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Preface.

The present paper is intended to be followed by others describing further
groups of organisms occurring in the Lower Ordovician of the Palaeozoic
Siljan District of the province of Dalecarlia (Dalarna), Sweden. Special papers
will deal with the sedimentology of the stratal sequence. Discussions on
stratigraphy, palaeohydrology, and changes of level based on the collected
biological and sedimentological data, are aimed to be presented at the end.

These publications will appear in the series ‘“Investigations of the Lower
Ordovician of the Siljan District, Sweden”. The present paper is No. I,
and those following will be numbered successively.

The late Prof. G. SAVE-SODERBERGH directed my attention to an interesting
oolitic stratum of the Lower Ordovician in Dalecarlia which gave rise to
this series of investigations. A very serious illness prevented him from
following the work in his Institute, but from his sick-bed he kept in touch
with the progress of the work, and accepted my plan for the performance
of the investigations. This paper was practically finished at his death on
the 8th of June 1948. I shall carry on the work along the lines to which
he agreed. With the deepest gratitude, I remember his very stimulating
interest in this investigation, as well as in previous ones, and in those projected.

To GUNNAR SAVE-SODERBERGH I am much indebted for all he did for
me personally. I shall never forget his noble character and his thoughtfulness,
so often manifested.

I also wish to express my gratitude to Prof. H. G. BACKLUND for his
interest in the investigation and for including this series of papers in the
Bulletin of the Geological Institution of Upsala.

The preparation of the drawings of this paper has been carried out by
Mrs I. THOMASSON, Mr A. NILSSON, and Mr E. STAHL, to whom I wish
to express my thanks. Thanks are due to Mr G. ANDERSSON for the pre-
paration of thin slides. For valuable assistance during the work I am
indebted to my wife, and to Miss M. WALLIN.

I thank Mr V. JAANUSSON for information on the Estonian stratigraphy
and for discussions on the stratigraphy of the Lower Ordovician of Dalecarlia.

For revision of the English I wish to thank Mr E. J. BURGE, B. Sc., Bristol.

Institute of Paleontology, Uppsala University, July 1948.
lvar Hessland.
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Introduction.

In the Palaeozoic Siljan District of the province of Dalecarlia (Dalarna),
Sweden, an Ordovician zone (the so-called Eapansus Limestone) is partly
formed as iron oolite (mainly limonitic ooids). In studying this horizon
lithogenetically, I had to examine the organic and inorganic components
both of this layer and of the nearest parts of the sub- and superjacent
strata. Thus, samples with rather small vertical intervals were taken and
analysed chemically, granulometrically, petrologically, and biologically.

Both macro- and semimicrofossils are abundant in parts of this stratal
sequence. Ostracods are especially numerous. The ostracodal fauna was
practically unknown, however, and I had therefore to describe it. About
5300 specimens were examined. To be determinable, practically all had
to be more or less completely prepared at a magnification of about 50
times. 80 species were observed, but 5 of them are described size nomiine
and 2 are merely designated sp. Within 16 species, 2—6 groups are
discernible constituting subspecies, moult stages, sexual dimorphisms, or
individual aberrations.

26 genera are represented; 8 of them are proposed in this paper. 18
of the genera do not seem to have been known earlier from the Lower Ordo-
vician. One genus, hitherto reported only from North Greenland, is rather
abundant in one part of the present stratal sequence. Only 3 species were
described earlier; they were identified for the first time in Sweden.

About 700 specimens were measured after having been drawn at 43
times magnification.

The importance of the ostracods for the interpretation of the lithogenesis
of the strata considered is only touched upon in this paper. This question
will be treated in a special paper, together with a discussion of the litho-
genetic significance of the other groups of organisms represented, and of
the inorganic sedimentary phase. The present paper gives mainly taxonomic
and frequency data of the ostracods observed; I consider it to be most
appropriate to describe such a comprehensive fauna separately.

Later I hope to get an opportunity to study the ostracods of the
corresponding strata in other parts of Scandinavia. I also hope to study
the ostracods of the sub- and superjacent strata, especially in the Siljan
District. It would be very interesting both to study the forerunners of the
fauna described here and to follow its further development up to some
relatively well-known Middle Ordovician ostracod faunc.

The material now examined shows that a taxonomic revision is necessary
in several cases. I originally intended to postpone the revision until material
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from the whole Lower Ordovician sequence of zones had been investigated,
but since many species could not be allotted to existing genera, some
taxonomic proposals and considerations are made already in this paper.

The stratigraphic value of the ostracods now described cannot be
assessed until corresponding deposits in other districts have been closely
examined. They are fairly widely dispersed, judging by the fact that the
earlier known species occur also in Ingermanland, in North German drifts,
and in Norway, respectively. During a very brief examination of an old
collection of ostracods from the Asap/us Limestone of the Island of Oland,
I found rather many of the new species.

However, one may not expect the ostracods in other districts to have
the same vertical distribution as in the Siljan District. It appears from the
present investigation that the ostracods may have a fairly restricted ecological
amplitude. Since there are certain lithological differences among the districts,
indicating hydrological and consequently also ecological dissimilarities, there
is reason to expect certain differences as regards the vertical distribution
of the particular species.

Stratigraphy of the layers investigated.

As anticipated, the area investigated is situated in the Central Swedish
province of Dalecarlia (Dalarna) and is usually called the Siljan District. It
consists of Ordovician and Gotlandian deposits.

General geological surveys of this area are given by TORNQUIST 1883
(geological map, Swedish text), WARBURG 1910 (English), MOBERG 1910
(English), and THORSLUND 1936 (Swedish).

TORNQUIST's investigation is fundamental for our knowledge of the geology
of the Siljan District. Later, special investigations have increased the know-
ledge of certain parts of the stratal sequence, mainly of the so-called Leptaena
Limestone. The Lower Ordovician, to which the layers now investigated belong,
have not been more closely reexamined until now that they are being inves-
tigated by students of the Institute of Paleontology of Uppsala. These
investigations are, however, not yet finished.

TORNQUIST’s above-mentioned map shows the principal occurrence of the
Paleozoic rocks of the Siljan District. They are situated in a roughly circular,
sunken area, the deepest parts of which are occupied by lakes (cf. Fig. 1).
The largest of them is Lake Siljan. The rocks enclosing the Paleozoic area,
as well as those enclosed by it (the “Central Cupola”), are prepaleozoic.
Tectonic processes, in connection with the upheaval of the “Central Cupola’”,
have dislocated the Paleozoic strata to a rather large extent, but it is not
known when this occurred.
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Our strata belong to the so-called Orzkoceras Limestone. On the basis
of its colours, it was divided by TORNQUIST into four sections:

Upper Grey Orthoceras Limestone
Red

Lower Grey
Red

» » »

» »

» » »

The upper part of the “Lower Grey” is lithologically different from the
lower part, and the fauna also is partly dissimilar in these divisions
(TORNQUIST 1883, p. 16); the information on the fauna is, however, not
quite correct in all respects.

The Orthoceras Limestone of the Island of Oland was divided by LIN-
NARSSON in the same way (cf. NATHORST 1881). MOBERG, in 1890, proposed
another method of differentiation of the Oland Ort/oceras Limestone, chiefly
based upon the trilobites:

Strombolituites Limestone

Centaurus »
Transitional layer
Platyurus Limestone
Gigas »

Transitional layer
Upper Asaplus Limestone

Asaphus Limestone Sphaeronites Bed

Lower Asaphus Limestone
Limbata >
Planilimbata »

The Gzgas Limestone is said to contain Megalaspis gigas ANGELIN
and ‘“‘closely related species” (no particular information in this respect).
The Lower Asap/us Limestone consists in the lower part of reddish

Oland Siljan District

Platyurus Limestone
Upper Red Limestone

Gigas Limestone

Transitional layer Possibly belonging to i}

Upper Asaphus L-st. | Insufficient information

Sphaeronites Bed

Asaphus

Lime- Insufficient information

stone
Lower Asaphus L-st.

Lower Grey Ortlwoceras L-st.

Limbata Limestone

Lower Red Orthoceras L-st.
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strata petrologically scarcely distinguishable from the Zimébata Limestone;
in the upper part, the Lower Asap/us Limestone is grey.

The Upper Asapl/ius Limestone is light-red, somewhat spotted with
white, and distinctly crystalline. MOBERG’s information on the fauna of
these strata is insufficient and seems to be somewhat unreliable.

Regarding the strata which are of interest for the present investigation,
MOBERG correlated the Oland and Siljan deposits as appears in the table p. 103.

The transitional layer is, in Oland, petrographically similar to the Gigas
Limestone; no common species were observed, the transitional layer being
extremely poor in fossils (only a “Primitia’ is said to occur in great masses).

v. SCHMALENSEE, in 1892, gave the following stratigraphical survey of
the stratal sequence of the Siljan District which is here considered:

Platyurus Limestone (Upper Red Limestone)
Asaphus » (Lower Grey » )
Limbata » (Lower Red » )

WARBURG, in 1910, gave this survey:

Platyurus Limestone
Upper Red Limestone

Gigas Limestone

Asaphus Limestone Lower Grey Limestone

Limbata Limestone Lower Red Limestone

TIORSLUND, in 1936, presented the same scheme but exchanged the
name “‘Asaphus’ for “Expansus.’’ By this name LINNARSSON originally
designated an Ostergétland limestone which MOBERG in 1890 paralleled to
the Upper Asaphus Limestone of Oland. (In THORSLUND's scheme, ‘“Platy-
uruskalk” and "Gigaskalk” happened to be erroneously reversed, which
should be noticed.)

According to these later works, the stratigraphy of the Lower Ordovician
of the Siljan District should be simpler than imagined by MOBERG. The
transitional layer between the Asapius and Gigas Limestones was not
discerned and the Asap/us Limestone was considered uniform. Earlier,
WIMAN had refrained from distinguishing different zones of the Asaplus
Limestone in Swedish areas, exclusive of Oland (cf. 1893, p. 10; 1907,
p. 84; 1910, p. 9). MOBERG, in a later work, in discussing the Asaphus
Limestone of Oland (1910, p. 108), suggests that “nothing to correspond
with the Upper Asaphus Limestone is found elsewhere.”

Whether the stratigraphy of the Lower Ordovician is as simple as this
might suggest is questionable, considering the fact that the corresponding
stratal sequence in Estonia and Ingermanland is more detailed. There, in
the so-called Series of Tallinn, the following divisions were discerned:
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Stage Zone i Remarks } Swedish equivalents
i .
Lasna- Acc. to ! | Schroeteri Limestone
mie OrvVIKU|C 1y |OPIK 1930 ;(]AANUSSON 1947)
1940 |
Acc. to Oolite (“Obere Platyurus Limestone
Aseri |ORrvIKU|C 1 8 |OPIK 1930 Linsenschicht”) (cf. JAANUSSON 1945)
1940
BIIl y | LAMAN- | Eich- Probably correspond-
SKY 190§ | wald: ing strata in Oland
Zone and the Siljan District?
Aewlb Il — s R i it s e
Vagi- | ORVIKU|B III 8| Laman- | ©2@7 Oolite (“Untere Represented, inter
natum | 1940 SKY 1905 ceps Linsenschicht”) all.a, m the Siljan
Zone District (cf. below)
B IIT a| LAMAN- | Fapan- | Only observed in
SKY 190§ | sus Ingermanland »
Zone !
B II v | LAMAN- | Lepid- Represented in
SKY 190§ | zrus | Oland®
Zone
Acc. to 3
Megal|{ ORVIKU|B II g| LAMAN- | Broggeri 2
aspis | 1940 SKY 1905 | Zone
B 1l a| LAMAN- | Limbata |Observedinthelsland| Limbara Limestone
SKY 1905 | Zone of Rags (OPIK 1927)
Plani- Observedinthelsland| Planilimbata Lime-
limbata |of Ragd (OPIK 1927)| stone
i Zone

Note. C 1 a distinguished erroneously by OPIK; in fact, according to its fauna, it
belongs to B III y.

? According to verbal communication by Mr V. JAANUSSON, Dr B. BOHLIN and
Mr H. MUTVEL

Equivalents of the Estonian Briggeri Zone have not been observed in
Sweden, and the Swedish Gigas Limestone has not been recognized in the
Estonia-Ingermanland Region.

LAMANSKY was of the opinion that the Brigger: and Lepidurus Zones are
lacking in Sweden but possibly occurring in Norway (1905, tabular survey).
Furthermore, the Zichwaldi Zone should correspond to the Gzgas Limestone
and the upper part of the Upper Asapius Limestone. With regard to the
Expansus and Raniceps Zones, LAMANSKY considered that, in Sweden, the
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Expansus Zone is known with certainty only in Ostergétland, and that the
Asaphus Limestone of the other Swedish areas should correspond to the
Raniceps Zone and the lower part of the Eichwaldi Zone. In Norway the
Expansus Zone should undoubtedly be represented.

Concerning Oland, it is true that Asaplus expansus (L.) WAHLENBERG
is not observed in the part of the island which was investigated by MOBERG,
i. e. the southern part (MOBERG 1910, p. 108); Dr B. BOHLIN and Mr
H. MUTVEI who are at present studying the stratal sequence of Oland,
communicated verbally that they found Asaplus expansus in the northern
part of the island. As regards the Siljan District, TORNQUIST says that
Asaphus expansus is extremely rare (1883, p. 16). This may have influenced
LAMANSKY to assume that the “Lower Grey' should correspond to the
Raniceps Zone and the lowermost part of the Ezchwaldi Zone; if the “Lower
Grey”’ corresponds to the Exapansus Zone, Asaphus expansus in his opinion
might have been expected to be more abundant. In the Estonia-Ingerman-
land Region, this species occurs in the lower part of the Rawniceps Zone
but mainly in the Zapansus Zone. Perhaps his assumption may also be
due to a notice by LINNARSSON (1871, p. 342) reporting Asaphus raniceps
DALMAN from the “Lower Grey’ of the Siljan District. In Estonia-Inger-
manland this species occurs in the upper part of the Zxpansus Zone, but
mainly in the Rawniceps Zone.

In TORNQUIST's list of the “Lower Grey” fossils there are also men-
tioned other species occurring, in Estonia and Ingermanland, in the Zx-
pansus Zone and the lower part of the Rawiceps Zone, viz. Ptychopyge
angustifrons (DALMAN) and Ampyx nasutus DALMAN. In fact, and partly
contrary to TORNQUIST's statement, these species and Asaphus expansus
are frequent in a part of the “Lower Grey,” viz. in the zone where the
ooids are most abundant, i.e. somewhat below the midheight of the “Lower
Grey.” This supports the suggestion that this horizon represents the £a-
pansus Zone. Of decisive importance for this question, I think, is the fact
that Ort/is callactis DALMAN is abundant, this species being known by
LAMANSKY only from the ZExpansus Zone. I[llaenus centrotus DALMAN,
which is also represented in this part of the oolite, is reported by LAMANSKY
from the Expansus Zone, but not higher. Thus, this part of the “Lower Grey”
certainly is equivalent to at least parts of the Zxpansus Zone of Ingermanland.

The above-mentioned notice that Asaphus raniceps DALMAN occurs in
the “Lower Grey”’ of the Siljan District has not been verified. In fact,
this species is very similar to some other Asap/us species (for instance
A. vicarius TORNQUIST). I found imperfectly preserved remains of a species
reminiscent of A. raniceps in one locality (Leskusinget) 1 m above the
horizon where Asaphus expansus, Ptychopyge angustifrons, Ampyx nasutus,
and Orthis callactis occur abundantly. This horizon seems to belong to
the Raniceps Zone.
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In this part of the stratal sequence Megalaspis heros (DALMAN) was
observed. Megalaspis rudis ANGELIN was also found in the upper part of
the grey stratum. According to SCHMIDT (1906, p. 54) the former species
is most common in the FEickwaldi Zone, but sometimes it occurs also in
the Rawiceps Zone; the latter is reported from the ZEickwaldi Zone but
according to a verbal communication by V. JAANUSSON this species has
also been found in Estonia in the Rawiceps Zone. In several localities of
Dalecarlia, JAANUSSON made the additional important find of Clitambonites
(/7u?) zomata (DALMAN) which does not occur lower than in the Rawniceps
Zone. Thus, these species indicate that the Estonian Rawniceps Zone is
represented in the upper part of the “Lower Grey”

Considering now the lower part of the “Upper Red”, it is not known
which stratum this horizon corresponds to, either in Estonia or in Oland.
By WARBURG (1910) and THORSLUND (1936) it is called GZgas Limestone.
Megalaspis gigas ANGELIN is not, however, observed in the lowermost
part of the stratum. This species occurs in a thin stratum (generally crowded
with pygidia of M. gigas) a few metres above the upper limit of the “Lower
Grey”’; at Grandn it appears about 4.8 m above this limit. At Stenberg
it was observed to be immediately superimposed by Asaplus platyurus
ANGELIN. In the layer between the upper limit of the “Lower Grey” and
the Gigas horizon no macrofossils were found. Presumably the upper part
of this stratum corresponds to MOBERG's transitional layer of Oland. The
lower part possibly corresponds to the Upper Asap/us Limestone of Oland.
In an old collection of Upper Asaplus ostracods from Oland, I recognized
some species characterizing the lowermost part of the “Upper Red’ of
the Siljan District. This might mean that the lowermost part of the “Upper
Red”’ corresponds to the Upper Asaplus Limestone of Oland. Since it is
not yet known how long the Siljan ostracodal fauna considered continued in
the “Upper Red,” it is not possible to decide, on the basis of the present
knowledge of the ostracods, whether the lowermost part of the “Upper Red”
of the Siljan District corresponds to the Upper Asap/us Limestone of Oland.

The “Lower Red” is Limbata Limestone, but it is not clearly decided
whether the colour border between the “Lower Red” and the “Lower Grey”
coincides perfectly with the upper limit of the Estonian ZLimébata Zone.
Two distinct discontinuity surfaces just above this limit are of stratigraphic
importance within the Siljan District.

Thus, it is now scarcely possible to make perfect correlations with the
Estonia-Ingermanland or the Oland stratigraphy. For the present investiga-
tion it is neither necessary nor appropriate. Instead of confining the results
here secured to the prevailing but, in several respects, inappropriate or
erroneous stratigraphic names, I have used provisional denominations for
the strata. A special reason for leaving the stratigraphic questions open
until later is the fact that in the solution of this problem the micro- and

of Dalecarlia.
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semimicroorganisms (not least the ostracods, which were practically com-
pletely unknown) must be taken into consideration to a very great extent.

This does not mean that the macrofossils should be rejected for this
purpose. As anticipated, the whole necrocoenoses as well as the inorganic
sedimentary phase must be the collected base upon which stratigraphy
has to be founded.

In this paper the uppermost part of the “Lower Red” (the Limbata
Limestone) is denominated R/, the “Lower Grey’ (including the Eapansus
and Rawiceps Zones) G, and the lowermost part of the “Upper Red” R /7.
The border between R/ and G is marked R 7//G and that between G and
R/ is given as G/R /]

There are reasons in favour of considering each of the two borders
R7|G and G/RII to be mainly synchronous in the whole Siljan District.
This question will not be thoroughly discussed in this paper but in a
future one dealing with the lithogenesis of the sequence of strata considered.
Some important facts concerning the question of the synchronism may be
mentioned, however.

Iron occurs mainly as limonite in this stratal sequence. The highest
concentration is found in the most oolitic part of stratum G (the Expansus
Zone). The total amount of limonite in R/ and R /7 is remarkably low, but
in the aforesaid zone of stratum G it is partly very high (max. about 25 % Fe).
In R/ and R /7 the limonite is rather uniformly dispersed in the sediment,
which thus receives a reddish colour. In G the limonite is concentrated as
ooids or in various fossil fragments; the rest of the sediment is only slightly
limonitic and thus mainly greyish.

This difference in the mode of occurrence of the limonite is important
for the elucidation of the paleohydrologic conditions. On account of indica-
tions which will be discussed more completely in the lithologic paper, the
following conclusions may be drawn in this respect.

During the deposition of £ /and R /7, the Siljan District was in close connec-
tion with the ocean. Easily dissociable Fe-salts which may have been supplied
rather continuously and rather abundantly (by rivers and by release from
decaying organisms), or occasionally possibly by air (falls of volcanic ash) could
not exist in such surroundings but were rapidly oxidized and hydrolysed to
form Fe,O,-n H,O; hydrous iron oxide may also have been brought to the
sea by streams. The hydrous oxide was continuously precipitated, since in
this ventilated water the pH was high (possibly about 8 as in the present
ocean), and since the solubility product of the hydrous oxide above pH 5
is very rapidly decreased.

During the formation of stratum G, the area had no longer such a
close communication with the ocean. The water must have been only
slightly agitated. The content of electrolytes was low. The pH may have
decreased somewhat. Probably the pH was not lower than 6; if so, calcareous
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substances would have been dissociated, which was generally not the case. It
may be reasonable to suggest a pH somewhat > 7, as is stated for many
of the present stagnant waters (MUNSTER STR@M 1936, p. 52). In the
bottom layer of the stagnant water the pH was certainly higher, however.
Carbonic acid, created at decomposition, reacted with calcium carbonate
forming a buffer solution of about 8. Fe "', Fe ', and FeOH" " ions, as
well as Fe,O,-n Hy,O, were supplied as previously, during certain periods,
however, obviously richly; the iron likely derived from volcanic ashes.

But in these surroundings Fe(HCO,), was formed owing to the fact
that carbon substances were abundant in the sediment and certainly also
in the water (as colloids). The solubility of Fe(HCO,), is much higher than
Fe,O;-nH,O at the same pH. However, of greater importance was that
the CO,-pressure was high which caused the water to contain large quantities
of Fe(HCO,),.

Of fundamental importance for the formation of Fe,O,-n H,O in such
surroundings as now described is firstly that the CO,-pressure is lowered:
then Fe(HCO,), is changed to FeO which is oxidized (oxygen from algae)
and hydrolysed to form Fe,O,-nH,O which, owing to the high pH, is
precipitated.

The COy-pressure is, above all, diminished by the CO,-requiring photo-
synthesis of plants. In the present case there were plenty of plants. At
least, penetrating and enveloping algae were very abundant.

The CO,-pressure was also diminished by other processes. During the
decomposition of decaying bodies, FeS is formed, which, in reacting with
CO,, H,0, and O,, is transformed to Fe(HCO,), and H,S. Thus, the CO,-
pressure is diminished at the same time as the amount of Fe(HCO,), is
increased, which in the present surroundings with CO,-requiring and O,-
producing plants and with a high pH, resulted in a final precipitation of
Fe,Oz-n H,O.

The boundaries R //G and GJR I/ are rather distinct in the whole Siljan
District and the hydrological changes were mainly contemporary which is
also shown by the development of the ostracodal fauna.

These changes may not have appeared suddenly, however. The yellowish-
brown bands in £ 7 and the discontinuity surfaces at the transition to stratum
G, cf. next chapter, may indicate preceding short stages of restricted agitation
of the water. On the other hand, certain lithological structures in the lower
part of G may indicate occasional agitation of the water, possibly owing
to accidental closer communication with the ocean. Towards the end of the
G stage there existed an occasional slight communication with the ocean,
as indicated by the ostracodal development.

Summary. On account of the imperfect state of the present knowledge
of Lower Ordovician stratigraphy, the stratal sequence here investigated
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cannot yet be perfectly correlated to other Lower Ordovician strata of Sweden
or to those of the Estonia-Ingermanland Region. Instead, provisional de-
nominations for the strata examined are used in this paper. The boundary
between these strata may be practically synchronous in the whole Siljan
District.

Lithological data.

Nine localities were examined as regards ostracods. Lithological observa-
tions were made in 8 further localities. A full account of the lithological results
will be given in a special paper, but some data will be mentioned here.

The stratum G was studied throughout its entire thickness in 5 localities;
in the other localities only parts of it were available. Concerning the subjacent
stratum, only the uppermost part (R/) was examined (8 localities), and of
the superjacent stratum, only the lowermost part (R/7; 7 localities).

RI. This stratum is reddish maroon with scattered grey-greenish spots
of generally minute size. Irregularly undulating bands of a yellowish-brown
colour mainly conforming to the bedding are distinctive; they are limited
downwards by a very thin grey-greenish zone. The bands are thin, only a
few millimetres. They are situated at a distance of a few centimetres from
each other.

The principal colour of R/ is due to substances which coat the calcium
carbonate crystals, and other particles, with a thin film. These substances
consist of mainly hydrous iron oxide.

The yellowish bands are concentrations of hydrous iron oxide and
phosphorous compounds. The grey-greenish zone just below the bands
contains uncoated glauconite grains. The bands are not discontinuity surfaces
in the general meaning. As mentioned on p. 109 they may indicate repeated
short periods of stagnation.

R [ is crowded with various fossils, more or less detritified: mainly crinoids,
ostracods, brachiopods, small orthoids, and trilobites (Megalaspis limbata
[BoECK]). In the bands they are encrusted, and their cavities and canals
are partly filled up with the iron and phosphorous compounds mentioned
above. Organisms filled with glauconite are generally coated with hydrous
iron oxide. In the remaining part of R/ the fossils are occasionally filled
up or encrusted. Some of the shells are minutely canalized by perforating
algae.

RI/G. The transition from &K / to G is clearly discernible. In some localities
a few rather distinct discontinuity surfaces are distinguished in the narrow
transitional zone; just above R //G there are two distinct discontinuity surfaces.

G. The thickness of stratum G in the localities studied is different: min.
1.8 m, max. 4 m. The colour is mainly grey. In the lowermost part the
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colour varies somewhat, generally light grey or greyish-green; in the middle
part, as a rule, it is very dark grey, in the upper part the colour is most
often light grey. Small red spots occur occasionally; a reddish zone may
occur in the upper part of the stratum.

Stratum G is partly developed as oolite. This is the most distinguishing
feature of the stratum. Ooids mostly occur in the lower and middle part,
but they are also found in the upper part. In all localities the maximum
frequency of ooids appears somewhat below the midheight.

The ooids are structurally of two types: concentrically stratified and
non-stratified. The main part of the ooids consists chiefly of limonite.
A few consist of chamosite and are generally very distinctly stratified; they
are distinctive for the upper part of the stratum (the Rawniceps Zone). The
limonite ooids are brown, and the chamositic ooids are greenish of different
shades, or black (phosphorite covering). The chamositic ooids themselves
contain phosphorite and pyrite.

The majority of the ooids belong to the fraction 0.125—1 mm. The
ooids are usually flattened and have a subcircular outline. In the highest
frequency zone the limonite ooids are partly gathered in rounded agglomerates
of about 2 cm diameter.

Considerable amounts of iron are concentrated in the oolite. In the
highest frequency zone the amount of Fe is mostly about 15—25 % of
the sedimentary rock. It may be noticed, however, that limonite is enriched
not only in the ooids but to a large extent also within and around non-
ooidic debris particles of shells and other hard tissues.

Shells and shell fragments in stratum G are to a very large extent
canalized by boring algae. The canals are filled with limonite. This abun-
dance of algae indicates a moderate depth of water during the deposition
of this statum.

A few other typical features of stratum G may be mentioned.

In the lowermost part of stratum G, there are irregular masses of li-
monite coated with phosphorite, forming sometimes flattened and mainly
horizontal ‘“‘canals” (about 1 cm diam.). These masses give the unmistak-
able impression of having been fluid or semifluid. They may have been pre-
cipitated as stagnancy colloids, but seem to have been slightly squeezed,
and slid when minor changes in the sediment took place, almost certainly
caused by slight movements of the water. The sediment around these
substances was also slightly stirred up.

Above the zone of the highest frequency of ooids (thus between the
Expansus oolite and the Raniceps oolite) there is, in some localities, a
zone characterized by the rock being cleavable along certain surfaces. These
surfaces are slightly oblique to the bedding, irregularly undulating, and
generally passing over to each other. The surfaces are covered with brown-
grey iron and phosphorous colloids. These stagnant water precipitates may
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have been finally deposited during a sort of a slight criss-cross bedding,
i. e. during a period characterized by slight irregular current activity.

The content of minerogene particles in stratum G is various in different
localities and in different strata of the same locality. In one group of lo-
calities situated in the northern part of the district the largest percentages
occur mostly around the zone with the highest frequency of ooids (thus in
the ZExpansus Zone). In another group situated in the southern part, the
highest frequency of ooids is not corresponded by a high percentage of
minerogene particles. This part of the district must have been situated
at a larger distance from the shore.

Glauconite grains are rather abundant just above R //G in most of the
localities; in the remaining part they may appear in very small quantities.

The sediment is generally crowded with carapaces, and fragments of
carapaces and other resistant tissues. Most of them belong to small species.
Ostracods are abundant, except in the upper half of the stratum. Crinoids
are abundant all through the stratum. Small orthoids, inarticulate brachio-
pods, and gastropods generally occur abundantly just above R //G; the
gastropods are often filled with glauconite. In the middle part of the stratum,
small orthoids and small gastropods are practically absent but appear again
in the uppermost part.

Among the microscopical organic remains are rounded bladders with a
wall of chitin. Their nature is unknown, but they may be suggested to
be eggs of trilobites. They are most frequent in the middle of the stratum.

The macrofossils consist of brachiopods, cephalopods, conulariae, and
trilobites.

The most common brachiopods are Orthis callactis DALMAN (Expansus
part) and Lycophoria nucella (DALMAN) (most abundant in the Zipawnsus
part). Additionally, species occur belonging to the group of Orthambonites
calligramma (DALMAN), the group of Porambonites intercedens (PANDER),
“Strophomena jentzschi” GAGEL (= Ahtiella dalecarlica HESSLAND; Rawiceps
part), /nversella sp., and Sowerbyellids. Lingulids, Obolids, and Paterulids
occur occasionally all through the stratum. Cephalopods are most common
in the middle and upper part. In one locality they are very frequent in
the upper part, most likely as a result of a temporary connection with the
ocean (a red stratum at Rojerdsvigen).

A large Conularia is represented in the most ooidic part of the Eapansus
Zone (Pseudoconularia dalecarliae HESSLAND).

Among the trilobites the Asaphids are the most common. The majority
of the trilobites occur in the Eapansus Zone (most ooidic part). In this zone,
Ptychopyge angustifrons (DALMAN) has the highest frequency, and then fol-
low Megalaspis acuticauda ANGELIN and Asaphus expansus (L.) WAHLEN-
BERG. Rather common are also: Cyrtometopus clavifrons (DALMAN), Ampyx
nasutus DALMAN, [llaenus esmarki (SCHLOTHEIM), and [/laenus centrotus
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DALMAN. Occasionally occurring are: Niobe frontalis (DALMAN), Nieszkowskia
twumida (ANGELIN), and Pterygometopus sp.

In the other parts of stratum G, trilobites are less frequent, especially
below the FExpansus oolite. In the upper part of the stratum, however,
Megalaspis heros (DALMAN) and Megalaspis rudis ANGELIN appear abun-
dantly.

G/RII. This border is fairly distinct. Discontinuity surfaces were not
observed in this zone. In the upper part of G the sediment is partly red,
however, as observed at Rojerdsviagen. This may mean that the ventilated
stage of R// was preceded by occasional, better contacts with the ocean.

RII. The colour is maroon, but the limestone has rather many greenish
spots. The abundant cephalopods are generally coated with hematite.

The maroon colour is due to a brownish compound (mainly limonite),
which covers the minute calcite crystals with a thin film. In thin slices it
appears that the coloured substance is especially concentrated in bands
running in different directions. Yellowish concentrations of limonite are rather
abundant, especially enclosed in canals and cavities of fragments of fossils.

The rock is crowded with fossils. The macrofossils consist chiefly of
cephalopods. Fragments of trilobites and brachiopods are fairly abundant.
The most common semimicrofossils are ostracods and crinoids. Occasionally
there are plenty of hypostomata of larval trilobites (most likely of Megal-
aspids) just above GJ/R /7. In the lowermost part of R /7, the fossils are, to
a rather large extent, canalized by boring algae, but higher up such struc-
tures appear only occasionally.

Summary. A few notes on the characteristic components and structures
of the stratal sequence have been made. They improve the idea on the
development of the Siljan District as expounded in the next proceeding
chapter.

Material and methods.

The nine localities examined for ostracods (cf. p. 110) are situated in
the following parts of the mainly circular Siljan District (Fig. 1):

Southern part: Rivanis e e o . (R G, RN
Rojerasvagen (» » »)
Granmor S W A ( > » » )

Eastern  » : Silverberg . (part of G )
Silverberg II (upper part of G, R /)
Born-Dddran . . . . . .( » > o> > )
Guller3sen e e .. (R G, R

Northern » : Leskusdnget N » )

Western » : Stenberg . . . . . .(RI lower part of G)

8— 48705 Bull. of Geol. Vol. XXXIII
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Fig. 1. Map of the Siljan District, showing the circular Ordovician and Gotlandian for-

mation. Black surfaces indicate basaltic dikes. The localities described in this paper are

printed in fat-faced types. Compiled from TORNQUIST 1883 and THORSLUND 1936; some
northern boundaries of the formation corrected.

Series of samples through the stratal sequence were taken. The dis-
tance between two consecutive samples is usually as small as possible for
practical reasons. However, the distance is not uniform. In sections of ob-
vious interest the samples lie close to each other, in the remaining parts
there are, according to the circumstances, various distances between the
samples. As a rule, samples were taken from both sides of lithological dis-
continuities.

As mentioned in the preface of this paper, I intended to study the
oolite of stratum G. The samples of this stratum were most often taken
as sequences with short intervals; the samples were lying close to each
other to a rather large extent. In the profiles as drawn in this paper the
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midheight of the samples is marked. The distance between these levels
is on the average 18 cm (min. § cm, max. 50 cm) as regards the localities
exclusive of Rivanis and Roéjerdsviagen, where the corresponding data are
53 cm (min. 15 cm, max. 1.6 m). Considering R/ and R//, only 1 or 2
samples were taken just below R //G and above G/R /7 resp. Occasionally,
isolated samples were taken at greater distances from these borders.

The ostracods of stratum G are thus better known than those of K7

and R //. However, the investigation of KR/ and R // may be sufficient to
give an idea of the ostracod fauna of these strata, especially of that of R //.

i

Fig. 2. Pair of forceps with a glass phial filled with ammonium chloride used for
whitening of small fossils. About natural size.

The samples are of different weights: most often about 1—3 kg, but
sometimes much more. They were partly used up for mechanical and
chemical analyses, and for thin slides and polished sections. The remains
were completely or partly examined for ostracods.

For this examination they were split up into smaller pieces and in-
spected at 48 times magnification. Most of the specimens had to be prepared.
The dentist’s drill is not suitable for preparations of these minute and fra-
gile fossils; it was only used to remove concealing ‘“‘bigger” parts of the
rock. For preparation just around the fossils I used needles of special steel,
and common sewing needles. The preparation of the finest details was made
by means of fine sewing needles sharpened in oil on soft shales.

The details of the carapace are accentuated and the carapace stands
out more distinctly against the rock if the surface is covered with a very
thin layer of ammonium chloride, or a very thin film of diluted cellulose
lac-varnish. Ammonium chloride gives prominence especially to reticulate
patterns and lac-varnish to shallowly pitted surfaces. It is very important
that the layer of ammonium chloride is thin and even. For this purpose
the following simple arrangement is suitable. A small glass phial is entirely
filled with ammonium chloride. The best tool to handle it is a pair of
forceps, especially made for this purpose (Fig. 2). Only the tip of the phial
should be heated until, after a few seconds, a thin smoke appears. The smoke
that appears at first is allowed to disperse in the air and the very thin
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smoke that is produced for a short while afterwards is made to sublimate
on to the fossil. This is performed at a magnification of about 15 times.
Higher magnifications give such small fields of vision that most of the
smoke disappears during the efforts to direct the opening of the phial on
to the fossil

The fossils must be thoroughly cleaned before being coated with am-
monium chloride. Generally, alcohol (95 %) is sufficient. Oils, such as xylol,
aniseed oil, monobromonaphthalene (see below) and oils from plastelina
(separate ostracods are often mounted in plastelina during examination),
should be removed by washing in e. g petrol or ether. Films of cellulose
lac-varnish should be dissolved away by acetone (amyl acetate) before am-
monium chloride is sublimated onto the surface. The ammonium chloride
itself is removed by alcohol.

The oils just mentioned are used to make the carapaces somewhat
translucent so that structures of the internal side of the carapace are vis-
ible, for instance muscle scars.

Thin slides for microscopical studies were made from several species.
They complete the idea of the construction of the carapace which was re-
ceived during the preparation. They also made it possible to identify the
abundantly occurring carapaces in the thin slides from the rock samples,
which would otherwise have been quite impossible, since, as far as I could
see, practically all of the sections figured in the literature are from smooth
and rounded species.

Most of the sliced specimens consist of separate valves and, hence, the
appearance of the carapace had to be reconstructed. Thus, in the majority
of the transverse sections reproduced, only one valve is real, the opposite
is an image of the former. This is indicated by its ends being left white.

The ostracods were drawn by means of a Zeiss drawing apparatus
(magnification 43 X). Non-retouched photographs were intended to be re-
produced at the same time, but, if so, the printing expenses would have
been too high, and this plan and the project to present retouched photo-
graphs were therefore rejected. Photographs of minute ostracods with
complicated surface ornaments often require much touching up and even
so the result will often not be equal to the drawings. In spite of having
at my disposal some very good photographic equipment, a skilful photo-
grapher and highly qualified draughtsmen trained in retouching work during
many years, I decided to have drawn figures. It would have been better
if the drawings had been supplemented by stereoscopic photographs.

The ostracodal necrocoenoses were investigated quantitatively. In non-
consolidated sediments this is easily done, but it is more difficult as regards
sedimentary rocks. The method of calculating the frequency of the ostracods
as used here is not perfect but it may satisfactorily elucidate the changes
of frequency of the fauna and the succession of the species.
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The specimens on the surface of the rock samples investigated were
counted and the weights of the rock samples were determined. By calcula-
tions, the frequency of the ostracods was made referable to a unitary
number of rock samples having a unitary weight. As reference units were
chosen 10 rock samples weighing together 100 g. As a rule, more than
10 rock samples of each level were examined and generally their total
weight exceeded 100 g.

As is evident, this method is not quite accurate, since, appropriately,
the reference unit should be a surface. But it is practically impossible to
calculate the superficial dimensions of the irregular rock samples, and, there-
fore, the present method was used. There is an inherent incommensurability
among the frequency data deduced by this method, since the total surface
of many small stones is relatively larger than that of a few big ones. Thus,
the method does not allow perfectly correct frequency data, but it gives
a rather good idea of the distribution of the ostracods.

The frequency data are reproduced graphically. Too great importance
should not be attached to small fluctuations of the curves owing mainly to
the above-mentioned inaccuracy of the method of calculating the frequency and
the fact that ostracods may be occasionally so covered with limonite that
they are not even recognized as ostracods. Of course, the frequency curves
do not strictly show biocoenotic changes. In fact, they are referable to
necrocoenoses, and these are practically never identical with biocoenoses.
Some of the ostracods lived in the place where they were embedded, but
others were carried there from other biotopes. The large and more persistant
fluctuations of a curve may show the changes both of the autogene fauna
in a locality and, to a certain extent, the changes which occurred in the
adjacent areas where the allogene constituents lived. The development of
the entire ostracod fauna in an area is illustrated when comparing frequency
curves from its different parts. In the present case the curves suggest a
rather uniform development of the ostracod fauna within the whole area.

The dimensions of the species are given in connection with the descrip-
tion of each species.

It is important that as many dimensions and as many specimens as
possible are measured. In this way, information is obtained on the composi-
tion of the population. Furthermore, one finds the proportions between the
number of adult specimens and larva, and also dimensional dissimilarities
between different ontogenetic stages and between the sexes. The differences
between two consecutive stages of an ontogenetic sequence are often
so minute that they are not discernible without measurements. But the
differences between the adult specimen and a conspecific young larva are
often so considerable that they might not be recognized as belonging
to one species if an intervening series of measured specimens did not occur.
In fact, such measurements combined with observations on other morpholo-
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gical characters are necessary from a taxonomic point of view. Among the
present material, several fairly long ontogenetic sequences were found.

The following dimensions were measured: greatest length (L), greatest
height (H), greatest thickness (G), length of dorsal margin, or hinge line (DM),
length of free margin (FM), anterodorsal (A ant) and posterodorsal (A post)
angle, and breadth of velum (Vel.).

The ratios between the following dimensions were calculated: g, —E—,
DM Vel FM
L’ L % DM

The measurements were taken from outline drawings made by means
of the above-mentioned drawing camera (43 times magnification).

Summary. In this chapter the localities investigated are mentioned, as
well as the technical methods used in the laboratory research. Furthermore,
an account is given of the principles for the investigation of the frequency
of the ostracods.

Orientation of the carapace.

The question as to which end is the anterior and which the posterior
in Paleozoic ostracods — the question of the “orientation” of the carapace —
has been much discussed. However, no agreement has been reached,
a fact which is of great detriment. Sulci, nodes and other morphological
features of the carapace are denominated in accordance with their relation
to the anterior or posterior end of the carapace. As long as there are
different opinions as regards the orientation of the carapace, the descrip-
tions will obviously be somewhat chaotic. This must not continue, and it
is also not necessary.

TRIEBEL, in 1941, presented a thorough investigation of the orientation
of the carapace. TRIEBEL's arguments are comprehensive and correct, as
far as I am able to judge from my own experience of recent ostracods and from
the present material. The present data support and complete these arguments.

TRIEBEL rightly says that those marks of the carapace which are formed
by permanent connection with the body are the safest starting points for
the orientation. Muscle scars are the most distinct of such marks.

In recent ostracods one may discern 4 groups of muscle scars: the
central adductor group, the dorsal group (abdominal muscles, mainly muscles
of the furca), the antennal group, and the mandibular group. In some
species the muscle scars correspond to depressions on the surface of the
carapace. This is magnificently shown in /liocypris bradyi G. O. SARS, a
common North European fresh water ostracod. In many cases, the muscle
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scars are not corresponded by depressions on the surface of the carapace.
However, the muscle scars are often visible if the carapace is placed in
liquids of high refractive index.

In recent ostracods the central adductor muscle is attached mainly
centrally and in front of the midlength; the posterior part of the body is
larger than the anterior due to the fact that the voluminous sexual organs
are situated there and the sexual products are stored up in the posterior
part of the body. (Rare exceptions are known: in the pelagic genus Conchoecia
the central muscle is attached just posterior to the midlength owing to a
pronounced enlargement of the muscles of the antennae, which are swim-
ming organs.) It is a well-known fact among ostracologists that the central
adductor muscle is attached to the carapace in front of the midlength. The
group of dorsal muscle scars are situated dorsally of the central muscle
scars; sometimes this group and the central group are situated on one
internal dorsoventral ridge of the carapace which is corresponded by an
impression (sulcus) on the exterior of the carapace. The antennal group
of muscle scars is in front of the dorsal group and just at the hinge line.
The mandibular group consists of two scars situated just in front of the
central group. The inner end of the mandibular muscle is joined to a
triangular chitinous plate attached to the carapace at two corners.

There are no muscle scars in the posterior part of the valves; as
mentioned, the abdominal muscles are attached to the carapace in front
of the midlength (the dorsal muscle group). TRIEBEL shows that this is a
necessary result of the development of the cutaneous duplicature from
which the carapace is originated.

If unmistakable muscle scars are visible in Paleozoic ostracods, there
is no uncertainty as regards their orientation. Mostly, the muscle scars are
not distinguishable externally, however. But it has been shown that the
scars are corresponded by external impressions. BONNEMA gave examples
of the fact that the central muscle scar is situated in the ventral part of
the median sulcus, in studying the internal side of the carapace (1909).
TRIEBEL stated, as example, that in a Paleozoic species there are impressions
corresponding to the central, dorsal, and antennal impressions in /Zzocypris
bradyi (1041, p. 309). He presumes that mandibular scars do not occur in
Paleozoic ostracods. Furthermore, he says that in disulcate species the
anterior sulcus corresponds to the scars of the antennal muscles.

These examples are very helpful for the elucidation of this problem, but
it would be most valuable if the observations on muscle scars could be
increased. Parts of the present material are suitable in this respect.

My material shows that muscle scars are not for the most part visible
on the outer side of the carapace and, as a rule, they are not discernible
in highly refractive liquids. They are best studied on the internal side of
the carapace or from internal moulds. Most of the present observations are
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referable to internal moulds. In several cases, the mould substance is favour-
able for a most perfect preservation of minute structures. These substances
are limonite, and grey or greyish green iron silicates, i. e. colloidal precipi-
tates.

The muscle scars are generally shallow and indistinct. As a matter of
fact, a distinct muscle scar (the adductor muscle) is constantly discernible
only in a few non-sulcate genera.

In Macronotella (Pl. IV, Figs. 3 and 4) the adductor or central muscle
scar is large and rounded; in M. fabuliformis n. sp. it is covered with
extremely minute dots. It is situated on one side of the midlength, i. e.
in front of the midlength, judging from the situation of the central adductor
muscle in recent ostracods. The central muscle scar is also visible on the
exterior of the carapace. This spot is smooth but the surroundings are
perforated. These perforations have a narrow external opening, but they
are bulbous inwards; from the bottom of each bulb a short and narrow
canal leads to the interior of the carapace. The shallow pits around the
muscle mark on the internal moulds are impressed by the bottom of the
bulbs (Pl XII, Fig. 5). Whether impressions of the other muscle groups
occur in Macronotella could not be decided; possibly some or other of the
pits are muscle scars.

In Bythocypris (Pl. X, Fig. 17) the scar of the central adductor muscle
is a distinct round spot with a somewhat rough surface. It is situated
just below the midheight and in front of the midlength — in the blunt
end half of the valve as in the recent genus Byzkocypris. No other muscle
scars were observed. Externally the central muscle spot is generally not dis-
cernible.

In Conchoides n. gen. a few very shallow depressions on the surface of the
carapace can be seen, obviously corresponding to muscle scars. The
depressions are more distinct in internal moulds, however (Pl. II, Fig. 10).
In favourable cases the following arrangement of the scars appears. All the
scars are distinctly situated on one side of the midlength; apparently this
half is the anterior one. The scar of the central adductor muscle is rounded;
in its ventral part are often a few deeper marks. The scar is situated somewhat
dorsally of the midheight, and, in turn, dorsally of this scar is a triangular
field with the base mainly parallel to the dorsal margin and one angle
directed ventrally. Along the anterior margin of the field one may some-
times discern a row of minute impressions. Judging by the situation of the
scar and its triangular outline, the abdominal muscles were attached there
(the dorsal muscle group). Just in front of this dorsal scar is a smaller,
rounded one. This spot is situated just where the antennal muscles are
attached in /liocypris bradyi. Scars of the fourth muscle group, the mandi-
bular group, also seem to occur in Conchoides. They form a small area
with two distinct pits just in front of the central muscle scar. There is
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good correspondence with /liocypris brady: as regards both situation and
arrangement of the attaching marks. Thus they may be assumed to be
mandibular muscle marks, which TRIEBEL thought to be missing in Paleozoic
ostracods.

The area enclosed by the central, dorsal, and mandibular muscle scars
forms a slight swelling of the internal mould. The surface of the carapace
is generally not swollen. Hence, the carapace is thinner in this spot than
elsewere.

The reason for each valve of the carapace being so thin in this spot
is not known, but one may assume that light-perceptive organs were situated
there, as suggested by BONNEMA.

In this spot is a more or less distinct node on the carapace in the
following genera investigated: Primitiella, Ectoprimitia, Euprimitia, Euprimites
n. gen., Eurychilina, Laccoc/ilina n. gen., Ctenentoma, Aulacopsis n. gen.,
Glossopsis n. gen., Ceratopsis, Ogmoopsis n. gen., Tetradella, and Steusloffia.

In Prinutiella the scar of the central adductor muscle is large and
rounded. Often it can be distinguished on the outer surface of the carapace.
It is situated in the ventral part of the sulcus, somewhat in front of the
midlength. Other muscle scars are generally not visible; occasionally there
are extremely slight mandibular muscle impressions.

In Euprimitia, Euprimites, Eurychilina, and Laccochilina the four groups
of muscle scars are more or less distinctly impressed. Generally the mandi-
bular muscle scar is the most distinct one.

Ctenentoma (Pl. VII, Fig. 8) was observed to have a two-pitted mandi-
bular muscle scar. In the sulcus is a row of similar pits but a rounded
central muscle spot is generally not observable. The antennal scar is
small and the dorsal scars are indistinct.

In Zetradella, Glossopsis, and Ceratopsis the muscle scars are shallow
and mostly indistinct. The mandibular and antennal muscle scars are
most easily discernible but the central muscle scar is remarkably weak; the
dorsal scar is indistinct. The sulcus containing the central muscle scar is
situated in front of the midlength.

In my material, I found no exception from the rule that all muscle
scars are situated laterally of the midlength, i. e. certainly in the anterior
half of the carapace as is the rule in recent species.

The carapace having this orientation, the processes and sulci are directed
posterodorsally just as in species living now. The greatest number of
perforations for sensory bristles are situated anteriorly (e. g. Prunatulifes
procera [KUMMEROW)).

The importance of the so-called brood pouch for the orientation of the
carapace will be discussed separately in the following chapter.

In the literature the conditions are irregular as regards the orientation
of the carapace.
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TRIEBEL (1941), as mentioned, made the most thorough analysis of this
problem. My observations on muscle marks support his ideas. During the
years 1913—1938, BONNEMA in several articles made much propaganda
for this orientation; his drawing attention to the fact that the scar of the
central adductor muscle is situated in front of the midlength, and, moreover,
that it is corresponded by the median sulcus are of permanent value.

This orientation is used by some modern authors, for instance SPIVEY
1939 (England), ScHMIDT 1941 (Bohemia), and SWARTZ 1933 and 1936
(U. S. A)). Among earlier authors this orientation is rather common, for
instance by JONES, LINNARSSON (1869), HALL and WHITFIELD (1875),
KIESOw (1888 and 1890), KRAUSE (1889—1892), STEUSLOFF (1894), MOBERG
and GRONWALL (1909), HADDING (1913), and TROEDSSON (1918).

Another group of ostracologists use the reverse orientation. This was
proposed by REUTER (1885). ULRICH and BASSLER developed the points
of view in favour of this orientation (1908), and KUMMEROW supported
their ideas in two papers (1931 and 1933). These authors did not make
comparisons with the morphology of recent ostracods.

The criteria for this orientation are summed up by ULRICH and BASSLER
as follows (1923, also quoted in BASSLER and KELLETT 1934):

1. relative width, position, and direction of the median furrow, or sulcus,
which was found to be wider than either the anterior or the posterior sulcus,
to lie almost always more or less behind the midlength of the valves, and when
prolonged ventrally to curve more or less backward;

2. correlation and identification of the median and the posterior lobes, both
of which lie behind the median sulcus and usually are distinctly separated by
the posterior sulcus, although occasionally completely confluent, as in Crenobol-
bina ciliala;

3. the outline of the valves, particularly in straight-hinged forms, which
commonly are more or less oblique and widest behind, with a backward swing
from the hinge, which suggests a parallelogram rather than an oblong;

4. the location of the brood pouch, which obviously should be associated
with the posterior half of the carapace and, in fact, always lies, at least for its
greater part, behind the anterior lobe.

Apparently, this guide for orientation is not useful. This is also half
admitted by BASSLER and KELLETT (1934, p. I11).

The papers of ULRICH and BASSLER are comprehensive and fundamental,
and these authors have great authority. They were followed by many
students, such as RUEDEMANN (1901), COWPER REED (1910), MATERN
(1929; he applies the orientation of ULRICH's and BASSLER’s to Upper De-
vonian species), BOUCEK (1936), TEICHERT (1937), KAY (1934 and 1940),

OrIik (1935 and 1937), and THORSLUND (1940).

Summary. Muscle scars are the most certain criteria for the orientation
of Paleozoic ostracods. In recent ostracods the muscle scars are situated in
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the anterior half of the carapace. The present material permitted several
observations of the muscle attachments, and it could be confirmed that
they are situated in one half of the carapace, which thus is proved to be
the anterior.

For this orientation, lobes, nodes, and spines are directed backwards as
in recent ostracods. The so-called brood pouch for the greater part is mostly
situated anteriorly.

The brood pouch problem.

The situation of the so-called brood pouch has been considered especially
important for the orientation of the carapace: it should be situated posteriorly.

However, if the orientation of the carapace is made in accordance with
the evidence from the muscle scars, the so-called brood pouch, at least for
the greatest part of its extension, is usually situated in the anterior half of
the carapace.

The question of the nature of the so-called brood pouch as well as its
importance for the orientation of the carapace has been much discussed,
but it has not been satisfactorily answered.

Certain swellings situated mainly ventrally and, as mentioned, chiefly
in front of the midlength are interpreted as brood pouches. They are
sausage-shaped, ellipsoidal, or subglobular. Such swellings occur in some
Paleozoic species. These species are interpreted as sexually dimorphic;
specimens having the swellings considered should be females. Swellings of
this kind are unknown in recent ostracods.

Brood care is not very common in recent ostracods: “Die grosse Mehrzahl
der marinen Ostracoden besitzen keinen Brutraum und diirfte ihre Eier
einzeln an Algen, Sandkérner u. dgl. befestigen” (ELOFSON 1941, p. 363;
this author thoroughly studied the biology of the Skagerack ostracods during
several years). Fresh water ostracods attach their eggs to hydrophytes and
other objects by means of a viscous secretion (ALM 1915, p. 229). In a few
marine genera there are, however, real breeding rooms for eggs and brood.
Eggs and brood are accommodated in the space between the dorsum of the
body and the corresponding parts of the carapace, i. e. in the posterior
hinge region and the dorsal part of the posterior margin. But eggs and
brood are never carried in the ventral part of the carapace.

Water currents, generated by the respiratory plates, pass continually
through the brood space and, hence, the oxygen supply is good. The eggs
and brood are apparently not fixed; in one genus they even were observed
to be in permanent movement. The animals themselves stir the eggs about
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by means of the cleaning extremity or by the two hindmost ones (ELOFSON
1041, p. 362).

Whether Paleozoic ostracods without so-called brood pouch had brood
care is not yet known. It appears from the transverse sections that the
space corresponding to the brood space in recent ostracods is usually
rather narrow and, hence, unsuitable for the brood. However, in some
specimens, the space may be sufficient for the accommodation of eggs and
brood. But even so, I think there was generally no brood care, if so, larval
valves or carapaces might occur in one or other of the adult carapaces which
were observed in the hundreds of microscopical sections made for lithological
studies; but I did not see any. Entire shells of the molluscan genus Piszdzum
in Quaternary deposits not seldom enclose larval shells. I think that Paleozoic
ostracods without so-called brood pouches, as a rule, had no brood care.

In discussing the nature of the swollen areas which are interpreted as
brood pouches, it is necessary first to investigate whether the different types
of “brood pouches” are of the same shape.

My material is insufficient to answer this question completely. However,
it is sufficient to decide that two types of ‘“brood pouches” certainly could
not be breeding rooms, but that a third type was very likely a real brood
pouch though not a very suitable one. The material investigated are the
Eurychilina and Laccockilina species described in this paper, Clhilobolbina
dentifera (BONNEMA) (the same thin section as drawn and discussed by
THORSLUND 1040, p. 166), and Beyrichia kloedeni McCovY (a Gotlandian
species).

First, we shall consider the possibility of transferring eggs from the genital
openings to a brood pouch situated mainly anteroventrally.

The oviducts and the receptacula semina open between the furca and
the two hindmost extremities. The abdomen is movable to a rather large
extent. In most cases its posterior part may certainly be bent forwards as
far as the posterior part of the “brood pouch” which is generally extended
somewhat behind the midlength of the carapace. In the case of a broad
communication between the brood pouches and the interior of the carapace,
fertilized eggs may be directly transferred. Additionally, eggs may have been
moved forwards by means of the abdominal extremities. It is not known de-
finitely, but I think that, in recent brood-caring ostracods, fertilized eggs
are brought to the posterodorsal brood space by means of abdominal ex-
tremities. In fact, it may not be more difficult to transfer eggs to an
anteroventral brood pouch than to a dorsal.

The brood pouch of Beyrichia kloeden: is an imperfectly spherical swell-
ing. The greatest part of it is situated in front of the midlength. The com-
munication with the interior of the carapace is very broad; in fact, the pouch
is merely a bladder on the carapace (Pl. XIV, Fig. 9). This pouch may very
well be thought of as a brood pouch. In fact, I think it was, judging by
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the circumstance that larval carapaces were observed within the carapace.
They most certainly did not come in from outside. The interior of the
carapace is filled up with calcite crystals, but there is no mud, which might
have been the case if the valves had been parted ever so little (the fossils
occur in a marl, the so-called Mulde mirgel of the Island of Gotland).

The larval carapaces were observed in one thin section (only 3 speci-
mens were investigated). They are 2 in number. One is situated in the
brood pouch, the second in the dorsal part of the interior of the carapace.
Owing to their being freely movable within the carapace after the animal’s
death, the final positions of the larval carapaces are not identical with the
original ones. I think that they were all originally situated in the bladders
now discussed which were most likely real brood pouches.

One might question why such brood pouches disappeared and why in
recent brood-caring ostracods the breeding space is invariably situated on
the back of the animals.

We saw that there may be no difficulty in transferring fertilized eggs
to these brood pouches. Furthermore, neither eggs nor brood would have
fallen out when the carapace was opened. The reason for the rejection
of such brood pouches may be that they could not afford the same
advantages for the development of eggs and brood as the posterodorsal
breeding rooms. As mentioned, the latter ones are especially favourable
in being constantly traversed by water currents, and in keeping the eggs
and brood clean by the cleaning extremity. Being situated laterally of
the current, the anteroventral brood pouches were less favourable from
the point of view that the supply of oxygen was less. Since, further,
Beyrichia kloedeni was possibly a bottom dweller, it may easily have hap-
pened that mud particles came into the brood pouches. Their bottom is
situated below the ventral part of the opening between the valves, and
thus mud particles could easily be gathered in the pouches. On the other
hand, it may have been more difficult to get the mud particles removed
since the brood pouch was not traversed by a water current. Further,
the two cleaning extremities, if any existed (the 3™ thorax extremities),
may have reached far enough to clean the eggs and brood in the posterior
part of the brood pouch, but it is scarcely probable that they extended to
its anterior part (the region of mandibles and lower antennae).

The position of the brood pouch may also be unsuitable for another
reason. I think it would be rather dangerous to carry eggs and brood in
the immediate vicinity of the oral extremities. They may have run the risk
of being eaten.

As now indicated, there are some arguments against the fitness of
the position of brood pouches in the anterior part of the ventral region
of the carapace. Would it not have been better if the brood pouches had
been situated posteroventrally? The fertilized eggs would then have dropped
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direct from the genital opening into the brood pouch. The brood pouch
could not be situated there for the reason that it would have been a serious
hindrance during copulation or it might even have made this process im-
possible. According to observations by ELOFSON (1941, p. 359) the postero-
ventral margins of the valves lie close together during the copulation so
that the copulatory organs may reach each other. If the protruding brood
pouches of for instance Beyrickhia kloedeni had been situated posteroventrally
they would have caused a rather large distance between the posteroventral
free margins of two copulating animals.

Another type of ventral swelling which is interpreted as a brood pouch
will now be discussed. I studied it in Clilobolbina dentifera (BONNEMA),
Laccochilina dorvsoplicata n. sp., and Ewurychilina dorsotuberculata n. sp. In
Clilobolbina the so-called brood pouch is ellipsoidal, in the Zaccochilina
and Euwrychilina species sausage-shaped (the latter type is here called the
Eurychilina type). The former extends from about the anteroventral corner
to about the midlength. In the Zwurychilina type it is developed along the
ventral margin, mainly along the post-midlength part. In Eurychilina dorso-
tuberculata it extends more anteriorly than in the Laccockilina species.

In these cases the so-called brood pouch is formed by a convex part
of the velum (see next chapter). The space thus enclosed is separated from
the interior of the carapace when the free margins of the carapace are lying
close together (Pl. XV, Fig. 20).

In Clizlobolbina the margins of the convex part of the velum seem to lie
together when the carapace is closed (Pl. XV, Fig. 21). THORSLUND's draw-
ing of the same specimen may not be quite correct as regards this detail
(THORSLUND 1940, Fig. 57). The end of the velum, however, is somewhat
diffuse in the thin section (Pl. XIV, Fig. 5). According to THORSLUND's
drawing the margins of the velum should not reach each other when the
carapace is closed.

Hinge arrangements along the free ventral margins were not observed
to occur in Chilobolbina. A kind of corresponding arrangement seems in-
stead to be developed along the margin of the velar pouch.

In the Eurychilina type there is a space between the margins of the
convex part of the velum when the carapace is closed.

Did these spaces really serve as brood spaces? The transference of fer-
tilized eggs from the genital openings is more difficult and uncertain than
in Beyrichia kloedeni. In this species the transference was made within the
closed carapace, but in the present case this had to be open, since the
pouch is separated from the interior of the carapace when the latter is
closed.

It might not have been quite impossible to transfer eggs to such pouches,
but many eggs may have been lost during the transference. Those eggs
which were safely transferred would have a very exposed situation. When
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the carapace was opened there was the risk that the eggs and brood would
fall out. In recent marine ostracods the eggs are generally lying loose. I do
not think that the eggs were attached to the walls in the present case. It
is impossible that larvae could be attached. Moreover, the eggs and brood
would hardly be safe within the area of action of the powerful organs of
locomotion (the antennz) and the oral extremities. If in fact, in spite of
all this, some eggs or a brood should be left, the development would be
checked by insufficient supply of oxygen (no water current) and difficulty
in keeping the eggs and brood clean (the cleaning extremities would not
extend to the anterior part of the pouches).

It seems excluded that the sausage-shaped and ventrally open pouches
of the ZFEwurychilina type were breeding spaces. These animals were most
likely bottom dwellers and the prowlike parts of the vela may have pre-
vented the animals from sinking too deep in loose mud.

The plane vela of the other sex may also have acted rather like a pair
of runners preventing the animal from sinking in the mud (Pl. XV, Fig. 12).
The difference in appearance of the velum may have been developed for
facilitating the copulation: the distance between the free margins is shorter
in this case than if the vela of both sexes had been convex.

The egg-shaped pouch of C/ilobolbina may not have been very suited
to prevent deep sinking in the mud. It is also unfit as brood space, though
not so impossible as the ZEuwrychilina type. With respect to typology, it is
intermediate between that of the FEwrychilina type and that of Beyrickia
kloeden: (Pl. XV, Figs. 20—22). It may be questioned whether it really, but
exceptionally, could be utilized as a breeding pouch. It may be of interest
that the type of pouch which was practically impossible as a brood pouch
(the Ewrychilina type) is that which first appears geologically (Lower Ordo-
vician). The one which most certainly served as breeding space (Beyrickia
kloedeni) is the youngest one (Gotlandian). The intermediate type (C/hélo-
bolbina) is of intermediate age (Middle Ordovician).

It has been imagined that all types of ventral swellings as now described
were brood pouches. On the contrary, they have also been suggested to have
served other purposes. TRIEBEL in his criticism of the former idea thought
that specimens provided with such ventral swellings were possibly males:
some of the sperms, which are extremely long in ostracods, might be sug-
gested to have been stored up there (1941, p. 365). This interpretation may
not be very likely, however. I assumed that these convex surfaces were formed
in connection with development of marginal glands of the valves; later I
found that TRIEBEL had proposed the same idea. This idea may not be
tenable. In recent ostracods, marginal glands occurin swimming carnivorous
animals (Conchoesia) for catching small organisms such as copepods. If glands
were gathered in this part of the carapace it must be perforated by canals
through which the glands opened outwards. I could not, however, detect any
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trace of canals in studying thin sections. Moreover, there is reason to believe
that these animals were not swimming carnivores like the recent Conchoesia.

In those cases where the swellings served as brood pouches sexual dimor-
phism is but natural. However, as stated above, there is dimorphism also
in those species where the swellings were impossible as brood spaces, i. e.
Laccochilina and Euwurychilina, where the velum is plane in some specimens
and partly convex in others. This difference may also be sexual, as discussed
above (facilitating copulation).

If both convex and plane vela served the same purpose (protecting
the animal from sinking deep in mud) there is reason to believe that both
the sexes belonged to the same biotope. TRIEBEL assumed that the two
sexes lived in different biotopes (1941, p. 362).

Summary. The ventral swellings which are generally considered brood
pouches may, in fact, have served different purposes.

Long, sausagelike pouches formed of convex velate sections (the
Ewrychilina type; Lower Ordovician) may not have been brood pouches,
but, like the entirely plane vela, they may have prevented the animal from
sinking too deep in mud. The sexual dimorphism as regards the velum may
have been an arrangement for facilitating copulation.

Egg-shaped pouches (such as in C/ilobolbina; Middle Ordovician), which
are also swellings of the vela, were extremely uncertain breeding spaces, and
it is questionable whether they were really used as such.

Swellings of the carapace wall may have served as brood pouches (the
Beyrichia type; Gotlandian).

Names for the details of the carapace.

There is some confusion as regards the names of certain details of the
carapace. This was especially discussed by SCHMIDT (1941, p. 13 f.).

The following names are used in this paper.

The animal is enclosed in a carapace. The carapace consists of two
valves. The valves are connected dorsally along the /znge /ine. When in-
specting the carapace in side view, one sometimes finds that the hinge
line is concealed by the protruding dorsal part of the carapace (the umbo).
The line which limits the carapace dorsally — be it the hinge line or the limit
of the dorsal swelling — is called the dorsal/ margin. The other margins
together form the free margin. In the free margin one may discern an
anterior, a posterior, and a ventral section (anterior, posterior, and wventral
margins resp.). The two angles between the dorsal margin and the free
margin are named anterodorsal and posterodorsal angle respectively.
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Fig. 3. Schematic drawings illustrating carapace morphology.

Position of dorsal angles; delimitation of margins and areas.
Position of lobes and sulci, and appearance of ventral carina.
Position of Steusloffia surface crests, and appearance of velum.
Position of ventral carina (2) and velate ridge (&).
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In the descriptions it is necessary to use denominations for different
parts of the valves. As a matter of fact, the borders between these areas
are not distinct. I found that the surface of the valve may suitably be di-
vided into the following areas (Fig. 3): dorsal, dorsocentral, central, cen-
troventral, ventral, anterior, and posterior.

The deep, mainly dorsoventral, furrows are termed sx/cz, shallow furrows
(generally only one present) are called sulcate depressions. The intervening
more or less convex fields are called /odes. In the present material there
are mainly mono- and trisulcate species: a few are bisulcate, viz. among the
Glossopsis species (it is not known whether this means a lower stage of
development or is a phenomenon of reduction).

In monosulcate specimens only “the sulcus” and the pre- and postsul-
cate regions are spoken of. In trisulcate genera (Glossopsis n. gen., Cerat-
opsts, Ogmoopsis n. gen., and 7etradella) 1 denominate the sulci with the
letter S and the lobes with Z. The most anterior sulcus is termed .S 7,

Q— 48705 Bull. of Geol. Vol. XXXIII



130 IVAR HESSLAND

the most posterior .S ///; the intervening is called S7/. The lobes are de-
nominated in the corresponding way as L /—ZL 7V. The “‘sulcus” of mono-
sulcate species corresponds to S //.

In real bisulcate species (which are not represented in the present ma-
terial) the anterior sulcus corresponds to .S/ and the posterior one to .S /7.
As to the lobes, one may speak of the presulcate lobes (mentioned Z /
and L //) and the postsulcate lobe. As anticipated, in some species of the
genera Glossopsis and Ceratopsis, L [7] and L /1 are more or less com-
pletely joined to form one lobe. In this case also I call it the postsulcate
lobe.

Just in front of the S 7/ (generally in the dorsocentral area) is a node
(in monosulcate genera it is called the presulcate node). It is often visible
externally, and practically always in the internal mould. In plurisulcate
species it is invariably situated in Z 7/

The surface crests of Steusloffia are abbreviated C /—CIV; C/ is the
most anterior one, C /7 (often not developed) traverses dorsoventrally the
presulcate node, C //7 runs just behind the sulcus, and € 7V is the most
posterior one.

In many species there is a narrow ridge running somewhat outside and
mainly conforming to the free margin. Such a narrow ridge is proposed
to be called a welate structure. A broad velate structure is termed a velum,
a narrow one is proposed to be denominated a wvelate ridge. The velum
is entirely plain or partly convex; the convex sections, which in most cases
have certainly been erroneously taken for brood spaces, are generally
sausage-shaped, ellipsoidal, or egg-shaped. Velate ridges are entirely plain.
Velate structures, as a rule, run along the whole free margin. Examples
of vela among the present species are offered by Ewrychilina, Laccochilina,
Steusloffia, and 7etradella; a velate ridge occurs for instance in Euprimitia.

Ventral carvina is a denomination proposed for a keel-like and, as a rule,
rather short but mostly very protruding ridge parallel to the ventral mar-
gin (except generally its most posterior part) and sometimes to parts of the
anterior margin, the edge being directed ventrally.

Velate structure and ventral carina are not homologous. This is de-
monstrated by the genus Ogwmoopsis n. gen. where both a ventral carina
and a velate ridge occur. O. nodulifera n.sp. is the best example. In this
species, the velate ridge runs from anterodorsal to posterodorsal corner
between the ventral carina and the free margin. In certain species of G/oss-
opsis (for instance G. temuilimbata n. sp.) and the species of Aulacopsis n. gen.
the velate ridge occurs as a rudiment, i. e. as a low and short ridge between
the ventral carina and the ventral margin. Thus in this case the velate
ridge is more poorly developed than in Ogwmoopsis, but the ventral carina
is somewhat more pronounced and of a little more typical appearance (cf.
Pl. VIII, Figs. 19—20; Pl VII, Figs. 15 and 21; Pl. XV, Figs. 11 and 15).
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The figure by BONNEMA (1909, PL VI) demonstrates the appearance of a
velate ridge and a ventral carina in Glossopsis schmidti (BONNEMA).

Ogmoopsis especially shows that the ventral carina is homologous to
the Umbiegungskante of the German literature. This fact may also be dis-
cernible in genera provided with real vela, such as Zetradella and Steus-
loffia. The ventral ridge connecting L/ and L /V of Tetradella and the
crest connecting C 7 and C 7V of Steusloffia correspond to the carina (cf.
PL IX, Fig. 10 and Pl X, Fig. 7).

SCHMIDT (1941, p. 14—15) discussed these questions but thought that
the ridge of the Umbiegungskanie and the velum were homologous, which,
as appears from my new material, may not be correct.

There is reason to attach special interest to the appearance of these
characters since they are undoubtedly of greater taxonomic importance
than generally imagined.

Summary. Partly new names and markings for the morphological char-
acters of the carapace have been used in this paper. Special distinctions
have been made as regards the taxonomically important structures in the
ventral region.

Remarks on the taxonomy.

The taxonomy of Paleozoic ostracods leaves a great deal to be desired.
This applies both to species and to larger taxonomical units.

In recent ostracods the extremities and the sexual organs (especially
the penis and the ejaculatory duct) are most important organs for the de-
termination of the species. In fossil ostracods only the carapace or, more
often, separate valves have been left. It is true that the carapaces of many
Paleozoic ostracods are more distinctly sculptured than those of the majority
of recent species, but the taxonomical treatment of this material is never-
theless difficult, mainly owing to the following reasons (which are common
to all ostracodal necrocoenoses): the carapaces and valves are larval to a
large extent, and the appearance of the larvae is due to their stage of develop-
ment; there is a more or less distinct sexual dimorphism; and, in some
cases, there is a rather considerable individual variation.

Larval development.

During the larval development the ostracods moult several times. In re-
cent species they are mostly fertile first during the oth stage.
The larval carapaces are more or less different from those of the adult
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animals. As illustrated by ELOFSON (1941, p. 377, Fig. 32), the outline
varies during the larval development. The ornamentation also is changed.
Systematic observations on the larval development of the ornamentation
in recent ostracods are not published, as far as I know. As to fossil spe-
cies, a few workers have examined ontogenetic sequences. Such a study
was made by KELLETT as regards Upper Pennsylvanian ostracods (1933).
LERoOI made a very interesting quantitative investigation of the ontogen-
etic progress of certain characters in two Miocene and Pliocene Cytherers
species (1945). He recognized sequences of their larval stages and studied,
inter alia, the development of the reticulation, lateral expansions of the
valves, surface nodes, a median ridge, muscle scars, the number of certain
pore canals, and the hinge structure. COOPER, in 1945, studied the moult
stages of a Pennsylvanian ostracod by statistical methods.

Especially during the development of the secondary sexual characters, dif-
ferences in the shape of the carapace appear. The secondary sexual charac-
ters arise at the same time as the genesis of the sexual organs, i. e. during
the appearance of the ultimate and, sometimes, the penultimate stage. The
proportions of the posterior part of the carapace which are due to the
sexual organs are then established. At this time also, real ventral brood
pouches may have been formed.

In the present material, different post-embryonal stages are represented.
Fairly long ontogenetic sequences were observed in several cases. Only a
few general features are mentioned here; detailed observations are given
in the descriptions of the species.

First may be mentioned the fact that larval stages (not only early ones
but sometimes also late stages) are often so different from adult specimens
that their conspecificity can be proved only if sequences of stages are se-
cured.

Certain changes in the appearance of the carapace during the larval
development are very common and possibly general. Many of these changes
occur during young larval stages.

In the youngest stages the dorsal margin is proportionally longer and
the free margin is proportionally shorter than in later stages and adult
specimens. Further, the anterodorsal angle is less obtuse; the postero-
dorsal angle, on the contrary, is fairly constant in all stages. In Awlacop-
sis bifissurata n.sp., where 4 stages of development were discerned, the
final magnitude of the anterodorsal angle was reached as early as the stage
next to the youngest. In connection with this development of the antero-
dorsal angle, the anterior margin grows more convex. A very distinct change
occurs at a late stage in Ctenentoma plana n.sp.: in this case the anterior
margin is remarkably more convex in adult specimens than in late larvae. In
one species (Conchoides meganotifera n.sp.), it was observed that, during
the larval development, the change of the anterodorsal angle is more pro-
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nounced in the group which was suggested to be male than in that sup-
posed to be female.

The height of the carapace was in many cases observed to have de-
creased during early stages of the larval development; in the group of Cos-
choides meganotifera n.sp. which is suggested to be female, the height
was, on the contrary, observed to have slightly increased. However, the
height was also observed to be fairly constant in all stages (Primztiella
brevisulcata n.sp.).

Young stages have been observed to be more gibbous than later stages.
In monosulcate species the greatest gibbosity mostly occurs in the central
and dorsocentral areas. In certain plurisulcate species having a broad lobe
created by fusion of Z /77 and L /V (owing to S Z// in very young stages
being indistinct or not developed at all), this lobe is proportionally more
arched ventrally than the posterior part of the carapace of later stages and
adults. Also as regards the gibbosity, a certain sexual difference may occur.
In Conchoides meganotifera n.sp. the dorsal area slopes almost equally in
young stages of males and females, but later the slope becomes propor-
tionally more steep in males but less steep in females. The dorsocentral-
central swelling of this species, which is fairly conical in young stages, grows,
in both sexes, more flattened during the further development. The differ-
ence in the degree of arching between anterior and posterior parts of the
carapace, which is clearly visible in adult specimens of some species (e. g.
Conchoides micropunctata n. sp.) and which is considered a secondary sexual
character, is less pronounced in young stages.

These changes, which mean that the carapace during the larval develop-
ment has grown proportionally lower and narrower, and which also mean
that the anterior end has been more acute, may indicate an increased mo-
bility of the animals. Further, the fact that males seem to grow propor-
tionally lower and narrower than females and that the anterior part of
their carapaces becomes more arched than in females (to give space for
heavier locomotion organs, i e. heavier lower antenna) may indicate a
higher mobility in males.

We shall now consider the ontogenetic development of some particular
characters.

Sulci. S /7 is very permanent. Sometimes it is even deeper and more
distinct in young stages (Awlacopsis monofissurata n.sp. and Aulacopsis
bifissurata n.sp.). In Ctenentoma plana n.sp. it is longer than in adults.
The sulcate depression of Przmutiella is often very shallow in young stages,
but it also happens to be fairly deep and distinct (differences as regards
distinctness of the sulcate depression also occur in adult specimens of Prz-
mitiella). In young stages of the non-sulcate Aparchites (A. depressulus
n. sp.) an extremely shallow sulcate depression may be discerned. — It may
be noticed that the position of the sulcate structure seems to be fairly
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constant in all stages in relation to anterior and posterior margins of the
carapace.

S7 and S7// are indistinct or may not be developed at all in very
young stages, as is observed in Glossopsis and Zetradella. If present, only
the dorsal end of S7 is developed. Later the ventral part appears. Con-
sidering S 77/, there are generic differences as regards the order of its
appearance: in very young stages of Glossopsis only the ventral part is de-
veloped but in Zetradella only the dorsal one. The sulcus grows succes-
sively longer and deeper during the further larval development.

The fissures of Auwulacopsis are often observed even in the youngest
stages, at least the presulcate fissure. The fissure of A. monofissurata n. sp.
(situated posterior to the sulcus) is usually indistinct or indiscernible. In
A. bifissurata n.sp. the presulcate fissure is generally developed. Occasion-
ally it extends to the dorsocentral area (thus a true S/), but this was
not observed in later stages. The postsulcate fissure is indistinct, or unde-
veloped.

Such young stages of Glossopsis and 7etradella where S/ and S /77
are incompletely developed, may be so similar that they can be confused
with corresponding stages of Aulacopsis provided with fissures. Even younger
specimens of Glossopsis and of certain species of Zetradella and Aulacop-
szs where S 7 and S /7//, and the fissures resp. are not developed may be
erroneously taken for young Clenentoma or Euprimitia. There may be dif-
ferences as regards other characters (for instance velate ridge contra ven-
tral carina), but such differences are sometimes very slight, and ontogen-
etic sequences are most often necessary for the determination of such spe-
cimens.

The fact that S // occurs even in the youngest stages indicates that
the central adductor muscle was developed, which agrees with recent con-
ditions. The reason why the sulcus of this stage is sometimes deeper than
in later stages may be due to the circumstance that depressions formed
by muscular contractions during one of the first moultings were made per-
manent at the calcination of the young valves when these were still very
thin. This may also be the reason for the mentioned depression in young
larval valves of Aparchites.

The fact that the dorsal part of S/ is developed earlier than the rest
of this sulcus may mean that a muscle had appeared and had been attached
there. This muscle must be that of the first antenna, which extremity in
recent ostracods is the earliest developed and the muscle of which is
attached just at that place. When later the further extremities appeared
(lower antennaz and mandibulars) their muscles became attached ventrally
of the attachments of the first antenna and thus the ventral part of S/
may have been developed. All the time the abdominal muscles seem to
have existed and to have been attached dorsally of the central adductor,
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thus forming the dorsal muscle group. This group and the antennal and
mandibular muscles are grouped around the presulcate node which had
appeared even at the early stage now mentioned.

The reason why the presulcate fissure of Awulacopsis is more distinct in
very young stages than in later ones may be the same as assumed above
for the identical phenomenon as regards S //.

Finally, the fact that S//7 is sometimes first developed in the dorsal
part and sometimes in the ventral one may indicate that this sulcus had
nothing to do with muscular attachments and thus could be developed in
a fairly arbitrary order.

Lobes. Characteristic features of certain lobes are recognizable even in
very young stages. Thus, the flat L 7 of Glossopsis lingua n. sp. is distin-
guishable from the likewise flat L / of Glossopsis clavata n. sp., since the
ventral end of the former is invariably broad, whereas that of the latter is
narrow, as in adult specimens.

But often the appearance of the lobes changes during the larval develop-
ment. This occurs in some Glossopsis species. In G. acuta n.sp., L[ in
young stages is rounded in transverse section, but in later larval stages and
adults the outer surface of this lobe is flattened and slanting backwards,
the ventral part of its anterior margin forming an angle with the steeply
sloping prelobate area. The dorsal end of the lobe has been considerably
raised during the latest ontogenetic stages. A corresponding change may
appear at a very late stage in G.7obusta n.sp. In Zetradella teres n.sp.
the lobes are flattened in young stages (their anterior and posterior margins
angled), but in later stages they grow higher, and anterior and posterior
margins are rounded; in adult specimens the lobes may form slightly acute
ridges.

Nodes. The presulcate node is very constant. The postsulcate node of
Steusloffia was observed even in the youngest stages of S. polynodulifera n. sp.

Velum and velate ridge. In young stages, the velum often seems to
be proportionally shorter than in later stages, as observed in Zezradella
teres n.sp. and in species of Laccockilina. The velate ridge appears narrower
and less distinct in young stages, especially along anterior and posterior
margins (observations in Ctenentoma macroveticulata n. sp. and in Euprimitia).

The function of velate structures is not known, but it may be supposed
that they acted rather like a pair of runners preventing the animal from sinking
too deep in mud (cf. p. 127). It seems likely that these structures grew broader
as the size and weight of the animal increased.

Ventral carina. The carina occurs in the youngest stages of carinate
species observed, but it changes its appearance during the larval development.
In Aulacopsis bifissurata n.sp. (which is here represented by a fairly good
sequence of larval carapaces) the carina is very short (outline acute) in very
young stages (group &), but it grows successively longer, and its outline
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becomes more and more broadly curved. Such a development was also
observed in other species, for instance in Awulacopsis monofissurata n. sp. and
Clenentoma plana n. sp., but the carina does not protrude so much in very
young stages as in Aulacopsis bifissurata. In adult specimens of A. bifissurata,
the carinal edge has become sharply ridged and additionally pinched. Further,
the area between the carinal edge and the ventral margin has become concave
instead of having been practically plane in larval stages. Such a change ot
the area concerned is distinctly discernible in Ctenentomma plarna n. sp.; in
this case, the carinal edge has also become bent inwards after having been
curved outwards in the larval stages.

In Glossopsis the posterior end of the ventral carina grows flange-like
during the larval development (observed in many of the Glossopsis species
occurring here).

The function of the ventral carina is unknown. The carinae are massive
and heavy, and they possibly served as stabilizing organs to keep the
carapace in an upright position. The need of such stabilizers may have
been greater in late larvai stages and adults than in young stages, and
thus the fact may be explained that the carinae of the former stages are
proportionally larger than those of the latter ones.

Surface crests. In young stages of Steusloffia, surface crests are lacking
or are indistinct, as observed in S. polynodulifera n.sp. (cf. THORSLUND
1940, p. 177). During the larval development they increase in height. The
backward directed dorsal extensions of C /and C /7 (cf. S. polynodulifera)
appear in late larval stages and in adults.

In old adult specimens of the present species Zetradella lanceolata n. sp.,
calcium carbonate may be deposited in extra ridges. Extra deposits along
the free margin of the shells are often observed in old specimens of brachio-
pods and molluscs.

Surface pattern. LEROY (1945) observed that in Tertiary species the
surface reticulation expands during the larval development. Corresponding
observations were made in some of the present species, but several examples
of exceptions were also observed.

Very young « larvae of Conchoides meganotifera n. sp. (« group supposed
to be male) are non-sculptured, but very young f larvae (8 group supposed
to be female) are minutely reticulate on one or both sides of the dorsocentral-
central swelling. During the larval development, the « larvae gradually received
the final surface pattern (which is similar to that of 8 but less distinct); the
minute reticulation of the f larvae became successively replaced by the final
pitted and reticulate pattern which, in both sexes, is best developed on
both sides of the shield-like swelling.

This example indicates that the most distinct parts of the surface pattern
are the earliest ones formed. In many other species, it was observed that
the surface pattern (most observations on reticulation) in several young
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larvae is more indistinct than in adult specimens and later larval stages,
but it happens that very young larvae among these species are just as
distinctly reticulate as the adults (it may also be noted that the ‘“meshes”
of the reticulum, e.g. in Clenentoma macroreticulata n. sp., are of practically
the same width as in late larval stages and adults). In Primiticlla expresso-
reticulata n. sp. the distinct reticulum does not expand during the onto-
genetic development studied, which comprises mainly later larval stages. The
characteristic nodulation of Szeusloffia polynodulifera n. sp. occurs invariably
even in very young larvae.

It was mentioned above that the minute striation of young Clenentoma
meganotifera n.sp. is replaced by a reticulate surface. In Crenentoma plana
n.sp., it was observed that the reticulum along the outer side of the ventral
carina of late larval stages (group &), in adult specimens (group &) is substituted
by a striation. Further, it was observed that the area between the carinal
edge and the ventral margin in late larval stages is reticulate but in adult
specimens smooth (Ctenentoma plana n. sp. and Aulacopsis monofissuratan. sp.).

Sexual dimorphism.

In recent ostracods there is generally sexual dimorphism, but this is
rather inconspicuous for the most part. In some cases, the difference is
very distinct, as in Phzlomedes and Asterope. In this case, the sexes are
different as regards the length of the carapace, the frontal sinus and the
rostral prominences, the eyes (in the male large, in the female much reduced),
and the lower antennae (more powerful in the male).

In Philomedes globosus (LILLJEBORG), ‘“The males are very active, swimming
about with great speed, and in some cases ascending to the very surface
of the sea, the adult females are constantly bound to the bottom, dragging
themselves slowly through the loose mud” (SARS 1922, p. 13).

The most striking external differences due to sexual dimorphism are those
of size and outline. Among the ostracods of Norway (data compiled from
SARS 1922—1928), 28 % have smaller males than females; in 16 % the males
are larger; in 15 % the sexes are of practically equal size; in 41 % the male
is unknown or imperfectly known. Often the male is narrower. There are
also dissimilarities as to the height and the width of the posterior part of
the carapace, and as to the convexity of the posterior margin. Concerning
the sculpture of the surface there are no dissimilarities, or only minor ones,
for instance as regards the punctation. In some cases, sculptural differences
are distinct, such as in Nofodromas monackhus (JURINE), the female of which
has a posterior dentiform projection absent in the male, and in Cytkerura
gibba (O. F. MULLER), the male of which has no trace of the lateral tu-
berosities occurring in the female (SARS 1925, p. 201).
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In Paleozoic ostracods one finds minor differences among specimens
occurring in the same necrocoenosis. Some of these differences may be due
to sexual dimorphism. An example of this is Conchoides micropunctata n. sp.
The types interpreted as different sexes are very similar in size and outline.
Both are minutely punctate but one of them has, additionally, somewhat
larger punctae scattered in the anterior part. It is also somewhat more arched
anteriorly. Whether this type is male or female is impossible to decide; I
think it is male. Its being somewhat more arched anteriorly may certainly
be due to the fact that the muscles of the lower antennae were larger. Since
these antennae are the most important organs of locomotion, this type may
have been the better swimmer and thus presumably male, corresponding to
the conditions in the recent genus Plhilomedes just mentioned. The fact that
the eyes are better developed in males than in females of this genus is no
doubt due to its mobile behaviour but it may also facilitate the finding
of the females. Conchoides micropunctata may have been blind, but it is very
probable that sensory bristles, situated in the larger anterior punctae of the
type suggested as the male, served as guiding organs for, inter alia, the
purpose mentioned. In Primitiella dibulbosa n. sp. the anterior part of
the carapace is higher and broader in the type suggested as the male.
This species is, moreover, interesting in that the type suggested as the
female is slightly swollen posterodorsally. This is coincident with recent
conditions; the females are often broader posterodorsally for the sake of
brood care. In Conchoides minuta n.sp. the posterodorsal region is slightly
more swollen in a group of individuals which may be females.

In those types which on such grounds as now mentioned are suggested
as females, the surface pattern, as a rule, seems to be more distinct than
in those suggested as males (Conchoides micropunctata n. sp. and Conchoides
meganotifera n.sp.; in Conchoides levis n.sp. the type suggested as the
male is entirely smooth). Furthermore, it seems to be the rule that the free
margin is proportionally longer in females (dorsal margin often shorter) and
the anterodorsal angle less obtuse.

Some Paleozoic ostracods have a most salient morphological structure
which is interpreted as being sexually bound, i. e. the so-called brood pouch.
The specimens provided with such a pouch were most often considered to
be females; TRIEBEL, on the contrary, assumed the pouches of the Beyrichiacea
to contain parts of the male reproduction apparatus (1941, p. 365). In the
chapter of this paper ““The brood pouch problem”, reasons were put forward
for the pouch’s being, in some cases, a breeding space but, in others, serving
other purposes. The former are bladders on the carapace, the latter are
rooms formed by convex parts of the velum. Probably the dimorphism in
the latter case is sexually inherent, too, since it may be of importance for
the copulation, as discussed in the above-mentioned chapter.

In the present material, there are no real brood pouches. A few species
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belonging to Eurychilina and Laccochilina n. gen. are provided with partly
convex vela, but their margins do not extend to each other, so there is a
slit between them. These species appear in the upper part of the stratal
sequence investigated.

Individual variation.

Among the present species, dissimilarities are often observed which are
most certainly due to individual variation.

One might expect various irregularities in the shape of the carapace
due to deformations of the newly formed carapace. The new carapaces are
soft, and deformations during this period are usually fixed when the carapace
becomes rigid (ELOFSON 1941, p. 382). However, the present material does
not seem to have been influenced in this way (except young larval stages,
where muscular contractions may have caused proportionally more pronounced
sulci than in later stages, cf. p. 134).

Rather striking individual dissimilarities occur in the surface pattern. The
reticulation is often of different distinctness; sometimes the surface appears
shallowly pitted such as is observable in Glossopsis lingua n. sp., Aulacopsis
monofissurata n.sp., and Ctenentoma plana n.sp. The reticulation is also
often somewhat varying with regard to the extension. Primitiella expresso-
reticulata n.sp., which is distinctly reticulate, is distinguished by the fact
that the extent of the reticulation can vary widely. Sometimes only the
anterior and posterior ends are reticulate; in other specimens, the whole
surface (with the exception of the central muscle spot) is covered with the
reticulate pattern. In many reticulate species, a central and centroventral
field of different size is invariably smooth. Considering tuberculate species,
there may be minor differences as regards size and frequency of the tu-
bercles (Steusloffia polynodulifera n. sp.).

Sulci and nodes may also vary slightly for different individuals. This
is seen in Auwulacopsis n. gen. which is typologically intermediate between
the real monosulcate Ctenentoma (C. plana group) and the generally trisulcate
genus Glossopsis in having traces of S 7// and (or) S /. Aulacopsis monaofis-
surata n.sp. is distinguished by the fact that “S/” is not at all visible in
most specimens; in a few others it appears as a dark streak on the interior
side of the carapace; in a third group it is an extremely shallow external
depression. S 777" is constantly developed as a ventral scratch, the length
and depth of which vary, however.

The limitation of the species.

It appears from the above discussion on the many moultings and the
dissimilarities in the carapace of the different larval stages, the sexual dimor-
phism, and the individual variation, that it may sometimes be difficult to
delimitate ostracod species. In many cases, these facts have not been duly
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considered. Neither has the material always been so extensive as to show
larval stages, sexual dimorphism, or individual variation. Many forms con-
sidered to be particular species may, in fact, be a larval stage, a sexual
dimorphism, or an individual variant. This is also pointed out by LEROY,
who, moreover, mentions that ‘“‘most investigators of the Ostracoda (including
the writer) have failed to recognize or emphasize the significance of moult
variants. As a result of this neglect, frequent generic and specific allocations
have been made erroneously” (1945, p. 81). On the contrary, there sometimes
seems to be a certain inclination for considering rather different forms only
as different sexes where possibly a greater difference occurs.

To minimize taxonomic confusion, it is necessary to study extensive
sequences of specimens as completely as possible. The importance of mea-
surements has been pointed out earlier in this paper (p. 117). In this way,
knowledge of the larval stages, the sexual dimorphism, and the individual
variation is increased, and consequently, also of the range of the species and
the subspecies.

Of course — in ostracods, as in other fossil animal groups — the dif-
ficulty remains to estimate the taxonomic importance of different characters.

As specific characters, are considered groups of distinct and constant
features which are not connected by series of intermediate types. As examples
may be mentioned Glossopsis lingua n. sp. (Pl. VIII, Fig.8) and Glossopsis
tenutlimbata n.sp. (Pl. VII, Fig. 21) which certainly are near relatives. They
are distinctly and constantly different as regards the appearance of L 7
and L /7, S 7 and S 7/, and the carina.

There are types which are similar to Glossopsis lingua as regards some
characters but similar to Glossopsis tenuilimbata as regards others; in ad-
dition, they have certain characters of their own. These types are consid-
ered as particular species. One such species is Glossopsis clavata n. sp. (Pl.
VIII, Fig. 2) which is similar to G. /ingua as regards L [/, S/ and the
carina, but which is slightly reminiscent of G. zenuilimbata in L I being clavi-
form and S/ being long and somewhat sigmoidal. The outer rim of the
carina is striate which is not so in the two other species.

As subspecies, are considered those types which in important charac-
ters coincide with the type which is designated as the main species, but
which are different as regards one or more special characters; intermediate
types should not occur.

The condition that intermediate types should not occur, is indispensable.
Intermediate types are due to individual variation. In order to be able to
state whether such types occur, the material should be extensive, and char-
acters should be measured or valued in accordance with a scale; the data
thus received should be plotted in a graphic scheme. If the curve has two
maxima, it represents two subspecies; a GAUSS curve represents the indi-
vidual variation of a species.
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This reasoning refers to biocoenoses. The associations of organisms in
sedimentary rocks (the necrocoenoses) are not preserved biocoenoses, how-
ever. In fact, they consist both of autogene and allogene components.
The question is, to what extent allogene intermediate types with the rank
of subspecies occur.

Within one biotope, subspecies are developed when individual varia-
tions have proceeded so far that they are hereditarily fixed. In another
biotope a hereditarily fixed type of intermediate appearance may be de-
veloped. If these types are deposited in the same necrocoenosis, one may
erroneously think that the variability is due to individual variation.

Is such a development possible? As a rule, ostracods have rather dis-
tinct ecological requirements, especially as regards the character of the
sediment, the hydrological conditions and the supply of food. If these con-
ditions are different in different parts of an area, it is conceivable that so-
called ecotypes might arise which during the further speciation process
become subspecies. There is no reason to exclude the possibility of com-
munication between such somewhat different biotopes; a certain reversible
exchange of larvae and perhaps also of adults may occur, and one or other
carapace of dead animals may be transferred to foreign necrocoenoses.
But such xenogene constituents may not, as a rule, cause a GAUSS fre-
quency on account of their small number in relation to the autogene con-
stituents.

Considering the present area, the problem now debated may be fairly
simple. Judging from the uniform sedimentology and the great faunal simi-
larities the whole area may have afforded about equal ecological conditions,
and the speciation may have proceeded rather uniformly in all its parts.
A certain mutual exchange certainly took place. In fact, the ostracodal
necrocoenoses consist of types from chiefly one biocoenosis. As for this
area, the question made may be answered in the negative: transitional types
may, as a rule, be referable to individual variation.

In the present investigation, such minor characters as those now con-
sidered are not measured or valued in accordance with a scale, such methods
being difficult to apply to these small animals. Moreover, varieties of the
rank of subspecies are not very common.

Sometimes, one may be uncertain whether a type is a species or a
subspecies. Glossopsis acuta n.sp. may be mentioned as an example of this.

This species is very similar to Glossopsis lingua n. sp. Typical speci-
mens are easily distinguishable owing mainly to the fact that L /is differ-
ent (slight differences as regards other lobes), but in many specimens this
difference is not large. One might be inclined to consider one type as the
main type and the other as subspecies, or (since intermediate types occur)
the whole group as one species with a large individual variation.

In reality, they are two species, judging by the fact, that the larvae are
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different. In G. /lingua larvae, L/ is invariably flat and low, as in adult
specimens, but in G. acuta it is raised, its surface being curved in trans-
verse section.

Considering Glossopsis alata n.sp., it may be questioned whether such
a form is a species or merely a subspecies of G. fenuilimbaia. One might
also think of it as a theratological type of this species. It is similar to
G. tenuilimbata in several respects, but there are important dissimilarities
so that it may be considered a species of its own (in relation to G. fenuz-
limbata the ventral swing is more pronounced, Z 7/ is more shortly clavi-
form, extending above the dorsal margin, which is not the case in G. Ze-
nuilimbala). 1t is evident, however, that the two species are very close re-
latives.

If the material is scarce, or if there is uncertainty as to the value of the
differing characters, the form considered is denominated an aberration
(abbr. ab.).

Higher taxonomic units.

Many of the existing genera are too wide and should be split. Fur-
thermore, there are types which cannot be properly placed in existing
genera, and, hence, new genera should be proposed. In several cases, the
generic relations and the grouping of genera into subfamilies and families
should be revised. In sum, the existing taxonomic systems are not accept-
able in all their parts.

Like many other ostracodal investigations the present one gives rise
to several taxonomic considerations. As mentioned in the introduction, I
would have preferred to postpone the division of old genera, the establish-
ment of new ones, and the discussion of generic relations until more ma-
terial had been investigated. However, I think it is already necessary to
take up some of these questions.

Groups of species which differ from existing genera in one or more
distinct characters are now established as new genera.

Conchoprimitia OPIK has too wide a range. It is here proposed to be
split up into 3 genera (for particulars cf. p. 149):

1. Conchoprimitia emend.
2. Conchoides n. gen. Family Aparchitidae

a. leperditoid group (abundant in the Lower Ordovician)

b. non-leperditoid group
.y Family Primitiidae

3. Conchoprimites n. gen. } (abundant in the Middle Ordovician)

Conchoprimitia emend. (which includes 2-grooved species) and Cornc/o-
zdes (1-grooved species) are non-sulcate.
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Conchoprimitia emend. is a small genus (2 species), Conchoides seems
to be more numerous: 3 species were known earlier, and 10 new ones
are described in this paper. 8 of them belong to the leperditoid group, and
2 to the non-leperditoid. These groups are different as regards the outline.
and the dorsal corners, as appears from the denominations of the groups;
the leperditoid group, moreover, is characterized by extremely shallow and
diffuse depressions corresponding to muscular attachments, but such de-
pressions are generally not discernible in the non-leperditoid group. Many
large types belong to the leperditoid group.

Conchoprimites is monosulcate. The majority of the ostracods originally
classed in Conchoprimitia OPIK belongs to this genus which is rather nu-
merous (8 or g species).

Another genus that has had, until now, too wide a range is Ceratop-
szs. If this genus is taken in its current range, the species represented in
the present material might be referred to one of these groups:

A. L 7 spiniform
1. 4-lobate (not represented here; e. g. the genotype of Ceratopsis)
2. 3-lobate (e. g. Ceratopsis grandispinosa n.sp.)
B. L 7 flattened
1. 4-lobate
a. Lobes rather equal (e. g. Ogmoopsis nodulifera n. sp.)
b. Lobes unequal.
a. L I linguiform (e. g. Glossopsis lingua n. sp.)
B. L 7 claviform (e.g. Glossopsis tenuilimbata n. sp.)
2. 3-lobate (e. g. Glossopsis robusta n.sp.)

A genus of such a range is obviously so heterogeneous that it should
be split.
I propose that it be divided into 3 genera (for particulars, cf. p. 295):

1. Ceratopsis emend. (L 7 spiniform.)

2. Glossopsis n. gen. (L 7 flattened, either linguiform [about equally broad
in all its extension], or claviform [ventral end tapering]; lobes mutually
distinctly unequal; besides a ventral carina, sometimes a short rudiment
of a velate ridge.)

3. Ogmoopsis n. gen. (Lobes mutually fairly equal; besides a ventral carina,
a distinct velate ridge running from anterodorsal to posterodorsal corner.)

The genus Ctenentoma was established by SCHMIDT 1941, and this was
a necessary action. However, this genus may in turn be split up, but I
prefer not to do that, since my knowledge of the numerous species re-
ferred to this genus is too restricted. (Descriptions and figures of most of
these species are unsatisfactory.) It is evident that in carrying out this re-
vision, great importance should be attached to the question of whether a ve-
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late structure or a ventral carina occurs. The present material of Crenen-
toma is referable to two groups (for particulars cf. p. 266 f.):

A. Group with velate ridge.
1. Velate ridge extending along the whole free margin.
2. Velate ridge extending along the free margin, except the dorsal part
of anterior margin.
B. Group with ventral carina.
1. Ventral carina not protruding; sulcus deep.
2. Ventral carina much protruding; sulcus shallow.

The A4 group may be related to the subfamily Euprimitiinae n. subfam.,
the B group to the Ceratopsis group of Tetradellinae.

From Euprimitia a new genus, Euprimites, is proposed to be detached;
this genus is distinguished by a horseshoe-shaped wall around the ventral
part of the sulcus.

Laccochilina is the name which I propose for a new genus comprising
eurychilinid species characterized by the sulcus forming a pit. OPIK was
aware of the fact that this type is taxonomically important. The earlier
described species, which are here proposed to be referred to Laccockhilina,
were referred to Ewurychilina and Coelochilina.

A revision of the genera Haploprimitia and Laccoprimitia is desirable.
Their relations to Primitiella and Ectoprimitia should be especially exam-
ined. The present material belonging to these genera is not sufficient, how-
ever, for such a task; only some considerations of LZLaccoprimitia have
therefore been given in a tabular survey (p. 231). This survey does not
pretend to be taxonomically representative, but it may indicate that the
genus is not homogeneous and has therefore to be split.

Besides the above-mentioned genera which are all removed from exist-
ing genera, I have here proposed 2 further ones, viz. one comprising a
group of species that takes an intermediate position between two existing
genera (Aulacopsis) and another comprising a group of species with a unique
character (Pinnatulites).

Aulacopsis n. gen. is not homogeneous. It comprises one group pro-
vided with a velate structure and another which is carinate. It will be
necessary to split this genus when more material has been found. The group
provided with a velate structure but lacking a ventral carina (4. nodosa
n.sp.) is certainly nearest related to the section of Ctenentoma which is pro-
vided with a velate ridge (closest to the group of C.macroreticulata n. sp.);
the carinate and partly velate group (4. monofissurata n. sp. and 4. bifissu-
rata n.sp.) is intermediate between the Clenentoma plana group and Gloss-
0pSIs.

Pinnatulites may be nearly related to Ceratocypris POULSEN. This genus,
which hitherto was known to be represented by only one species (Gotlandian
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of North Greenland) but which is rather numerously represented by an-
other species in Dalecarlia (mainly lower part of R /7), is distinguished by
a distinct posteroventral spine. In Piznatulites there is merely a tubercle,
as in P. procera (KUMMEROW), or a fin-like pinching in the corresponding
spot. The genera Ceratocypris and Pinnatulites appear approximately simul-
taneously in the stratal sequence. I propose that they be referred to Aparchi-
tidae (POULSEN provisionally referred Ceraiocypris to Bairdiidae, cf. p. 195).

Some other genera are here also referred to other subfamilies and
families than is generally done.

One of them is Macronotella, the opinion on the taxonomical position
of which is somewhat different. Earlier it was ranked in the family Kirk-
byidae (e.g. BASSLER and KELLETT), but later, KAY (1940) placed it in
Aparchitidae. Like SCHMIDT 1941, I agree with KAy as to this arrange-
ment.

As mentioned above, Euprimitia and Euprimites n. gen. are here pro-
posed to form a subfamily (Euprimitiinae). This is certainly closely related
to Eurychilininae (similarities as regards appearance of sulcus; both pro-
vided with a velate structure). The earlier known genera of these subfamilies
have previously been referred to the family Primitiidae. They are here pro-
posed to be classed in the family Hollinidae. In this way, the family Pri-
mitiidae will be more homogeneous, viz. in consisting exclusively of non-cari-
nate and non-velate genera.

Within the family Hollinidae one may discern different divisions of spe-
cies and sequences of development, which must be considered during the
further discussions on the taxonomy of this family.

The subfamilies Euprimitiinae and Eurychilininae, and the sections of
Ctenentoma and Aulacopsis which include species provided with a velate
ridge, are affined to each other and are certainly near relatives (all are
monosulcate and provided with a velate ridge).

Another division is formed by the following sequence:

the Ctenentoma plana group (monosulcate; ventral carina)
I

v
the Aulacopsis monofissurata and A. bifissurata group (monosulcate with
fissures indicating .S 777 and (or) .S/ resp.; ventral carina, a short velate ridge
in A. monofissurata)

the Ceratopsis-Glossopsis group (generally trisulcate, sulci distinctly unequal;
ventral carina, in G/ossopsis sometimes an additional short velate ridge)
U

Ogmoopsis (trisulcate, sulci fairly equal; ventral carina and velate ridge,
the latter extending along the whole free margin)

Tetradella (trisulcate, sulci fairly equal, velate; ventral ridge connecting Z 7
and L /V corresponds to a ventral carina).
10— 48705 Bull. of Geol. Vol. XXXIIT
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The taxonomic position of Steusloffia has been considered uncertain,
but in my opinion it is closely related to this division, and most closely
to the Zetradella group. Like this genus, it is velate, and the surface crests
are arranged in exact coincidence with the lobes of Zezradella.

Internal moulds.

In many cases, internal moulds are easily identifiable as to the species,
but there are species and genera which are difficult to recognize when oc-
curring as internal moulds. Internal moulds should never be described as
holotypes. The holotype of Beyrichia nana BROGGER is an internal mould
of Tetradella cf. grewingki (BOCK).

As examples of species occurring in the present material certainly
recognizable as internal moulds may be mentioned: Ceratocypris longispina
n.sp., Pinnatulites procera (KUMMEROW), Macronotella fabuliformis n. sp.,
Primitiella dibulbosa n. sp., Clenentoma plana n. sp., and QOgmoopsis
nodulifera n. sp.

On the other hand, internal moulds of different genera are sometimes
so equal that there may be difficulties in distinguishing them. Moulds of
Steusloffia generally lack the typical ridges which characterize the carapace,
and, therefore, they resemble CZenentoma moulds. However, in Steusloffia
there are often nodes which do not occur in Crenentoma. Steusloffia poly-
nodulifera has a distinctive ventral postsulcate node.

Special care must be taken in generical identification of internal moulds
of at least young larval stages of several genera. As described on p. 134 in
this paper, even carapaces of such stages are in many cases difficult to
identify generically.

Summary. This chapter has pointed out the necessity of investigating
extensive sequences of necrocoenoses as completely as possible to minimize
taxonomic errors. Attention should be paid to the fact that ostracods
moult up to 8 times before becoming fertile, and that the carapaces of
the larval stages most often are more or less different from those of
adult specimens. Furthermore, one must be attentive to sexual dimor-
phism and individual variation.

Examples are given of ostracodal genera the present range of which
is too wide. Some of them are here proposed to be split; as regards other
such genera, this must be postponed until more material is investigated.

The most important features of those genera which have been estab-
lished on account of separation from existing genera are brieﬂ.y mentioned,
as well as the characteristic features of the new genera which include
species of earlier not observed types.

Some evolutionary sequences of genera have been discerned and their
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taxonomic importance has been discussed. Changes in reference of existing
genera to higher taxonomic units have been accounted for.

Finally, a few words were mentioned on the identification of internal
moulds.

Descriptions of the species.

Abbreviations.

P.I.U. = Paleontologiska institutionen C /77
i Uppsala (Institute of Pale- C/V

crest corresponding to Z /77
» » > LIV

ontology of Uppsala) ST = anterior sulcus
H-type = holotype S17 = median  »
C = carapace S7// = posterior »
v = valve L = length
M = internal mould H = height
M) = internal mould with remains G = thickness
of the valve Gpr.n. = » including the height
I = impression of the presulcate node
L7 = anterior lobe FM = free margin
L7/ = lobe next to the anterior DM = dorsal margin
Lz = » » » » posterior Vel. = velum
L7V = posterior lobe N ant = anterodorsal angle
c/ = crest corresponding to Z/ /A post = posterodorsal angle
ci7 = » » LIT

All lengths in mm; dimensions referable to the holotype and to charac-
teristic specimens of particular types printed in italics, unless one singular
specimen is measured.

Family Aparchitidae (ScHMIDT 1941, emend.).

Diagnosis. Non-sulcate ostracods, or occasionally provided with shallow
sulcate depressions; length about 1—3 mm; hinge line straight; valves of
equal or slightly unequal size, one overlapping the other all along the
free margin or only along the ventral margin, the edge of the minor valve
generally fitting into a corresponding groove of the larger one; greatest
convexity in ventral, central, or dorsal region, the dorsal sometimes pro-
truding over the hinge line; surface smooth, striate, or punctate, the punctae
being sometimes widened in the inner part having probably contained
sensory bristles; carapace non-structured or prismatic, sometimes consisting
of an inner non-structured and an outer prismatic part.

Occurrence. Ordovician—Permian.

Discussion. The range of this family has been discussed by, among
others, ScHMIDT (1941, p.17f.). Some remarks will be made here as re-
gards a few genera in the present material which are referred to Aparchi-
tidae.
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Conchoprimitia OPIK. This genus is proposed to be split into three gen-
era; two of them (Conchoprimitia emend. and Concloides n. gen.) are re-
ferred to Aparchitidae.

Some of the species referred to the genera now mentioned are leper-
ditoid. The genera may not belong to the family Leperditiidae, however,
since the muscle attachments are different from those in this family. The
attachment of the central adductor muscle is reticulate in Leperditiidae, as
mentioned in SOLLE's revised diagnosis (1935, p. 18), and there are also
networks at the attachments of the other muscles, as shown for instance
by CHMIELEWSKI (1900, p. 3). These structures are magnificently devel-
oped in the Gotlandian species Leperditia grandis SCHENK. Muscle scars of
this kind have not been observed in Conchoprimitia emend. and Conchoides.

In the family Leperditiidae the carapace — except for a thin inner
layer — consists of extremely fine prisms, standing perpendicular to the
surface. The carapace structure of many Conchoprimitia species is likewise
prismatic, but this is also known from other genera. Among the present
ones, it was observed in Piunatulites (P. procera [KUMMEROW]) and in By-
thocypris. Such structures are not yet sufficiently studied, and their taxo-
nemic importance is not established, but so much may be said that they
do not prove Conchoprimitia emend. and Conchoides to belong to Leper-
ditiidae.

So-called eye-tubercles which are considered to be characteristic of Leper-
ditiildae were not observed in Conchoprimitia emend. and Conchoides. The
fact that the node on the internal mould corresponding to that of the
moulds of Leperditiidae is distinctly developed does not indicate especial
affinity to Leperditiidae since this node generally occurs in ostracods.

ScHMIDT (1941, p. 18), without discussion, considered that Conclopri-
mitia OPIK possibly belongs to Aparchitidae. It was referred by OPIK (1935
and 1937) to Primitiidae. KAY (1940) also referred Conchoprimitia OPIK to
Primitiidae. This may have been in accordance with his idea of the geno-
type: he designated Conchoprimites tallinnensis (OPIK 1937) as genotype,
not being aware that OPIK in 1935 had appointed C. gammae as geno-
type. After his erroneous proposal as regards the genotype had been
pointed out to him, he corrected it, but did not alter his proposal to place
Conchoprimitia in Primitiidae (KAY 1940 b).

Macronotella ULRICH. This genus was originally referred to Kirkbyidae,
but was placed in Aparchitidae by KAvy (1940, p.240) and SCHMIDT
(1941, p. 18). 1 agree with them in this arrangement. The possibility
of its correctness is supported by the fact that the edge of the free margin
in one valve fits into a corresponding groove of the opposite valve as is
generally the case in Aparchitidae.

Ceratocypris POULSEN. In his description of the genotype, POULSEN
(1934, p. 38) referred this genus provisionally to Bairdiidae. I am of the
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opinion that it may be enclosed in Aparchitidae, the dorsal margin being
long and straight and the general shape for the rest (with the exception of
the posteroventral spine) being of Aparchitidae-like appearance.

Pinnatulites n. gen. may be closely related to Ceratocypris, and, hence,
it may be referable to Aparchitidae.

Genus Conchoides n. gen.

Derivation of name. Conchoides alludes to the fact that the genus has
been removed from Conchoprimitia OPIK.

Genotype. Conchoides micropunctata n. sp.

Occurrence. Ordovician.

Diagnosis. Ostracods of leperditoid appearance; length about (0.5)—1—
3 (4) mm; left valve larger, overlapping the right one along ventral margin and
in some species also along anterior and posterior margins; valves with one
groove conforming to parts of anterior and posterior margins (exceptionally
the groove conforms to the whole free margin); central part of valves often
slightly shield-like with undefined and extremely shallow depressions corre-
sponding to muscle attachments; surface smooth, punctate, striate, or partly
reticulate (the central shield-like swelling almost invariably smooth).

Discussion and remarks. Conchoides is removed from Conchoprimitia
Orik. The original diagnosis of this genus is very short (OPIK 1933, p. 4):
“Small (1.5 to 3 mm length) Primitiidae with a straight hinge line, with
one or two pairs of bands, limited by grooves resembling the growth lines
of shells or brachiopods more or less developed.” From the accompanying
text it appears that “the left valve of Conchoprimitia is the large one.”
The outline is said to be leperditoid. The genotype is non-sulcate. In a
later paper (1937, p. 10) OPIK states: ‘‘Conchoprimitia is a widely variable
genus: sulcus and node, the concentric grooves, and the punctation are in
some cases well developed, in other cases these appear undefined or lacking.”

It may be necessary to split this genus, its range being too wide.

First of all, distinctly sulcate species may be removed. They are here pro-
posed to form a new genus, Conchoprimites, referred to the family Primitiidae.

Among the non-sulcate species one may discern two different types:
one 2-grooved and one 1-grooved. The genotype Conchoprimitia gammae
OrIk and Primitia conchoides HADDING are 2-grooved, the rest are 1-grooved.

I found excellently preserved specimens of C. gammae in Estonian
material belonging to the Institute of Paleontology of Uppsala, and was
struck by the extreme distinctness of the 2 grooves (a paper on the ostracod
fauna of the Lepzdurus Zone of Estonia as preserved in the material men-
tioned is being prepared).

No correspondence as regards distinctness of the grooves has been
seen among the I-grooved species. In my opinion, the 2-grooved and the
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1-grooved types are generically different. The 1-grooved group, which is
proposed here to form the genus Conchoides, is abundant, both specifically
and individually, contrary to the 2-grooved group, i.e. Concloprimitia
emend., which seems to include only a few species.

Inconveniences are associated with the name of Concioprimitia which was
unsuccessfully chosen and may be misleading in that it suggests that
Conchoprimitia OPIK is a genus consisting of Primitiids, such as, in fact,
Orik imagined, which, as mentioned, is not true. As suggested, Conchopri-
mitia emend. instead is referable to Aparchitidae (a more appropriate name
for the genus could have been Conchaparchites).

It would have been more convenient if the name of Conchoprimitia
could have been used for the real Primitiidae group among the species
which were originally classed in Conchoprimitia OPIK, i.e. the group which
is here proposed as the genus Conchoprimites.

The following species described earlier may be referred to Conchoides:
C. glauconitica (KUMMEROW), C. socialis (BROGGER) and C. broeggeri (OPIK).

C. broeggeri is mentioned as non-sulcate. C. glauconitica is not said to
be sulcate, but the figure by OrIK (1935, Pl I) gives the impression of
the species having a slight sulcus. In the text (op. cit. p. 6) is mentioned
“a slightly pronounced small, narrow, vertical ridge. That is the place for
the sulcus and the nodes of Primitia.” In KUMMEROW’s original diagnosis,
nothing is said about a sulcus, and in the adjoining figure not a trace of
a sulcus is discernible. The surface depressions in Conchoides are, as
mentioned, very shallow, but sometimes the one corresponding to the
sulcus may be slightly deeper, as in C. circumstriata n. sp. The conditions
may be somewhat similar in C. glauconitica. KUMMEROW, in the diagnosis,
mentions the shield-like swelling, which is distinctive for Conchoides. Finally,
C. socialis is said by OPIK to have a sulcus (1940, p. 139), but BROGGER,
in the diagnosis (1882, p. 55), does not mention any sulcus and, judging
by the figures presented by BROGGER and OPIK, the species is non-sulcate.
This was checked by examining the specimen in the Oslo Museum which
is probably identical to that described by BROGGER.

C. glauconitica is known from the Lower Ordovician (B IIy) of Estonia
(OPIK 1933); the genotype of C. glauconitica was found in a Northern
Germany drift boulder (KUMMEROW 1924, p. 419).

C. socialis and C. broeggeri are Norwegian species. The former is con-
sidered by OPIK to be an index fossil of the Eipansus Slate (OPIK 1940,
p. 140). The latter is reported by BROGGER (1882, p. 55) to occur very
abundantly in some localities of the Zxpansus Slate and the lower part
of the Orthoceras Limestone. C. socialis is represented in the present
material.

In this paper, 10 new species are described. Thus the genus includes
for the present 13 species, all Lower Ordovician.
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Leperditoid group.

Conchoides micropunctata n. sp.
PL I, Figs. 1 and 2.

This species comprises two types, called « and f which may be male
and female resp. (cf. discussion below).

They are slightly different as regards dimensions and the punctation
of the surface. The surface differences are usually discernible on careful
examination. The two types were observed to have practically the same
vertical distribution (Pl. XIX).

The types are described separately.

Derivation of name. wicropunctata alludes to the fact that the surface
is minutely punctate.

Holotype. As holotype is designated the probable male specimen
figured in PL I, Fig. 1 (P. 1. U. No. ar. os. 101).

Locality of holotype. Leskusinget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G
(about 1.5 m above R //G).

Diagnosis. Conchoides of large size and leperditoid appearance; probably
sexually dimorphic; an indistinct and short step-like marking mainly con-
forms to the dorsal half of the anterior margin, and a groove conforms to
the dorsal part of the posterior one; surface minutely punctate, and in the
type considered as male the area inside the step-like marking has scattered
larger punctae among the minute ones.

Affinities. The species is reminiscent of C. glauconitica (KUMMEROW)
in being leperditoid and minutely punctate, but they are different in that
the anterior part of C. glauconitica is more elongated. As regards general
shape, C. micropunctata is most closely related to C. broeggeri OPIK, but
this species is smooth. C. socialis (BROGGER) is proportionally shorter and
higher.

Among the species described in this paper, C.meganotifera may be
somewhat reminiscent of C. micropunctata. They are different in C. mega-
notifera being smaller, its surface being minutely and very distinctly pitted,
the central shield-like elevation being higher and more distinct, and the
anterodorsal step-like marking being less developed than in C. wicropunciata.

Type o (suggested as male).
PL 1, Fig. 1.

Type. This type includes the holotype (P.I. U. No. ar. os. 101).
Locality and stratum of type. Cf. above.
Material. g carapaces and valves from 4 localities.
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Dimensions.
| ———— e — — :
| H |G |pM|FM Re.
No. L H G DM | FM L L I DM A ant | A\ post mark

ar. os.
105 3.75 | 2.21 | 1.52 | 2.57 | 7.5I || 0.59| 0.41| 0.66| 2.92 | I40 135 G

ar. os.
IOZS 3.72 | 2.23 | 1.63 | 2.47 | 7.41 || 0.60| 0.44| 0.66| 3.00 | 145 140 A%
ar. os.
102
ar. os.
—_— 333 | 223 | 750 | 237 | 6.48 || 0.64| 0.45| 0.69| 2871 | 145 735 &

ar. os.

3.42 | 2.13 | 1.67 | 2.65 | 6.56 | 0.62| 0.49| 0.77| 2.48 | (135) | 125 A%

2.79 | 1.85 | 1.35 | 2.17 | 5.61 [ 0.66| 0.48| 0.77| 2.58 | 145 130 C

104 |

ar. os. |

103 274 | 1.75 | 1.44 | 2.01 | 5.67 |o.63 0.52| 0.73| 2.82 | (140) | 130 A%
2.23 1.67 2.65 7.51 | 0.66 0.52 0.77 2.92 |

Mean| 3.29 | 2.05 | 1.51 | 2.36 | 6.62 | 0.62| 0.45| 0.71| 2.81 | 140 135
1.75 1.35 2.01 5.61 0.59 0.41 0.66 2.48

Description. Carapace large; the left valve is the larger one, overlap
prominent along ventral margin but slight along anterior and posterior
margins; the right valve observed to have a fine ridge along the free
margin fitting into a corresponding groove of the left valve.

Dorsal margin straight and long; anterior and posterior margins regularly
rounded, the anterior slightly more convex than the posterior; ventral margin
moderately convex.

Anterodorsal angle somewhat larger than the posterodorsal.

Posterior part of carapace inconsiderably higher than the anterior.

Valves moderately arched, the anterior part more arched than the
posterior; in the central area (for the greater part anteriorly of the midlength),
is a rounded shield-like spot (the highest part of the valve); surface of
valves gently and regularly sloping to the margins.

Dorsal corners pinched, the posterior more than the anterior; in the
posterodorsal pinched area is a short groove, conforming to corresponding
part of posterior margin; mainly conforming to the dorsal half of the
anterior margin is a slight step-like marking.

In the dorsocentral area, in front of the midlength, is a very shallow dorso-
ventral depression corresponding to S //; just in front of it, one may
discern a very faint dorsoventral ridge; anterior to this is another shallow
depression (attachment of antennal muscles; the mandibular attachment is
discernible as a very shallow, rounded impression in the anterior part of
the centroventral area; behind the first-mentioned depression (S 77) one
may discern a flat, glossy spot; sometimes the ventral half of this flat spot
is surrounded by extremely fine radiating striae.
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Surface crowded with minute punctae, with the exception of the central
swelling (including the above-mentioned flat spot), which is smooth and
glossy; sometimes the closely gathered punctae give the impression of an
extremely fine reticulum; in the anterior part of the valve, especially just
behind the step-like marking, there are scattered deeper punctae among
the minute ones.

Carapace prismatic.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.9—
1.5 m above R //G) at Leskusinget, Rivanis, Granmor, and Gullerdsen,
in Dalecarlia, Sweden.

PL I, Fig. 2.

Type B (suggested as female).

Type. A characteristic specimen is figured in PL I, Fig. 2 (P. I. U. No.

ar. 0s. 107).

Locality of type. Leskusdnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.5 m above R 7/G).
Material. 24 carapaces and valves from 5 localities.

Dimensions.
H| G |[DM|FM - Re-

No. L H G DM FM 'I? f T BM A ant | A post —
ar. os. I

. 3.43 | 2.10 | 1.51 | 2.54 | 6.81 | 0.61| 0.44| 0.74| 2.68 | 135 140 c
ar. os.

107 328 | 228 | 1.30 | 200 | 6.96 || 0.67| 039 | 0.64| 337 | I35 | 745 C
ar. os. |’

108 3.06 | 1.88 | 1.19 | 2.42 | 5.83 I‘ 0.62| 0.39| 0.79| 2.35 | (130) | (130} | V
ar. os. |

17T 2.87 | 1.94 | 1.16 | 1.94 | 6.21 | 0.67| 0.41| 0.68| 3.20 | (130) | 140 A%
ar. os. !

286 2.56 | 1.63 | 1.05 | 1.63 | 5.42 H 0.64| 0.41| 0.64| 3.32 | 135 140 A%
ar. os. I

109 2.51 1.53 | 1.19 | 2.07 | 4.77 | 0.61| 0.47| 0.82| 2.31 | 150 | (125) | V
ar. os. |

e 247 | 1.30 | 1.04 | 2.06 | 4.74 | 0.63| 0.42| 0.83| 2.30 | 130 | (125)| V

2.18 I1.51 2.54 6.96 ” 0.67 0.47 0.83 3.31
Mean| 2.88 | 1.79 | 1.21 | 2.11 | 5.82 | 0.63| 0.42| 0.73| 2.78 | 130 135
1.30 1.04 1.94 4.74 0.53 0.39 0.64 2.30

Description. This type coincides mainly with type o.

As appears from the tables, it is, on the average, somewhat shorter,
lower, and less gibbous than «; furthermore, both dorsal and free margins
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are shorter. Proportionally the dimensions are almost the same, except
that the B type is somewhat less gibbous; the posterodorsal angles are, on
the average, equal, but in S the anterodorsal angle is somewhat less obtuse.

Type B is often more distinctly punctate but has not the scattered
deep punctae of the anterior part which are distinctive of the type a.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.8—
2.1 m above R //G) at Leskusinget, Guller8sen, Silverberg (sample 1),
Stenberg, and Réavanis, in Dalecarlia, Sweden.

Discussion. The types o« and f are so equal that there is every reason
merely to consider them different sexes of the same species.

In the section of this paper dealing with sexual dimorphism (p. 138),
the probability that type a« is male was suggested.

A comparison was made with the recent genus Plilomedes, in which
the male is more gibbous anteriorly to give space for the large lower
antennal muscles.

Conchoides socialis (BROGGER).
Pl I; Figs. 3 and 4.

Isochilina (}) socialis BROGGFR 1882, p. 55.

Conchoprimitia socialis OPIk 1940, p. 139.

Holotype. The specimen described by BROGGER (1882, Pl. XII, Fig. 14)
is the holotype.

Locality of holotype. Vestfossen, Norway.

Stratum of holotype. Expansus Slate (b 3 B); according to OPIK (1940,
p. 139) the species does not occur in b 3y as mentioned by BROGGER.

Material. ‘“‘Not very seldom, sometimes abundant” (BROGGER 1882,
p. §5). “C. socialis may be considered an index fossil for the expansus time”
(OpIK 1040, p. 139).

The present material consists of one carapace (Pl. I, Fig. 3), partly some-
what imperfect in the dorsal region, and one perfectly preserved valve
(PL. 1, Fig. 4).

Affinities. Cf. p. 151.

Description of the present material. Carapace large; the left valve is
the larger, and overlaps the right along the ventral margin and parts of
the anterior and posterior margins.

Dorsal margin straight and long; anterior and posterior margins regularly
rounded; ventral margin rather convex.

Anterodorsal angle somewhat more obtuse than the posterior.

Posterior part of carapace slightly higher than the anterior.

Carapace rather flattened, somewhat more arched in the anterior part
than posteriorly; in the central area (just in front of the midlength) is a shield-
like swelling; surface of the valves gently sloping to the margins.

Antero- and posterodorsal corners pinched, the posterodorsal more than
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Dimensions.
i e H[G |pM[EM|, Re-
No. L H G | DM | FM L L L | DM A ant | A post aap
I—I-typel 4.37 | 2.7% — 4.50 | 9.25 || 0.63| — | 1.02| 2.05 110 130
3.89 | 2.85 — | 2.81 | 875|073 — | 072| 311 | (110) | 130
ar. os.
426 3.60 | 2.25 | 1.58 | 2.56 | 6.97 | 0.62| 0.44| 0.71| 2.72 | 135 130 \%
a:'l(;s' 3.45 | 2.23 | 1.43 | 2.60 | 7.16 | 0.65| 0.42| 0.76| 2.76 | 135 | 130 | C
2.85 4.50 9.25 \ 0.73 1.02 3.71
Mean| 3.84 | 2.52 | 1.50 | 3.72 | 8.03 y 0.66 | 0.43| 0.80| 2.66 | 125 130
2.23 2.56 6.97 | 0.62 0.77 2.05

* BROGGER 1882; PI. XII, Fig. 14.
2= OrIK 1940; PL I, Fig. 7.

the anterodorsal one; broad and shallow grooves conform to the dorsal
parts of anterior and posterior margins.

In the dorsocentral area (just in front of the midlength) is a very shallow
depression, anteriorly and posteriorly surrounded by minute swellings; in
front of the anterior swelling one may discern an extremely minute depression
(antennal muscle attachment).

Surface very shallowly pitted; the specimen which most likely is identical
with the holotype is also shallowly pitted (the species is said to be smooth
both by BROGGER and OPIK).

Occurrence. Lower Ordovician. Norway: ZEapansus Slate = b3f
(BROGGER 1882, p.55; OPIK 1040, p. 139); OPIK reports the species to
be very frequent in the locality of Krekling. Sweden: Lower so-called
Expansus Limestone in Dalecarlia (Stenberg: about 0.6 m above R //G).

Conchoides meganotifera n. sp.
Pl 11, Figs. 1—6.

This species includes two types, called « and §, which may be sexual
dimorphisms (cf. discussion below). They are very similar to each other;
slight dissimilarities may be observed, however, as regards the sloping of
the dorsal region, the gibbosity of the carapace, and the distinctness and
extension of the surface pattern. Adult specimens are generally quite dis-
tinctive, but larval stages are often difficult to distinguish.

The two types are described separately.

Derivation of name. meganotifera alludes to the large, shield-like swell-
ing in the central region.

Holotype. The type figured in Pl II, Fig. 1 is designated holotype
(P.I. U. No. ar. os. 114).
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Locality of holotype. Leskusidnget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: middle part of stratum G
(about 1.9 m above R //G).

Diagnosis. Conchoides of median size and leperditoid appearance; prob-
ably sexually dimorphic; dorsal parts of anterior and posterior margins
conformed to by grooves (the posterior generally more distinct than the
anterior), sometimes connected by a ventral groove; in the dorsocentral
and central areas generally a large and distinct shield-like swelling (somewhat
different in the two types); surface minutely and more or less distinctly
pitted or reticulate, except the shield-like swelling, which is smooth and
often glossy, and, in type f, the marginal zone, which in that case is smooth
or extremely finely rugose.

Affinities. This species is scarcely confusable with other known species
of Conchoides, owing to the characteristic appearance of the shield-like swell-
ing and the surface pattern. Larvae of type § may be reminiscent of Con-
choides levis n. sp. type f, but they are different in that the striae of the
latter are extremely fine and directed mainly longitudinally, whereas those
of C. meganotifera type B are more rough and directed antero- and postero-
ventrally resp. Additionally, the carapaces of larvae of C.meganotifera are
more arched.

Type o (suggested as male).
P1. 11, Figs. 4—6.

Type. A characteristic type is figured in Pl. II, Fig. 4 (P. 1. U. No.
ar. os. 133).

Locality of type. Leskusidnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.2 m above R//G).

Material. 25 carapaces and valves from § localities.

Dimensions. The table on p. 157 comprises adult specimens and presum-
ably also later larval stages; younger larvae are detached and grouped in
another table (cf. below).

Description. The present type is very similar to type f which includes
the holotype. They are different as regards the following characters.

In type «, the dorsal region of adult specimens is less steeply sloping
than in type B (cf. PL II, Fig. 4 and Pl II, Fig. 1). The angle between the
plane of the free margin and the surface of the dorsal area is generally
acute in type a but right or obtuse in type . In young stages there
is generally no such difference.

In type « the shield-like swelling is not so distinctly limited as in type §;
furthermore, it is usually less swollen and generally not glossy.

The surface pattern in type « is generally less distinct (sometimes scarcely
discernible), but in adult specimens of this type it often extends to the
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Dimensions.

] H| G [DM|FM | | Re
No. L H G |[DM|FM ’ L | T 7T | o | Aant) Apost oy
ar. os. 3 6 I
149 1.9 1.1 1.00 | I.I9 | 3.95 Il 0.59| o.51 | 0.60| 3.29 | 140 135 \%
a11‘.4%s. 1.77 | 1.16 | 0.81 1.10 | 3.72 || 0.58 | 0.46 | 0.62| 3.38 | 145 140 (&
a’;';és‘ 1.60 | 0.99 | 079 | 1.14 | 337 || 0.62| 049 | 0.77| 2.98 | 135 735 \%

[

a:'s(;s' 160 | 098 | 081 | 1.25 | 3.15 | 0.61| 051 | 077| 252 | 135 | 135 | V
a11'.3(;s. 1.48 | 0.97 | o071 | 1.20 | 2.98 || 0.62| 0.48 | 0.81| 2.49 | 130 130 A%
|
32'425‘ 1.28 | 0.82 | 0.61 1.03 | 2.56 50.64 0.48| 0.81| 2.48 | 130 123 \%
|
1.16 1.00 1.25 3.95 i 0.64 0.51 0.81 3.38
Mean| 1.62 | 1.01 | 0.79 | 1.I15 | 3.29 || 0.61 | 0.49 | 0.72| 2.86 | 135 135
0.82 0.61 1.03 2.56 l 0.58. 0.46 o.60 2.48

margins, which is not the case in type 5, where the marginal zone is smooth
or very finely rugose.

Type « is, on the average, proportionally higher and more gibbous;
furthermore, it has a proportionally somewhat longer dorsal margin but a
shorter free margin; dorsal angles are nearly equal (posterodorsal angle of
type « possibly slightly larger).

Notes on the larval development. This type is represented by rather
many larval carapaces. In certain respects they are different from carapaces
of adult specimens. The youngest stages are very different from those of
adult specimens, but they are connected with them by an intermediate
sequence of types.

The distinctness and extension of the surface pattern is largely propor-
tional to the stage of development. Since adult specimens of type f are
more distinctly sculptured than those of type o, the surface pattern dis-
appears earlier in type o« than in type f in a sequence of younger and
younger stages. In fact, the youngest stages of type a are non-sculptured
but those of type B are still sculptured, viz. on both sides of the dorso-
central swelling (these parts are most distinctly sculptured in adult specimens
of both types). Young larvae of the two groups are also slightly different
as regards the dimensional proportions.

The specimens ranged in the following table are non-sculptured or (in
one case = No. ar. 0s. 135) extremely vaguely striate anterior and posterior
to the dorsocentral swelling. The specimens ranged in the table above are,
on the contrary, more distinctly sculptured. The former group consists
of relatively young larval stages and the latter not only of adults but probably
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Dimensions.
No.| L | H| G |DM| FM l ? El DL—M 511\% A ant | A post| K€
| |

al;'so;' I1.1T1 | 0.69 | 0.56 | 0.80 | 2.26 I 0.62| o.50| 0.72| 2.82 | 135 130 v
a;.}oss. 098 | 0.59 | o051 | 074 | 1.93 l 0.60| 0.52| 0.76| 2.61 | 130 | (130)| V
a:'3°35' 0.95 | 064 | 051 | 0.74 | 1.96 fo.67 0.54| 0.78| 2.65 | 130 | 135 | V
a‘;‘s%s' 077 | 051 | 0.44 | 061 | 1.53] 0.64| 0.57| 079| 252 | 135 | 130 | V
a';';f‘ 061 | 042 | 039! 047 | 1.30 | 0.69| 064 077| 276 | 130 | 135 | V
a:'3°75' 0.58 | 0.42 | 0.35 | 0.45 | 1.30 ‘. 0.72| 0.61| 0.78| 2.88 | 135 | 130 | V
31.3065. 0.53 | 0.36 ’ 0.33 | 0.44 | 1.09 ii 0.68 | 0.62| 0.83| 2.48 i 130 130 v

069 || 056 | ooi| 226 ’ 02| o.64| o83] 2.88
Mean| 0.79 | 0.52 | 0.44 | 0.61 | 1.62 | 0.66| 0.56 | 0.78| 2.66 | 130 130

0.36 0.33 0.44 | 1.09 “ 0.60| o0.50| o0.72 2.48

also of late larvae. Of course, it would have been more correct to separate
adults from larvae, but this is not easy, since the amplitude of variation of
the adults may be practically impossible to settle. The delimitation proposed
here was made in accordance with practical reasons, since it may permit a
certain idea of the difference in the shape of young larvae and later larval
stages and adult specimens.

From the tables it appears that, on the average, the young larval carapaces
are proportionally higher and more gibbous than those of the adults and the
later larval stages. The dorsal margin is, on the average, proportionally longer,
but the free margin is shorter; the dorsal angles are slightly less obtuse.
Furthermore, the material indicates that, with decreasing size, the height,
gibbosity, and dorsal margin are proportionally increased, but that the length
of the free margin mainly decreases.

As anticipated, the larvae, probably with the exception of late larval stages,
do not possess the surface pattern which distinguishes the adults. Also, the
dorsal area slopes more steeply than in the adults, owing partly to the
median swelling being situated somewhat more dorsally (mainly dorso-
centrally). The swelling, being somewhat conical, is more prominent than
in adult specimens. Anterior part of carapace is proportionally not as arched
as in adults. Grooves conforming to the anterior and posterior margins are
generally rather distinct and often connected by a slight ventral groove,
which is more seldom the case in adult specimens. Surface is generally
very slightly rugose.
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Occurrence. Lower Ordovician: lower part of stratum G (about 0.3—
1.5 m above R //G) at Leskusinget, Granmor, Gullerdsen, Rivanis, and Sten-
berg, in Dalecarlia, Sweden.

Type B (suggested as female).
PL 11, Figs. 1—3.

Type. This type includes the holotype (P. L. U. No. ar. os. 114).

Locality and stratum of type. Cf. p. 156.
Material. 16 carapaces and valves from 3 localities.

Dimensions. The following table may include adult specimens and late
larval stages; younger larvae are tabled separately below. This arrangement
was made for comparison with corresponding groups of type o.

The young larval group within type o was distinguished on account of
the fact that, contrary to later stages, these specimens are non-sculptured.
In type f§ even the youngest stages are sculptured. For the sake of com-
parison, the B types are grouped according to size so that those which cor-
respond in size to the larval group of type « are grouped in a larval 8 group.

Dimensions.

— — e —
No.| L | H| G |DM|FM l i—l (L; !DLM__ f;;ﬁ A ant | A post nlfaer‘k1
ai‘lis’ 1.72 | 1.09 | 086 | 1.21 | 3.44 ‘ 063 | 050| 0.70| 2.8¢4 | 135 730 C
az.I%s. 1.36 | 087 | 0.72 | 0.97 | 2.77 | 0.64| 0.53| o.71| 2.86 | 135 140 ©
ai'lgs' 1.33 | 0.85| 070 | 098 | 2.60 0.64| 0.53| 0.74| 2.66 | 135 | 135 | V
a§'4(;,s' 132 | 0.9o | 072 | 102 | 272  0.68]| 0.55| 0.77| 2.66 | 135 | 130 | V
a;.;;s. 1.27 | 0.84 | 0.68 | 0.95 | 2.58 [ 0.66| 0.54| 0.75| 2.72 | 140 | (1350 | C
a];'I%S' 1.27 | 0.85 | 070 | 0.95 | 2.65  0.67| 0.55| 0.74| 2.81 135 135 C
a:.sgs. 127 | 083 | 072 | 089 | 2.63 065|057 070| 295 | 130 | 130 | V
al;.sgs. 1.22 | 079 | 0.65 | 0.91 2.56 | 0.65| 0.53| 0.75 | 2.82 135 | (130) | V
ah‘f' 1.21 | 079 | o0.70 | 0.98 | 2.42 ;' 0.65| 0.58| 0.81| 2.47 | 125 130 \%
31'4(;5' 1.21 | 0.83 | 0.67 | 1.02 | 2.43 0.69| 0.55| 0.84| 2.38 | 125 | 125 | V

109 | 0.86 .21 3.44 H 0.69| o0.58| 0.84| 2.95
Mean | 1.32 | 0.86 | 0.71 | 0.99 | 2.68  0.66| 0.54| 0.75| 2.72 | 135 130

0.79 | ©0.65 | o089 | 242 || o063 o.50| o.70| 2.38

Description. Carapace moderately large; the left valve is the larger,
and overlaps the right one ventrally and along the ventral part of anterior
and posterior margins.
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Dorsal margin straight and moderately long; anterior margin somewhat
more curved than the posterior one, ventral margin moderately convex.

Dorsal angles about equal, or the anterior one is somewhat larger.

Posterior part of carapace slightly higher than the anterior.

Valves moderately arched, the anterior part more than the posterior;
hinge region swollen, its median part sometimes protrudes slightly over
the hinge line; in the dorsocentral and central areas is a large shield-like
and relatively distinctly limited swelling; its posterior part rather regularly
rounded, its anterior more or less lobate; the dorsal part of the non-lobate
(posterior) section more swollen than the rest of the spot; just dorsal to
the non-lobate section of the swollen area (the midlength of the valve) is
another, much smaller and longitudinally elongated swelling; surface of
carapace gently sloping to the free margin, but steeply to the dorsal one.

Dorsal corners pinched, the posterior more than the anterior; a generally
broad and shallow groove conforms to the posterior margin; in the corre-
sponding anterior part there is no groove or only a rather faint one;
sometimes they are connected by a mostly narrow ventral groove.

Between the posterior, rounded section of the shield-like swelling and
its anterior lobate section, is a dorsoventral shallow depression = S /7
(attachment for the central adductor muscle and possibly the dorsal muscle
group); in front of the dorsal part of this one is another deeper depression
(attachment for antennal muscles); a very indistinct centroventral depression
ventral to this one may be the attachment of the mandibular muscle.

Surface minutely and distinctly pitted or reticulate with the exception
of the shield-like swelling which is smooth and generally glossy, and a
circum-marginal zone which is smooth or very faintly rugose; surface pattern
especially distinct anterior and posterior to the shield-like swelling; pits and
“meshes”” of the reticulum ordered and lengthened resp. mainly antero- and
posteroventrally.

Notes on the larval development. Type S is represented by larval
carapaces of different size.

The larval dimensions appear from the following table (as regards the
delimitation of larval types cf. p. 159).

The larvae are very similar to those of type «, but are different mainly
in being sculptured. Late larval types are pitted and reticulate like the
adults, but the younger the stages are the smaller is the sculptured surface
and the less distinct is the sculpture, which also changes character, viz. in
being striate in very young specimens. The surface parts which remain
sculptured are those just anterior and posterior to the swollen dorsocentral spot.

The dorsal region is about equally sloping in young larvae of the two
types. In the further development of the dorsal region it grows less steep
in type « but more steep in type B. The swelling is proportionally more
raised and of more conical shape than in the adults and thus more pro-
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Dimensions.
b e |l e looleo|] B | ¢ [oulen] T — [w
| ¥ I S v o = | A& <] g
No. L | H C ! DM | FM | I L | L |DM| Aant|A post| o
ar. 0. 6 88 | 2 6 8|08 \%
147 1.07 | 0.65 | 0.62 | o. 2.07 | 0.61| 0.58| 0.82| 2.35 | 135 130
m;'4(;s' 0.97 | 063 | 062 | 075 | 1.98 | 0.65| 0.64| 0.76| 2.64 | 135 | 130 | V
m;"gs‘ 079 | 051 | 051 | 0.65| 1.46 | 0.65| 0.65| 0.82| 2.22 | 130 | 125 | V
“:'425' 0.63 | 0.40 | 0.33 | 0.50 | 1.30 || 0.64| 0.57| 0.79| 2.60 | 135 | 130 | V
0.65 o.62 0.88 2.07 " 0.65 0.65 0.82 2.64
Mean| 0.87 | 0.55 | 0.52 | 0.70 | 1.70 || 0.64| 0.59 | 0.80| =2.45 | 135 130
| | 0.40 ! 0.33 0.50 1.30 ‘ 0.61 0.57 .76 2.922

nounced; in this respect it coincides with type a. The difference in arching
between anterior and posterior parts of carapace is less pronounced than
in adult specimens.

As in type o« the grooves conforming to parts of the free margin are
often better developed than in adult specimens of this type; not seldom a
ventral groove is discernible.

A comparison of the dimensional proportions of the o and f larvae
shows that, on the average, type B is proportionally slightly lower, but
slightly more gibbous, and has a somewhat longer dorsal margin and
somewhat shorter free margin. The anterodorsal angle is somewhat more
obtuse, but the posterodorsal ones are equal.

Principally identical are the relations of the dimensional proportions
between adults and larvae of type B.

A survey of the changes of the proportions between young larvae and
later larval stages and adults in the two types indicates that, proportionally,
in both cases, the carapace of the later group had become more gibbous,
the dorsal margin had become shorter but the free margin longer; in «
the height had decreased but in § increased. In S, the dorsal angles were,
on the average, identical in the two groups, but in « the anterodorsal
angle had increased.

Occurrence. Lower Ordovician: lower and middle part of stratum G
(about 1.0—2.4 m above R //G) at Leskusinget, Silverberg 11, and Stenberg,
in Dalecarlia, Sweden.

Discussion. At first sight, the types described above give the impression
of being different species, but a careful examination of type sequences made
me inclined to consider them merely as sexual dimorphisms. Adult specimens
are very similar as regards general shape of the carapace, and their surface
patterns are arranged in the same way, but they are clearly distinguishable,

11—48705 Bull. of Geol. Vol. XXXIII
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especially on account of the different slope of the dorsal region, the slight
dissimilarities as regards the shield-like swelling, and the different distinctness
and distribution of the surface pattern. On the other hand, late larval stages
of the two types are often difficult to determine, since the dissimilarities
are less pronounced. Young larvae are distinguishable practically only on
account of one type being slightly striate on both sides of the dorsocentral
swelling, whereas the other type is entirely smooth.

Carapaces of young larvae are so different from those of adult specimens
that it is quite impossible to recognize the relationship between them if
only separate specimens are available. It is necessary to study sequences
of types. If this had not been done, the larvae and adults might have
been erroneously described as different species.

It is practically impossible to determine the sexes of the two types,
since they have no special characters which undoubtedly indicate the sex.
Type B is somewhat more gibbous in the middle part of the carapace,
but the reason for the different gibbosity is not known; it may be due
to different size of the sexual organs or the sexual products, but whether
the males or the females are the most space-requiring in this respect is
unknown. Since adult specimens of type f are considerably higher than
type o, one may suggest type f to be female, corresponding to what is
true for many recent species. Type a« is slightly more arched anteriorly,
possibly owing to larger locomotion organs, which may suggest this species
to be the male (cf. p. 138).

Conchoides ventropunctata n. sp.
PL 11, Fig. 12.

Derivation of name. wventropunctata alludes to a punctate centroventral
field.

Holotype. Holotype is the specimen shown in Pl III, Fig. 12 (P.1. U.
No. ar. os. 119).

Locality of holotype. Granmor, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G
(about 0.4 m below G/R 1]).

Material. One valve.

Dimensions.
T Tua]|c|pm FM‘ 1 Tre|
No.l L H ’ G -‘DM}FM- L T’T DM /\am/\pOSt‘mark
|
ar. os.
119 1.28 o.82| 0.75 | 0.97 | 2.51 o‘64‘o.59 076 | 2.59 | 145 | (115)| V

Diagnosis. Conchoides of medium size with a postmedian swing of the
ventral margin; the concentric groove broad and shallow, traceable all along
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the free margin; surface slightly rugose, except for a centroventral, rather
undefined field, which is punctate.

Affinities. The species is distinguished by the postmedian swing of
the ventral margin and the punctate centroventral field.

Besides C. ventropunctata, the following Conchoides species are bulged
out ventrally: C. wminuta n. sp., C. ventroincisurata n. sp., and many late g
larvae of C. meganotifera n. sp. The two first-mentioned are different in
being non-leperditoid and smooth, the latter in being reticulate, especially
anterior and posterior to the shield-like swelling.

Description. Carapace moderately large.

Dorsal margin straight and moderately long; anterior margin slightly
more rounded than the posterior one; ventral margin has a swing just
posterior to the midlength.

Anterodorsal angle more obtuse than the posterodorsal.

Anterior part of carapace slightly higher than the posterior.

Valves rather arched, the anterior part slightly more than the posterior;
in the dorsocentral and central areas, just in front of the midlength, is an
undefined, swollen area; surface of the valve sloping gently to the free
margin and steeply to the dorsal one.

Dorsal corners pinched, the posterior more than the anterior; groove
rather distinct anteriorly, posteriorly, and in the centroventral punctate
field; in the intervening parts it is indistinct.

Surface for the greater part extremely slightly rugose; a centroventral
field distinctly punctate; in the anterior part of the valve are a few punctae.

Occurrence. Lower Ordovician: upper part of stratum G (about 0.4 m
below G/R7I) at Granmor, in Dalecarlia, Sweden.

Conchoides dorsodepressula n. sp.
PL II, Fig. 12.

Derivation of name. dorsodepressula alludes to the depressed dorsal area.

Holotype. Holotype is the specimen shown in Pl II, Fig. 12 (P. 1. U.
No. ar. os. 120).

Locality of holotype. Raiavanis, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lowermost part of stratum G
(just above R 7/G).

Material. One carapace.

Dimensions.
' e | c [pDM| FM [ Re.
| Re-
No. | L ‘ H ‘ G IDM FM\ - ‘ = |7 | o | A ant|A post| ey
| ; ‘
ar. os. 1 H | r
Bo 1.34 | 09I | 0.63 | roz | z7z 0.68 | 0.47 o.76‘ 2.67 | 135 | (125) | V
f—— — ! L - —_— !
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Diagnosis. Conchoides of medium size and leperditoid appearance; valves
somewhat depressed in the dorsal region; rather distinct grooves conformed
to the dorsal part of anterior and posterior margins; surface smooth, except
in the dorsocentral area which is extremely finely reticulate.

Affinities. The species is somewhat reminiscent of C. socialis (BROGGER),
but it is only about /5 as large as this species, and the surface ornamentation
is different. Its dorsal area is more gently sloping than in some other species
of about the same size (C. levis n. sp., C. meganotifera n. sp., and C. ventro-
punctata n. sp.). Moreover, these species are different from C. dorsodepressula
as regards the surface ornamentation.

Description. Carapace moderately large; the left valve is the larger and
overlaps the right one along the whole free margin.

Dorsal margin straight and moderately long; anterior margin more rounded
than the posterior; ventral margin rather convex.

Posterior part of carapace slightly higher than the anterior.

Carapace relatively slightly arched, anterior part somewhat more than
the posterior, dorsal area flattened; central area only slightly swollen; surface
gently and regularly sloping to the margins.

Posterodorsal corner distinctly pinched but the anterodorsal inconsiderably;
a broad and shallow but distinct groove conforms to the dorsal part of the
posterior margin; a narrow and shallow but clearly visible groove conforms
to most of the anterior margin.

In the dorsocentral area, somewhat in front of the midlength, is a de-
pression, corresponding to S /7; it is short and very shallow but its anterior
margin is rather distinct, since its anterior part is a little more depressed
than the posterior which rises gradually backwards; the anterior margin of
the depression is gently curved forwards; just in front of the depression is
a small and very low swelling, corresponding to the presulcate node; in the
area just in front of the swelling, one may discern faint impressions which
may be due to attachments of antennal and mandibular muscles.

Surface smooth (the slightly swollen central area glossy), except for most
of the dorsocentral area which is extremely finely reticulate.

Occurrence. Lower Ordovician: lowermost part of stratum G (just above
R 7/G) at Rivanis, in Dalecarlia, Sweden.

Conchoides levis n. sp.
PL III, Figs. 8 and 10.

In this species are included two types, called « and f. They occur in
the same horizon and are very similar to each other, but clearly distinguishable
on careful examination (type « entirely smooth and type § partly microstriate).
They may be different species, but more likely they constitute one species.
Whether they are sexual dimorphisms or one of them is subspecies to the
other is difficult to decide (cf. discussion below).
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The two types are described separately.

Derivation of name. /evss alludes to the smooth surface.

Holotype. The specimen shown in Pl III, Fig. 8 is designated holotype
(P. 1. U. No. ar. os. 121).

Locality of holotype. Leskusinget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G (about
0.2 m below G/R 7)).

Diagnosis. Conchoides of medium or rather small size and leperditoid
appearance; possibly sexually dimorphic; a small but distinctly elevated spot in
the median part of dorsocentral area, dorsal area rather steeply sloping; valves
somewhat depressed along the free margin; posterior margin conformed to
by a mostly fairly distinct groove, in the anterodorsal corner is a short and
indistinct groove; surface smooth, except (in type ) a microstriate area just
in front of the dorsocentral swollen spot.

Affinities. The species is somewhat reminiscent of Aparchites circum-
exaratus n. sp. and C. dorsodepressula n. sp. in general shape, but the former is
dorsally somewhat more swollen (additionally it is not grooved), and the latter
is flatter dorsally. Further, type f resembles certain larval stages of C. megano-
Ztfera n.sp. as regards the surface pattern, but is different in the striae of type g
occurring mainly anterior to the swollen dorsocentral spot and being directed
longitudinally, whereas, in C. meganotifera, they occur both anterior and
posterior to this spot and are directed antero- and posteroventrally resp.

Type o.
PL 111, Fig. 8.

Type. This type includes the holotype (P. I U. No. ar. os. 121).

Locality and stratum of type. Cf. above.

Material. 10 valves from 3 localities.

Description. Carapace of moderate size or rather small; left valve is the
larger, the edge of the free margin of the right valve observed to fit into
a groove of the left valve.

Dorsal margin straight and moderately long; posterior margin somewhat
more widely curved than the anterior; ventral margin moderately convex.
Anterodorsal angle somewhat more obtuse than the posterodorsal.
Carapace somewhat higher in the posterior part than in the anterior.

Carapace moderately arched, anterior part somewhat more arched than
the posterior; median part of dorsocentral area swollen; valves somewhat
flattened along the margins; surface sloping rather steeply to the dorsal
margin and gently to the free margin.

Dorsal corners pinched, the posterior more than the anterior; a rather
distinct groove conforms to the posterior margin, and a short and indistinct
groove to the dorsal part of the anterior margin.

Surface smooth and often glossy.
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Dimensions.
— - ————— | —
| H G |DM| FM Re-
No. l L H G D M FM r ']T T m /\ ant /\ pOSt mark
’ ]
ar. os.
26 1.35 | 073 | 069 | 084 | 2.30 || 0.65| 0.51| 0.62| 2.74 | 140 135 \%
a‘;‘;f‘ 1.21 | 0.77 | 0.63 | 0.93 | 2.46 || 0.64! 0.52| 0.77| 2.65 | 145 | (130) | V
|
axlf.zoss. 1.19 | 0.81 | 0.65 | 0.93 | 2.68 | 0.62|0.53]0.79| 2.88 | 140 | (135) | V
all-.zols. 172 | 087 | 0.70 | 0.97 | 2.62 | 0.63| 0.5¢4| 0.71| 288 | 140 | 135 \%
all";;s’ 0.93 | 060 | o.51 | o070 | 1.86  0.65| o.55| 0.75( 2.66 | 140 | (130) | V
ml"z()?s' 0.93 | 0.60 | 0.47 | 0.70 | 1.93 || 0.65| 0.51| 0.75| 2.76 ‘ 135 | (130) | V
a:.2035. 081 | o051 | 0.47 | 068 | 160 || 0.63| 0.57| 0.84| 2.35 ‘ 135 | (120) | V
0.81 0.70 0.93 2.68 ‘ 0.65 0.57 0.84 2.88
Mean | 1.08 | 0.69 | 0.59 | 0.81 | 2.21 i 0.64| 0.53| 0.74| 2.70 | 140 130
’ 0.51 0.47 0.68 1.60 i 0.62 0.5T 0.62 2.35

Occurrence. Lower Ordovician: uppermost part of stratum G and lower-
most part of stratum AR // (from about 0.3 m below G/R /7 to about 0.1 m
above this boundary) at Leskusinget, Rivanis, and Gullerdsen, in Dalecarlia,
Sweden.

Type J.
PL 111, Fig. 10.

Type. A characteristic type is shown in PL III, Fig. 10 (P. L U. No. ar. os.
128).

Locality of type. Born-Dadran, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum R 7/ (about
0.6 m below G/R 71).

Material. 16 specimens from 4 localities.

Description. This type is very similar to type a. The most striking differ-
ence is the fact that type « is entirely smooth, whereas type f§ is striate justin
front of the swollen dorsocentral spot. The striae are minute, slightly crumpled
and directed mainly longitudinally. Sometimes one may discern indistinct
striae or a very indistinct reticulum posterior to the swollen spot.

As appears from the tables, the two types are of about the same size.
Type B is, on the average, slightly more slender and rather considerably less
arched; the two types are about equally arched in the anterior part. In type
p, the free margin is somewhat longer than in type «. The dorsal angles
are about equal in the two types.
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Dimensions.

A ant | A post‘

— - —
| H| ¢ |[DM| FM 5

No. 1L H G DM | FM | T T L | DM mark

ar. os. 7 |

128 | 779 | 074 | 0.55 084 | 2.46 | 0.62| 0.46| 0.71| 2.93 | 140 | 130)

a§'3°25' 112 | 070 | 0.56 | 0.84 | 2.26 | 0.63| 0.50| 0.75| 2.69 | 140 | (135)

all";;s' 1.09 | 067 | 0.54 | 072 | 2.30 | 0.62| 0.50| 0.66| 3.20 | (145) | 135

ar. os.
131

a‘;';:)s' 1.04 | 066 | 0.51 | 070 | 2.24 | 0.63| 0.49| 0.67| 3.20 | 140 | (135)

1.06 | 063 | o51 | 0.88 | 2.04 | 0.60| 0.48| 0.83| 2.32 | 135 | (130)

< < < < <

0.74 0.56 0.88 2.46 H 0.63 0.50 0.83 3.20
Mean| 1.10 | 0.68 | 0.53 | 0.82 | 2.26 (0.62 0.49 | o072 | 2.87 | 140 135
0.63 0.5T 0.70 2.04 ‘ o.60 0.46 0.66 2.32

Occurrence. Lower Ordovician: upper part of stratum G (about 1.0—
0.1 m below G/R /) at Born-D&adran, Rivanis, Gullerdsen, and Leskusinget,
in Dalecarlia, Sweden.

Discussion. The types described above may scarcely be assumed to be
different species; most likely they are sexual dimorphisms. However, only
very vague suggestions may be allowed as regards the sexes of the two
types.

The types are about equally arched in the anterior part; if they had
been different in this respect, one might have imagined the more arched
type to be male (cf. p. 138).

The larger gibbosity of type B, as appears from the tables, is referable
to the median part of the dorsocentral area. The reason for this larger gib-
bosity is not known; probably it is due to the sexual organs of one sex
having required larger space than those of the other sex. Whether this is
referable to the ovaries or to the male copulatory apparatus (both being very
voluminous) is impossible to decide.

Conchoides sp. D (sine nomine).
Pl III, Figs. 1 and 4.

The present Conchoides species is represented by four imperfectly pre-
served specimens. On that account a full description cannot be presented.

Type. The best preserved specimen is shown in PL III, Fig. 1 (P. L. U.
No. ar. os. 156).

Locality of type. Leskusdnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about 1.0 m
above R //G).
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Material. 4 valves (partly damaged) from 3 localities.

Dimensions.

[ | H| 6 |[pM| FM Re.
No. \ L \‘ H G DM | FM | T T L DM A ant | A post =l
\
a‘;‘S%S" 204 | 1.28 | 1.15 | 1.57 | g.21 ‘ 0.60| 0.54| 0.73| 2.67 | 140 | (z30) | V
[ |
a‘l";;s' 1.63 | 1.05 | 0go | 1.13 | 3.37 | 0.64| 0.55| 0.69| 2.97 | (135) | 140 | V

Mean | 1.89 | 1.16 | 103 | 1.35 | 3.79 | 062 0.55] 0.71| 2.82 | 140 | 135 |

Affinities. This species resembles C. meganotifera n. sp. type a which
occurs in the same horizon. It is different from this one in being larger
and in being of proportionally greater height. Further, its appearance is
rougher; the rugae are, moreover, directed more longitudinally than the
pattern in C. meganotifera.

The species also resembles C. circumstriata n. sp. which occurs in a higher
horizon. They are different, the central area of C. circumstriata being
smooth and glossy, and in the arrangement of the striae and rugae resp.,
which in C. circumstriata follow the margins more closely; additionally, a
marginal zone is smooth in this species.

C. rugosa n. sp., occurring in the same horizon as C. czrcumstriata, is dis-
tinguishable from the present species mainly in having a more irregularly
rough surface and in the dorsal area being more steeply sloping.

Description. Conchoides of rather large size and somewhat rude appear-
ance; carapace leperditoid.

Dorsal margin straight and probably moderately long; anterior margin
regularly rounded, ventral one may be rather convex.

Dorsal angles seem to be about equal.

Posterior part of the carapace higher than the anterior.

Carapace moderately arched; surface sloping rather gently to the margins.

A broad and shallow but distinct groove was observed to conform to
the dorsal part of the anterior margin.

Surface rugose (distinct rugae observed in anterior part of dorsocentral
area; marginally they are less distinct); rugae short, narrow, and somewhat
wrinkled, and to a great extent anastomosing, thus giving parts of the surface
a reticulate appearance; rugae arranged mainly longitudinally; the concentric
groove is smooth.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.4—
1.0 m above R //G) at Leskusinget, Gullerdsen, and Granmor, in Dalecarlia,
Sweden.
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Conchoides rugosa n. sp.
PL 11, Fig. 7.

Derivation of name. 7#gosa alludes to the rugose surface.
Holotype. The type shown in PL II, Fig. 7 is the holotype (P.I. U.
No. ar. os. 154).
Locality of holotype. Leskusidnget, in Dalecarlia, Sweden.
Stratum of holotype. Lower Ordovician: lower part of R 77 (about 0.7 m
above GIR /7).
Material. 5 valves from 3 localities.

Dimensions.

l ol .. [ u]c|om[FM|, |, [Rre
No. L H ‘. G ‘ DM FM L T T I)_M A ant | A post e
ar. os. Vv
165 1.83 | 1.15 | 0.99 | I.22 | 3.79 .0'63 0.54| 0.67| 3.11 | 130 140
al;'sjs' 7.76 | 1.16 | 1.05 | 1.02 ' 379 || 066 | 0.60 | 0.64| 338 | 140 | 145 A%

I
all'.;;s. 175 | 1.01 | 096 | 1.24 | 3.54 |0.64|0.54| 0.72| 285 | 135 | 140 | V
1.16 1.05 1.24 3.79 ” 0.66 o.60 0.72 3.38
Mean| 1.78 | 1.14 | 1.00 | 1.1 | 3.70 | 0.64| 0.56| 0.67 | 3.11 | 135 140
TolX 0.96 I.02 3.54 , 0.63 0.54 0.64 2.85
Diagnosis. Conchoides of moderate size and slightly leperditoid ap-

pearance; middle part of dorsocentral area rather swollen; a broad, very
shallow, and indistinct groove conforms to the most dorsal part of the
posterior margin; surface rugose; dorsocentral area partly indistinctly striate.

Affinities. The species slightly resembles C. circumstriata n. sp., which
occurs in the same stratigraphic position, and also C. meganotifera n. sp.
type a and the species called Conchoides sp. D both of which occur in a
lower horizon.

C. circumstriata is different in being thickest centroventrally (C. rxgosa
is most gibbous dorsocentrally) and in the central area being smooth (in
C. rugosa it is entirely rugose); furthermore, the striae of C. czrcumstriata are
arranged in a circummarginal zone, whereas in C. rugosa they occur mainly
anterior and posterior to the dorsocentral swelling. C. meganotifera is striate
on spots corresponding to those of C. rxgosa but is often striate even to
the margins; furthermore, the dorsal area is less sloping in C. meganotifera a.
In Conchoides sp. D the rugae are directed more longitudinally and occur
also ventrally.

Description. Carapace moderately large.

Dorsal margin straight and of moderate length or rather short; anterior
margin somewhat straightened in the dorsal part, otherwise regularly and
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rather greatly curved; posterior margin regularly and broadly curved; ventral
margin moderately convex, slightly less rounded in the anterior part than
in the posterior.

Anterodorsal angle somewhat less obtuse than the posterodorsal.

Carapace somewhat higher posteriorly than anteriorly.

Carapace rather flattened in the anterior and posterior ends, especially
in the posterior; median part of dorsocentral area swollen; surface of the
valves sloping rather steeply to the dorsal margin, more gently to the free
margin.

Conforming to the most dorsal part of posterior margin is a broad and
very shallow groove.

Surface rugose, except for the top of the dorsocentral swelling, which is
smooth; areas anterior and posterior to the swelling often striate; in the
former the striae are directed anteroventrally and in the latter posteroventrally.

Occurrence. Lower Ordovician: upper part of stratum G and lower part
of stratum R // (from about 0.6 m below G/R /7 to about 0.7 m above this
boundary) at Leskusinget, Rivanis, and Born-D&dran, in Dalecarlia, Sweden.

Conchoides circumstriata n. sp.
Pl 111, Fig. 11.

Derivation of name. circumstriata alludes to the circum-marginal striate
zone.

Holotype. The type shown in PL III, Fig. 11 is holotype (P.I. U. No.
ar. os. 159).

Locality of holotype. Leskusidnget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum R /7
(about 0.7 m above G/R ).

Material. 27 carapaces and valves from 4 localities.

Diagnosis. Conchoides of moderate or rather large size and leperditoid
appearance; greatest gibbosity centroventrally; grooves generally indistinct,
mostly conforming to only the dorsal parts of anterior and posterior margins;
central region glossy, surrounded by a broad circum-marginal, striate zone
which anteriorly and posteriorly but not ventrally extends to the margins;
in the glossy central region, a short and shallow depression, corresponding
to S /7. is often discernible.

Affinities. The circum-marginal striate zone makes this species distinguish-
able from other known species of Conchoides. It is somewhat reminiscent
of Conchoides rugosa n. sp. which occurs in the same stratum, but is different
in having the greatest gibbosity centroventrally (C. 7#gosa dorsocentrally)
and in C. rugosa being striate only in the dorsocentral area.

Description. Carapace of moderate or rather large size; the left valve
is the larger one and overlaps the right valve mainly ventrally.
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Dimensions.
! } H| G |pM FM
| f G DM M Re-
No. I H | G DM | FM 3 T | T DM A ant [ A post mark
31'6‘15' 289 | 176 | 1.26 | 2.15 | 5.85  0.61| 0.44| 0.75| 2.72 | 135 | 125 | C
ar. os. | |
160 2.56 | 1.42 | 1.35 | 1.87 | 5.25 | 0.55| 0.53| 0.73| 2.81 145 | 125 vV |
a‘;‘éjs' 2.26 | 1.27 . 0.92 | 1.79 é 4.22  0.56| 0.41| 0.79| 2.35 | 140 | 12§ v
a;.éc;s. 1.76 | 1.04 | 091 | 1.39 | 3.52 | 0.59| 0.52| 0.79| 2.53 | 140 | 130 A%
35'635' 1.73 | 0.99 | 0.72 | 1.33 | 3.38 | 0.58| 0.42| 0.76| 2.54 | 140 | 130 @
32'435' 1.58 | 1.07 | 0.92 I 1.18 ‘ 3.2 0.68 0.585 0.75| 2.75 | 145 | 120 A%
all'.S(())s. .49 | 0.95 | 0.72 | 7.09 [ 7.0£ | 064| 0.48 0.73; 2.79 | 140 | 130 C
1.76 1.35 2.15 5.85 H 0.68 0.53 0.79 ] 2.81
Mean | 2.04 | 1.21 | 0.97 | 1.54 | 4.07 | 0.60| 0.48| 0.76| 2.64 | 140 125

0.95 0.72 1.09 3.04 0.55 0.4T 0.73 2.35

Dorsal margin straight and moderately long; anterior margin somewhat
more curved than the posterior; ventral margin moderately convex.

Anterodorsal angle somewhat more obtuse than the posterior.

Posterior part of carapace somewhat higher than the anterior.

Carapace moderately arched, anterior part somewhat more than the pos-
terior, which is rather flattened; often a slight swelling centroventrally; surface
sloping gently to the margins, especially to the dorsal margin.

Antero- and posterodorsal corners pinched; indistinct grooves (broad and
shallow) conform to the most dorsal part of anterior and posterior margins;
occasionally slight grooves are discernible along the whole anterior and pos-
terior margins and parts of the ventral one.

In the dorsocentral area, just in front of the midlength, a short and
very shallow depression is often discernible which corresponds to S77; it
is surrounded anteriorly and sometimes posteriorly by a very low swell-
ing; in the ventral part of the sulcate depression the scar of the central
adductor muscle, and in its dorsal part, scars of the dorsal muscle group
are visible; in one specimen, just in front of the anterior swelling (which
corresponds to the presulcate node), was observed an extremely shallow
depression extending practically to the dorsal margin (attachment of antennal
muscles); in the same specimen was observed a small pit anterior to the
ventral part of the S //-depression (ventral attachment of lower antennal
muscle or attachment of mandibular muscle).

Central region of valves smooth and glossy; it is surrounded by a
distinctly striate zone; the striae minutely wrinkled and following the
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margins; in the dorsal section of the striate zone (mostly in its anterior
and central parts) the striae are arranged to form a reticulum; anteriorly
and posteriorly the striate zone generally extends to the margins, but dorsally
and ventrally there is a smooth strip marginally of the striate zone.

Occurrence. Lower Ordovician: upper part of stratum G and lower part
of stratum R // (from about 0.9 m below G/R // to about 0.8 m above this
boundary) at Rojerdsvigen, Rivanids, Born-Dadran, Silverberg II, and Les-
kusdnget, in Dalecarlia, Sweden.

Non-leperditoid group.
Conchoides ventroincisurata n. sp.
Pl II, Figs. 8 and 9.

In this species are included two types which are so similar to each
other that they are distinguishable only after measuring. They are different
mainly as regards their gibbosity; this difference is distinct, and no inter-
mediate types considering this dimension were observed. Presumably, they
are sexual dimorphisms (the more gibbous type may be suggested as
female; cf. discussion below).

The two types, called « and B, are described separately.

Derivation of name. wventroincisurata alludes to the ventral score of
the valves.

Holotype. The type shown in Pl II, Fig. 8 is designated holotype
(P. I. U. No. ar. os. 173).

Locality of holotype. Rojerdsvigen, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
1.1 m above R //G).

Material. 2 carapaces («) and 33 valves («x and B) from 4 localities.

Diagnosis. Conchoides of small size; presumably sexually dimorphic;
posterodorsal part of carapace characteristically swollen; dorsal margin short,
ventral margin of left valve bulged near the midlength; grooves conforming
to parts of the free margin generally indistinct, often only dorsal part of
posterior margin conformed to by an extremely shallow groove; ventral
part of valves distinctly scored from about midlength to the anteroventral
angle; surface smooth.

Affinities. The species is closely related to Conchoides minuta n. sp.
The only important difference is the ventral score, which is always distinctly
developed in the present species but entirely absent in C. minuta.

Type « (suggested as male).
PL II, Fig. 8.
Type. This type includes the holotype (P. 1. U. No. ar. os. 173).
Locality and stratum of type. Cf. above.
Material. 2 carapaces and computably 19 valves from 3 localities.
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Dimensions.
o T \ 'H | G |pM|F
No. I L H | G | DM | FM |+ | T | T ﬁf{ A ant | A post| K€
‘ |
ar. os.
173 7.00 | 0.61 | 044 | 058 | 2.74 | 0.61| 0.44| 0.58| 3.69 | 150 | 140 C
ar. os.
175 0.98 | 0.58 | 0.44 | 0.60 | 2.05 | 0.59| 0.45| 0.61| 3.42 150 135 \%
ar. os.
169 0.93 | 056 | 0.39 | o.51 | 1.98 | 0.60| 0.42| 0.55| 3.87 | 150 145 A%
ar. os.
172 0.86 | 056 | 0.39 | 049 | 1.77 | 0.65| 0.45| 0.57 | 3.61 | 150 140 @
ar. os.
171 086 | 0.56 | 0.37 | 0.47 | 1.88 | 0.65| 0.43| 0.55| 4.00 | 150 145 A%
ar. os. .
168 0.79 | 0.56 | 0.39 | 0.37 | 1.97 | 0.71| 0.49| 0.47 | §5.33 150 145 V
0.61 0.44 o.60 2.14 ‘i 0.71 0.49 0.61 5.33
Mean| 0.90 | 0.57 | 0.40 | 0.50 | 1.97 | 0.64 | 0.45| 0.56| 3.99 | 150 140
0.56 0.37 0.37 1.77 | 0.59 0.42 0.47 3.42

Description. Carapace small; the left valve is larger and overlaps the
right one all along the free margin.

Dorsal margin straight and short; anterior margin very convex, its
dorsal part almost straight; posterior margin broadly and regularly rounded;
ventral margin of right valve moderately or rather convex, that of left
valve has a broadly V-shaped swing near the midlength.

Anterodorsal angle more obtuse than the posterodorsal.

Anterior and posterior parts of carapace almost equally high, or the
posterior part slightly higher.

Carapace moderately or rather inconsiderably arched; posterior part
somewhat more arched than the anterior; the posterodorsal corner swollen
in a characteristic way; surface slopes steeply to posterior margin, more
gently to the others.

Grooves conforming to parts of the free margin are feeble, sometimes
they are scarcely discernible; generally only the anterior and the dorsal
part of the posterior margin conformed to by shallow and narrow grooves.

In the ventral part of the valves is a distinct, straight score extending
from about the midlength to a point somewhat behind the anteroventral
angle; it continues forwards in the above-mentioned anterior groove.

Surface smooth.

In internal moulds, the central muscle scar and a node in front of its
dorsal part are clearly visible; this muscle scar is shallow and rounded,
and situated just in front of the midlength and dorsally of the midheight;
sometimes one may discern slight impressions of the dorsal muscle group
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(dorsally of the central muscle scar) and of the antennal and mandibular
muscles (in front of the node).

Occurrence. Lower Ordovician: lower part of stratum G (about 0.6—1.4 m
above R //G) at Rojerasvigen, Rivanis, and Stenberg, in Dalecarlia, Sweden.

Type f (suggested as female).
PL 11, Fig. 9.

Type. A characteristic specimen is shown in PL II, Fig. 9 (P. 1. U. No.
ar. os. 166).

Locality of type. Rojerdsvigen, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.0 m above R 7/G).

Material. Calculated to be 4 valves from 3 localities.

Dimensions.

Ne. | T H G'DM FM‘IS %DMFM' Re-

a§.6%s. 0.86 | 056 | 0.5¢ | 057 | 1.951 0.65| 063|059 387 | 190 | 145 | V
lse| 086 | 056 | 054 | 044 | 195 065| 063| 051| 443 | 145 | 140 | V

ar.0s.\ 529 | 051 | 049 | 0.37 1.81 |

0.65| 0.62| 0.47 | 4.91 | 150 140 A%

174

ar. os. |

167 0.74 | 047 | 047 | 042 | 1.72 0.64| 0.64| 0.58| 4.09 | 145 150 A%
0.56 0.54 0.51 1.95 0.65 0.64 o.59| 4.91

Mean | 0.81 | 0.53 | 0.51 | 0.44 | 1.86 || 0.65| 0.63| 0.54| 4.32 | 145 145
0.47 0.47 0.37 r.72 || 0.64 0.62 0.47 3.83

Description. This type is very similar to type o Proportionally their
heights and the lengths of the dorsal margins are, on the average, practically
equal. The gibbosity is different: type B is proportionally considerably
more gibbous than type «. Furthermore, the free margin of type p is pro-
portionally longer. The dorsal angles of type B are, on the average, equal,
but in type a« the anterodorsal angle is somewhat more obtuse than the
posterodorsal.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.6—1.2 m
above the boundary R //G) at Rojerdsvigen, Stenberg, and Leskusinget,
in Dalecarlia, Sweden.

Discussion. The remarkable difference in gibbosity may suggest that
types « and f are sexual dimorphisms. The difference is due to dissimilar
elevation of the posterodorsal area. The reason for this difference is not
known. One may assume that the greater gibbosity of type f is due to



LOWER ORDOVICIAN OSTRACODS OF THE SILJAN DISTRICT 175§

the adaptation of the posterodorsal part of the carapace to the storage of
eggs and possibly young larve, such as is the case in many recent ostra-
cods. Thus, type g may be suggested as the female.

It may be noticed that the anterodorsal angle of type « (which may
be suggested as the male) is somewhat more obtuse than that of type 8,
i. e. the anterior margin is more convex than in type B. Corresponding
observations were made in other species (e. g. Conchoides micropunctata n. sp.)
where the sexes were indicated by other arguments than those for the
present species.

Conchoides minuta n. sp.
Pl III, Figs. 2—3 and 5—6.

This species comprises two types which are very similar to each other.
They are practically indistinguishable without measurings. Only the gibbosity
shows important differences. It is assumed that the more gibbous type is the
female (cf. discussion below).

The two types, called « and f, are described separately.

Derivation of name. mznuta alludes to the minute size of the carapace.

Holotype. The type shown in Pl III; Fig. 3 is designated holotype
(P. I. U. No. ar. os. 200).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
1.0 m above R7/G).

Material. The types a and f comprise 1560 carapaces and valves; the
frequency of each type is computed from the data received at the mea-
surings, cf. the type descriptions.

Diagnosis. Conchoides of small size; presumably sexually dimorphic;
posterodorsal part of carapace distinctively swollen; dorsal margin short;
ventral part of the left valve has a rather pronounced broadly V-shaped
swing near at the midlength; grooves conforming to parts of free margin
generally restricted to antero- and posterodorsal corners, as a rule indistinct,
sometimes scarcely discernible; surface smooth.

Affinities. The species is very closely related to C. wentroincisurata
n. sp. They are different, however, mainly in C. ventroincisurata being
distinctively scored ventrally, which is not the case in the present species.

Type o (suggested as male).
P1. 111, Figs. 2 and 3.

Type. This type includes the holotype (P. I U. No. ar. os. 200).

Locality and stratum of type. Cf. above.

Material. Calculated to be about 1040 carapaces and valves from
6 localities.
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Dimensions.
No.| L | H| G |DM|FM % % DLM FTM A ant | A post| K€
|
:"1"8‘;5' 0.90 | 0.59 | 0.44 | 052 | 1.98 | 0.66| 0.49| 0.53| 3.81 | 150 | 150 | C
a;.()(‘)‘s.; 0.85 | 0.52 | 0.49 | 0.49 . 1.79 | 0.61 o0.51| 0.58| 3.65 | 140 150 A%
a:';és‘ 0.83 | 053 | 040 | 050 | 179 | 0.64 0.48| 0.60| 3.58 | 150 | 140 | C
a;;)(;s'f 082 | 050 | 0.42 | 049 | 1.72 062 0.51| 0.60| 3.51 | 150 | 145 | V
a;.gc;s.. 0.79 | 0.53 | 0.38 | 0.44 | 1.70| 0.67| 0.48| 0.56| 3.86 | 150 140 C
‘a3 | 078 | 049 | 038 | 044 | 158 063 049 057 3.59 | 150 | 150 | C
al;';;s' 076 | 0.49 | 0.38 | 0.37 . 1.58 | 0.65| 0.50| 0.49| 4.27 | 145 150 A\
ml"s(;s': 0.73 | 0.47 | 0.33 | 0.45 | 1.58 | 0.64| 0.45| 0.62| 3.51 | 145 140 C
a;'gjs' 0.73 | 0.47 | 034 | 0.39 | 1.60 | 0.64| 0.46| 0.53| 4.I1 | 145 150 &
ai'gcgs' 073 | 0.48 | 036 | 0.39 | 1.53 | 0.66| 0.49| 053] 3.93 | 145 | 145 | C
a‘I"S%S'. 071 | 0.48 | 0.35 | 0.42 | 1.49 | 0.68| 0.49| 0.59| 3.55 | 150 | 145 | C
a;'o(;S' 068 | 042 | 033 | 038 | 1.46 062|049 056 3.85 | 150 | 145 | V
all"gc;s' 0.68 | 0.44 | 035 | 042 | 1.49 | 065 o.51| 062| 3.55 | 150 | 135 | V
ax;.ggs. 0.64 | 042 | o.30 0.36 | 1.40 | 0.66| 0.47 | 0.56| 3.90 | 150 | 145 C
a;.oc;s.l 0.64 I 0.42 | 037 | 038 | 1.35| 0.66| 0.48| 0.59| 3.55 | 150 | 1240 @
31;'8%5' 0.63 | 042 | 0.30 | 0.35 | 1.32| 0.67| 0.48| 0.56| 3.77 | 150 145 C
a;'s(is‘ 0.63 | 0.42 i 0.30 | 0.37 | 1.35 | 0.67| 0.48| 0.59| 3.65 | 150 | 140 | C
.a;.otgs. 0.61 | 0.37 | 030 | 0.33| 1.25| 0.61| 0.50| 0.54| 3.79 | 145 145 \%
!a;.gt;s. 0.61 | 0.38 | 0.28 | 036 | 1.25 ‘0.62 0.46| 0.59| 3.47 | 145 | 140 | V
a:.ggs. 0.42 ! 0.26 | 0.18 | 026 | 0.84 || 0.62| 0.43| 0.62| 3.45 | 145 145 C
| oisol k| osagd oz | Hos H 0.68| o.s1| o62| 427
Meanl 0.71 | 0.46 | 0.35 | 0.41 1.51 E0'64 0.48| 0.57 | 3.71 150 145
| 0.26 0.18 0.26 0.84 0.61| o0.43 | o9 3.77

Description. Carapace small; left valve is larger and overlaps the right
one along the free margin.

Dorsal margin straight and short; dorsal part of anterior margin only
slightly convex or practically straight, its ventral part much rounded,
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posterior margin broadly rounded; ventral margin broadly V-shaped near
the midlength; this swing is most pronounced in the left (the larger) valve.

Anterodorsal angle more obtuse than the posterodorsal.

Anterior and posterior parts of carapace of about the same height, or
the posterior part slightly higher.

Carapace moderately arched, the posterior part somewhat more than the
anterior; posterodorsal corner distinctively swollen; surface sloping steeply
to the posterior margin and gently to the others.

Surface smooth.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.4—1.9m
above R/|G) at Leskusinget, Granmor, Réojerdsvigen, Stenberg, Silverberg
(sample 2), and Rivanis, in Dalecarlia, Sweden.

Type B (suggested as female).
PL 1II, Figs. 5 and 6.

Type. A characteristic type is shown in Pl III, Fig. 6 (P.1. U. No.
ar. 0s. 196).

Locality of type. Réjerdsviagen, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.6 m above R 7/G).

Material. Calculated to be about 520 carapaces and valves from 6 localities.

Dimensions.

No. | L i H| G |DM|FM ‘ % %— DL—M FTM A ant| A post| N&
ax;.g%s. 0.82 | 0.57 | 052 | 049 | 1.70 | 0.62| 0.63| 0.60| 3.27 | 145 740 A%
a‘;'g%s' 0.77 | 0.48 | 047 | 0.44 | 1.65 “ 0.62| 061 0.57| 3.75| 150 | 140 | V
a?gis' 0.69 ‘ 048 | 0.47 | 0.42 | 151  070| 0.68| 0.61| 3.60 | 145 | 140 | V
i a;.g(;s. 0.69 0.47 | 0.42 | 0.41 1.49 | 0.68| 0.61| 0.59| 3.63 | 150 145 \%
a;.o(;s. 0.66 | 0.42 | 0.43 | 0.44 | 1.28  0.64| 0.65| 0.67| 2.91 | 145 140 \%
’a:%%s' 0.65 | 0.42 | 043 | 042 | 1.35 | 0.65| 0.66| 0.65| 3.21 | 145 | 135 | V |
a;.gc(;s. 0.62 | 0.40 | 0.37 | 0.31I 1.35 | 0.65| 0.60| 0.50| 4.36 | 145 150 A%
31;'925' 0.56 | 0.35 | 0.33 | 0.29 | 1.21 | 0.63| 0.59| 0.52| 4.17 150 145 A%
a:‘;;s' o.50 | 0.35 | 0.33 | 0.28 | 1.21 | 0.70| 0.66| 0.56| 4.32 |[ 150 140 \%
a’;'gzs'i 0.47 | 030 | 0.28 | 0.30 | 1.00 | 0.64| 0.60 o.64i 330 | 140 | 135 | V
. o.51 0.52 | o©.49 1.70 H 0.70| ©0.68| 0.67| 4.36

Mean | 0.64 | 0.41 | 0.40 | 0.38 | 1.36 | 0.65| 0.62| 0.59| 3.67 | 145 140

030 | 028 | o028 | rt.00 J 0.61| o50| o.s0| 2.9t

12-—48705 Bull.of Geol. Vol. XXXIIT
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Description. This type coincides with type «. The main difference is
that type « is less gibbous.
Occurrence. Lower Ordovician = that of type o.

Discussion. The difference in gibbosity between the two types may be
due to sexual dimorphism. The present case is identical with that of C.
ventroincisurata, and for the same reasons as given in the discussion of this
species (p. 174) type B may be female and type « male. However, this
does not agree with the fact that type f is less frequent than type «; in
recent ostracods the females are generally more abundant than the males.

Conchoides minuta n. sp. ab. posteroreticulata.

PL 111, Fig. 7.

Derivation of name. posteroreticulata alludes to the extremely fine
reticulum in the posterior end of the carapace.

Type. A characteristic type is shown in Pl III, Fig. 7 (P. I. U. No.
ar. 0s. 207).

Locality of type. Silverberg, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: presumably lower part of stratum G
the exact distance from the boundary R //G could not be ascertained, since
this boundary was not observable at Silverberg.

Material. One carapace and one valve from 2 localities.

Dimensions.
| o 1l _H . (““ DM| FM . R
T [l a el ol e-
No. \ L } H G bM ‘ M ! 15 (17 L | DM AN Apost mark

a;‘o(;' 0.76 | 0.49 | 037 | 0.22 1.56\ 0.64| 049| 055| 3.72 | 150 740 C
a;.o(és. 0.61 | 039 | 0.37 | 0.37 | 1.23 ” 0.64| 0.61| 0.61| 3.32 | 145 145 \%

Mean’ 0.69‘ 0.44 | 0.37 o.4o‘ 1.40 \) 0,64‘ 055} 0.58 3.52‘ 150 ' 145 ‘

Description. This type is merely an aberration of C. mzinuta n. sp. The
difference from the main type is insignificant: the present type has a very
fine and indistinct reticulum in the posterior end which is not found in the
main type.

It may not be ranked as subspecies but considered an aberration of
less value, since there are indications of slight reticulation in the posterior
end of some very few examples among the main type (observed in specimen
No. ar. 0s. 195).



LOWER ORDOVICIAN OSTRACODS OF THE SILJAN DISTRICT 179

One of the types measured may be male (No. ar. os. 207) and the other
female, according to the discussion on the sexual dimorphism in the main
type (p. 177).

Affinities. The type is slightly reminiscent of Aparchites reticuliferus n. sp.
as regards the reticulation. They are different in that the reticulation of the
present type is restricted to the posterior end of the carapace, whereas in
Aparchates reticuliferus the surface is reticulate both ventrally and anteriorly;
moreover, the reticulation is more distinct in the latter species. Furthermore,
the shape of the carapace is different: Aparchites reticuliferus is rather
flattened dorsally but the present type is more arched, especially postero-
dorsally (moreover, the Aparchites species is not grooved).

Occurrence. Lower Ordovician: lower part of stratum G (about 1.4 m
above R //G at Leskusinget; at Silverberg in sample No. 1 [cf. Pl. XXV]).

Internal moulds.

In a few localities internal moulds were observed which most certainly
belong to Conchoides but which could not be proved to be referable to
any known species. They are possibly referable to the non-leperditoid group
as appears from the discussion below.

Internal moulds of the present type are often difficult to determine,
even as regards genus. One may first think of Conchoides, Primitia, or
Euprimitia. In this case, Conchoides is very abundant in the horizon con-
sidered, but ZEuprimitia was observed only in higher strata, and Prinutia
not at all in the stratal sequences. In one specimen a very distinct line was
observed just at the place corresponding to the groove which in Conc/wides
conforms to the free margin. Such a line is sometimes discernible under
Conchoides valves when thy are treated with alcohol or liquids of high
refractive index. The present internal moulds, therefore, certainly belong
to Conchoides.

The surface of many of the moulds is very reminiscent of that of a
carapace, which may be misleading. This similarity is due to impregnation
of the internal moulds by colloidal iron compounds. The colour is blackish,
brownish, or greenish.

Some data for these internal moulds are given in the following.

Conchoides sp. B.
PL I, Fig. i1.

Type. An internal mould is shown in Pl. II, Fig. 11 (P. L U. No. ar. 0s. 215).

Locality of type. Rivanids, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.4 m above R//G).

Material. 25 internal moulds from 2 localities.



180 IVAR HESSLAND

Dimensions.
= — | - —
[ H | G M| FM Re-
No. I H G DM FM H -f I T I)—N[' A ant | A pOSt mark
| ar. os. 6 6 6 6 6
o 0.7 0.4 0.39 | 0.45 | 1.63 0.61| 0.51| 0.59| 3.62 | 145 140 M
a;'I%S' 0.70 | 042 | 0.37 | 0.35 | 1.56 o0.60| 0.53| 0.50| 4.45 | 155 145 M
a;.lc;s. 0.63 | 0.39 | 028 | 0.30 | 1.49 | 0.62| 0.44| 0.48| 4.95 | 150 145 M
ar. os. |
214 0.56 | 0.35 | 0.29 | 0.31 | 1.28 || 0.62| 0.52| 0.55| 4.13 | 145 145 M
a;.ot;s. 0.56 | 0.33 | 0.33 | 0.36 | 1.23 | 0.59| 0.59| 0.64| 3.43 | 145 145 M
a;'lgs' 050 | 030 | 0.27 | 0.27 | 1.9  0.060| 0.42| 0.42| 5.65 | 155 | 150 M
| a;.r(;s. 0.45 | 0.28 | 0.22 | 0.28 | 1.07 0.62| 0.49| 0.62| 3.83 | 145 140 M
| 0.46 0.39 0.45 1.63 ” 0.62 0.59 | o0.64 5.65
| Mean| 0.59 | 0.36 | 0.30 | 0.32 | 1.35 ! 0.61| 0.50| 0.54| 4.29 | I50 145
: 0.28 0.21 0.21 1.07 | o.59 0.42 0.42 3.43

Description. Internal moulds of small size. Dorsal margin slightly con-
vex; anterior margin more rounded than the posterior; ventral margin
moderately convex.

Sulcate depression situated in the dorsocentral area just in front of the
midlength; it is short, shallow and very broad (the central muscle spot vis-
ible in its ventral part).

Presulcate node small, tuberculoid, and slightly elongated dorsoventrally.

Postsulcate region more arched than the presulcate, especially in the
dorsal area; there is also a swelling just ventral to the sulcus; surface in
the postsulcate region sloping more steeply than in the presulcate.

Surface smooth or very minutely and sparsely tuberculate.

Occurrence. Lower Ordovician: lower part of stratum G (about 1.4—1.7 m
above R //G at Rivanis; at Silverberg it occurs in sample 1 [cf. PL. XXV].

Conchoides sp. C.
PL III, Fig.o.

Type. An internal mould is shown in PL III, Fig. 9 (P. L U. No. ar. 0s. 220).

Locality of type. Silverberg, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: stratum G.

Material. 46 internal moulds from 2 localities.

Description. This type is very similar to Conchoides sp. B. The main
difference is that sp. B usually has scattered tubercles and is less swollen
ventral to the sulcus.
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Dimensions.
T o] clom[FM |, |, |Re
No. ! L H . G DM | FM | T T I T oM A ant | A post tnark
a;.zt())s. 068 | 0.44 | 035 | o042 | r.49 | 0.065 o.jzi 0.62| 3.55 | 150 145 M
a;.zors. 0.66 | 0.44 | 0.37 | 0.46 | 1.37 } 0.67| 0.56| 0.69| 2.98 | 145 145 M
32'1075' 0.56 | 0.30 | 0.23 | 0.42 1.07 ‘ 0.54 | 0.41 | 0.75| 2.55 140 155 M
ar. os. [
223 0.51 | 0.31 | 0.23 | 0.34 | l.09 | 0.61 | 0.45| 0.67 | 3.21 | 155 140 M
a;';;s' 0.50 | 033 | 027 | 028 | 1.21 | 066| 0.54| 0.56| 432 | 150 | 145 | M
! |
Ao | 042 | 028 | 023 | 028 | 0.86| 0.67| 055[067| 307 | 140 | 140 | M
ar. os M

218 | ©:33 | 020 | o.14 | o221 | 072 0.61 | 0.42| 0.64| 3.43 | 145 150

0.44 0.37 0.46 1.49 H 0.67 0.56 0.75 4.32 |
Mean | 0.52 | 0.33 | 0.26 | 0.34 | .12 | 0.63| 0.49| 0.66| 3.30 | 145 145
0.20 0.74 0.21 0.72 0.54 0.41 0.56 2.55

Occurrence. Lower Ordovician: lower part of stratum G (about 1.1 m
above R //G at Rojerdsvigen; at Silverberg in sample 1 [cf. Pl. XXV]).

Discussion. As mentioned above (p. 179) it is difficult to identify more
closely the internal moulds now described. Owing to their small size and
the fact that their posterior end is swollen they can be assumed to belong
to the non-leperditoid group, which is very abundant in this horizon (es-
pecially C. minuta n. sp.). The dorsal angles also indicate that they belong
to this group. The values of gibbosity are somewhat uncertain, the colloidal
substance having possibly shrunk to different extents at the solidification.

Whether the two types 4 and B are referable to different species, or
whether the slight dissimilarities are due to different states of preservation,
is difficult to decide.

Survey of the dimensions of Conchoides.

It appears that the leperditoid types are larger than the non-leperditoid.

The ratios % are almost equal in all species (on the average 0.64). In

C. circumstriata this ratio is remarkably low (0.58). The ratios 9: on the

L=
contrary, are more variable; some species are narrow in relation to their
lengths, in others one may discern two groups of different gibbosity which
may be sexual dimorphisms. In the leperditoid group the greatest gibbosity
occurs at the midlength or in front of the midlength but in the non-leper-
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Leperditord group:

Num-\ 1y | ¢ |DM|FM
ber

DM | FM
L DM

e
o O

A ant | A post

C. socialis 3 3.90| 2.61| 1.43| 3.30| 8.39| 0.67| 0.42| 0.83 | 2.64 | 115 130

C. micro-
6

punctata a 0.62| 0.45| o.71 | 2.81 140 135

3.29| 2.05| 1.51| 2.36| 6.62|

C. micro-
punctata 8 7 288

C. circum-
5 6
striala

C.sp. D.
(sine 2 11.89 1.16 | 1.03| 1.35| 3.79| 0.62| 0.55| o.71 | 2.82 | 140 135

1.79 | I.21| 2.1I 5.8250,63 0.42| 073 | 277 | 130 | 135

2.12| 1.22| 0.98| 1.60 4.21|o.58 0.47| 0.76 | 2.63 | 140 130

nomine) |
C.rugom| 3 1.78 | 1.14| 1.00| 1.19 3,7oio.64 0.56| 0.67 | 3.11 | 135 140

|
C.megano- 6 1 6

tifera o 1.01| 079 | 1.15| 3.29| 0.61| 0.49| 0.72 | 2.86 | 135 135

I
|
juv. 7 0.79 | 0.52| 0.44 | 0.61 1.62io.66 0.56| 0.78 | 2.66 | 130 130

C};%féazo' 10 | 1.32| 0.86| 0.71| 0.99 | 2.68| 0.66| 0.54| 0.75 | 2.72 | 135 130
1

juv. 4 | 0.87|0.55] 0.52| 070 1.70| 0.64| 0.59| 0.80 | 2.45 | 135 130

Hg‘}jf;i?;ol'a I 1.34| 0.91 | 0.63| 1.02 | 2.72 | 0.68 0.47| 076 | 2.67 | 135 | (125)

C. levis a| 7 1.08| 0.69| 0.59| 0.81| 2.21|| 0.64| 0.53| 0.74 | 2.70 | 140 130

C. levis g 5 1.10| 0.68| 0.53| 0.82| 2.26| 0.62| 0.49| 0.72 | 2.87 | 140 135

C. ventro-|

/)um‘tala| 1.28 | 0.82| 0.75| 0.97| 2.51| 0.64| 0.59| 0.76 | 2.59 | 145 | (115)

Mean | 0.64| 051 | 075 | 230 | 135 | 130

ditoid group it occurs posterior to the midlength. The dorsal margin is
proportionally considerably longer in the leperditoid group than in the non-
DM
1 ditoid (-
eperditoi ( L
it was observed that young larvae have proportionally longer dorsal margin
than later larval stages and adult specimens. The free margin is proportionally

on the average 0.75 and 0.57 resp.). In the former group,

shorter in the leperditoid group (FM on the average 2.30 and 3.85 resp.).

DM
In the leperditoid group it was observed that young larvae have proportionally
shorter free margin than later larval stages and adults. The anterodorsal
angles are on the average more obtuse in the leperditoid group; in both
groups the anterodorsal angle is more obtuse than the posterodorsal one,
i. e. the anterior margin is generally more convex than the posterior.
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Nown-leperditoid group :

Num- H G DM _FM _, i
ber L H G |[DM|FM ‘ L L L DM A ant | A post
C. ventro-
,.mﬂz:ffa;; = 6 0.90| 0.57 | 0.40| 0.50| 1.97 | 0.64| 0.45| 0.56| 3.99| 150 140
C.ventro-
[.mz.;:fa;;ﬂ 4 | 081|0.53] 051 044| 1.86| 0.65| 0.63| 0.54| 4.32| 145 | 145
C. minuta a| 20 0.71| 0.46| 0.35| 0.41| 1.51| 0.64| 0.48 | 0.57| 3.71| 150 145
\C. minuta 3| 10 0.64 | 0.41| 0.40| 0.38| 1.36| 0.65 | 0.62 | 0.59| 3.67 | 145 140
C. minuita
ab. postero- 2 | 0.69| 0.44| 0.37| 040 1.40| 0.64| 0.55| 0.58| 3.52| 1I50 145
reticulata
Mean ' 0.64‘ 0.55’ 0.57[ 3.85| 150 145

Genus Aparchites JoNes 1889.

Genotype. Aparchites whiteavesi JONES 1889.
Occurrence. Ordovician—Devonian.
Diagnosis. The original diagnosis by JONES (1889, p. 384) was revised
by ULRICH and BASSLER (1923, p. 296). BOUCEK, in 1936 (p. 37), proposed
that one group should be detached, i. e. those species which have rounded
dorsal angles. He called this group Neoaparchites n. subg.
The diagnoses presented by these authors may be revised as regards
the statement of the surface. The addition may be made that the surface
is smooth or reticulate.
Remarks. BASSLER and KELLETT (1934) enumerate 43 Aparchites species,
all of which, however, may not be taxonomically quite definite. Later, a
few new species have been added, for instance by BOUCEK 1936 (3 species)
and by KAy 1940 (1 species). The species listed by the authors now men-
tioned occur in the following manner:

Europe N. America
Devonian 2 } 4 6
Gotlandian 12 6 18
Ordovician 5 ‘ 12 17
19 22 41

Besides these tabled species, there are 5 (4 American and 1 European)
which are Ordovician or Gotlandian, and 1 American which is Gotlandian or

Devonian.
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Among the European Ordovician species 2 were observed in bed-rocks
(Bala beds, England; Middle Ordovician) and 3 in North German drifts. The
stratigraphic position of the latter ones is very uncertain. One of these
species is reported from Sweden, i. e. Aparchites canaliculatus (KRAUSE) from
the Island of Oland (ANDERSSON 1893).

In the present material there are 3 more new species. In two of them
the dorsal corners are distinct, but in the third (A. czrcumexaratus) they
are somewhat rounded.

Aparchites depressulus n. sp.
PL 111, Figs. 15 and 16.

This species includes two types which are dissimilar mainly as regards
the gibbosity; the dissimilarity appears from measurements. The types are
possibly sexual dimorphisms; the sexes of the types are difficult to identify
(cf. discussion below).

The two types, called « and g, are described separately.

Derivation of name. depressulus alludes to the rather depressed valves.

Holotype. The type figured in Pl III, Fig. 15 is designated holotype
(P. I. U. No. ar. os. 231).

Locality of holotype. Silverberg II, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: stratum G (about 1 m below
GIR I1)

Diagnosis. Aparchites of small size; possibly sexually dimorphic; valves
lengthened and slightly flattened in the central and dorsal regions; most
anterior end slightly arched, surface smooth.

Affinities. The species is somewhat reminiscent of Aparchites civcumexa-
ratus n.sp. which occurs in a higher horizon (lower part of R7/). They
are different in that A. czrcumexaratus is channelled along the free margin.
Moreover, the dorsal margin is proportionally longer in A. depressulus.

Type .
PL 1II, Fig. 15.

Type. This type includes the holotype (P. 1. U. No. ar. os. 231).

Locality and stratum of type. Cf. above.

Material. 5 carapaces and valves from 2 localities.

Description. Carapace small; valves of practically equal size; overlap
along free margin not observed; median part of dorsal region very slightly
protruding over hinge line.

Hinge line straight and rather long; anterior margin slightly more curved
than the posterior; ventral margin moderately convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Posterior part of carapace slightly higher than the anterior.
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Dimensions.
o ]| c|[pM|[FM | Re.
No. |5 H G DM FM: ' ‘ L T‘DM /\ant/\postmark
[ |
ar. os. :. |
231 0.57 | 035 | 026 | 048 | 1.09 | 0.62| 0.46| 0.84| 2.28 | 130 | 125 G
| .
32'3035' 0.47 | 0.29 | 0.23 | 0.40 | 0.91 | 0.62| 0.49| 0.85| 2.27 | 135 135 A%
32'2065' 0.43 | 0.28 | 0.19 | 0.30 | 0.88 | 0.65| 0.44| 0.70| 2.93 | 135 130 A%
0.35 0.26 0.48 1.09 | 0.65| 0.49 0.85 2.93
Mean| 0.49 | 0.31 | 0.23 | 0.39 | 0.96 | 0.63]| 0.46| 0.80| 2.49 | 135 | 130
0.28 0.19 0.30 0.88 | 0.621 0.44 o.70 2.27

Carapace rather flattened in the central and dorsal regions; the zone
around the free margin steeply sloping; this steeply sloping zone is highest
along anterior margin; surface sloping gently to dorsal margin.

Surface smooth.

In internal moulds a slight central muscle scar (just in front of the
midlength and dorsal to the midheight) and a minute presulcate node are
discernible; presulcate part slightly swollen, postsulcate flattened.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.8 m
above R /|G at Stenberg; at Silverberg II about 1.0 m below G/R /J).

Type /3
Pl. III, Fig. 16.

Type. A characteristic type is shown in Pl III, Fig. 16 (P. 1. U. No.
ar. os. 228).

Locality of type. Stenberg, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
0.8 m above R //G).

Material. 8 valves from 2 localities.

Description. This type is very similar to type «; it is different mainly
in being somewhat more gibbous. The other differences are insignificant:
on the average, the dorsal margin seems to be proportionally somewhat
shorter in type B and the free margin somewhat longer; furthermore, the
anterodorsal angle may be somewhat more acute in type f and its postero-
dorsal angle somewhat more obtuse.

Notes on the larvae. In very young larvae, it was observed that the
anterior end of the carapace is slightly swollen; the dorsal part of the swol-
len area is limited posteriorly by a very shallow depression. From the table
it appears that in young larvae the anterodorsal angle is less obtuse than
the posterodorsal; in later stages they are about equal.
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Dimensions.

No.| L | H ; G |DM | FM I: f % %1\1& A ant| A post| K&
82'3(;5' 059 | 037 | 035 ] 039 | 1.19 | 0.63] 0.59| 0.66| 3.05 | 135 | 135 | V
a;.zoss. 054 | 035 037 | 042 | 1.05| 065| 0.69| 0.78| 2.50 | 135 | 135 | V
n;.z%s. 057 | 033 | 030 | 047 | 1.02| 0.65| 0.59| 0.80| 2.49 | 130 730 \%
a;‘;;s‘ 0.47 | 030 | 0.28 | 0.40 | 093 | 0.64| 0.60| 0.85| 2.33 | 125 | 135 | V
a;.;())s. 0.43 | 026 | 0.26 | 0.33 | 0.86 : 0.60| 0.60| 0.77 | 2.60 | 125 140 A%
a;';;s' 0.37 | 0.23 | 0.23 | 0.27 | 0.79 | 0.62]| 0.62 o.73I 2.93 | 130 140 v
a;.zc;s. 026 | 0.18 | 0.17 | 0.16 | 0.57 | 0.69| 0.65| 0.62| 356 | 130 | 140 | V

0.37 0.37 0.4z |' 1.19 ‘ 0.69| o0.69| o0.85 3.56
Mean | 0.45 | 029 | 0.28 | 0.34 [ 0.92 || 0.64| 0.62| 0.74| 2.78 | 130 135
0.18 0.17 0.16 I 0.57 ‘ 0.60| os59| o062| =2.33

Occurrence. Lower Ordovician: lower part of stratum G (about 0.7—
1.0 m above R //G) at Stenberg and Granmor, in Dalecarlia, Sweden.

Discussion. The two types, distinguishable mainly in having different
gibbosities, are possibly sexual dimorphisms, but it is scarcely possible to
identify their sexes. The different gibbosity appears in the centroventral
area, but the reason for the difference is unknown. Slight differences in the
arching of the anterior part of the carapace were observed; as suggested
(p. 138) the specimens which are more arched anteriorly may be males.
However, distinct differences in this respect between the two groups could
not be established.

Aparchites circumexaratus n. sp.
PL 111, Fig. 14.

Derivation of name. crcumexaratus alludes to the groove along the
edge of the free margin.

Holotype. The type shown in Pl III, Fig. 14 is holotype (P.I. U. No.
ar. 0s. 234).

Locality of holotype. Rojerdsvigen, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of £ 7/ (about 0.1 m
above GIRI]).

Material. 4 carapaces and valves from 4 localities.

Diagnosis. Aparchites of small size; valves slightly unequal, generally
rather indistinctly channelled along the free margin; surface smooth or
slightly rugose.
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Dimensions.
' ) lTulc|om FM|_ Re.
No. 15 H | G DM | FM ‘ T T ! L DM Dorsal angles Atk
a;‘3075' 101 | 063 | 0.56 | 0.81 | 2.03 -‘. 0.62| 0.55| 0.80| 2.51 | 135 | 125 | V
ar. os. | |
236 059 | 038 | 0.28 | 0.47 | 1.18 | 0.64 0.48 o.80| 2.51 130 125 \%
a;.;;s. 044 | 030 | 022 | 0.29 | 0.93 ‘ 0.68 | 0.50 0.66J 3271 | 140 735 &
32'3055' 0.40 | 0.26 | 0.26 | 0.31 | 0.78 | 0.65| 0.65| 0.78 | 251 | 125 120 \%
0.63 0.56 | o.81 2.03 ’ 0.68 0.65 0.80 [ 3:2T
Mean | 0.61 | 0.39 | 0.33 l 0.47 | 1.23 , 0.65| 0.54| 0.76 | 2.68 | 130 125
0.26 0.22 0.29 0.78 “ 0.62 | 0.48 0.66 ] 2.5T

Affinities. The species is somewhat reminiscent of Aparchites depressulus
n. sp. but differs in the valves of the present species being channelled along
the free margin. Aparchites canaliculatus (KRAUSE), on the contrary, is more
distinctly channelled than the present species.

Description. Carapace small; valves very slightly unequal; whether the
left or the right valve is the larger could not be ascertained owing to the fact that
positive characters for orientation of the carapace were not visible exteriorly.

Dorsal margin straight and generally rather long; anterior and posterior
margins broadly and about equally rounded, ventral one moderately convex.

Dorsal angles slightly different (5—10°; angles 120—140°).

Carapace of about the same height anteriorly and posteriorly.

Carapace somewhat flattened in the central region; free marginal zone
steeply sloping, dorsal region gently sloping; the marginal zone channelled,
generally rather indistinctly.

Surface smooth; no traces of muscle marks visible.

In internal moulds a round central muscle spot is discernible at the
midlength and somewhat dorsal to the midheight.

Occurrence. Lower Ordovician: upper part of stratum G and lower part of
stratum R /7 (from about 0.1 m below G/R /7 to about 0.3 m above this bound-
ary) at Rojerdsvigen, Leskusinget, Born-Dadran, and Rivanis in Dalecarlia,
Sweden.

Aparchites reticuliferus n. sp.
PL III, Fig. 13.

Derivation of name. reticuliferus alludes to the reticulate surface.

Holotype. The type shown in PL III, Fig. 13 is holotype (P. I. U. No.
ar. os. 238).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.



188 IVAR HESSLAND

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.2 m above R//G).
Material. 3 valves from 1 locality.

Dimensions.

— : —_—_—-s -
[ H G DM | FM

. | G i = | = 2
No 0% H G |[DM|FM I L L DM

Dorsal angles | Remark

|
|
ar. os.
0.50| 037 | 0.26| 0.40| 0.98 0.62|0.52 080 | 2.45 | 735 730 \%

238 _
a;';;s' 0.33| 0.19 | 0.15| 0.29| 0.57 o.58io,46 088 | 1.73 | 130 120 \%

Mean 0.42’ 0.25’ 0.21 0.35| 0.78 H 0.60} 049! 0.84 | 209 | 135 | 125

Diagnosis. Aparchites of small size; valves reticulate anteriorly and
posteriorly, sometimes also slightly reticulate ventrally; other parts smooth.

Affinities. The characteristic reticulation excludes confusion with other
Aparchites species known.

Description. Carapace small and bean-like; whether the species is equi-
valved or not was not observed; also, owing to the fact that external char-
acters indicating the orientation of the carapace were not apparent in this spe-
cies, it was not definitely decided which end is anterior and which is posterior.

Dorsal margin straight and rather long; anterior and posterior margins
broadly rounded, the one that corresponds to the larger dorsal angle some-
what more convex than the other; ventral margin rather much convex.

Dorsal angles slightly different: one of them 5—10° more obtuse than
the other (angles 120—135°).

Carapace slightly higher at the end that corresponds to the smaller dorsal
angle.

Carapace moderately arched; surface sloping rather gently to the dorsal
margin; along a rather narrow free marginal zone it slopes steeply, especially
at the end that corresponds to the smaller dorsal angle; along this part of
the free margin, a very fine scratch was observed.

Surface distinctly reticulate in the anterior and posterior parts; “‘meshes”
elongated conforming to the margins; an indistinct reticulum observed in young
specimens in the ventral part of the valve, joining the anterior and posterior
fields; central and dorsal areas, and a narrow limbate zone, are smooth.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.2 m
above R //G) at Stenberg, in Dalecarlia, Sweden.

Survey of the dimensions of Aparchites.
The following mean data are based on few specimens and therefore not
very representative.
The data indicate, however, that the 3 species described are of small
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Num- l H | G |DM|FM
Ber L H i G |[DM|FM T | T L DM A ant | A post

m

A. depres. | ] I
Sul;fr;s 3 0.49 | 0.31 | o.23|I 0.39 0.96I 0.63| 0.46 | 0.80| 2.49| 135 130
Aégu?;f’?' i 0.45| 0.29 | 0.28 | 0.34 | 0.92| 0.64| 0.62| 0.74| 2.78| 130 135
‘i:l_le:;;z?' 4 0.61| 0.39| 0.33| 0.47| 1.23 0.65| 0.54 | 0.76| 2.68| — L
Al'z.’;ertzl;iu' 2 0.42| 0.25| 0.21 | 0.35| 0.78  0.60| 0.49| 0.84| 2.09| — —

Mean

0.63 0.53‘ 0.79 | 2.51 { ‘

size. The data on the dimensional proportions are very reminiscent of those
for the leperditoid group of Conc/oides (p. 182). From this group the present
Aparchites species are dimensionally different mainly in their having a
proportionally longer dorsal margin and a shorter free margin.

Genus Macronotella ULrRICH 1894.

Genotype. Macronotella scofieldi ULRICH 1894.

Occurrence. Ordovician—Gotlandian (Devonian?).

Diagnosis. The original diagnosis was completed by BONNEMA (1909,
P- 55)-

Discussion and remarks. Originally, the genus was suggested by ULRICH
to belong to the family Kirkbyidae, but KAY referred it to the family Apar-
chitidae (1940, p. 244). This arrangement was supported by SCHMIDT (1941,
p. 18), who drew the attention to the similarity to Aparchites, especially
as regards the development of the free marginal zone. I agree with their
opinion as regards the taxonomic position of Macronotella.

BASSLER and KELLETT (1934) enumerate 10 Macronotella species. BOUCEK
(1936), OrIk (1937), TEICHERT (1937), KAY (1940), and SCHMIDT (1941)
have referred 7 further species to this genus. These 17 species are distri-
buted in the following way:

‘ . Arctic

‘ Europe ‘ N. America Canada
Devonian? ‘ I I
Gotlandian | 2 ‘ 2
Ordovician ‘ 7 ’ 6 I 14

‘ 9 ‘ 7 I 17




1go IVAR HESSLAND

The American and Arctic Canadian Ordovician species belong to its
middle part.
This is also the case as regards the 3 European ones which were found in
bedrocks; 4 European Ordovician species are known only from North German
drifts. From Sweden 2 Macronotella species have earlier been reported by
THORSLUND (1940, p. 181).

3 Lower Ordovician species are described in this paper.

Macronotella fabuliformis n. sp.
PL. IV, Figs. 3 and 4.

Derivation of name. fabuliformis alludes to the bean-like appearance
of the carapace.

Holotype. The type shown in Pl IV, Fig. 3 is holotype (P.I. U. No.
ar. os. 246).

Locality of holotype. Gullerdsen, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G (about
0.3 m below GIR 7).

Material. 20 carapaces and valves from 6 localities.

Dimensions.
| H G |D M. ¥ M ) Re

No. | L H G DM | FM ‘ L L I T | DM A ant | A post =l
ar. os. ‘ | : -

246 085 | 058 | oyr | 054 | 1.79 0.68| 048| 0.64| 337 | 135 740 &
a;.4(;s. 0.76 | o.51 | 0.40 | 0.51I 1.63  0.68| 0.53 o.67I 3.20 | 130 140 M
ar. os.

240 0.73 | o.50 | 0.35 | 0.50 | 1.55 @ 0.69| 0.48 0.69I 3.10 | 13§ 135 M
a;'4(:5' 0.73 | 0.53 | 0.42 | 0.44 | 1.67  0.73]| 0.58 0.60! 3.80 | 140 145 M
32'4‘;5' 072 | 0.50 | 0.35 | 0.45 | 1.58 || 0.70]| 0.49 o.63i 351 | 135 | 145 | M
a;;‘(;s' 072 | 0.49 | 0.42 | 0.48 | 1.45 | 0.68| 0.58| 0.75| 3.02 135 140 M

| !
a;.Aoss. 0.65 | 044 | 0.33 | 047 | 1.45 ‘ 0.68 | 0.51 : o.72; 3.08 | 130 135 C
|

0.58 0.42 0.54 1.79 H 0.73 0.58 0.75 3.80
Mean| o074 | 0.51 | 0.38 | 0.49 | 1.59 '0.69 0.52| 0.67

0.68 0.48 | 0.60

3.28 | 135 140

0.44 0.33 0.44 1.45 3.02

Diagnosis. Macronotella of small size, shape resembling a small bean;
hinge line rather short, concealed by the slightly protruding dorsal areas;
right valve overlaps the left; valves circum-marginally channelled; surface
pitted, except the central muscle spot and a limbate zone; pits are openings
of bulbously swollen perforations of the valves.
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Affinities. The species is very reminiscent of Macronotella kuckersiana
BONNEMA from Estonian Middle Ordovician strata. They are different in
that the pits of M. kuckersiana are arranged in rows conforming to the
margins, which is not the case in M. fabuliformsis.

Description. Carapace small and formed like a bean; the right valve
is larger and overlaps the left; the edge of the left valve fits into a
corresponding groove of the right valve.

Hinge line straight and rather short, concealed by the slightly protruding
dorsal areas; anterior and posterior margins broadly and regularly rounded;
ventral margin moderately convex.

Dorsal protrusions over hinge line (umbones) narrow and ridged, and
running parallel to the hinge line throughout its length; the umbo of the
right valve slightly higher and more acute than that of the left.

Posterodorsal angle generally somewhat more obtuse than the anterodorsal.

Valves moderately arched; surface gently and regularly sloping; in
adult specimens both valves are distinctly channelled along the free margin,
in younger stages the channels are indistinct or lacking.

Central muscle spot large, rounded, and situated just in front of the
midlength and just above the midheight; externally it is smooth but in
internal moulds minutely pitted.

Surface distinctly pitted, except the central muscle spot and a marginal
zone which is smooth; this zone is narrow anteriorly, posteriorly and
ventrally; dorsally it is relatively but variably broad (sometimes it is very
broad extending to the dorsal part of the central muscle spot).

Surface pits small but distinct; they are openings of perforations which
very likely contained sensory bristles; the perforations are bulbously swollen
in the middle part (Pl XII, Fig. 5); they open inwards through a short and
very narrow tube; owing to the bulbous swellings, the inner side of carapace
is elevated around the openings of the fine tubes causing corresponding
pits in the internal moulds; these pits are wider and situated more closely
together than those of the carapace.

Occurrence. Lower Ordovician: upper part of stratum G and lower
part of stratum R // (from about 0.3 m below G/R /7 to about 0.7 m above
this boundary) at Gullerdsen, Leskusinget, Rojerdsvigen, Born-Dadran,
Rivanis, and Silverberg II, in Dalecarlia, Sweden.

Macronotella planosalebrosa n. sp.
PL 1V, Fig. 1.
Derivation of name. plarwosalebrosa alludes to the fact that the carapace
is shallowly pitted.
Holotype. The type shown in Pl 1V, Fig. 1 is holotype (P. 1. U. No.
ar. os. 253).
Locality of holotype. Leskusinget, in Dalecarlia, Sweden.
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Stratum of holotype. Lower Ordovician: middle part of stratum G
(about 1.6 m below G/R7]).
Material. 2 specimens (one carapace) from 1 locality.

Dimensions.

\
No.‘ L | H G}DM A

T

. H| G
FM| T f\

| o

e |
M | /A ant| A post mark!

oy

254 [

|
ar: 0s. 0.91 | 0.63 | 0.50 o.59| 1.97 | 0.69| 0.55| 0.65| 3.34 | 135 140 A% ‘
J 0.84 | 057 | 0.48 0‘57‘ 171 | 0.68| 0.57| 0.68| 3.00 | 130 | 140 €

253 [
Mean{ 0.88 | o.6o‘ 0.49' 0.58 | 1.84 | 0.69 0.56‘ o.67‘ 3.17 | 135 ‘ 140 | l

Diagnosis. Macronotella of small size, bean-shaped; hinge line rather
short, concealed by slightly protruding, narrow, and elongated umbones;
left valve overlapped along the free margin; valves shallowly channelled
along the free margin; central muscle spot very indistinct, scarcely discernible;
surface pitted, especially in a broad free marginal zone, pits rather wide but
very shallow.

Affinities. The species is very reminiscent of M. fabuliformis n. sp. and
M. kuckersiana BONNEMA in general shape, all three being bean-like. They
are also practically equal as regards umbones and the appearance of the
free margin. The differences comprise the central muscle spot and the
surface pits. The present species and M. fabuliformis are different from
M. kuckersiana in that they have an indistinct muscle spot and that the pits
are not arranged in rows conforming to the margins. M. planosalebrosa
and M. fabuliformis are different in that the pits of the former species are
relatively wide and shallow and those of the latter being relatively deep
and narrow. Furthermore, in the former the pits are situated mainly in
a broad free marginal zone, in the latter they occupy the central region.

Description. Carapaces small and bean-like; right valve larger, overlap-
ping the left one along the free margin; edge of left valve minutely ridged,
ridge fits into a corresponding groove of the right valve.

Hinge line straight and rather short, concealed by the slightly protruding
dorsal areas, which thus form umbones; anterior and posterior margins
regularly and about equally rounded, ventral one moderately convex.

Umbones elongated and narrow, and parallel to the hinge line; that of
the right valve considerably larger.

Posterodorsal angle seems to be somewhat more obtuse than the antero-
dorsal one.

Valves moderately arched; surface gently and regularly sloping; a shallow
channel runs along the free margin.
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Central muscle spot situated in a smooth central field, very indistinct
and scarcely discernible.

Surface irregularly pitted, especially in a broad free marginal zone;
pits rather wide but very shallow (in one. specimen the pits are most
abundant in the ventral area, in another they are most numerous in the
posterior part of the valve).

Occurrence. Lower Ordovician: middle part of stratum G (about 0.8—
1.6 m below G/R/]) at Leskusinget, in Dalecarlia, Sweden.

Macronotella reticulata n. sp.
PL 1V, Figs. 2, 5, and 6.

Derivation of name. reszculata alludes to the fact that the carapace is
reticulate.

Holotype. The type shown in Pl IV, Fig. 5 is holotype (P.I. U. No.
ar. os. 248).

Locality of holotype. Silverberg II, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (just
above G/RII]).

Material. g valves from 3 localities.

Diagnosis. Macronotella of small size; distinctly channelled along the
free margin; shallow and short dorsocentral and central depression, the
ventral part of which is occupied by the large central muscle spot; just
in front of the depression a very low node; surface, except the channelled
zone and the central muscle spot, reticulate.

Affinities. The species is reminiscent of Ewuprimitia but may not belong
to this genus since it has no real sulcus but merely a very shallow depres-
sion. The large and, in weathered specimens, clearly distinguishable central
muscle spot indicates the species to belong to Macronotella (cf. P1. 1V, Fig. s).

The reticulate surface allows this species to be differentiated from other
known species of Macronotella.

Description. Carapace small; whether or not it is equivalved was not
determined, since only separate valves were observed.

Dorsal margin straight and moderately long; anterior and posterior
margins nearly equally rounded, ventral one slightly convex.

Anterodorsal angle mostly somewhat more obtuse than the posterodorsal.

Free margin surrounded by a very distinct channel; margins of the
channels extended into ridges, one running along the free margin; the
other starts exactly in the anterodorsal angles, and its distance from the
free margin grows continually larger in the ventral direction; it does not
protrude sufficiently, however, to conceal the free margin.

The carapace moderately arched, posterior part more than anterior;
surface regularly sloping.

13 —48705 Bull. of Geol. Vol. XXXIII
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Dimensions.
_ | H| G |DM|FM Re-
No 15 H | G DM | FM L L L DM A ant | A post ALk
ar. os. | 8 6 6 v
252 0.93 | 0.58 | o.51 | o.70 | 1.83 0.62| 0.55| 0.75| 2.6I 140 130
32'4%5' 087 | 057 | o044 | 055 | 1.69 : 0.63 | 0.5¢4| 0.68| 3.07 | 150 | 140 A%
a;‘;(’)s‘ 079 | 0.51 | 0.44 | 0.54 | 1.72 | 0.64| 0.56| 0.68| 3.44 | 135 135 A%
a;"‘(;s' 0.67 | 043 | 036 | 0.47 | 1.37 0.64] 0.54| 0.70| 2.91 | 135 | 130 | V
a;.;s. 0.63 | 0.40 | 037 | 0.47 | 1.28 0.63| 0.59| 0.75| 2.72 | 145 135 \%
0.58 0.51 0.70 1.83 \\ 0.64 | o0.59 0.75 3.44 F
Mean | 0.77 | 0.49 | 0.42 | 0.55 | 1.58 | 0.63| 0.55| 0.71| 2.95 | 140 5 135
0.40 0.36 0.47 1.28 0.62 0.54 o 68 2.61 J

In the dorsocentral and central areas and somewhat in front of the
midlength is a short and very shallow dorsoventral depression (corresponding
to S77); its ventral part occupied by the large but somewhat indistinct
central muscle spot; just in front of the depression (in the dorsocentral
area) a very low node is discernible; faint swellings occur just ventrally
and posteriorly of the depression.

Surface reticulate, with the exception of the central muscle spot and
the channelled area, which are smooth; in its marginal part the reticulum
is elongated conforming to the margin (in some specimens the surface in
this zone is covered with wrinkled lines).

Occurrence. Lower Ordovician: upper part of stratum G and lower
part of stratum & /7 (from about 0.1 m below G/R /7 to about 0.5 m above
this boundary) at Silverberg II, Born-D&dran, and Rivanis, in Dalecarlia,
Sweden.

Survey of the dimensions of Macronotella.

]
| Num-

| |H | G |[DM|FM)| ..
ber | 1| H | G [DM|FM T f}i_ DM'/\ant/\thsl
| |
’ | [ ‘ |
Mjg{fﬁfﬁh' 7 l 0.74| 0.51| 0.38 | 0.49| 1.59 ‘ 0.69| 0.52| 067 328 135 | 140
M. plano- . : .88 060! 08| 1.8 “ o6 6! o6 : :
salebrosa = i : : 0.49| 0.5 4“\ 09| 0.5 .07 3'171 35 40
M. reti- i
| Ccwsata | S | 0.77| 049 | 0.42| 05| 1.58' 0.63| 0.55| 071 205 140 | 135
Mean | 0.67‘ 0.54 o.6Si 3.13‘ 135 | 140
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From the survey it appears that the 3 Macronotella species described
in this paper are of small size. Furthermore, it appears that there are
only minor differences as regards the dimensional proportions. In this re-
spect, there are closer affinities between M. fabuliformis and M. planosale-
brosa than between any of these species and M. reticulate. This coincides
with the morphological characters.

Genus Ceratocypris POULSEN 1034.

Genotype. Ceratocypris symmetrica POULSEN 1934.

Occurrence. Ordovician—Gotlandian.

Diagnosis. POULSEN gave only a short description of the genotype
(1934, p. 38). BASSLER and KELLETT (1934) summed up the most important
characters on the basis of POULSEN’s now mentioned description.

As will be shown in the following discussion there is reason to give
the carapace a different orientation from that proposed by POULSEN. Since,
moreover, the present investigation yields some additional data of this
genus which was hitherto considered monotypic, the following generic
diagnosis may be proposed:

Ostracods of rather small size (< 1—about 1.5 mm); dorsal margin
straight, ventral region of carapace swollen and protruding over ventral
margin and extending backwards into a hollow spine; free marginal area
slightly channelled; surface smooth.

Discussion and remarks. POULSEN provisionally referred Ceratocypris to
Bairdiidae but he adds that “it is very questionable whether it really
belongs to that family” (1934, p. 38). In my opinion the genus most likely
belongs to the family Aparchitidae.

POULSEN orientates the carapace so that the spiniferous region is situated
dorsally. This orientation may not be correct. If the carapace is given
this orientation, the ventral margin should be straight and long and the
ventral corners should be distinctly angled. More likely, this margin is the
dorsal one (Pl.IV, Fig.7). The correctness of this orientation is supported
by the appearance of dorsal and ventral margins, as visible in transverse
sections (Pl. XII, Fig. 7): the dorsal margin is of about uniform thickness
but the ventral one is swollen and then acute, thus forming an edge
which probably fitted into a corresponding furrow in the opposite valve,
as is generally seen in transverse sections of ostracods.

As regards the anterior-posterior orientation, the spiniferous part of
the carapace is the posterior one. In this orientation the spine is directed
backwards as is the case in recent ostracods. Furthermore, the central muscle
spot is situated in the anterior part of the carapace which is also true for
recent species.

Ceratocypris is similar to Aparciites in several respects: in the appear-
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ance of outline, in the ventral region being swollen and protruding over
the ventral margin, in the marginal zone being partly channelled, and in
the surface being smooth. The spine, which by POULSEN is considered a
character of generic value, distinguishes Ceratocypris from Aparchites. From
the reasons now mentioned it may be appropriate to refer Ceratocypris to
the family Aparchitidae.

The genotype was the only Ceratocypris species hitherto known. This
was found in an Upper Llandovery deposit in North Greenland. Przmztielia
cornuta KUMMEROW, found in a North German Ordovician drift, is possibly
a Ceratocypris (cf. below).

Ceratocypris longispina n. sp.
PL IV, Figs. 7—12.

This species is separable into 2 groups as regards the gibbosity.
Whether the different gibbosity is accidental or whether it is due to
sexual dimorphism is very difficult to say (cf. discussion below).

The groups are described separately under the type denominations & and .

Derivation of name. Jongispina alludes to the rather long spine.

Holotype. The type shown in Pl IV, Fig. 7 is holotype (P.I. U. No.
ar. os. 256).

Locality of holotype. Leskusdnget, in Dalecarlia, Sweden.

Stratum of holotype. l.ower Ordovician: lower part of stratum G
(about 0.2 m above G/R/]).

Material. 34 valves of a and f§ types from 3 localities.

Diagnosis. Ceratocypris of moderate or fairly large size with a rather
long and acuminate spine directed somewhat posterodorsally; ventral region
swollen and protruding over the margin; free marginal zone minutely chan-
nelled; surface smooth.

Affinities. The present species is different from the genotype (the only
species hitherto referred to Ceratocypris) in that the spine is longer and
directed posterodorsally (that of the genotype directed posteroventrally) and
in that the anterior end is widely curved (that of the genotype is truncate).

The species described by KUMMEROW as Primitiella cornuta (1924, p. 420,
Pl 20, Fig. 13) is possibly a Ceratocypris. It is similar to C. longispina in
many respects, but the spine is different, according to both the description
and the figure, so the species may not be identical. Identity would really
be conceivable, since KUMMEROW’s type is said to occur together with
Pinnatulites procera (KUMMEROW); C. longispina and P. procera form in
the Siljan District very characteristic associates.

Occurrence. Lower Ordovician: upper part of stratum G and lower part
of stratum R // (from about 0.1 m below G/R // to about 0.8 m above this
boundary) at Leskusinget, Born-Dadran, and Rivanis, in Dalecarlia, Sweden.
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Type «.
PlL. IV, Figs. 8 and 10.

Type. One characteristic specimen is shown in Pl. IV, Fig. 10 (P. L. U.
No. ar. os. 258).

Locality of type. Leskusidnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum R 7/ (about
0.7 m above G/R I]).

Material. Cf. p. 196.

Dimensions.
— | S HH - — —
i £E i & | DM F N Re-

No. . b | H G DM | FM }‘ L |L L DM A ant | A post rark
ar. os.

258 7.45 | 092 | 102 | 1271 | 270 0.63| 0.70| 0.84| 233 | 125 710 \%
a;';‘);' 1.32 | 0.88 | 0.92 | 1.08 | 2.56 | 0.67| 0.70| 0.82| 2.37 | 125 100 v
a;'s(gs' 1.08 | 067 | 0.77 | 088 | 2.14 | 0.62| 0.71| 0.82| 2.46 | 125 105 \Y%
ar. os.

Y 084 | o50 | 057 | 075 | 1.63  0.60| 0.68| 0.89| 2.17 | 125 110 A%
ar. os.

263 0.63 | 0.37 | 042 | 0.55 | 1.14  0.59| 0.67| 0.87| 2.04 | 130 105 \%

0.92 I.‘02 I.21 2.70 0.67 0.71 0.89 2.46
Mean | 1.06 | 0.67 | 0.74 | 0.90 | 2.04 | 0.63| 0.69| 0.85| 2.27 | 125 105
0.37 0.42 0.55 1.14 0.59 0.67 0.82 2.04

Description. This type is identical with type 8, except in being somewhat
more gibbous. One large specimen of this type was observed to have a
proportionally small spine.

Occurrence. Cf. p. 196.

Type B.
PL. IV, Figs. 7 and 9.

Type. This type includes the holotype (P. I U. No. ar. os. 256).

Locality and stratum of type. Cf. p. 196.

Material. Cf. p. 196.

Description. Carapace moderately large; whether or not it is equivalved
was not observed, since only separate valves were found.

Dorsal margin straight and long; anterior margin broadly rounded,
posterior one somewhat truncate; ventral margin moderately convex, con-
cealed by the swollen ventral region.

Anterodorsal angle more obtuse than the posterodorsal.

Posterior part of carapace slightly higher than the anterior.

Valves differently arched in different parts: dorsally and especially
posteriorly flattened, anterior part somewhat more arched and slightly
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Dimensions.
— — —ee
' H G M| FM Re-
No. L H G DM | FM | T -L— L | DM A ant [ A post mark
ar. os.
560 1.35 | 079 | 079 | 1.08 | 2.44  0.59| 0.59| 0.80| 2.26 | 130 110 \%
a;.;;s. 1.08 | 065 | 0.67 | 092 | 2.04 o060 0.62| 0.85| 2.21 | 130 100 A%
ar. os.
P 0.98 | 0.6o | o.57 | 082 | 1.8 0.61| 0.58| 0.84| 2.41 | 125 100 A%
a;.s%s. 093 | 057 | o057 | oy7 | 170 ‘ 0.6r| 0.61| 083| 232 | 125 | 100 | V
|
[ |
a;.éc;s. 049 | 029 | 029 | 042 | 0.94 | o.59| 0.59| 0.86| 2.24 | 120 10§ A%
0.79 0.79 1.08 2.44 ‘ 0.61 0.62 0.86 2.41
Mean| 096 | 0.58 | 0.58 | 0.80 | 1.84 | 0.60| 0.60| 0.83| 2.30 | 130 10§
0.29 0.29 0.42 0.94 0.59 0.58 0.80 2.21

protruding over anterior margin, ventral region swollen and protruding
over ventral margin; the swollen region regularly convex, except in the
area between the spine and corresponding part of the ventral margin which
is slightly concave (much more concave in internal moulds [Pl IV, Fig. 11]).

Valves minutely channelled along the free margin.

Posterior part of the swollen ventral region extended into a rather
long and slender spine with acute end; it is hollow and directed somewhat
posterodorsally.

Surface smooth; in some specimens, especially in internal moulds, one
may observe near the midheight and just in front of the midlength the
very indistinct central muscle spot.

The valves are rather thick, except at the dorsal margin.

Occurrence. Cf. p. 196.

Discussion. It is difficult to decide the significance of the difference
in gibbosity which was observed in the measurements and upon which
the separation of the species in the groups « and f is based. The
possibility that the groups are sexual dimorphisms may not be excluded.
The more gibbous group (x) seems to be somewhat more arched not only
in the swollen midlength part of the ventral region but also in the anterior
part of the carapace. This indicates more powerful locomotive organs;
possibly this type is male (cf. p. 138).

Genus Pinnatulites n. gen.

Derivation of name. Punatulites alludes to the fact that the posterior
part of the swollen ventral region is slightly pinched so that it has a fin-
like appearance.

Genotype. Primitiella procera KUMMEROW 1924.
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Occurrence. Ordovician.

Diagnosis. Ostracods of moderate size (< 1-—about 2 mm); right valve
observed to overlap the left one; dorsal margin straight and rather long;
anterior margin more rounded than the posterior; ventral region (rounded
or angled) usually more or less protruding over ventral margin; surface
smooth, rugose, or punctate; muscular attachments generally not visible on
the carapace.

Affinities. This genus is certainly closely related to Ceratocypris POULSEN.
The genera are very similar in general shape (dorsal margin straight and
long; posterodorsal angle distinctly more obtuse than the anterodorsal; an-
terior part of carapace slightly arched, posterior part flattened; ventral re-
gion swollen and often more or less protruding over ventral margin). They
are particularly reminiscent of each other as regards the appearance of the
posterior part of the swollen ventral area: in Ceratocypris it is extended
into a spine, in Prunatulites it is projected into only a very small process
that is somewhat depressed laterally, which gives this part of the carapace
a slightly fin-like appearance.

Pinnatulites procera is the species which most resembles Ceratocypris
as regards the appearance of the posterior part of the ventral region.

Pinnatulites procera (KUMMEROW).
PL. 1V, Figs. 14 and 15.

1924. Primitiella procera KUMMEROW, P. 419.

Holotype. The type shown by KUMMEROW is the holotype (1924, Pl 20,
Fig. 12).

Locality of holotype. Drift boulder of red Ortkoceras Limestone from
East Prussia. Origin unknown.

Stratum of holotype. Unknown.

Material. The frequency of the species in the East Prussian drift is
not mentioned by KUMMEROW. In the present material 1 carapace, and
100 valves and internal moulds were observed in 6 localities.

Diagnosis. Piunatulites of moderate or rather large size; right valve
overlaps the left; anterior part of carapace distinctly broader than the pos-
terior; the slightly swollen ventral region most gibbous just behind the
midlength; its posterior part extended into a minute protrusion (in inter-
nal moulds often scarcely visible); surface distinctly pitted in one anterior
and one posterior field; the pits rounded and sometimes somewhat longi-
tudinally elongated (reminiscent of cuneiform characters); in internal moulds
the pits are very distinct and rounded; valves prismatic.

Affinities. This species is easily distinguishable and may not be con-
fused with any species on account of its general shape and its very charac-
teristic pitted fields.
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Dimensions.
No. | L H G | DM FM‘ % | % % E—I\;I A gat| A post nlif{k!
"1 1.93 | 1.00 | 0.80 | 1.40 | 3.60 |i 0.53 ] 0.42| 0.73| 2.57 | 140 | 135
6y | 189 | ror | 081 | 158 | 352 054|043|084] 223 | 130 | 110 | V|
e | 183 | 1os | 079 | 146 3.37 ; 0.58| 043 080} 231 | 130 | 115 | V
a;-sl())& 1.56 | 0.88 | 0.68 | 1.26 | 2.89 :0,56 0.44| 0.81| 2.29 | 130 | 1Ij \%
a;;;s_ 1.17 | 072 | o.51 | 0.90 | 2.32 | 0.62| 0.44| 0.77| 2.58 | 130 | 11§ v
ey | 115 | 065 | 054 | 088 | 217 | 057|047 077| 247 [ 135 | 115 | C
32'735' 096 | 0.49 | 0.42 | 0.73 | 1.75 0.51| 0.44| 0.76| 2.40 | 140 | 130 | M [
a;5(<)95' 0.95 | 0.50 | 0.41 | 0.73 | 1.72 | 0.53]| 0.43|0.77 | 2.36 | 130 | 120 | M
a;?%S' 0.94 | 0.54 | 042 | 073 | 1.73 ! 0.58] 045/ 0.78| 2.37 | 125 | 115 | M
32'7(;5' 089 | 0.47 | 0.35 | 073 | 1.47 | 0.53| 0.40{ 0.82| 2.01 | 130 | 120 | M |
Aes | 087 | os1| 044 | 071 | 165 i 0.59| 0.51| 0.82| 2.32 | 135 | 115 | M i
e | 084 | 047 | 042 | 069 | 156 l 0.56| 0.50| 0.82| 226 | 135 | 115 | V
oo | 083 | 048 | 037 | 069 | 1.3 i o-§71 o4} o8 || 222 | 135(|| 165 ], M
a;-7(c))s_ 0.80 | 0.42 | 0.35 | 0.65 | 1.35 h, 0.53| 0.44| 0.81| 2.07 | 140 | 120 | M
a;.;;s. 0.80 | 0.42 | 6.35 | 0.67 | 1.40 |o.53 0.44| 0.84| 2.10 | 135 | 115 | V'
a;-7025_ 0.67 | 035 | 032 | 0.55 | .16 |0.52| 048] 082 2.11 | 130 | 120 | M
a;.;:ls. 0.64 | 0.35 | 030 | 0.49 | 1.18 | 0.55| 0.47| 0.77| 2.40 | 125§ 1zo0 | M
1.01 0.81 1.58 3.60 | o0.59| o.51| 0.84 2.58
Mean | 1.10 | 0.61 | 0.48 | 0.87 | 2.02 | 0.55| 0.44| 0.79| 2.30 | 130 | 120
035 | o030 | o.49 | 116 | os1| o.4o| o.73| zer

* = Holotype as
mculd, cf. below.

drawn by KUMMEROW (1924, PL

20, Fig. 12); possibly an internal

The identity of the present specimens with Przmitiella procera KUMME-
ROW may scarcely be doubted. KUMMEROW'’s side view drawing of the species

is not quite in agreement, but the drawings from ventral and anterior views
agree well with the appearance of the present specimens. The lack of agreement

mentioned comprises mainly the factthat KUMMEROW’s specimenis not pinched

posteroventrally. This feature is less distinctly developed in internal moulds

than in carapaces. KUMMEROW's specimen seems to be an internal mould and
he may have overlooked the pinching. Furthermore, the posterodorsal angle
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of his specimen is different from that of the present ones, and the position of
the central muscle spot is also different, but owing to my experience of this
species I think these discrepancies are due to a slight error in the drawing
by KUMMEROW. A consequence of the fact that the posterodorsal angle of
KUMMEROW's specimen may be too large is that the dorsal margin has be-
come proportionally somewhat shorter than that of the present specimens
and the free margin proportionally somewhat longer; otherwise there is
good correspondence between KUMMEROW’s specimen and the present ones.

Description. Carapace of moderate or rather large size, somewhat elon-
gated; right valve overlaps the left one along ventral margin and along ven-
tral parts of anterior and posterior ones.

Dorsal margin straight and long; anterior margin regularly rounded,
posterior one straight or slightly concave in the dorsal part and broadly
convex in the ventral; ventral margin slightly convex.

Anterodorsal angle more obtuse than the posterodorsal.

Carapace about equally high in anterior and posterior parts; anterior
part distinctly broader than posterior.

Carapace forms an angle (Umbiegungskante) conforming to anterior and
ventral margins, separating anterior and ventral areas from the rest of the
carapace (this angle very distinct in internal moulds); angle acute ante-
riorly where a very slight protrusion is formed over ventral part of anterior
margin, but obtuse ventrally; angled area projected backwards in a very
short process (generally scarcely discernible in internal moulds).

Carapace between the angle and the dorsal margin rather flat; most
gibbous part just at the angle and near the midlength or slightly posterior
to the midlength; surface somewhat concave in front of it, and very slightly
concave or plane behind it (these parts distinctly concave in internal moulds);
surface gently sloping to dorsal and posterior margins.

Surface between the angle and the dorsal area pitted in two fields: one
anterior and one posterior, both situated mainly in the ventral half of the
carapace (a few scattered pits just ventral to the central muscle spot join
the two fields); in the anterior field are about 20—25 pits, in the posterior
about 25—30; those in the anterior field are slightly larger and more dis-
tinct than those in the posterior; in the carapace the pits are rounded
and partly somewhat elongated, thus resembling cuneiform characters, the
“arrows” pointing anteriorly and posteriorly resp.; in internal moulds the
pits are invariably rounded and deeper than those of the carapace; in
transverse sections of the carapace it is seen that the pits are funnel-shaped,
the broader part generally directed inwards: they possibly contained sen-
sory bristles; non-pitted parts of the surface smooth.

Muscular attachments generally not visible externally; in internal moulds,
an indistinct and rounded central muscle spot discernible just in front of
the midlength and dorsal to the midheight.
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Valves prismatic; they are often very thick ventrally.

Occurrence. East Prussian drifts of unknown origin (KUMMEROW 1924,
p. 419); Sweden: lower Ordovician: upper part of stratum G and lower
part of stratum X // (from about 0.8 m below G/R // to about 1.0 m above
this boundary) at Leskusidnget, Gullerisen, Born-Dadran, Rivanis, Silver-
berg II, and Rojerdsviagen, in Dalecarlia.

Pinnatulites microrugosa n. sp.
Pl. 1V, Fig. 13.

This type is represented by one specimen only. The type is very char-
acteristic, however, and hence I describe it as a new species.

Derivation of name. microrugosa alludes to the fact that the surface
is minutely rugose for the most part.

Holotype. The type shown in PL IV, Fig. 13 is holotype (P.I. U. No.
ar. os. 281).

Locality of holotype. Leskusidnget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G (about
1.om below the boundary G/R /).

Material. One valve, somewhat imperfectly preserved in the dorsal

corners.
Dimensions.
i | | N lal|c|pm ‘ F M | Re-
| [ 1 A¥] "V o == — |
No. | L ! H . G ,D M| FM L I L |DM A ant|A postimark
| 1
a;.8<:s. 114 | 068 | 065 | 1.00 | 2.04 | 0.60|0.57|0.88| 204 | 125 | 120 | V

Diagnosis. Piunatulites of moderate size; ventral region angled conform-
ing to the ventral margin, and protruding over the margin; its posterior
part slightly pinched; surface minutely rugose.

Affinities. The species may not be confused with other Pinnatulites
species. It is somewhat reminiscent of P. Zumzida n.sp. but is different in
several respects (cf. p. 203).

Description. Carapace moderately large; since only one valve was ob-
served, it is not known whether or not the carapace is equivalved.

Dorsal margin straight and presumably long; anterior margin seems to
be somewhat more rounded than the posterior; ventral margin moderately
convex.

Anterodorsal angle seems to be somewhat more obtuse than the pos-
terodorsal.

Carapace of about equal height in anterior and posterior parts; it is
distinctly broader in the anterior end than in the posterior.

Ventral margin concealed by an angled (carinoid) protrusion of the ven-
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tral region; it runs parallel to the greater part of the ventral margin; its
edge is slightly acute, in the posterior part somewhat pinched.

Area between the carinoid edge and the ventral margin broad and plane;
region between the edge and the dorsal margin flattened; surface sloping
very gently to dorsal margin and to the dorsal part of posterior margin;
to the ventral part of posterior margin sloping more steeply, to the an-
terior margin very steeply.

Surface of the region between the carinoid edge and the dorsal margin
smooth in the central part, otherwise minutely but distinctly rugose; area
between the edge and ventral margin smooth.

Occurrence. Lower Ordovician: upper part of stratum G (about 1.0 m
below G/R //) at Leskusinget, in Dalecarlia, Sweden.

Pinnatulites tumida n. sp.
PL. IV, Fig. 16.

Only one carapace of the present type was observed, but since it is
very characteristic it is described as a new species.

Derivation of name. fumida alludes to the slightly swollen carapace.

Holotype. The type shown in PL IV, Fig. 16 is holotype (P. L U. No.
ar. os. 282).

Locality of holotype. Gullerasen, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G (about
0.7 m below G/R 7]).

Material. One carapace, slightly damaged at the dorsal corners.

Dimensions.
1 .| B G |[pM[FM] Re-
’ No. IL H } G DM FM “ ]: ’ 'f‘ T m A ant|A pOSt mark
\
31'8(;5' 0.81 | 0.56 | 0.49 | 0.65 | 1.68 '0.69 0.61 |0.80| 2.59 | 130 115 ) C ‘
- | i o

Diagnosis. Finnatulites of rather small size; carapace slightly tumid and
proportionally short and high; ventral region swollen, that of the left valve
concealing the ventral margin; surface minutely rugose, rugae directed
longitudinally.

Affinities. The species is scarcely confusable with other Prunatulites
species. It is somewhat reminiscent of 7. microrugosa n. sp. but they are
distinguishable in that 2. fwmida is proportionally shorter, higher and
somewhat tumid; furthermore, the ventral region is different in that the swol-
len part of P. microrugosa is proportionally shorter and edged throughout
its length (in 2. twmida it is rounded).

Description. Carapace rather small; ventral overlap not definitely ascer-
tained.

Dorsal margin seems to be straight or slightly convex, and long; anterior
and posterior margins regularly rounded, ventra one moderately convex.
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Anterodorsal angle seems to be somewhat more obtuse than the pos-
terodorsal.

Carapace rather higher in the anterior part than in the posterior.

Carapace somewhat tumid; surface sloping rather gently to dorsal, an-
terior, and posterior margins; ventral region swollen; valves a little differ-
ent in some respects: left valve more swollen ventrally than the right, so
that the ventral margin is concealed, which is not the case as regards the
right valve; posterior part of the swollen ventral region slightly pinched
in left valve but distinctly in the right; posterior area more flattened in
the right valve than in the left.

Surface minutely rugose; rugae wrinkled and running mainly longi-
tudinally; ventral area smooth; muscular attachments not observed.

Occurrence. Lower Ordovician: upper part of stratum G (about 0.7 m
below G/R /7) at Gullerasen, in Dalecarlia, Sweden.

Survey of the dimensions of Pinnatulites.

Owing to the fact that 2 of the 3 Pimnatulites species are represented by
only one specimen each (also none of them quite perfectly preserved), the
following data may not be very representative. The table indicates, however,
that as a rule the dorsal margin is long, and that the anterodorsal angle is
somewhat more obtuse than the posterodorsal. It appears that 2. procera
is proportionally low and slightly gibbous, whereas 7. twmida is propor-
tionally high and rather gibbous; 2. microrugosa takes an intermediate
position in these respects.

— : ———— —
Num- ' E G
I H G |[DM|FM ‘ L L

ber —— | &nr A ant| A post

|
P. procera| 17 I.10| 0.61| 048 0.87| 2.02 | 0.55 o.44‘o.79 2.30 | 130 120

P. micro-

rugosa I 1.14| 0.68| 0.65| 1.00| 2.04 0.60

0.57fo.88 2.04 | 125 120

P. tumida| 1 0.8

—

0.56\0.49 0.65| 1.68 o.69;o.61!0.80 2.59 | 130 115

Mean %0.61‘ 0.54‘ 0.82‘ 2.31 130 | I20 |

Family Primititdae ULricH and BASSLER 1923.

Diagnosis. ULRICH and BASSLER 1923, p. 297.

Discussion. The taxonomy of this family has been extensively discussed.
Different opinions have appeared both as regards its range and the grouping
of its genera to subfamilies.

Originally, 23 genera were referred to Primitiidae; § of them were
grouped in a subfamily (Eurychilininae). The remaining 18 genera+ 2 others
were grouped in the subfamily Primitiinae by BASSLER and KELLETT 1934.
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BOUCEK, in 1936, detached 6 (possibly 8) genera from Primitiinae (the
subfamilies Bollinae and Aechmininae). In the same year, SWARTZ revised
Primitiidae. He proposed 3 new families to be erected (Drepanellidae, Acrono-
tellidae and Primitiopsidae) and classed Bursulella JONES as a provisional
member of the family Leperditellidae. *Eurychilina and its allies” were trans-
ferred to Beyrichiidae. The rest constitute the family Primitiidae emend.
(Pramitia, Primitiella, Haploprimitia, Laccoprimitia, Euprimitia, Halliella,
Hallatia, Pyxiprimitia, and Milleratia; provisionally Fownesites and Hippa are
referred to this family).

These taxonomical proposals were. partly accepted and modified by KAy
(1940) and SCHMIDT (1941).

According to KAy the family Primitiidae includes the following subfamilies:

Primitiinae ULRICH and BASSLER 1923: Prinutia, Laccoprimitia, Haplo-

primitia, Conchoprimitia.

Eurychilininae ULRICH and BASSLER 1923: FEwrychilina, Fuprimitia,

Halliella, Hallatia, Parabolbina, Winchellatia, Apatociiilina.

Dilobellinae KAY 1940

Bollinae BOUCEK 1936

Aechmininae BOUCEK 1936

The genera Primitiopsis and Primitiella, according to KAy, constitute the
family Primitiopsidae.

ScuMIDT transferred some of the genera originally referred to Primitiidae
ULRICH and BASSLER to the families Hollinidae SCHMIDT 1941 (SWARTZ
1936 emend.) and Drepanellidae SCHMIDT 1941 (SWARTZ 1936 emend.). He
also transferred 2 genera (Mooreina and Monoceratina) to the family Cytheridae
as partly proposed by earlier authors. According to SCHMIDT's opinion, the
family Primitiidae comprises 3 subfamilies:

Primitiinae BASSLER and KELLETT 1934: FPrimitia, Haploprimitia, Ecto-
primitia, Euprimitia, Prinutiella, and, among a few taxonomically uncertain
genera, Conchoprimitia.

Eurychilininae ULRICH and BASSLER 1923 (SCHMIDT, like SWARTZ 1936,
excludes Parabolbina and adds Mirochilina BOUCEK 1936 in accordance to
BOUCEK 1936).

Primitiopsinae (SVARTZ 1936).

According to my opinion, Primitiidae consists of only two subfamilies:
Primitiinae and Primitiopsinae. Eurychilininae and the new subfamily Eupri-
mitiinae, now proposed, are referred to Hollinidae.

Primitiinae.

ULRICH and BASSLER, in the description of the species belonging to this
subfamily, paid special attention to the development of the sulcus and the
marginal zone. BOUCEK attached particular importance to the appearance of
the dorsal margin and the dorsal corners. All those characters have to be
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considered, but I think that greater importance should be attached to the
appearance of the free marginal zone than ostracologists in later times seem
to have been inclined to give.

The Primitiinae genera are, in typical cases, different in several characters,
but in many individuals these differences are not very distinct and it is there-
fore sometimes difficult to perform correct generic determinations of small
collections. The depressed border along the free margin which is typical for
Prinutiella and Laccoprimitia is, for instance, mostly indistinct and often not
preserved at all. The appearance of the sulcus is rather variable in the same
species. In Primitiella brevisulcata n. sp. it is generally a short, moderately
broad, and rather shallow depression; sometimes it is very shallow and unde-
fined; sometimes one may discern specimens with a narrow and somewhat
slit-like sulcus. Concerning the appearance of the sulcus, these last-mentioned
specimens resemble Haploprimitia, but they are different from this genus in
having a depressed border along the free margin and in having distinct
dorsal angles.

Laccoprimitia, having like Primitiella a depressed border along the free
margin, is different from Primitie/la mainly in having a pit-like sulcus, but
sometimes the sulcus is slightly dorsoventrally elongated, which might cause
confusion with Primaztiella.

As mentioned above, KAy referred Conchoprimitia OPIK to Primitiinae;
SCHMIDT is somewhat uncertain in this respect. I am of the opinion that
Conchoprimitia OPIK is heterogeneous and that it should be divided (cf. p. 149).
The sulcate species are proposed to form a new genus, Conchoprimites, which
is classed in the subfamily Primitiinae. Conchoprimitia emend. and the new
genus Conchoides are referred to the family Aparchitidae.

The following Primitiinae genera are represented in the present material:

Primitiella ULRICH 1894

Ectoprimitia BOUCEK 1936

Haploprimitza ULRICH and BASSLER 1923
Laccoprimitia ULRICH and BASSLER 1923
Conchoprimites n. gen.

Primitiopsinae.

SWARTZ (1936) proposed that Primitiopsis should form the monotypic
family Primitiopsidae. KAY (1940) added the genus Primitiella.

Distinctive for this subfamily (resp. family) are “the well marked dimorphic
terminal flanges” (SWARTZ 1936, p. 555). The terminal space formed by these
flanges is situated anteriorly. Spaces of this kind certainly did not serve as
brood chambers. In fact, such structures have been observed in different species
of Mesozoic and recent genera, for instance Chlamydotheca rudolphi TRIEBEL
(TRIEBEL 1941, Pl. 13, Fig. 150) and Cypris pubera O. FR. MULLER (SARS
1925, Pl. LI). The wall between the anterior chamber and the main cavity
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of the carapace is the margin of the larval carapace; in adult specimens it
is also traceable along the ventral margin. According to FASSBINDER (1912),
its anterior part is displaced proximally during the ontogenesis; it serves as
the real anterior margin of the adult carapace.

As long as this anterior terminal chamber was suggested as a brood
chamber of special type, it might be considered a character of high taxonomic
value. But, since it has appeared that, in fact, it is not a brood chamber but
a structure which in recent and geologically later types is rather common,
there may not be reason to give it a greater importance than as a detail of
generic character. The genus is distinguished by this character and by the
fact that the valves are “borderless with sharply defined but small, deep,
subcentral pit, and reticular ornament” (diagnosis by ULRICH and BASSLER).
The genus is so different from other Primitiidae genera that it may be ap-
propriately classed in a special subfamily.

The affinity between Primitiopsis and Primztiella as suggested by KAy
(1040) is not proved. He stated that Primitiella is “probably dimorphic,
anterior lobe, depressed in the male form, rising anteriorly in the female to
form thickest part of valve” (1940, p. 262). In fact, KAY’s “‘anterior lobe” is
the posterior and thus not comparable with the chambered anterior part of
Prinutiopsis. Furthermore, he has not, as a matter of fact, observed any
terminal chambers in Primitiel/la. Obviously, KAY's proposal to class Primi-
ttel/la in Primitiopsinae is to be rejected.

Subfamily Primitiinae BassLEr and KELLETT 1934.

Diagnosis. SCHMIDT 1941, p. 25.
Discussion and remarks. Cf. above p. 205.

Genus Primitiella ULricH 1804.

Genotype. Primitiella constricla ULRICH 1804.

Occurrence. Ordovician—Devonian.

Diagnosis. The original diagnosis is only slightly emended by later
authors, for instance by BONNEMA (1909), who showed that the carapace is
not equivalved. Later authors (e. g. ULRICH and BASSLER 1923, BASSLER and
KELLETT 1934, and KAY 1940) say that it is equivalved.

Discussion and remarks. In the present material, the “broad and unde-
fined median depression’ is somewhat differently developed within the same
species: sometimes it is very short and shallow, sometimes it is rather long
and distinct; intermediate types are the most abundant. As a rule, the anterior
part of the sulcus is deeper, owing to the fact that its anterior margin is
steep but its posterior margin gently sloping. Generally a low but distinct
presulcate node is present (this is practically always visible in internal moulds).
In the ventral part of the depression, the central muscle spot is often dis-
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cernible. It may also be mentioned that the depressed zone along the free
margin is often imperfectly preserved. Generally it is very narrow, usually
giving the impression that the free marginal zone is shallowly channelled.
Furthermore, the anterodorsal angle seems invariably to be more obtuse than
the posterodorsal.

Primitiella resembles Lctopriniitia BOUCEK and Laccoprimitia ULRICH and
BASSLER in having a depressed free marginal zone, but in typical cases, their
sulci are clearly different: those of Ectoprimitia are slit-like as in Haploprimitia,
and those of Laccoprimitia are pit-like.

The genus seems to comprise somewhat more than 40 species. The fol-
lowing tabular survey gives an idea of their distribution (data from BASSLER
and KELLETT 1934 [revised|, BOUCEK 1936, SWARTZ 1936, OPIK 1937, KAy
1940, THORSLUND 1940, and SCHMIDT 1941).

Europe N. America | Australia
Devonian 5 : 4 | 9
Gotlandian 4 3 1 8
Ordovician 12 12 24
E3) 19 I | 41

One species, reported only as Lower Paleozoic, is known from Asia.
CHAPMAN (1920) thinks that he has recognized in Australia one European
species and one species which is reported both from Europe and America.

All the tabulated Ordovician species except two, which are only reported
as Ordovician (2. cornuta KUMMEROW and P. umbilicata KUMMEROW), are
Middle Ordovician. About half of them were found in England and Estonia,
and the rest in North German drifts, and in Bohemia and Sweden.

Lower Ordovician species do not seem to have been known, the Lower
Ordovician Primitiella glauconitica KUMMEROW having been referred to Cor-
croprimitia (OPIK 1935), i. e. Conchoides n. gen.

In this paper 5 Lower Ordovician Przmitiella species are described.

Primitiella brevisulcata n. sp.
P11V, Figs. 17—22 and PL. V, Figs. 1 and 2.

This species is rather variable in certain respects. The mutual differences
are not large, and usually there are intermediate types. All the specimens
occur in a rather restricted vertical zone on both sides of R //G.

The aberrations may be mainly due to individual variation. A few
differently developed characters may be sexually bound. Characteristic aberrant
types are described separately.
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Derivation of name. érevisulcata alludes to the generally shallow and
short sulcus.

Holotype. The type shown in Pl IV, Fig. 17 is holotype (P.I. U. No.
ar. os. 285).

Locality of holotype. Leskusinget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.8 m above R //G).

Diagnosis. Primitiella of about median size, subparallelepipedic in out-
line; depressed free marginal zone very narrow and partly concealed by
protruding parts of the free marginal area; sulcus short and shallow; pre-
sulcate node tuberculoid and small but generally rather distinct; surface smooth.

Affinities. Besides the present one, there are 2 other Lower Ordovician
species known which are smooth: 2. dibulbosa n. sp. and P. sp. A (sine nomine).
The former is distinguishable in having two distinctly swollen spots at the
posterior end of the carapace. The latter has a very shallow sulcate depression,
and the presulcate node is extremely low; furthermore, the valves are more
depressed than in P. brevisulcata, except in the ventral area. In 2. brevisulcata,
the sulcus is rather variably developed and among shallowly sulcate types
of this species there are specimens (ab. obscura) which are reminiscent of Primi-
tzella sp. A in this respect. Others also resemble this species in having a low
presulcate node. However, these characters are scarcely so slightly developed
as in Primitiella sp. A, nor are the valves so flat.

The main type.
PL. IV, Figs. 17 and 18.

Type. This type includes the holotype (P. L U. No. ar. os. 285).

Locality and stratum of type. Cf. above.

Material. 145 valves from 7 localities; a few specimens with slightly
elevated ventral part of sulcus classed in this group (cf. ab. maculata, p. 212).

Description. Carapace moderately large; since only separate valves were
observed, it could not be determined whether or not it is equivalved.

Dorsal margin straight and rather long; anterior margin more curved than
posterior one; ventral margin slightly convex (median part sometimes practi-
cally straight).

Anterodorsal angle more obtuse than posterodorsal.

Carapace moderately arched, posterior part more than anterior; posterior
end (especially its posteroventral part) swollen and protruding over the corre-
sponding section of free margin; also parts of ventral area swollen; a narrow
free marginal zone depressed, forming a very narrow border, partly concealed
by protruding parts of the free marginal area; surface gently sloping to
dorsal margin, free marginal zone steeply sloping.

Sulcus situated mainly dorsocentrally, and distinctly in front of the mid-

I4—48705 Bull. of Geol. Vol. XXXIII
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Dimensions.
No.| L | H| G |DM|FM ‘ % % % 'IF)_' '/\a“‘ A POt i
a;'S(;S' 0.73 | 0.42 | 035 | 0.56 | 1.42 | 0.57| 048] 0.77| 2.53 | 145 | 125 | V
32-8‘;5- 067 | 037 | 033 | 051 | 1.23| 055| 09| 0.76| 279 | 145 | 120 | V
a;'g%s' 0.67 | 0.36 | 0.30 | 0.49 | 1.28 | 0.54| 0.45| 0.73| 2.61 | 145 | 125 | V
ag‘ogs' 067 | 035 | 0.35| 055 | 1.25 | 0.52| 0.52| 0.82| 2.27 | 140 | 120 | V
“roq | ©66| 035 033| 047 | 121] 053| 050 071| 257 | 150 | 130 | V
agé%s' 065 | 0.35 | 035 | 047 | 125 | 0.54| 0.54| 0.72| 2.66 | 145 | 120 | V
a;o(;S' 0.65 | 035 | 0.35 | o051 | 1.18 | 0.54| 0.54| 0.78| 2.04 | (140) | 115 | V
3;-0‘;5- 0.65 | 0.35 | 0.34 | 0.47 | 1.18 | 0.54| 0.52| 0.72| 2.51 | 140 | 125 | V
a;Sf;S 0.65 | 0.35 | 0.30 | 0.51 | 1.18 | 0.54| 0.46| 0.78| 2.31 | 140 120 \%
329(;& 0.64 | 0.37 | 0.35| 047 | 1.23 | 0.58| 0.55| 0.73| 2.62 | 140 120 A%
a‘;ggs' 064 | 033 | 030 | 047 | L14| 0.52| 0.47|0.73| 2.43 | 140 | 125 | V
a;'sgs'l 0.63 | 0.35 | 030 | 049 | 1.16| 0.56| 048|078 2.37 | 140 | 125 | V
a;)(c”& 0.63 | 0.35 | 030 | 0.44 | 1.14 | 0.56| 0.48| 0.70| 2.59 | 140 | 130 | V
a;'S(;S. 0.63 | 0.33| 0.31 | 0.49 | 1.07 || 0.52| 0.49| 0.78 | 2.18 | 140 | 115 | V
a;(;;s 063 | 0.33| 028 | 048 | I.14 | 0.52| 0.44| 0.76 | 2.53 | 140 | 120 | V
a;'fi(;s' 0.63 | 0.30 | 0.28 | 0.51 | 1.09  048| 0.44| 081 | 2.14 | 135 | 120 | V
32'935' 060 | 035 | 033 047 | 1.14 | 0.58| 0.55| 0.78| 2.43 | 145 | 120 | V
a;.ogs, 0.60 | 0.35 | 033 | 048 | 1.07 |0.58| 0.55| 080 | 2.23 | 145 | 120 | V
a;(;;& 0.60 | 0.33 | 0.30 | 0.44 | I.I4| 0.55| 0.50| 0.73| 2.59 | 150 | 130 | V
a;.S(E)SS' 0.58 | 033 | 0.33 | 042 | 1.02 | 057 | 057|072 243 | 135 | 115 | V
a;B(;'S' 0.52 | 030 | 0.28 | 041 | 0.93| 0.58| 0.54| 0.79| 2.27 | 145 | 125 | V
a;qgs' 049 | 028 | 023 | 0.37 | 091 | 0.57| 047/ 0.75| 2.46 | 145 | 125 | V
oz | o035 | 056 | 1uz|| os8| os7| osz| 279
Mean | 0.63 | 0.35 | 0.31 | 0.47 | 1.16 | 0.56| 0.50| 0.75| 2.44 | 140 125
0.28 0.23 0.37 0.91 ‘ 0.48| o044| o0.70| 2.04
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length; it is short and shallow (its anterior part more distinct than its posterior
owing to the fact that its anterior margin is more steeply sloping than its
posterior); its ventral part sometimes deepest, in internal moulds the
rounded central muscle scar is discernible in this spot (in a few specimens
it is also discernible externally, cf. ab. maculata, p. 212). In internal moulds, one
may sometimes also discern scars of the dorsal muscle group and, in front
of the presulcate node, scars of the antennal and mandibular muscles.

Presulcate node small and tuberculoid (very characteristic of this species).

Surface smooth.

Notes on the larval development.

The table on p. 210 comprises adult specimens and mainly later larval
stages. There is a rather close mutual similarity as regards the proportions
and the dorsal angles.

Some few younger stages were also observed and two of them were in
such a state of preservation that they could be measured.

Dimensions.
| H| G [DM|FM | Re
nl | 7 P e == i
No. L H ‘ G DM IM‘ L ' L ‘ L | DM /\amt/\post‘m,clrk
1
ag.loss. 0.41 | 0.23 | 0.23 | 0.34 | 0.74 ||l 0.56| 0.56| 0.85| 2.17 | 125 115 A%
a;'I%S' 0.27 | o0.I5 | 0.19 | 0.21 | 0.45 o0.51| 0.60| 0.87| 1.96 | 11§ 125 A\
Mean| 0.34 ‘ 0.19 \ 0.21 ’ 0.28 | o.60 0.541 o.58| o.86‘ 2.07 | 120 ‘ 120 ‘

A comparison between this table and that on p. 210 indicates that the
young larval stages have a proportionally longer dorsal margin. Furthermore,
it seems that the free margin is shorter in the very young stage (specimen
No. ar. os. 316) and as if this one is also proportionally more gibbous. The
height seems to be proportionally rather constant in all stages. The antero-
dorsal angle in the young stages is different from those of later stages in
being less obtuse (it seems as if this angle should diminish in younger and
younger stages); the posterodorsal angle seems to be rather constant in all
stages.

Furthermore, it may be noted that, in the young stages, the sulcus is
extremely shallow (scarcely discernible) and that the presulcate node is not
developed at all. The difference in arching of anterior and posterior parts
of carapace is clearly visible as in adult specimens and later larval stages,
but it is not so pronounced.

Occurrence. Lower Ordovician: upper part of stratum & /7 and lower
part of stratum G (from about 0.2 m below R //G to about 1.4 m above
this boundary) at Leskusinget, Gullerdsen, R6jerasvigen, Rivanis, Granmor,
Stenberg, and Silverberg, in Dalecarlia, Sweden.
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ab. maculata.
PL 1V, Figs. 19, 21, and 22.

Derivation of name. maculata alludes to a rounded raised spot in the
ventral end of the sulcus.

Type. A characteristic type is shown in Pl. IV, Fig. 22 (P. I. U. No.
ar. os. 305).

Locality of type. Leskusidnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
0.8 m above R //G).

Material. 33 valves from § localities.

Dimensions.
l | H| G [pM[FM Re-
No. J 0 H G DM | FM T T L | DM A ant |A post| o
| |
ar. os. |
306 0.67 | 0.38 | 0.37 | 0.47 | 1.35 | 0.57| 0.55| 0.70| 2.87 | 145 120 \%
33'035‘ 066 | 0.35 | 033 | 049 | 1.16 | 0.53| 0.50| 0.74| 2.37 | 140 | 120 | V
| |
a;.o(;s. 0.64 | 0.35 | 0.35 | 0.48 | 1.14 || 0.55| 0.55| 0.75| 2.37 | 145 115 A%
af‘o(:;‘ 0.64 | 0.38 | 0.33 | 047 | 1.23 | 0.59| 0.52| 0.73| 2.61 | 140 120 \%
I
- |
a;‘o%s' 0.62| 035 | 028 | 044 | 1.16| 0.58| 0.45| 0.71| 2.63 | 140 | 125 | V
ag.l(())s. 062 | 035 | 029 | 044 | 1.16  0.58| 0.47| 071| 2.63 | 145 | 125 | V
a;.()c)ss. 0.60 | 0.35 | 0.30 | 044 | 1.24 058| 0.50| 0.73| 259 | 145 | 125 A%
0.38 0.37 0.49 1.35 | o.59| o.55| 0.75 2.87
Mean | 0.64 | 0.36 | 0.32 | 0.46 | 1.19 | 0.57| o.51| 0.72| 2.58 | 145 125
0.35 0.28 0.44 I.14 0.53 0.45 0.70 2,37

Remarks. Identical with the main type of Primitiella brevisulcata, except
that there is a rounded raised spot (a macula) in the ventral end of the
sulcus; outline of macula imperfectly circular or broadly luneiform (convex
part turned towards the dorsal margin). A few specimens referred to the main
species have slight traces of a rounded macula in the ventral part of the sulcus.

The macula is certainly not a character of specific value: the remaining
characters of the carapace and its dimensions are practically identical with
those of the main type; additionally, the types occur in the same restricted
vertical zone. It may indicate a subspecies or a sexual dimorphism. They
can scarcely be due to individual variation, since there is a broad difference
in distinctness between them and the slight traces of a macula which are
discernible in a few specimens classed among the main type.
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Occurrence. Lower Ordovician: upper part of stratum A/ and lower
part of stratum G (from about 0.2 m below R //G to about 0.8 m above
this boundary) at Leskusinget, Stenberg, Granmor, Rivanis, and Gullerdsen,
in Dalecarlia, Sweden.

ab. obscura.
Pl V, Fig. 1.

Derivation of name. oébscura alludes to the very shallow and indistinct
sulcate depression.

Type. A characteristic specimen is shown in Pl V, Fig. 1 (P. L. U. No.
ar. os. 311).

Locality of type. Leskusidnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: middle part of stratum G (about
2.0 m above R //G).

Material. 2 valves from 2 localities.

Dimensions.

—_— ——— — — —
o | ‘ G ‘ oM | F M ‘ H| G |DM|FM Re.
No. | L | H | B I, L | DM A ant | A post el

| \
a;.'o{s‘ 067 | 040 | 037 | 0.49 | 1.35 ‘ 0.60| 0.55| 0.73| 2.75 ’ 145 | 120 | V

Remarks. Similar to the ordinary main type of Primitiella brevisulcata
in dimensions and in general characters, but different in that the sulcus is
extremely shallow and indistinct, and that the presulcate node is very minute.

The type is somewhat reminiscent of Primitiella indistincta OPIK.

Apparently, within Primutiella brevisulcata there are marked tendencies
to split the species population into new types, judging from its great
variability. Especially the sulcus and the presulcate node are very variable.
In these respects the present type is strikingly different from the ordinary
main type and, if represented in a small collection, it might have been
described as a definite species. However, among the main type specimens
there are a few which have a more shallow sulcus and a lower presulcate
node than the majority. In these respects they take a somewhat intermediate
position in relation to the present type, and, hence, it may be most correct
to consider the present type an extreme in the P. érevisulcata population.
The fact that it is proportionally somewhat higher and more gibbous than the
main type also argues for its having diverged considerably from the main type.

Occurrence. Lower Ordovician: lower half of stratum G (about 0.4—2.0m
above R /|G) at Leskusinget and Stenberg, in Dalecarlia, Sweden; main type
specimens of intermediate appearance as regards sulcus and presulcate node
observed also in other horizons; thus a specimen rather resembling ab. obscura
was found just above R //G (Gullerdsen).



214 IVAR HESSLAND

ab. linepunctata.

(Specimen unfortunately lost before having been drawn.)

Derivation of name. Znepunctata alludes to a row of punctae on the
carapace.

Locality of type. Gullerasen, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
0.3 m above R //G).

Material. One valve.

Dimensions.
| | : . H| G |DM|FM Re-
! No L H ‘ G | DM ‘ FM ' I I T D— ‘/\ ant | A pOSt mark
| |
a;'o(és'; 0.60 | 033 033 | odo | 1.14 0.55]0.55 |0.67 | 2.85 ‘ 145 | 120 | V
| : |

Remarks. Chiefly like the main type of Primutiella brevisulcata; presulcate
node small but distinct, sulcus very shallow, however. It is different in having
a row of punctae obliquely over the valve.

The row of punctae is a very characteristic feature of this type. Since
only one specimen was found, nothing is known about the permanence of
the punctation. Since the specimen is otherwise very similar to 2. brevisulcata,
it may, for the present, be considered merely as an individual aberrant type
of this species.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.3 m
above R //G) at Gullerasen, in Dalecarlia, Sweden.

ab. bituberculata.
PL V, Fig. 2.

Derivation of name. éituberculata alludes to the two presulcate tubercles.

Type. A characteristic species is shown in PL V, Fig. 2 (P.L U. No.
ar. os. 313).

Locality of type. Leskusidnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.0 m above R 7//G).

Material. One internal mould.

Dimensions.
i T Towlewl H] G [DM[FM ' R
No.| L | H| ¢ |DM|FM| < 2130 | A ant [A post] &
I | | L L | L | DM | imar‘k
ar.os. | |

043 | 105 054| 050 0.80| 2.45 | 145 | 115 ‘ M
' | . | |

313 0.54 \ 0.29 ‘ 0.27
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Remarks. Similar to the main type of P.érevisulcata, except in having
a second (smaller) node in front of the presulcate node of the main type.
Since only one internal mould of this type was found, it is not known
whether the second node is visible also on the surface of the carapace.
Nor is it known whether this node is permanent. Thus, it is not possible
to decide the importance of such a character now. Since the internal mould
is identical with that of 2. érevisulcata as regards remaining characters, I
think it is appropriate, provisionally to consider it an individual aberration
of this species.

Occurrence. Lower Ordovician: lower part of stratum G (about 1.0 m
above R //G) at Leskusinget, in Dalecarlia, Sweden.

ab. paucituberculata.
Pl. 1V, Fig. 20.

Derivation of name. paucituberculata alludes to a small number of
minute tubercles in the presulcate area.

Type. A characteristic specimen is shown in PL IV, Fig. 20 (P. L U.
No. ar. os. 314).

Locality of type. Leskusdnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.0 m above R //G).

Material. 2 internal moulds from 2 localities.

Dimensions.
o ) ) _Tu]copM[Fm | Re.
e | [ e PN B e o X
| |
a;.}(;S- o.60 | 0.35 0.29‘ o.44} 1.16 | 0.58 o.48{ o.73i 2.64’ 140 120 M t

Remarks. Similar to the main type of 7. érevisulcata, except in having
a few small tubercles in front of the presulcate node (one of them is larger
than the rest; it seems to correspond to the anterior node of P. érevisulcata
ab. bituberculata). These small tubercles were observed in internal moulds
encrusted with limonite. Whether they are also visible on the surface of
the carapace is not known. Since this type is very similar to the main
type of P. érevisulcata and occurs in the same horizon as this one, it
may be an individual aberration of this species.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.8—1.0 m
above R //G) at Leskusinget and Granmor, in Dalecarlia, Sweden.

Survey of the dimensions of Primitiella brevisulcata. To facilitate
the study of the dimensions of Primitiella brevisulcata and the types which
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are suggested aberrations of this species, the mean data are gathered in the
following table. For comparison the mean dimensions of 2 young larval stages
are also given.

Num-| - p i = }E ; i D—LM- ;1;; A ant [ A post
r:;‘;i: 22 | 0.63| 0.35| 0.31| 0.47 | 1.16 I 0.56 | 0.50| 0.75| 2.44| 140 | 125
ma?z?/:ata 7 0.64| 0.36| 0.32| 0.46| 1.19 i 0.57| 0.51| 0.72| 2.58| 145 125
obfctz)l.ra 1 0.67| 0.40| 0.37| 0.49| 1.35 | 0.60| 0.55| 0.73| 2.75| 145 120 |
lz'ne;;tbn‘clata I 0.60| 0.33| 0.33| 0.40| I.14 | 0.55| 0.55| 0.67 | 2.85 i 145 120
ab.{ﬁ;’f;;ier- I | 0.54| 0.29| 0.27| 0.43| 1.05 | 0.54| o.50| 0.80| 2.45| 145 115
ti?éﬁil;z‘-a I 0.60| 0.35| 0.29| 0.44 | 1.16 | 0.58| 0.48| 0.73| 2.64| 140 120 |
Meag L~ L o6o| 035| 031 | 045) 1.18| 0.57) 0.52| 073 2.62| 145 | 120
you;:ggl:va] 2 0.34| 0.19| 0.21 | 0.28 | 0.60 ‘ 0.54| 0.58| 0.86| 2.07| 120 120

Primitiella sp. A (sine nomine).
PlL. V, Fig. 11.

The species described below is most probably a definite species, different
from other known species of Prinutie/la. However, only one specimen was
found and its state of preservation is not so perfect as to allow a holotype
description. Therefore, no name will be given to this type before better
preserved specimens are found. In the present brief description it is called
Primitiella sp. A.

Type. The only specimen known is shown in Pl V, Fig. 11 (P. L. U.
No. ar. 0s. 320).

Locality of type. Stenberg, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
0.6 m above R //G).

Material. One valve.

Affinities. The species is reminiscent of indistinctly sulcate specimens
of Primitiella brevisulcata (especially ab. obscura); it is different in that the
ventral area is more swollen and the rest of the valve somewhat more
flattened. Furthermore, it is somewhat reminiscent of Primitiella indistincta
OPIK.
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Dimensions.
_‘ ] i ”_H G_-I) lg} F M_ o ‘Re.
| 2 hel DM M Re-
SN AL DM | FM | = | T |5 DM’/\ant/\postmark
ar. os. [ i ‘
320 0.67 : 0.38 | 033 | 0.52 | 1.33 | 0.57| 0.49 | 0.78 ‘ 2.56 | 140 120 \%

Description. Carapace moderately large; since only one valve was found
it could not be observed whether or not it is equivalved.

Dorsal margin straight and moderately long; anterior margin somewhat
more rounded than the posterior one; ventral margin slightly convex.

The valve investigated flattened, except in the ventral area which is
somewhat swollen; surface sloping steeply to the ventral margin but gently
to the others.

A broad and extremely shallow sulcate depression may be discerned in
front of the midlength in the dorsocentral area: presulcate node not observed.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.6 m
above R //G) at Stenberg, in Dalecarlia, Sweden.

Primitiella dibulbosa n. sp.
PL V, Figs. 7—1o.

This species comprises two types (« and ), which are possibly sexual
dimorphisms (cf. discussion below).

They are described separately.

Derivation of name. dibulbosa alludes to the two swellings in the
posterior part of the valves.

Holotype. The type shown in Pl V, Fig. 7 is holotype (P. 1. U. No.
ar. 0s. 340).

Locality of holotype. Born-Dadran, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G
(about 0.6 m below G/RIJ).

Diagnosis. Primitiella of about median size; ends sometimes somewhat
truncate and oblique; sulcus and presulcate node rather indistinct; two
rounded swellings at the posterior end of the valves; surface smooth.

Affinities. The two rounded swellings in the posterior part of the valves
are very characteristic of this species; they exclude confusion with 2. érevi-
sulcata n. sp. which is somewhat similar in being smooth (this species has
one elongated posteroventral swelling). These two species occur in different
horizons.

Type o (suggested as male).
Pl V, Fig. 8.
Type. An internal mould is shown in P1. V, Fig. 8 (P. I. U. No. ar. os. 343).
Locality of type. Leskusidnget, in Dalecarlia, Sweden.
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Stratum of type. Lower Ordovician: upper part of stratum & (about
0.2 m below GIR 7).
Material. One internal mould with fragments of carapace.

Dimensions.
~. ) | T i _ | o .' ; I H G |DM ‘ FM G - ! I;;
No. ‘ L | H G DM ! FM i T | DM A ant|A postl i
”‘;‘435‘ 0.70 | 0.38 | 0.31 | 0.56 | 1.30 | 0.54| 0.45| 0.80| 2.32 | 140 | 120 | M

Description. Chiefly like type § which is more thoroughly described below,
but different mainly in the following respects: anterior end higher and more
truncate, its ventral part more distinctly bulged forward; in front of the
presulcate node is a minute second node; muscle scars more distinct;
posterodorsal rounded swelling smaller than in type £.

Occurrence. Lower Ordovician: upper part of stratum G (about 0.2 m
below G/R /7) at Leskusinget, in Dalecarlia, Sweden.

Type f (suggested as female).
Pl V, Figs. 7, 9, and 10.

Type. This type includes the holotype (P. L U. No. ar. os. 340).
Locality and stratum of holotype. Cf. p. 217.
Material. 5 valves and internal moulds from 4 localities.

Dimensions.
1 [ H] G |pM|FMm Re
No. I L H G DM | FM | T | T L | DM A ant|A post| “t
| ar. os. | '
sio 065 | 033 | 030 | 050 | 1.23| 051| 0.46| 0.77| 2.46 | 140 | 120 v
a;‘4°25' 0.65 | 0.34 | 0.33 | 0.52 | 1.07 | 0.52| 0.51| 0.80| 2.06 | 145 115 A%
a;.g(;s. 0.56 | 0.30 | 0.28 | 0.50 | 1.02 | 0.54| 0.50| 0.89| 2.04 | 125§ 120 \%
ar.os.
341 0.53 | 030 | 0.30 | 047 | 093 | o0.57| 0.57| 0.89| 1.98 | 135 115 M
0.34 0.33 0.52 1.23 0.57 0.57 0.89 2.46
Mean | o0.60 | 0.32 | 0.30 | 0.50 | 1.06 | 0.54| 0.51| 0.84| 2.14 | 135 120
0.30 0.30 0.47 0.93 0.51 0.46 0.77 1.98
Description. Carapace of about median size; whether or not it is

equivalved is not known, since only separate valves were observed.
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Dorsal margin straight and rather long; anterior margin rounded (dorsal
part sometimes only slightly convex, ventral part in this case forming a
forward swing); posterior margin regularly and considerably convex; ventral
margin slightly convex or practically straight.

Anterodorsal angle more obtuse than the posterodorsal.

Posterior part of carapace of about the same height as the anterior.

Carapace moderately arched, postsulcate region slightly more than the
presulcate; in the postsulcate region are two rounded swellings; the most
distinct situated in the posteroventral corner, the other in the dorsal part
somewhat in front of the posterodorsal corner (the swellings are most clearly
visible in internal moulds); a very narrow free marginal zone depressed;
surface gently sloping to dorsal margin, free marginal zone steeply sloping
to the narrow depressed area.

Sulcus situated dorsally and dorsocentrally and in front of the midlength;
it is shallow and rather broad; ventral end slightly widened (central muscle
spot, visible in internal moulds, situated in this spot; in internal moulds,
scars of the dorsal muscle group, and of antennal and mandibular muscles
are also visible in front of the presulcate node.

Presulcate node situated just anterior to the ventral part of sulcus; it
is low and indistinct; in internal moulds it is more distinct: it is tuberculoid
and elongated dorsoventrally.

Surface smooth.

Occurrence. Lower Ordovician: upper part of stratum G and lower
part of stratum AR // (from about 0.6 m below G/R/] to just above this
boundary) at Rivanis, Silverberg II, Leskusidnget, and Born-D&adran, in
Dalecarlia, Sweden.

Discussion. The types described above are certainly conspecific. Whether
they are individual variants or sexual dimorphisms is scarcely decidable.
It is not unlikely that they are sexual dimorphisms. If so, type « may be
male and type f female.

In recent ostracods, the male has been observed to be more mobile
than the female. For this purpose the swimming organs (the lower antennae)
are better developed and require more space than those of the female.
In such cases, the anterior part of the male carapace is more voluminous
than in females. In females, on the other hand, the posterodorsal part of
the carapace may be broader than in males owing to the fact that this
part in females is storage room for eggs and early larval stages.

The anterior part of type o« is proportionally higher than in type f,
but in type B the posterodorsal part of the carapace is broader (the dorsal
swelling is better developed than in type «). This may indicate type « to
be male and type 8 to be female. The fact that type o seems to be less
abundant may support this idea, judging by the general numeric relations
between the sexes in recent ostracods.
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Primitiella expressoreticulata n. sp.
Pl V, Figs. 3—6.

Derivation of name. expressoreticulata alludes to the distinctly reti-
culate carapace.

Holotype. The type shown in Pl V, Fig. 3 is holotype (P.I. U. No.
ar. 0s. 324).

Locality of holotype. Leskusidnget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
1.4 m above R//G).

Material. 60 valves from 7 localities.

Dimensions.
| H| G |[pM| FMm Re-
No. I L H G DM | FM H T T 0 DM A ant | A post mark
| |
ar. os. 6 6 6 :
331 o0.60 | 0.35 | 0.28 | 0.4 1.16 || 0.58 | 0.47 | 0.77| 2.52 | 140 120 A%
aro%1 0.6 6 8 | 8 | \
325 o.60 | 031 | 0.2 0.4 I.11 || 0.52| 0.43| 0.81| 2.31 | 135 11§
ag.zozs. 060 | 031 | 033 | 048 | 1.18 || 0.58| 0.55| 0.80| 2.46 | 140 | 125 | V
' i
ag‘;;s' 0.59 | 0.33 | 0.28 | 045 | 1.09 | 0.56| 0.47 | 0.76| 2.42 | 140 120 A%
a;.zc;s. 0.59 | 0.33 | 0.23 | 046 | 1.16 0.56| 0.39| 0.78| 2.52 | 140 120 A%
a;.;())s‘ 0.58 | 0.34 | 0.30 | 044 | 1.16  0.59| 0.52| 0.76| 2.63 | 140 120 A%
a;’;f‘ 058 | o030 | 029 | 057 | 1.20 052|050 088| 275 | 7135 | 1715 A%
a;.zols. 0.56 | 0.34 | 0.28 | 0.41 1.14 | 0.55| o.50| 0.73| 2.78 140 115 A%
ar. os. |
770 0.54 | 0.31 | 0.26 | 0.42 | 1.07 | 0.57| 0.48| 0.78| 2.54 | 140 120 A% |
a;.zogs. 052 | 028 | 028 | 0.39 | 1.05 | 0.54| 054|076 270 | 145 | 115 | V
ar.os. ' ' 6
326 o.51 | 028 | 0.27 | 0.39 | 1.05 | 0.55| 0.53| 0.77| 2.69 | 140 120 A%
ar. os.
228 | O:51 0.28 | 023 ] 0.38 | 1.05 | 0.55| 0.45| 0.75| 2.77 | 140 120 | V
0.35 0.33 0.51 1.18 | 0.59 0.55 0.88 I 2.78
Mean | 0.56 | 0.31 | 0.27 | 0.44 | I.I1T | 0.56| 0.49| 0.78 | 2.54 | 140 120
0.28 0.23 0.38 1.05 0.52 0.39 0.73 2.15

Note. Specimen No. ar.os. 331 deviates somewhat from the others in having a
deeper sulcus and a less distinct reticulation.

Diagnosis. Primitie/la of median size; surface covered with a deep and
distinct reticulum of varying extension.

Affinities. The species resembles FEctoprimitia tenuiveticulata n. sp. and
Prinatiella antevodepressa n. sp. in being reticulate.
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The reticulum of Z£. tenuireticulata is more tenuous than in the present
species; moreover, the whole surface (except a narrow marginal zone) is
invariably covered by the reticulum which is generally not true of 2. expresso-
reticulata. P.antevodepressa also has a tenuous network which, contrary to
the reticulum of the present species, is elongated longitudinally. Further-
more, the present species resembles the American Middle Ordovician Przu-
tiella constricta ULRICH, which is different in that the marginal zone is
much more steeply sloping, and the Estonian Middle Ordovician Primztia
molli BONNEMA which may be referred to Primitiella. The reticulum of
this species is narrower than that of 2. expressoreticulata.

Description. Carapace moderately large; since only separate valves were
observed it was not determined whether or not it is equivalved.

Dorsal margin straight and rather long; anterior margin more convex
than posterior; ventral margin slightly convex.

Anterodorsal angle more obtuse than the posterodorsal.

Posterior part of carapace sometimes higher than anterior, sometimes
of about equal height.

Carapace moderately arched, postsulcate region more than the presulcate;
a very narrow, free marginal zone depressed; surface gently sloping to dorsal
margin and generally gently sloping to free margin, but in a few cases it
was observed to slope rather steeply to the free margin (e. g. the holotype).

Sulcus situated dorsocentrally, somewhat in front of the midlength; it
is short and generally shallow, anterior part deepest and the most distinct
owing to the fact that the anterior margin of sulcus is steep (posterior
margin of sulcus, on the contrary, gently sloping); at ventral end of sulcus
a small and slightly raised and rounded macula sometimes discernible (central
muscular attachment).

Presulcate node situated just in front of ventral or middle part of sulcus;
it is low and generally rather indistinct.

Surface in some parts deeply and distinctly reticulate; extension of
reticulum variable: as a rule, the most posterior part of the carapace is
reticulate, and very often also the most anterior; reticulation around sulcus
occurring rather often when surface is otherwise smooth; sometimes the
whole surface is reticulate, except for a marginal zone (and often except
for parts of central and centroventral areas), entirely reticulate valves were
not observed; meshes of reticulum marginally elongated but otherwise rather
equally polygonal; non-reticulate areas smooth.

Occurrence. Lower Ordovician: lower part of stratum ¢ (about0.1—1.5m
above R //G) at Leskusinget, Stenberg, Gullerdsen, Rivanis, Rojerdsvigen,
Granmor, and Silverberg, in Dalecarlia, Sweden.

Discussion. The present species is above all distinguished by its surface
pattern; the extension of the reticulation is very variable.
If only some few specimens had been available, one would presumably
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have been inclined to consider them different species or subspecies on
account of the different extensions of the surface pattern. My material is
not large, but large enough to show that the extremes as regards the surface
ornamentation are connected by types of intermediate appearance in this
respect. For this reason the specimens may constitute one species.

LEROY (1945) has shown that the surface pattern of a few Tertiary
species expands during the ontogenetic development. One would have
expected the same in the present species, but this does not seem to be
the case. Among the specimens tabulated above, the most reticulate specimen
(the holotype = No. 324) is not the largest one. Another specimen of
exactly the same length (No. 330) is only reticulate at the posterior end.
Among the slightly longer specimens, two are reticulate over the greater
part of the valves (Nos. 322 and 323), but two other are reticulate only
posteriorly, and one only around the sulcus. The specimens that are smaller
than the holotype are reticulate at the anterior and posterior ends as well
as around the sulcus (Nos. 321 and 329), or at the anterior and posterior
ends (Nos. 326 and 328), or only at the posterior end (No. 320).

As expressed also by other authors (for instance SCHMIDT 1941, p. 16)
there is reason for not attaching too much taxonomic importance to the
extension of surface ornamentation; the present species may be a striking
example of this.

Primitiella anterodepressa n. sp.
PL V, Figs. 12 and 13.

Derivation of name. anterodepressa alludes to the fact that the presul-
cate region is depressed.

Holotype. The type shown in Pl. V, Fig. 13 is holotype (P. 1. U. No.
ar. 0s. 345).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G
(about 0.8 m above R 7/G).

Material. 14 valves from 3 localities.

Diagnosis. Primitie/la of moderate size; presulcate region depressed,
especially its ventral part; postsulcate region somewhat swollen; surface (except
a marginal zone) tenuously reticulate, reticulum elongated longitudinally.

Affinities. The species is characterized by the fact that the presulcate
region is depressed and that the tenuous reticulation is elongated longi-
tudinally. In these respects it is distinguishable from Przmitiella expresso-
reticulata n. sp. (which is more irregularly and distinctly reticulate) and from
Ectoprimitia tenuiveticulata n. sp. (which, moreover, has a deeper and more
distinct sulcus).

Description. Carapace moderately large; since only separate valves were
observed it is not known whether or not the carapace is equivalved.
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Dimensions.

No.| L | H| G |DM|FM II{ f D—L“ % A ant‘/\ post| Re,
a;';és' 0.67 | 036 | 028 | 0.54 | 116 | 0.54| 0.42| 081 | 215 | 130 | 120 | V
a;.}oés. 0.67 | 0.31 | 0.23 | 0.56 | 1.14 | 0.46| 0.34 0.84; 2.04 | 130 125 \%
ag.4065. 0.62 | 0.31 | 0.26 | 0.47 | 1.09 | 0.50| 0.47 | 0.76| 2.32 | 140 125 A%
33'4055' 058 | 0371 | 023 | 048 | 1.09 ! 0.53| og0| 083 | 227 | 740 120 \%
ag';;s' 0.58 | 033 | 024 | 045 | L14 |057| 041|078 253 | 135 | 125 | V
a;.?)(;s‘ 0.58 | 030 | 0.31 | 044 | 1.07 | 0.52| 0.53| 0.76| 2.43 | 140 125 v
a;;;S' 0.57 | 032 | 0.30 | 0.44 | I.11 | 0.56| 0.53| 0.77 | 2.52 | 140 120 A%

0.36 0.31 0.56 1.16 } o.57| ©0.53| o84 2.53
Mean| 0.61 | 0.32 | 0.26 | 0.48 | I.I1 || 0.53| 0.44| 0.79| 2.32 | 135 125

0.30 0.23 .44 1.07 “ 0.46 | ©0.34| o0.76| 2.04

Dorsal margin straight and rather long; anterior margin somewhat more
convex than posterior; ventral margin slightly convex or practically straight.

Anterodorsal angle somewhat more obtuse than posterodorsal.

Posterior part of carapace somewhat higher than anterior.

Carapace differently arched: presulcate region rather depressed, especially
in its ventral part; postsulcate region somewhat swollen and slightly pro-
truding over free margin, especially posteroventrally; parts of free margin
narrowly and indistinctly depressed; surface gently sloping to dorsal margin,
free marginal zone steeply sloping.

Sulcus situated mainly dorsocentrally and distinctly in front of the
midlength; it is short, rather broad, and shallow; its anterior margin steeply
sloping, its posterior gently sloping: hence, sulcus most distinct in its
anterior part.

Presulcate node rather small.

Surface tenuously reticulate, except for a marginal zone, which is smooth;
“meshes” of network distinctly elongated longitudinally.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.6—1.4 m
above R //G) at Stenberg, Rivanis, and Réjerdsvigen, in Dalecarlia, Sweden.

Survey of the dimensions of Primitiella.

The data of Primitiella sp. A and P. dibulbosa are less representative
than those of the other species, since they are represented by very few
specimens.
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Num- | | 'H | ¢ |[DM|FM

H » | DM —. L a2 e
ber | L | G FM| 1 | T |7 | o A2ant|A post
|
P. brevi- I 0.60| 0.35| 0.31 | 0.45 | 1.18 | o 0.52| o 262 1 120
sulcata 33 | ' -3 . -4 18 .57 | 0.5 73| 2. 45
P. sp. 4 If

I 0.67| 0.38| 0.33| 0.52| 1.33| 0.57| 0.49 0.78| 2.56 | 140 120

(sine nomine)

| 2. dibutbosa
o

P. dibulbosa

1 0.61| 0.32| 0.31| 0.50 | 1.08| 0.53| 0.51| 0.82| 2.17| 140 11§

; 3 o.70| 0.38| 0.31 | 0.56| 1.30| 0.54| 0.45| 0.80| 2.32| 140 120 |
P. expresso- 6 ' ] ' 6
retivulata 12 0.56 | 0.31 | 0.27  0.44 | 1.11| 0.56| 0.49| 0.78 | 2.54| 140 120
}(}ezzzzz' 7 0.61| 0.32| 0.26 | 0.48 1.11! 0.53| 0.44| 0.79| 2.32| 135 125

Mean 0.55 | o.48\ o.78‘ 2.42| 140 | 120

From the table it appears that the species are rather similar as regards
outline (dorsal angles and proportions between free margin and dorsal mar-
gin); P. anterodepressa is somewhat different in this respect, viz., in the differ-
ence between the dorsal angles often being smaller than in the other species.
Otherwise, it appears that in 7. brevisulcaza the dorsal margin is propor-
tionally shorter than in the other species, furthermore, that 2. érevisul-
cata is proportionally higher and more gibbous than the others. 7. antero-
depressa is, on the average, proportionally lower and distinctly less gibbous
than the majority.

Genus Ectoprimitia BoUCEK 1930.

Genotype. Primitia corrugata KRAUSE 1892.

Occurrence. Ordovician—Gotlandian.

Diagnosis. BOUCEK 1936, p. 45.

Discussion and remarks. BOUCEK erected Ecfoprimitia as a subgenus
of Haploprimitia. SCHMIDT, 1941, suggested it as a genus.

It seems appropriate to have distinguished ZEctoprimitia, but its closer
relationships and taxonomic rank are debatable.

Ectoprimitia may not be so nearly related to Haploprimitia as imagined
by BOUCEK. They are similar as regards the appearance of the sulcus, but
different mainly in that Zcloprimitia is depressed along the free margin,
which is not the case in Haploprimitia. Furthermore, in Haploprimitia, the
dorsal margin seems to be shorter and the dorsal angles less distinct. It
may be noted, however, that, except for the sulcus, the characters of Hap/lo-
primitia are not perfectly stated (cf. SCHMIDT 1941, p. 25).
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The species which in the present work is classed as FEctoprimitia is in
certain respects reminiscent of the species referred to Primitiella. They are
rather similar in proportions and outline, and in that a very narrow free
marginal zone is depressed (as in the Primatiella species of the present
material, this zone is narrower and more poorly developed than in the
genotype). Primitiella and Ectoprimitia are different in that the sulcus of
Ectoprimitia is deeper, narrower, and extended more dorsally; furthermore,
anterior and posterior margins of sulcus are both steeply sloping (in Przmi-
uella, as a rule, the anterior margin is steeply sloping but the posterior
one gently sloping).

Thus it appears that Zctoprimitia is in certain respects affined to Haplo-
primitia (sulcus), and in others (outline, depressed free margin) to Primi-
tiella. However, further investigations of Haploprimitia, Primitiella and
Ectoprimitia are required to settle the question of the relationship of Ecto-
primitia. As regards the taxonomic rank of Ectoprimitia, 1 think that it
may properly be considered a definite genus (as suggested by SCHMIDT
1941, p. 26), since there are important differences from both the nearest
related genera as discussed above.

BOUCEK referred two of KRAUSE's species to Ectoprimitia (the genotype
E. corvugata and E. elongata), which were found in North German drifts of
unknown origin. BOUCEK described one subspecies of the genotype from
the Ludlow of Bohemia (1936, p. 45) and THORSLUND recognized £. (Primi-
tiella) elongata in Swedish Middle Ordovician (1940, p. 163).

In the present work, one Lower Ordovician Ectoprimitia species is pre-
sented.

Ectoprimitia tenuireticulata n. sp.
P1.V, Fig. 15.

Derivation of name. Zenuzreticulata alludes to the tenuous reticulation
of the surface.

Holotype. The type shown in PL V, Fig. 15 is holotype (P. 1. U. No.
ar. os. 333).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: stratum G (about 1.7 m above
RIIG).

Material. 3 valves (2 slightly damaged) from 2 localities.

Diagnosis. ZEcloprimitia of moderate or rather large size; parts of
free marginal zone narrowly and indistinctly depressed; sulcus deep and
distinct; surface covered with a tenuous reticulum, except in a narrow lim-
bate zone.

Affinities. The species resembles Prinutiella anterodepressa n. sp. and
Primitiella expressoveticulata both of which are reticulate. The tenuous
reticulum of the former is longitudinally elongated which is not the case

15— 48705 Bull. of Geol. Vol. XXXIIT
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Dimensions.
—— _— ‘ H _G DNE_FM__ - ;{:

No. I H G DM | FM | T L L | DM Aant| A post|
ar. os. ‘

332 086 | 044 | 0.37 | 0.74 1.46‘ 0.51| 0.43| 0.86| 1.97 | (130) | (130) | V
a;.3o35. 0.79 | 0.40 | 034 | 0.60 | 139 ‘ 0.57| 049 | 0.76| 232 | 130 | 125 A%
ag';f' o070 | 0.37 | 030 | 0.56 | 1.16 i 0.53| 0.43| 0.80| 2.07 | 130 130 A%

0.44 0.37 0.74 1.46} 0.53 0.49 0.86 2.32
Mean| 0.78 | 0.40 | 0.34 | 0.63 | 1.34 || 0.52| 0.45| 0.81| 2.12 | 130 130
0.37 0.30 0.56 1.16} 051 | o0.43| 0.76 1.97 |

in the present species; furthermore, the anterior margin of P. anterodepressa
is more depressed and the sulcus less distinct. The reticulum of 2. expresso-
veticulata is much rougher than that of E. zenuireticulaia.

The genotype of Ecloprimitia is corrugate dorsoventrally, and the second
Ectoprimitia species described earlier (E. elongata [KRAUSE]) is tuberculi-
ferous.

Description. Carapace of moderate or rather large size; since only
separate valves were observed it is not known whether or not it is equi-
valved.

Dorsal margin straight and rather long: anterior margin somewhat more
curved than posterior; ventral margin slightly convex.

Dorsal angles about equal, or the anterodorsal slightly more obtuse.

Anterior and posterior parts of carapace of about the same height, or
posterior part slightly higher.

Carapace moderately arched; surface gently sloping to the margins,
especially to the postsulcate part of free margin; marginal zone scarcely
depressed at all (slight traces of a very narrow depression discernible along
anterior part of free margin).

Sulcus situated mainly dorsocentrally and distinctly in front of the mid-
length; it is short, deep, and practically straight; its anterior and posterior
margins steeply sloping.

Presulcate node low and elongated dorsoventrally.

Surface covered with a tenuous network, except for a narrow limbate
zone, which is smooth; ‘“meshes” of the network mainly equilaterally
polygonal.

Occurrence. Lower Ordovician: middle and upper part of stratum G
(about 1.7—2.4 m above R //G) at Stenberg and Leskusinget, in Dalecarlia,
Sweden.
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Genus Haploprimitia ULricH and BASSLER 1923.

Genotype. Primutia minutissima ULRICH 1804.

Occurrence. Ordovician—Gotlandian.

Diagnosis. The original diagnosis by ULRICH and BASSLER (1923, p. 297)
was completed by SCHMIDT (1941, p. 25).

Discussion and remarks. In the original diagnosis only the appearance
of the sulcus and the free marginal zone was mentioned. SCHMIDT also
points to other characters, such as the fact that the carapace is equivalved
(noticed earlier by MATERN 1929). He further states that the dorsal margin
is short and that the dorsal corners are rounded. However, SCHMIDT adds
that his diagnosis may not be very reliable, since the genotype is said by
him to have “practically no distinguishing characters’.

Apparently, the delimitation of Haploprimitia is not perfect in all re-
spects, and a revision of the genus is desirable. Especially the question of
the length of the dorsal margin and the appearance of the dorsal corners
should be reexamined. The other characters (slit-like sulcus, non-bordered
marginal zone, carapace equivalved) seem to be definite. Following these
characters, one can with a fair amount of certainty distinguish Haploprimitia
from Prinutiella and Ectoprimitia, which may be considered its closest rela-
tives. In typical cases, these genera differ from Haploprimitia, viz. in that
their marginal zones are depressed. At least in typical cases, the sulcus of
Prinutiella is also different, viz. in being shallow and rather broad, but
sometimes it is fairly deep and distinct. In the latter case it may be some-
what reminiscent of the sulcus of Haploprimitia. However, as far as I have
observed, the sulci of these genera are different in other respects: in that
the transverse section of the sulcus of Haploprimitia is symmetric, but
asymmetric in Primuitiella (the anterior margin of the sulcus is more steeply
sloping than the posterior one); furthermore, the anterior margin of the
Prinutiella sulcus is generally more or less curved backwards owing to the
fact that the presulcate node is often so large that the anterior margin of
the sulcus becomes curved backwards. In FEctoprimitia the sulcus seems to
be more similar to that of Haploprimitia (viz. in being symmetric) and this
was possibly an important reason for ranking Ecloprimitia as a subgenus of
Haploprimitia, as proposed by BOUCEK (1936).

Only a few specimens have been referred to Haploprimitia as appears
from the following survey (BASSLER and KELLETT 1934, BOUCEK 1936,
OpIK 1937, and SCHMIDT 1941).

MATERN (1929) referred 4 Upper Devonian species to Haploprimitia,
but this was rejected by SCHMIDT (1941, p. 73).

OrIk (1937, p. 14) proposed Primitia molli BONNEMA to be referred to
Haploprimitza, but 1 think that it can be classed in Prznutie/la. Its sulcus is
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rather deep and distinct, but in this respect and in its being situated rather
a long way in front of the midlength (sulcus in Haploprimitia generally
situated only just in front of the midlength) it is very similar to more dis-
tinctly sulcate specimens among the present Primitiella species. In outline
it is very similar to these species.

All the Ordovician Haploprimitia species are Middle Ordovician. Two
of the European ones were found in Estonia (OPIK 1937) and one (generi-
cally somewhat uncertain) in Bohemia (SCHMIDT 1941).

In the present paper a Lower Ordovician Haploprimitia species is
described.

Haploprimitia lenticuloidea n. sp.
Pl V, Fig. 16.

Derivation of name. /Jenticuloidea alludes to the fact that the carapace
is lenticular.

Holotype. The type shown in Pl V, Fig. 16 is holotype (P. I. U. No.
ar. os. 820).

Locality of holotype. Leskusidnget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: middle part of stratum G
(about 2.0 m above R //G).

Material. One carapace.

Dimensions.
H G |[DM| FM Re-
No. 15 ‘ ‘ G DM | FM N ‘ T ! T |pMm ‘ A ant [ A post mark
-[ |
ar. os.
250 0.81 | 0.50 | 0.32 058‘ 1.65 | 0.62| 0.40| 0.72| 2.84 | 145 135 ( C
1

Diagnosis. Haploprimitia of moderate size; carapace lenticular; sulcus
situated mainly in the dorsal area and only slightly in front of the midlength,
it is short, straight, and rather narrow and shallow; surface smooth.

Affinities. The species is reminiscent of Conclhoprimites as regards general
shape of carapace and the appearance of sulcus, but is different in lacking
grooves conforming to the free margin.
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From the smooth Middle Ordovician Haploprimitia species of Estonia
the present species is distinguishable as regards position and appearance
of sulcus: in AH. kogermani OPIK the sulcus is situated distinctly in front
of the midlength, and . nconstans OPIK has a much deeper sulcus.

Description. Carapace of moderate size; equivalved.

Dorsal margin straight and moderately long; anterior margin more convex
than posterior one; ventral margin moderately convex.

Anterodorsal angle somewhat more obtuse than posterodorsal.

Anterior and posterior parts of carapace of about the same height.

Carapace rather inconsiderably arched; surface gently sloping to the
margins; anteroventral and posterodorsal parts slightly swollen (for the space
of lower antennae and presumably for eggs resp.); in the posterior part
of the valves is a broad and very shallow depression directed mainly
dorsoventrally (most distinct in the ventral part which is slightly curved
forwards).

Sulcus situated mainly in the dorsal area and only slightly in front of
the midlength; it is short, straight, and rather narrow and shallow.

Presulcate node small and indistinct.

Surface smooth.

Occurrence. Lower Ordovician: middle part of stratum G (about 2.0 m
above R /|G) at Leskusinget, in Dalecarlia, Sweden.

Genus Laccoprimitia ULricH and BASSLER 1923.

Genotype. Prinutia centralts ULRICH 18Q0.

Occurrence. Ordovician—Gotlandian—Devonian.

Diagnosis. ULRICH and BASSLER 1923, p. 300; the distinction “without
surface nodes” may be rejected (cf. below).

Discussion and remarks. The most distinguishing character of Lacco-
primitia is the subcircular and pit-like sulcus, which is completely surrounded
by equally high walls. The sulcus is generally deep (except in the genotype
and L. subcentralis BOUCEK). As a rule, it is situated just in front of the
midlength (except in L. suécentralis BOUCEK), and most often in the central
area (in the genotype in the dorsocentral area).

Prinatiopsis shares the sulcus characters with Laccoprimitia, but, contrary
to Laccoprimitia, this genus is borderless and provided with an anterior
chamber (space between real margin and the persisting larval margin).

In the present material, the sulcus of one species referred to Laccoprimitia
has a typical Laccoprimitia sulcus, but in a second species which is provi-
sionally referred to this genus (L. ? foveosulcata n. sp.) the appearance of the
sulcus is sometimes different. The sulcus of the holotype of L. ? foveosulcata
forms a distinct but slightly dorsoventrally elongated pit. It is situated in
the dorsocentral area and distinctly in front of the midlength. This means
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that it is situated somewhat more dorsally and anteriorly than is the rule
in Laccoprimitia. 1t is different also in the following respect. Since the section
of the dorsal area around the dorsal part of sulcus is rather low, the dorsal
limitation of the sulcus is not as high and distinct as the limitation for the
rest. In the other specimens this difference is more pronounced and, further-
more, the pit is more dorsoventrally elongated.

Concerning other characters in Laccoprimitia, there are important dif-
ferences among the species, especially as regards the presulcate node, the
outline, and the free marginal area.

In the original diagnosis, Laccoprimitia was stated to be “without surface
nodes”, but in L. ? mitis OPIK 1937 a presulcate node occurs. In the present
material presulcate nodes occur in both the species referred to Laccoprimitia.

As regards the outline, there are important differences between the species.

The genotype is proportionally rather short (% on the average 0.65 judging

by ULRICH 1890, Pl IO), its dorsal margin is also proportionally short

|
without forming distinct angles” (ULRICH 1890, p. 130). L. subcentralis

on the average 0.64), and “both ends are meeting the dorsal edge

BOUCEK 1936, likewise, is proportionally rather short (% of the holotype

L
are distinct. L. reticulata THORSLUND 1940 represents another type of outline:

= 0.68), but the dorsal margin is long (D—M = 0.81), and the dorsal angles

carapace is proportionally very long L = °35) the dorsal margin is long

(DI{Y[ = about 0.90), and the dorsal angles are distinct. Z.? mitis OPIK 1937
is above all characterized by the fact that the anterior margin is symmetrically
curved in relation to the longitudinal axis of the carapace, but the posterior
one is asymmetric and forms a right or an acute angle with the dorsal
margin. The outline of L.? foveosulcata has the same appearance. These
examples may show that there is a great heterogeneity as regards the ap-
pearance of the outline within Laccoprimitia.

Concerning the appearance of the free marginal zone, this, according
to the diagnosis, forms ‘“‘a border along the free edge.” This is also illus-
trated by the picture of the genotype (ULRICH 1890, Pl 10, Fig. 1); in
ULRICH's text (1890, p. 130) is mentioned “‘free borders with a narrow flange,”
which, however, may be misleading, since by ‘“flange,” is often meant a
velate structure or a ventral carina. OPIK, in his description of Z.? mutis
(1937, p. 18), said that the valves are surrounded by a ‘‘false border.” By
false border is generally also meant a velate structure or a carina. Whether
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in this case the valves are provided with such a structure or whether the

free marginal zone is depressed cannot be stated from the pictures, since

this species is only reproduced in side view. BOUCEK (1936, p. 43) spoke of

“Randsaum” which is generally another expression for a velate structure;

from his text and the accompanying picture it appears, however, that by

“Randsaum” in this case seems to be meant a depressed free margin. The

depressed zone of the species alluded to by BOUCEK is extremely narrow.

In L. ? foveosulcata n. sp. the depressed zone is very narrow, but in L. ventro-

turgida n. sp. it is broader. In L. reticulata THORSLUND, which was mentioned

above, the depressed free marginal zone is broad and distinct.

From these examples, it may appear that the characters of Laccoprimitia
are very variable. In fact, it may be questioned whether those species which
are now referred to this genus can be referable to one genus. For the
present, only a few Laccoprimitia species are known, but when more species
are found, a division of this genus will probably be realized.

A typological grouping of characteristic species may be performed as
follows:

A. Sulcus typical (surrounded all round by equally high walls), shallow;
situated inconsiderably in front of the midlength or distinctly in front
of it; no presulcate node; free marginal zone distinctly or indistinctly
depressed.

1. The genotype (sulcus situated inconsiderably in front of the midlength;

dorsal corners rounded; free marginal zone distinctly depressed).

2. L. subcentralis BOUCEK (sulcus situated distinctly in front of the
midlength; dorsal corners distinct; free marginal zone indistinctly
depressed).

B. Sulcus typical (completely surrounded by equally high walls), deep, situ-
ated inconsiderably in front of the midlength; with or without presulcate
node.

I. Without presulcate node.

1. L. cristata (JONES and HOLL) (carapace proportionally rather
short; dorsal margin moderately long; free marginal zone rather
broad and distinctly depressed).

2. L. reticulata THORSLUND (carapace long; dorsal margin long;
depressed free marginal zone rather broad).

II. With presulcate node.

1. L. ventroturgida n. sp. (anterior and posterior margins rather
symmetrically curved in relation to the longitudinal axis of the
carapace).

2. L. ? mitis OPIK (anterior margin symmetrically rounded; posterior
one asymmetric, forming nearly a right angle with the dorsal
margin).
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C. Sulcus not typical (dorsal limitation low, sulcus dorsoventrally elongated),
deep; presulcate node distinct.
1. L.? foveosulcata n. sp. (outline similar to that of L. ? maitis, see above
B II 2; free marginal zone imperfectly depressed).

As appears from this survey, the monotypic group C is different from
other species referred to Laccoprimitia mainly in the appearance of the
sulcus, which, however, is rather variable in this species: a few specimens
among the paratypoids are so different that, if observed separately, they
would even provisionally scarcely have been referred to Laccoprimitia, but
other specimens, among them the holotype, are, as regards the sulcus,
more closely affined to Laccoprimitia than to any other genus established.
Until further material is obtained, the species is provisionally referred to
Laccoprimitia, but very likely it will later be classed in a new genus.

Possibly group B also (at least partly) will be removed from Laccopri-
mitia and referred to one or more new subgenera or genera.

The following table may give an idea of the distribution of Laccoprimitia
(BASSLER and KELLETT 1934, BOUCEK 1936, OPIK 1937, and TIIORSLUND

1040):

| 1
Europe ' N. America
1
Devonian I I
Gotlandian 7 1 | 8
Ordovician 2 I i 3
10 } 2 ‘ 12

(I agree with BOUCEK's proposal to refer to Laccoprimitia: Primitia
valida JONES 1886, Primitia cristata JONES and HOLL 1865, and Primitia
tersa JONES and HOLL 1865, but Primitia cincta KRAUSE 1889 may be
excluded, since it seems to be an Eurychilininae; Primitia umbilicata JONES
and HOLL 1865 and Primitia striata KRAUSE 1891 may be added.)

The European Ordovician species originate from Estonia and Sweden
(Opik 1937 and THORSLUND 1940). They are Middle Ordovician, like the
American Ordovician species. In the present paper two new Lower Ordo-
vician species are presented.

Laccoprimitia ventroturgida n. sp.
PL V, Fig. 18.
Derivation of name. ventroturgida alludes to the swollen ventral area.
Holotype. The type shown in Pl V, Fig. 18 is holotype (P. L U. No.
ar. os. 359).
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Locality of holotype. Born-Dadran, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G (about
0.6 m below G/RI).

Material. 3 valves (partly slightly damaged) from 2 localities.

Dimensions.
— - — e —
| | H G M| FM Re-
== o) ==t =T 7
No. L H : G DM | FM L L L | DM A ant | A post mep
I ‘
ar. os. i
359 057 | 037 | 0.23 | og4r | 1.01 | 0.54| 0.40| 0.72| 2.72 | 145 740 A%
| |
a;.sozs. 0.56 | 0.30 | 0.23 | 0.42 1.07 || 0.54 0.41‘ 0.75| 2.54 | 140 140 A%

Mean’ 0.56 | 0.31 | 0.23 | 0.42 1.09‘ 0.54‘ 0.411 o.74l 2.63‘ 145 | 140

Diagnosis. Laccoprimitia of moderate size; ventral area swollen, a narrow
zone along free margin depressed; the pit-like sulcus small and deep, situated
in dorsal part of central area and slightly in front of the midlength; pre-
sulcate node small but distinct; dorsal muscle group attachments clearly
visible; surface reticulate and shallowly pitted, except marginally.

Affinities. Like the present species, L. reticulata THORSLUND and L.?
mitis OPIK are reticulate. The former is different from L. wentroturgida in
being proportionally more elongated and in the dorsal angles being less
obtuse. The latter differs as regards the dorsal angles, and in the surface
being more coarsely reticulate or punctate.

L.? foveosulcata n. sp., which is also reticulate, is different in the sulcus
being often continued by a dorsal furrow, and in the posterodorsal end
being elongated and tapering.

Description. Carapace of moderate size; whether or not it is equivalved
was not seen, since only separate valves were observed.

Dorsal margin straight and moderately long; anterior and posterior
margins about equally rounded; ventral margin slightly convex.

Dorsal angles about equal (rather obtuse).

Anterior and posterior parts of carapace of about the same height.

Posterior part of carapace more arched than the anterior which is rather
flat; ventral area swollen; a narrow zone along free margin depressed (best
developed ventrally); surface gently sloping to dorsal margin, somewhat
more steeply to anterior and posterior margins, and very steeply to the
ventral one.

Sulcus is a small and rather deep, rounded pit, situated dorsocentrally
and just in front of the midlength.

Presulcate node situated just in front of dorsal part of sulcus; it is small
and rounded but rather distinct.
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Just dorsal to sulcus and the presulcate node there are distinct impressions
of the dorsal muscle group; furthermore, a single impression is visible just
anterodorsal to the node, and two others just anteroventral to it; a single
impression is discernible in the anterodorsal corner of the valve (these scars
referable to antennal and mandibular muscular attachments).

Surface reticulate and shallowly and narrowly pitted, except marginally.

Occurrence. Lower Ordovician: upper part of stratum G (about 0.6—0.2 m
below GJR //) at Born-Dadran and Leskusinget, in Dalecarlia, Sweden.

Laccoprimitia ? foveosulcata n. sp.
Pl V, Figs. 14 and 17.

Derivation of name. foveosulcata alludes to the fact that the sulcus
is a pit which may be connected with a dorsal furrow.

Holotype. The type shown in Pl V, Fig. 14 is holotype (P. 1. U. No.
ar. 0s. 357).

Locality of holotype. Granmor, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (just
above R //G).

Material. 7 valves from 3 localities.

Dimensions.
—— — S — —
. mI B |G |DMI FM Re-
No. ‘ 155 ’ H G DM | FM ‘ L L L | DM A ant | A post mark
i
ar. os. |
357 043 023 | 019 | 042 | 08I | 054 044 0.97| 1.93 | 130 | Qo0 A%
a;.s%s.; 0.41 = 0.24 | 0.17 | 0.41 | 079 | 0.58| 0.41| 1.00| 1.93 | I20 85 A%
!
a;'soss'i 0.40 0.23 | 0.18 | 0.35 | 0.74 | 0.57| 0.45| 0.88| z2.11 130 9o A%
a;.s%s.i 0.40 | 0.23 | 0.19 | 0.40 | 0.70 ‘0.57 0.47 | 1.00| 1.75 120 L 90 A\
| i
al_;,.s(zs"‘ 040 | 021 017 | 036 | 070 053] 0.42| 0.90| 1.94 | 130 | 105 A
0.24 0.19 0.42 0.81 0.58 0.47 1.00 2.1T |
Mean | o041 | 0.23 | 0.18 | 0.39 | 0.75 | 0.56| 0.44| 0.95| 1.93 | 125 9o !
o.21 0.17 0.35 0.70 0.53 0.41 0.88 1.75 |

Diagnosis. Ostracods of small size, provisionally referred to Laccoprimitia;
posterodorsal part of carapace elongated and tapering; sulcus forms a deep
and distinct pit, the dorsal limitation of which is lower than the limitation
for the rest, sometimes continued by a dorsal furrow; surface relatively
coarsely and generally distinctly reticulate.
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Affinities. This species is not a typical Laccoprimitia and therefore only
provisionally referred to this genus.

As regards outline, the species is reminiscent of Z.? mitis OPIK, but
is different as regards surface pattern: L.? muatis is only slightly pitted, but
the present species is reticulate.

From other reticulate Laccoprimitia species known it is different in that
the sulcus of these species is surrounded dorsally by a higher wall than in
the present species.

Description. Carapace rather small; whether or not it is equivalved was
not determined, since only separate valves were observed.

Dorsal margin straight and long; anterior margin broadly curved and
rather symmetric in relation to the longitudinal axis of the carapace; posterior
margin very broadly curved and asymmetric in relation to the longitudinal
axis so that the posterodorsal part of carapace is elongated and tapering;
ventral margin moderately convex.

Anterodorsal angle more obtuse than posterodorsal, which is almost a
rightangle.

Anterior part of carapace slightly higher than posterior.

Carapace moderately arched, postsulcate region somewhat more arched
than the presulcate; surface gently sloping to dorsal margin, somewhat more
steeply to anterior and posterior, and very steeply to ventral margin, which
posteroventrally is slightly concealed by a protruding part of the valve; a
very narrow free marginal zone depressed (not distinctly observable in all
specimens).

Sulcus is a deep and slightly dorsoventrally elongated pit situated in
the dorsocentral area and distinctly in front of the midlength. Its dorsal
limitation is lower than the limitation for the rest; sometimes dorsally con-
nected with a short furrow.

Presulcate node small and low but clearly visible; situated just in front
of the sulcate pit.

Surface relatively coarsely and most often rather distinctly reticulate,
except a narrow limbate zone which is smooth; peripherally the reticulum
is somewhat elongated conforming to the margins.

Occurrence. Lower Ordovician: upper part of stratum A&/ and lower
part of stratum G (from about 0.2 m below R /7/G to about 0.8 m above this
boundary) at Stenberg, Granmor, and Leskusinget, in Dalecarlia, Sweden.

Survey of the dimensions of Laccoprimitia.

In spite of the fact that only few specimens of each species were measurable,
the mean data surveyed in the following table may give an idea of the
considerable difference between the species as regards the relative length of
the margins and the size of the dorsal angles.
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Num- G |DM ‘ FM ‘
ber L H G | DM T T | DM | A ant | A post
L vent | } | |
. ventro- ; |
; .56 | o. i g ! : d 74| 2.6 !
turgida 2 056 031 0.23 042 1.09| 0.54 0.41| 0.74 31 145 | 140
L.? foveo- 8 ‘ 6 i ‘
ot s | o1 | 023 018 039 0.75  0.56 044  0.95 1.93; 125 | 90
Mean J 0‘55‘ 0‘43‘ 0.85| 1.28] 135 ! s |

Genus Conchoprimites n. gen.

Derivation of name. Conchoprimites is chosen to point to the fact that
this genus is removed from Conchoprimitia OPIK.

Genotype. Conchoprimites reticulifera n. sp.

Occurrence. Ordovician.

Diagnosis. Ostracods of Primitiid appearance; length 0.7—3.2 mm; left
valve larger than the right, which is distinctly overlapped along the ventral
margin and generally less distinctly along anterior and posterior margins;
valves generally provided with a groove conforming to the whole free
margin or anterior and (or) posterior margins, the groove sometimes com-
bined with a step-like marking; sulcus generally deep or rather deep, its
anterior margin often more steeply sloping than its posterior; presulcate
node often present, sometimes also a postsulcate; surface smooth, punctate
(entirely or partly), or reticulate.

Discussion and remarks. In splitting the genus Couc/wprimitia OPIK
the distinctly sulcate species are proposed to form the new genus Conc/hopri-
mites. This genus is 1-grooved or has a corresponding step-like margin.
In C.deminuta OPIK traces of a second groove may be discernible (cf. OpPIK
1937, Pl. XI, Fig. 8). The taxonomic importance of the number of grooves
is not yet investigated. The central region of Conchoprimites does not seem
to be swollen like a shield, such as is distinctive for Conclhoides n. gen.

Most of the species referred to Conchoprimitia OPIK may be transferred
into Conchoprimites :

. tolli (BONNEMA 1909Q)

. 2olli integra OPIK 1937
tallinnensis OPIK 1937
deminuta OPIK 1937

? inusitata OPIK 1937

. elongata THORSLUND 1940

. leperditoides THORSLUND 1940
. hallensis THORSLUND 1940

"\Q"\ﬁf‘xﬁﬁﬁ
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In the 3 last-mentioned species the sulcus is less deep than in the others.
It may be added that in these species the punctation is more poorly
developed or even totally lacking.

One species (C.? inusitata) is stated by OPIK to be sexually dimorphic.
One type provided with ‘‘lateral carinae” without argumentation was mentioned
as female, whereas another lacking such “carinae” was considered male.
The term “lateral carina” was not defined. In describing another species
(OPIK 1937, p. 19), a ‘“‘carina (false border)” is mentioned, but since false
border is a very dubious term, the information is of little value. Judging
from Pl XIII, Figs. 10 and 11 (OPIK 1937), with lateral carina is in this
case meant a carinoid ridge. ‘It seems the carinae of C. 7 7nusitata correspond
probably to the concentricgrooves of other species of the genus Conclhoprimitia”
(OPIK 1937, p. 12). The type considered male has no lateral carina and no
groove conforming to the free margin.

Judging from Pl. XIII, Fig. 12 (OPIK 1937), the surface, moreover, is
not punctate like the ‘“female” type, and the sulcus also gives the impres-
sion of being of different appearance. One may really wonder whether these
types represent the same species.

OPIK’s statement that the carinate type is female and the non-carinate
is male of the same species is groundless and has to be rejected. KAY's
statement (1940, p. 249) on sexual dimorphism in the taxonomically very
dubious American species Conchoprimitia (Eurychilina?) symmetrica (ULRICH
1894) KAy 1940, which may possibly, but not very likely, be referable to
Conchoprimites, seems equally groundless. Without further argumentation he
states as regards this species: ‘‘dimorphic, female form bearing flange
within free margins’. In fact, nothing is known with certainty about sexual
dimorphism in Conc/wprimites.

The hitherto known species which may be referable to Conchoprimites
(0 in number) are all European. Those described by BONNEMA and Opik
(5 species) were found in Estonia and those described by THORSLUND
(3 species) were found in Sweden. They are all Middle Ordovician. The
Estonian species are generally distinctly punctate, the Swedish ones are
indistinctly punctate or smooth.

In the present work is presented a Swedish Lower Ordovician Conc/o-
primites species which is reticulate.

Conchoprimites reticulifera n. sp.
P1. V, Fig. 20.

Derivation of name. retzculifera alludes to the reticulate surface.

Holotype. The type shown in Pl. V, Fig. 20 is holotype (P.I1. U. No.
ar. 0s. 366).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.
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Stratum of holotype. Lower Ordovician: lower part of stratum G (about
1.2 m above RI//G).
Material. 1 carapace and g valves from 4 localities.

Dimensions.
. - - mH G - D M! FM e _-._Re_-.
No L H G DM‘FM L T TID— /\antl/\postmark
| |
|
32‘6025 132 | 089 [ 0.65 | 095 | 2.79 067|049| 072| 2.93 | 135 | 125 | V
32'6(;5‘ 1.06 | 070 | 0.47 | 0.79 | 2.28 | 0.66| 0.44| 0.74| 2.89 | 130 | 125 | V
a:r,’.6%s. 1.01 | 066 | o044 | 079 | 1.98 065 0.44| 0.78| 257 | 730 | 120 C
1
33'6015 098 | 067 | 0.40 | 0.74 | 2.04 | 0.68]| 0.41| 0.75| 276 | 135 | 125 | V
i
a;&s. 080 | 0.55 | 0.40 | 060 | 1.72 069 0.50| 0.75| 2.87 | 135 | 125 |V
! |
0.89 0.65 0.95 2.79 ” 0.69 0.350 0.78 2.93
Mean | 1.03 | 069 | 047 | 0.77 | 2.16 0.67| 0.46| 0.75| 2.79 | 135 125
0.55 0.40 o0.60 1.72 i 0.65 ©.41 0.72 2.51 |

Diagnosis. Conchoprimites of moderate or rather small size; grooves
conforming to anterior and posterior margins; sulcus rather short and broad
but distinct; presulcate node very low; surface reticulate, except for a mar-
ginal zone.

Affinities. The species is unique in being reticulate and is therefore
not confusable with other known species of Conc/wprimites.

Description. Carapace of moderate or rather small size; the left valve
is the larger, overlapping the right one along ventral margin.

Dorsal margin straight and rather long; anterior margin more convex
than posterior one; ventral margin moderately convex.

Anterodorsal angle somewhat more obtuse than the posterior.

Anterior and posterior parts of carapace of about the same height, or
the posterior part somewhat higher.

Carapace moderately arched, presulcate region somewhat more than
postsulcate (the former slightly swollen just in front of sulcus; the latter
swollen just posteroventral to sulcus, its remaining part flattened); surface
gently sloping to the margins, especially to the posterior; dorsal corners
pinched, the posterodorsal more than the anterodorsal.

Mostly only the dorsal part of anterior margin and generally the whole
posterior one conformed to by grooves; anterior groove shallow and rather
broad, posterior one broad and shallow in the dorsal part but other-
wise scratch-like.

Sulcus situated mainly dorsocentrally and distinctly in front of the
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midlength; it is practically straight and rather short, deep, and broad; its
anterior wall more steeply sloping than the posterior.

Presulcate node mostly minute and slightly dorsoventrally elongated.

Surface reticulate, except for a marginal zone of different breadth, which
is smooth or faintly rugose; reticulum somewhat tenuous but generally
distinct (as a rule most distinct in the presulcate region).

Occurrence. Lower Ordovician: lower part of stratum G (about 1.1—
1.4 m above R //G) at Leskusinget, Stenberg, Rojerdsvigen, and Rivanis,
in Dalecarlia, Sweden.

Subfamily Primitiopsinae (SWARTZ 1930).

Diagnosis. SWARTZ 1936, p. 555.
Discussion and remarks. Cf. above p. 206.

Genus Primitiopsis JoNEs 1887.

Genotype. Prinztiopsis planifrons JONES 1887.

Occurrence. Ordovician—Gotlandian—Devonian.

Diagnosis. The original diagnosis by JONES (1887, p. 5 and 1888, p. 406)
was completed by later authors, e.g. ULRICH and BASSLER 1923, p. 300
(their diagnosis seems to be based mainly on the genotype), and SWARTZ
1936, p. 555.

Discussion and remarks. In the original diagnosis, JONES especially
pointed to the small anterior chamber, “which is partitioned off from the rest
of the cavity by a cross wall”. “This constitutes the generic distinction”
(1888, p. 406 f.). JONES (1888, p. 407) was aware of the fact that the cham-
bered end is the anterior, “‘because that end has its analogue in the struc-
ture of the recent C/ilamydotheca SAUSSURE”. Later authors erroneously con-
sidered this end posterior in suggesting the chamber to be a brood pouch.
Specimens considered males have no such pouch as illustrated by ULRICH
and BASSLER (1923, p. 298). Judging by HARRIS (DECKER 1931, p. 91) also
the “males” of Primitiopsis bassleri HARRIS should have a chamber, though
less prominently developed than in “females”.

Specimens provided with an anterior chamber may be recognizable as
Primitiopsis also externally, since the surface covering the chamber is smooth
but the rest of the surface is reticulate. Specimens lacking anterior cham-
ber may not always be so easily distinguishable. They may be confused
with Laccoprimitia, since both have a pit-like sulcus and since, like FPrzmu-
tiopsis, many Laccoprimitia species are reticulate. The marginal zone is
differently developed: that of Laccoprimitia is depressed but that of Primi-
ziopsis is not depressed. However, this difference may often not be distinct,
since the depressed marginal zone of Laccoprimitia does not seem to be distinctly
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developed in all species. Therefore, a species may not be determined as
Primitiopsis unless the presence of an anterior chamber is proved.

This was not always made. Earlier in this paper was mentioned (p. 207)
that KAY proposed to refer Primitiella to the subfamily Primitiopsinae
on account of the fact that the carapace is more arched in the end which,
according to his conception of the orientation of the carapace, is ante-
rior (in fact it is the posterior end). Thus, he does not compare the same
ends and, additionally, he has not observed (either internally or externally)
whether there is a chamber or not. His proposal has to be rejected.

KAy (1940, p. 261) described a new species as Primitiopsis ? bella since
it is “similar to the genotype in having a shallow sulcus with a doubtful
median pit, in being coarsely punctate, and, from comparison with Przma-
tzella constricta, being dimorphic in the anterior”’. His statement about the
similarity to Primitiella is obviously of no importance for his reference of
the species to Primitiopsis; furthermore it may be added that in the geno-
type the sulcus is a small but distinct pit and not ‘“‘a shallow sulcus with
a doubtful median pit” (cf. ULRICH and BASSLER 1923, Fig. 15, p. 298).
The continuation of KAyY’'s discussion on the taxonomical position of the
species considered is also very curious: “‘Primitiella planifrons (the genotype)
also has dimorphism at the opposite end of the valve from the sulcus, but
differs in having a terminal brood pouch.” The ‘“‘terminal brood pouch”,
as mentioned, is the deciding criterium for the genus Primutiopsis. If the
species under consideration has no anterior chamber, as stated by KAy,
it may not be a Primitiopsis.

P. oblonga (JoNES and HoOLL) and 2. obsoleta (JONES and HOLL) are
different from other Primutiopsis species and might properly be removed
from this genus, as proposed by SWARTZ (1936, p. 555). They are non-
pitted and non-reticulate.

Inclusive of these two species, 10 species seem to be referable to Prz-
mitiopsis (one reported as uncertain); 2.7 bella KAY which was discussed
above is not included. The 10 species are distributed in the following way
(BASSLER and KELLETT 1934, and SWARTZ 1936, who adds Primitia ret:-
cristata JONES and HOLL, op. cit. p. 558).

Europe N. America |

Devonian 2 2 4 |
Gotlandian 5 5 [
Ordovician I I |

* 4 of them from the Island of Gotland.
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The Ordovician species is Middle Ordovician.

In the present work, one Lower Ordovician species is described, which
is provisionally referred to Primitiopsis. Since the only specimen secured
could not be investigated internally, it was not observed whether or not

an anterior chamber is present, and, hence, its generic position is somewhat
uncertain.

Primitiopsis (?) circumreticulatum n. sp.
PL V, Fig. 19.

Derivation of name. circumreticulatum alludes to the fact that the re-
ticulation is elongated conforming to the margins.

Holotype. The type shown in Pl V, Fig. 19 is holotype (P.1.U. No.
ar. os. 360).

Locality of holotype. Silverberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: presumably lower part of
stratum G; the exact distance from the boundary R /7/G could not be estab-
lished, since this boundary was not observable at Silverberg.

Material. One valve.

Dimensions.

— — - - e
,- . H| G |[DM|FM Re-
| No. DM = | = |=—| :
| No L ‘ H ‘ G ‘ FM | L L | L | DM \ ant|A post[mark
o] T
|al’~605 0.62 | 0.35 | 0.28 | 049 | 1.16 || 0.56| 0.45 o.79‘ 2.36‘ 140 120 v

360 | | ‘

Diagnosis. Ostracod of moderate size, most likely referable to Primi-
tiopsis; free marginal zone not depressed; sulcus small and pit-like; surface
distinctly reticulate; reticulum elongated conforming to the margins.

Affinities. The species is provisionally considered a Przmitiopsis on ac-
count of the distinct pit in the central area, the distinctly reticulate sur-
face, and the fact that the free marginal zone is not depressed. The spe-
cies could not be proved to be a Primitiopsis, since it was not possible
to observe whether an anterior chamber is present.

The circummarginal arrangement of the reticulum distinguishes the pre-
sent species from other Primutiopsis species known.

Description. Carapace of moderate size; whether or not it is equivalved
was not ascertainable, since only one separate valve was observed.

Dorsal margin straight and rather long; anterior and posterior margins
regularly curved, anterior somewhat more than posterior; ventral margin
nearly straight, parallel to the dorsal margin.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Anterior and posterior parts of carapace of about the same height.

Carapace moderately and rather regularly arched, anterior area somewhat

16— 48705 Bull. of Geol. Vol. XXXIII
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more arched than the posterior; ventral area slightly protruding over ventral
margin.

Sulcus situated in the dorsal part of central area and just in front of
the midlength; it is a small, rounded, and rather deep and distinct pit.

Surface distinctly reticulate; reticulum elongated conforming to the margin.

Occurrence. Lower Ordovician: stratum G, presumably lower part; the
exact distance from A //G or G/R// not known, since these boundaries
were not observable in the only locality where the present species was
found, viz. Silverberg (sample 4), in Dalecarlia, Sweden.

Family Hollinidae ScumIDT 1041.

Diagnosis. SCHMIDT 1941, p. 31.
Discussion and remarks. According to SCHMIDT, this family is separable
into 4 new subfamilies:

Hollininae
Ctenentominae
Tetradellinae
Ctenonotellinae.

I propose to refer two additional subfamilies to Hollinidae: Eurychili-
ninae ULRICH and BASSLER 1923 and Euprimitiinae n. subfam. The genera
of these subfamilies are usually classed in Primitiidae.

It may not be appropriate to class the velate subfamily Eurychilininae in
Primitiinae as has hitherto been done; in fact it may be more closely related
to Hollinidae subfamilies, especially to Ctenentominae. This suggestion is
based mainly on the important fact that both have a velate structure. But
there is also essential agreement as regards sulcus and presulcate node.
For the same reasons, Zuprimitia and some allied genera here proposed
to form the subfamily Euprimitiinae are referred to Hollinidae; in this case
the velate structure is not a velum but a velate ridge.

After exclusion of these subfamilies, Primitiinae becomes an entirely
non-velate subfamily.

Besides these now presently proposed subfamilies, Ctenentominae and
Tetradellinae are represented in the material investigated here.

Subfamily Euprimitiinae n. subf.

Diagnosis. A group of genera provided with a velate ridge; sulcus
most often rather straight, short, broad, and moderately deep, sometimes
its ventral part is surrounded by a horseshoe-shaped ridge; presulcate node
generally present, surface mostly reticulate or punctate (often very coarsely),
sometimes granulate, granoreticulate, lineate, or smooth.

Discussion and remarks. Ewuprimitia and the allied genera Euprimites
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n. gen., Hallie/lla ULRICH and Hallatia KAY may be closely related to Eurychi-
lininae. However, they are different from Eurychilininae and may form a
new subfamily called Euprimitiinae. The most distinctive difference is in
the appearance of the velate structure. In Eurychilininae it forms a broad
velum and is often dimorphic: in some specimens it is partly convex so
that an extraneous chamber is formed between the vela. In Euprimitiinae
it consists of a generally rather low ridge which is narrow or moderately
broad (most often called “‘the false border”). An extraneous chamber like
that of Eurychilininae may not occur. KaY's remark that “female’”” carapaces of
Euprimitia have “‘a posteroventral flange obscuring a marginal, channellike
pouch’” (1940, p. 252) should have been completed by illustrations to verify
such a remarkable statement. The accompanying illustrations do not yield
information in this respect.

On account of this dimorphism and of similarity in the appearance of
the sulcus KAY ranked FEwprimitia in Eurychilininae.

Genus Euprimitia ULrRICH and BASSLER 1923.

Genotype. Primitia sanctipauli ULRICH 1894.

Occurrence. Ordovician—Gotlandian.

Diagnosis. ULRICH and BASSLER 1923, p. 300.

Discussion and remarks. Important additions to the original diagnosis
have not been made.

(KaY's statement about sexual dimorphism (1940, p. 252) cannot be
considered proved, cf. above.)

From FEuwuprimitia ULRICH and BASSLER I propose to remove those
species in which the ventral part of sulcus is surrounded by a horseshoe-
shaped ridge. They form the new genus Zuprimites.

Only 6 species belonging to FEuwuprimitia emend. may be known; revised
data from BASSLER and KELLETT 1934, OPIK 1937, THORSLUND 1940, and
KAy 1940. They are distributed in the following way:

Europe J N. America
!
Gotlandian 1 |
Ordovician 2 3 5
| 3 3 6

The Ordovician species are Middle Ordovician. The European ones
originate from Estonia.

In the present paper are described three Lower Ordovician ZEuprimitia
species from Sweden.
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Euprimitia tenuireticulata n. sp.
PL. V, Figs. 25 and 26.

Derivation of name. Zenuzreticulata alludes to the tenuously reticulate
surface.

Holotype. The type shown in Pl. V, Fig. 25 is holotype (P.I. U. No.
ar. os. 370).

Locality of holotype. Leskusidnget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum A /7
(about 0.2 m above GIR 7]).

Material. 3 valves from 2 localities.

Dimensions.

Re-
mark

FM |
No. | L | H | G DM’FM Dy | ant

R A post
L| LT | L P

1.00 | 0.65 | 042 0.93‘ 2.09 0.65| 042 0.93| 2.25 | 115 | 100 \%

ar. os.

370 b

a:';)[s'f 070 | 0.43 | 0.29 0.64‘ 142 || 062 | 0.41| 091 2.22 | 115 | 100 | Y4
J | |

Mean} 0.85 \ 0.54 | 0.36 079 | 1.76 “ 0.64 0.41’ 0.92‘ 224 | 115 | 100

Diagnosis. ZEuprimitza of moderate size; free margin surrounded by a
narrow velate ridge; area between velate ridge and free margin convex and
very narrow; sulcus short, rather broad and deep, dorsal part widened,;
presulcate node rather low but distinct, rounded or dorsoventrally slightly
elongated; surface tenuously reticulate.

Affinities. The species is different from Z. macroreticulata n. sp. in being
more tenuously reticulate and in the velate ridge being narrower.

Regarding the reticulation, the species resembles FEuprimites reticulo-
granulata n. sp., but the generic character of Euprimites, i.e. the ventral
part of sulcus being surrounded by a horseshoe-shaped ridge, is sufficient
to distinguish £. reticulogranulaia from the present species.

Furthermore, Macronotella reticulata n. sp. is somewhat reminiscent of Eu-
primitia tenuiveticulata as regards general shape and the reticulation. They are
distinguishable in that the sulcate depression of Macronotella reticulata is
very shallow and the presulcate node of that species is extremely low;
moreover, the most distinguishing generic character of Macronotella (the
large and rounded central muscle spot) is often discernible externally in
M. reticulata.

Description. Carapace moderately large; whether or not it is equivalved
could not be determined, since only separate valves were observed.
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Dorsal margin straight and long; anterior and posterior margins broadly
rounded, anterior slightly more than posterior; ventral margin rather convex.

Dorsal angles only slightly obtuse, posterodorsal somewhat less obtuse
than the anterodorsal.

Anterior and posterior parts of carapace of about the same height.

Valves moderately arched, presulcate region somewhat more than the
postsulcate, which is rather flattened in the posterior part; posterodorsal
corner pinched; area between free margin and velate ridge concave and
very narrow.

Velate ridge narrow, extending from anterodorsal to posterodorsal corner.

Sulcus situated mainly in the dorsocentral area and somewhat in front
of the midlength; it is short, rather broad and deep; dorsal part broader
and less distinct.

Presulcate node low and rounded, or slightly dorsoventrally elongated.

Central muscle spot discernible in ventral part of sulcus; in the broadened
dorsal part of sulcus the impressions of the dorsal muscle group are vis-
ible; in front of the presulcate node impressions of antennal and man-
dibular muscles occur (mainly anterodorsally of it, but also anteroventrally);
in the anterodorsal corner is a rather distinct muscle impression.

Surface tenuously reticulate (the narrow zone between velate ridge
and free margin smooth); “meshes’ elongated, mainly conforming to the
margins; the reticulum seems to be better developed in later stages than
in earlier (in specimen No. 371 [0.70 mm)] the reticulum is more tenuous
than in No. 370 [1.00 mm]; moreover, in No. 371 the postsulcate region
is very indistinctly reticulate).

Occurrence. Lower Ordovician: upper part of stratum G and lower part
of stratum R /7 (from about 0.1 m below G/R// to about 0.2 m above this
boundary) at Leskusinget and Rivanis, in Dalecarlia, Sweden.

Euprimitia macroreticulata n. sp.
PL.V, Figs. 22 and 23.

Derivation of name. macroreticulata alludes to the widely reticulate
surface.

Holotype. The type shown in Pl. V, Fig. 22 is holotype (P.I. U. No.
ar. os. 373).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G
(about 0.6 m above R7/G).

Material. 6 valves from 3 localities.

Diagnosis. ZEuprimitia of small size; posterodorsal part of carapace
slightly extended and tapering; velate ridge relatively broad, not extending
to dorsal corners; area between velate ridge and free margin slightly
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Dimensions.
— = T .-=._,,._l —— ] — .__:
| ¢ | H |G |DM|FM Re. |
No. | L H ; G ;DM‘ FMH L L | DM A ant | A post farke]|
ar. os. ‘
376 0.57 | 038 | 030 | 048 | 1.13 \1 0.67 | 0.53| 0.84| 2.35 | 130 110 \%
. 0s. |
ag;;s 049 | 036 | 0.23 | o040 | 0.95 ‘; 0.73| 0.47| 0.82| 2.37 | 130 170 \Y%
32'7%5' 0.49 | 0.36 | 0.26 | 0.41 | 1.00 ‘ 0.73| 0.53| 0.84| 2.44 | 125 115 A%

a;‘;f,' 0.44 | 0.27 | 0.20| 0.39 | 0.88 I 0.61 | 0.45| 0.89| 2.26 | 130 105 \%

a;'7°7s' 0.43 | 0.30 | 0.23 | 0.38 | 0.87 ‘ 0.70| 0.54| 0.89| 2.29 | 115§ 110 \%
ag';’ss' 041 | 027 | 020 | 0.36 | 075 "‘ 0.66| 0.49| 0.88| 2.08 | 105 | 115 | V

0.38 0.30 0.48 1.13 H 0.73 0.54 0.89 2.44 l
Mean | 0.47 | 0.32 | 0.24 | 0.40 | 0.93 ‘ 0.68 | 0.51| 0.86| 2.30 | 125 | 1I0O

i

0.27 0.20 0.36 0.75 0.61 0.45 0.82 2.08 |

* Specimen encrusted with limonite and shrunken, length in reality 0.56 mm (cf.
Pl V, Fig. 23).

concave and fairly broad; sulcus deep and rather broad, ventral end some-
what curved forwards; presulcate node relatively large; surface widely
reticulate.

Affinities. The species is distinguishable from other Zuprimitia species
on account of the appearance of the outline (posterodorsal part slightly
extended and tapering), the velate ridge (proportionally broad and not
reaching the dorsal corners), the deep sulcus and the distinct presulcate
node, and the reticulation (meshes more equilateral and relatively larger
than in other known species of Euprimitia).

Description. Carapace small; whether or not it is equivalved could
not be ascertained, since only separate valves were observed.

Dorsal margin straight and long; anterior margin widely curved, and
rather symmetric to the longitudinal axis of the carapace; posterior margin
asymmetric so that posterodorsal part of carapace is slightly extended
and tapering; ventral margin rather much convex.

Anterodorsal angle somewhat more obtuse than posterodorsal.

Anterior part of carapace somewhat higher than posterior.

Carapace moderately arched, postsulcate region more than presulcate
(area just posteroventral to sulcus somewhat swollen, posterodorsal area
slightly flattened); area between velate ridge and free margin slightly concave.

Velate ridge broadest anteroventrally (thus constituting a forward swing),
successively diminishing in breadth towards the ends, extending to dorsal
part of anterior and posterior margins.

Sulcus situated distinctly in front of the midlength; it is deep, rather
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broad, and long, extending from about the midheight of dorsal area to
about middle part of central area; its dorsal half directed dorsoventrally,
its ventral slightly curved forwards.

Presulcate node situated dorsocentrally (just in front of the middle part
of sulcus); it is rounded or slightly dorsoventrally elongated and rather
low but distinct.

Surface reticulate, except sulcus and presulcate node which are smooth;
reticulation distinct, especially in the presulcate region, but very indistinct
in the area between velate ridge and free margin; reticulum proportionally
wide and fairly equilateral.

Notes on the larval development. Judging by the specimens measured,
it seems as if the anterodorsal angle grows more and more obtuse during
the ontogenesis. Other ontogenetic changes were not observed.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.6—
0.7 m above R //G) at Stenberg and Leskusinget, in Dalecarlia, Sweden;
furthermore, one specimen was observed at Silverberg in Dalecarlia, viz.
in sample No. 2 (stratum G; distance from R //G not known, this boundary
not having been observed at Silverberg).

Euprimitia planopunctata n. sp.
Pl V, Figs. 21 and 24.

Derivation of name. planopunctata alludes to the shallowly pitted surface.

Holotype. The type shown in PL V, Fig. 21 is holotype (P.I. U. No.
ar. 0s. 390).

Locality of holotype. Born-Dadran, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum & //
(about 0.3 m above G/R /7).

Material. 2 valves and 26 internal moulds from 2 localities.

Diagnosis. Euprimitia of rather small size; ventral margin and ventral
part of anterior and posterior margins surrounded by a low velate ridge;
area between velate ridge and free margin distinctly concave and rather
narrow; sulcus short, shallow, and fairly broad; presulcate node small and
tuberculoid, distinct; surface shallowly pitted; surface of internal mould
additionally slightly tuberculate.

Affinities. The characteristic shallowly pitted surface makes this species
distinguishable from other known species of Euprimitia.

The species may be reminiscent of certain specimens of Macronotella
reticulata n. sp., viz. those in which the large central muscle spot is indistinct
and a slight sulcate depression and a minute presulcate node are developed.
M. reticulata is different mainly in that the entire region between the dorsal
margin and the velate ridge is reticulate; in the present species this zone
is smooth and shallowly pitted.
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Dimensions.
H| c |pM|FM | Re.
No. L | H G DM | FM ‘ T | T L | DM A ant | A post sk
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32-9‘2)5' 055 | 033 | 0.24 | o042 | 109 060 044 0.76| 260 | 735 | 120 | M
'a;-sc(’)s' 0.54 | 0.33 | 0.26 | 0.40 | 1.09 ‘ 0.61| 0.48| 074 | 2.72 | 135 | 120 | ™
a;.8(325_ 0.50 | 0.29 | 0.2¢ | 0.42 | 0.95 T0-58 0-42]| 084] 2.26 fi 125 | o | M
ar. os. M

M

ar. os.
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0.43 | 0.28 | 0.20 | 0.35 | 0.86 | 0.65| 0.47| 0.81| 2.46 | 130 | 110

0.46 0.35 o.60 1.39‘ 0.67 0.49 0.84 2.72
Mean | o.57 | 0.36 | 0.25 | 0.45 | I1.I0 |o.62 0.44| 0.79| 2.44 | 130 120
0.58 o.41 0.74 2.23

0.26 | o0.19 0.35 0.84

Description. Carapace rather small; whether or not it is equivalved
could not be established, since only separate valves were observed.

Dorsal margin straight and moderately long; anterior margin slightly
more convex than posterior; ventral margin moderately convex.

Anterodorsal angle somewhat more obtuse than posterodorsal.

Anterior and posterior parts of carapace of about the same height.

Carapace moderately arched, postsulcate region slightly more than
presulcate; posterodorsal corner somewhat pinched; area between velate
ridge and free margin narrow and concave.

Velate ridge low, not entirely concealing corresponding parts of free
margin, extending to dorsal parts of anterior and posterior margins.

Sulcus situated in the dorsocentral area distinctly in front of the mid-
length; it is shallow, short, and fairly broad.

Presulcate node small and tuberculoid.

Surface mainly posterior and ventral to sulcus shallowly pitted; surface
of internal moulds variably developed: extremely shallow pits distinctly
developed in a few specimens, in others the pits are indistinct, and in
many specimens they are not discernible at all; scattered minute tubercles
occur permanently, however.
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Muscular impressions mostly distinctly discernible in internal moulds;
central muscle spot large and rounded; dorsal muscle group impressions
often distinct; in front of presulcate node (partly anterodorsally and partly
anteroventrally) antennal and mandibular muscle scars often visible; some-
times an impression occurs in the anterodorsal corner of the internal mould.

Occurrence. Lower Ordovician: lower part of stratum R 7/ (from just
above GJ/R II to about 0.3 m above this boundary) at Silverberg II and
Born-Dadran, in Dalecarlia, Sweden.

Survey of the dimensions of Euprimitia.

The extent to which the following mean data are representative is
restricted, owing partly to the fact that the measurable specimens of
E. tenuiveticulata are few and partly to the fact that Z. planopunctata is repre-
sented mainly by internal moulds.

It may be noticed that the dorsal margin seems to be long in all
species; it is especially long in £. tenuireticulata and E. macroreticulata.

—
Num- H G |[IDM|FM
ber L } H G |[DM FM‘ T | T T oM A ant | A post
t |
fetziZtha 2 | 0.85 | 054, 0.36| 0.79 1.765i 064 0.41| 0.92 2.24I 115 | 100
1 |= |
it::l;’li;‘; 6 o.47i 0.32| 0.24| 0.40| 0.93|| 0.68 | 0.51 | 0.86| 2.30| 125 | 110
E. plano- |
punctata

10 0.57 | 0.36| 0.25 | 0.45 xro‘}062i0.44 0.79 | 2.44| 130 120

Mean 065 o45|086‘ 2.31| 125 110

Genus Euprimites n. gen.

Derivation of name. Zuprimifes is chosen to point to the fact that
this genus is removed from ZEuwuprimitia.

Genotype. Euprimitia veticulogranulaia n. sp.

Occurrence. Ordovician—Gotlandian.

Diagnosis. Monosulcate ostracods of rather small or moderate size:
length about 0.7—1.5 mm; carapace practically equivalved; free margin
surrounded by a velate ridge; sulcus deep and straight, its ventral part
surrounded by a horseshoe-shaped, rounded ridge; presulcate node small,
constituting the continuation of the anterior part of the horseshoe-shaped
ridge; surface smooth (?), lineate and granulate, reticulate, reticulogranulate,
or punctate.

Discussions and remarks. The horseshoe-shaped ridge enclosing the
ventral part of the sulcus is the character which mainly distinguishes
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Euprimites from Euprimitia, from which genus Euwuprimites is detached.
Moreover, in the new genus the sulcus is generally longer and deeper.
These characters are so typical that generic value may be attached to them.

OrIk (1937, p. 19) and THORSLUND (1940, p. 164 and 165) have noticed
the horseshoe-shaped ridge in the following species: ZEuprimitia plena
OrIk 1937, Euprimitia minor THORSLUND 1940, and Euprimitia () lock-
nensis THORSLUND 1940. I propose that these species be referred to Lupri-
mites. Judging by the pictures, the following species may also belong
to Euprimites: Euprimitia buttsi ULRICH and BASSLER 1923 and possibly
Euprimitia sp. aff. bilabrata OPIK 1937. Possibly some or other of the
“Primitia” species of the German Geschiebe geologists appear to belong
to FEuprimites, such as Primitia bursa KRAUSE 1889 (referred to Eury-
c/ulina by BASSLER and KELLETT 1934 without discussion and presumably
erroneously, considered by SCHMIDT 1941 to be a Craspedobolbina;
SCHMIDT’s suggestion requires further confirmation).

The above-mentioned species referred to ZEuprimites are distributed in
the following way:

| Gotlandian 1 I
Ordovician 4 4
; |

The Ordovician species originate from Sweden and Estonia; they are

all Middle Ordovician.
In this paper one Lower Ordovician Euprimutes species is described.

Euprimites reticulogranulata n. sp.
PL.V, Fig. 27.

Derivation of name. reticulogranulata alludes to the fact that the surface
is reticulate and additionally partly granulate.

Holotype. The type shown in Pl. V, Fig. 27 is holotype (P.I.U. No.
ar. 0s. 392).

Locality of holotype. Leskusidnget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum & 7/
(about 0.2 m above G/R /]).

Material. 2 carapaces (in part unsatisfactorily preserved) and 2 valves
from 3 localities.

Diagnosis. ZEuprimites of moderate size; ventral region swollen and
concealing ventral margin; velate ridge running along the most protruding
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Dimensions.
— - ———————— —
' H ‘ G |DM| FM Re-
Noo| L | H | G DM FEMI | ¢ 77| g | /20t [A POSt mark
|I
ar.os. t
392 1.08 | 0.60 | 0.60 | 0.90 1.98| 0.56| 0.56| 0.83| 2.20 | 120 | 115 \%

a;'go;' 0.88 | 054 | 042 | 070 | 1.74 | 0.61| 0.48| 0.80| 2.49 | 135 | 120 | C
ar.os. |

391 064 | 035 | 026 | 0.54 | 1.16 | 0.55| 0.41| 0.84| 2.15 | 130 120 C

o.60 0.60 0.90 1.98 0.61 0.56 0.84 2.49
Mean| 0.87 | o.50 | 0.43 | 0.71 1.63  0.57| 0.49| 0.82| 2.28 | 130 120

0.35 0.26 0.54 1.16 0.55 0.41 o.80 2.15

part of the swollen ventral region, forming there a gentle curve arcuated
outwards; sulcus straight, long, rather deep, and broad; surrounding horse-
shoe-shaped ridge distinct; presulcate node small; surface wrinkly reticulate
and slightly granulate.

Affinities. The species somewhat resembles Euprimites minor (THORS-
LUND), £. locknensis (THORSLUND), and E. plena (OPIK). These species
have different surface patterns (Z. minor: very finely reticulate, ventrally
smooth, no granulation; £. locknensis: a dorsal row of tubercles; £. plena:
surface minutely lineate).

Description. Carapace of moderate size; it seems to be practically
equivalved.

Dorsal margin straight and long; anterior margin slightly more convex
than the posterior; ventral margin moderately or slightly convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Anterior and posterior parts of carapace of about the same height, or
the anterior part inconsiderably higher.

Carapace moderately arched, presulcate region inconsiderably more
arched than the postsulcate; ventral region regularly swollen and concealing
ventral margin (the velate ridge runs along its most protruding part); area
between velate ridge and free margin slightly concave; closely along the
free margin (observed in a right valve) runs a distinct, acute ridge.

Velate ridge narrow and acute, extending to dorsal parts of anterior
and posterior margins, forming in the ventral part a gentle curve arcuated
outwards (cf. Pl V, Fig. 27 c); the ends of the ridge join the free margin
anteriorly and posteriorly.

Sulcus very distinct; it extends from the dorsal area to about the
midheight; it is straight, long, rather broad, and deep; its dorsal section
is about equally broad in all parts, the ventral slightly widened; the walls
of the sulcus steeply sloping, except for the ventral one, which slopes
gently.
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Ventral part of sulcus surrounded by a narrow, rounded, and low but
distinct horseshoe-shaped ridge.

Presulcate node minute, situated about at the midheight of sulcus, causing
a slight sinuosity in the anterior margin of the sulcus.

Surface distinctly reticulate, except for the sulcus and the horseshoe-shaped
ridge which are smooth (owing to the fact that the lines of the reticulum are
somewhat irregularly thick, the surface has a somewhat wrinkled appearance);
surface is partly additionally granulate; granulae most numerous on both sides
of the velate ridge.

Occurrence. Lower Ordovician: upper part of stratum G and lower part of
stratum & /7 (from abouto.2m below G/R /7to about 0.3 m above this boundary)
at Leskusinget, Silverberg II, and Born-D&dran, in Dalecarlia, Sweden.

Subfamily Eurychilininae ULricH and BASSLER 1923.

Diagnosis. A group of broadly velate ostracodal genera; velum in some
genera plane and in others convex; in some genera parts of the specimens
have a plane velum and in others the velum is partly convex (this difference
generally interpreted as sexual dimorphism); sulcus a more or less deep and
distinct furrow, a subcircular pit, an undefined depression, or substituted by
a slightly raised flattened spot or by a rounded node; presulcate node present
or lacking; sometimes also a postsulcate node present; pre- and postsulcate
nodes in some species connected by a more or less distinct wall enclosing
the ventral part of the sulcus; surface smooth, tuberculate, punctate, or reti-
culate; velum often radiately plicated.

Discussion and remarks. Different opinions have been expressed as
regards the taxonomic position of this subfamily: SCHMIDT (1941, p. 28)
suggests it to be intermediate between Hollinidae and Beyrichiidae (‘“‘only
for historical reasons and not from his own judgement’ he referred it to
Primitiinae).

The most important generic characters of Eurychilininae comprise the
sulcus, the presulcate node, and the velum.

The sulcus and the presulcate node are variably developed in different
genera. The sulcus may be more or less deep, and it may be “‘open” dor-
sally, or limited by a wall which gives it a pit-like appearance. In a few
genera, the ventral part of the sulcus is surrounded by a low ridge connected
anteriorly with the presulcate node. This node may be large and distinct
(rounded or dorsoventrally elongated), or small and indistinct, or lacking.

The velum is entirely plane, or parts of it are convex so that sausage-
or egg-shaped rooms are formed.

These spaces are generally considered to be brood pouches. However,
as appears from the discussion on the function of these formations (p. 127),
the velate chambers of Ewurychilininae scarcely served such a purpose.
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Further investigations of transverse sections of an extensive and repre-
sentative material may possibly be able to elucidate the function of the velate
swellings. Such investigations will also determine their taxonomic value. The
latter question is insufficiently studied and, therefore, taxonomic discussions
cannot yet be based upon the velate swellings.

THORSLUND (1940, p. 165 f.), on the basis of the appearance of the velum,
discussed the range of Clilobolbina. He suggests that “primarily (in male and
probably also in unfertilized or unproductive females) the border of the free
margin of Clilobolbina was not bent inwards or ‘curved on its under side
so as to form a concave area around the true contact edges of the valves'
as in Coelochilina and Eurychilina (ULRICH and BASSLER 1923, p. 303). In
reality, this feature is restricted to certain specimens of species of Chilobolbina.”

Thus, TIIORSLUND seems to mean that the velum of Zurychilina and
Coelochilina should be invariably convex, whereas that of C/kilobolbina should
be entirely plane in some specimens but in others partly convex. This is not
tenable. In fact, such dimorphism also occurs in other genera, such as Eury-
chilina and Laccockilina n. gen.

The range of Eurychilininae has been discussed by several authors. I
think that the following genera may be referred to Eurychilininae:

Eurychilina ULRICH 1889

Craspedobolbina KUMMEROW 1924

Mirochilina BOUCEK 1936

Laccoclilina n. gen.

Chilobolbina ULRICHI and BASSLER 1923

Apatochilina ULRICH and BASSLER 1923

Apatobolbina ULRICH and BASSLER 1923

Coelochilina ULRICH and BASSLER 1923

Platychilina KUMMEROW 1933, nomen nudum; in fact THORSLUND 1940
() Neochilina MATERN 1929

In the present material only 2 Eurychilininae genera are discerned, i. e.
Eurychilina (2 species) and Laccockilina n. gen. (4 species). The latter in-
cludes, besides the species described here, some species which were previously
mainly referred to Eurychilina and Coelochilina.

Genus Eurychilina UrLricH 1889.

Genotype. Eurychilina reticulata ULRICH 1889.

Occurrence. Ordovician—Gotlandian—Devonian.

Diagnosis. ULRICH 1894, p. 658. The character “velum on the inner side
deeply concave” is not of general application; it is referable only to the
sausage-shaped part of the velum in certain individuals.

Discussion and remarks. Eurychilininae species in which the sulcus is
shallow, absent, or substituted by an elevation, and the presulcate node poorly
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developed or absent, have previously been grouped in special genera. In this
paper a new genus, Laccockilina, is proposed for those species which have
a deep, pit-like sulcus and a distinct presulcate node; velate swellings are
sausage-shaped. The following characters may be especially distinctive for
Eurychilina in the extension as here proposed: sulcus deep and “‘open’’ dorsally,
presulcate node distinct, and the ventral part of sulcus not seldom surrounded
by a slight elevation; velum in certain specimens sausage-shaped.

BASSLER and KELLETT (1934) referred 26 species to FEurychilina, but 9
(possibly 12) of them are referable to other genera; thus 14 (possibly 17)
species are referable to FEurychilina (E. bursa [KRAUSE], E. bursa scanensis
[TROEDSSON]|, and £. decumana [BONNEMA] are the 3 uncertain species). KAy
(1940) referred 2 additional species to FEurychilina, but, judging from the
descriptions and the illustrations, they may scarcely be referable to this genus;
the new subspecies Z. reticulata parvifrons KAY may be a real Eurychilina,
however. TEICHERT (1937) added one species from Arctic Canada.

The Eurychilina species and subspecies now mentioned are distributed in
the following way:

———— —— — i
Europe N. America Asia | Antarctic

Devonian T I

Gotlandian 2 (?) I I 4

Ordovician 1(?) 12 I 14

30 | 14 I 1 19

The Asiatic Ordovician species is not more closely dated. The other are
Middle Ordovician, except 2 American species which are Lower Ordovician.

In this paper 2 Lower Ordovician Eurychilina species from Sweden are
presented.

Eurychilina dorsotuberculata n. sp.
PL V, Figs. 28—31.

Derivation of name. dorsotuberculata alludes to a row of tubercles along
the dorsal margin.

Holotype. The type shown in Pl V, Fig. 28 is holotype (P. I. U. No.
ar. 0s. 421).

Locality of holotype. Gullerasen, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum R /7
(about 1.0 m above GJR 77).

Material. 1 carapace (valves somewhat dislocated), and 20 valves and
internal moulds from 4 localities.
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Dimensions.
i TH | G DM | Vel | FM], ]I e |
No L|H]| G|DM|FM| Vel { T | T T I T lpM A ant| A\ post mark
a;:';’ls' 1.19| 0.64(0.37| 1.71| 2.07| 0.16| 0.54| 0.37| 0.93| 0.73| 1.87|(120)| 110 A%
8.18'.0(;& 1.16|0.69| — | 1.05| 2.10| 0.16| 0.59, — | 0.90| 0.14| 2.00| 11§ | IIO \%
a;.l%s. 0.92(0.55/0.33|0.79| 1.75| 0.19| 0.60| 0.36| 0.86 | 0.21| 2.22| 125 | IIO A%
a:.zozs. 0.91]0.54/0.32| 0.77| 1.65| 0.12] 0.59| 0.35| 0.85 | 0.13| 2.14| 120 | (115) | V
a‘r‘.lo;. 0.79| 0.48| 0.22[ 0.67| 1.53| — \ 0.61| 0.28| 0.85| — | 2.28| 125 | 110 M
az.loés. 0.70| 0.44| 0.22|0.63| 1.32 | 0.09 0.63| 0.31| 0.90| 0.13| 2.10| 120 | IIO \"%
aZ'IOSS‘ 0.70| 0.40| 0.21| 0.63| 1.23 o.oSl 0.57| 0.30| 0.90| o.11| 1.96| 120 | IIO M
a:.&s. 0.69| 0.40| 0.20| 0.63| 1.23 | 0.09| 0.58 | 0.29| 0.91 | 0.13| 1.96| 115 | 10§ \%
0.69| 0.37| 1.11| 2.10 0.19‘ 0.63| 0.36| o0.93| o.21| =2.28 .
Mean |0.88| 0.52/0.27|0.79| 1.61| o.13/ 0.59| 0.31 | 0.89 | 0.14| 2.07 | 120 | 120 |
o.40| o0.20| 0.63| 1.23| o008 o0.54| o0.28| 0.85| o.11 1.871 l

Diagnosis. Eurychilina of moderate size; sulcus rather broad and shallow;
presulcate node low; velum moderately broad, entirely plane, or plane
posteriorly and convex ventrally and anteriorly, convex section distinctly
striate conforming to the margin; surface of carapace smooth and scatteredly
tuberculate; along the dorsal margin is a row of tubercles.

Affinities. The species is scarcely confusable with other known species
of Eurychilina mainly on account of the shallow sulcus, the flat dorsal area,
and the row of tubercles along the dorsal margin. Z. rugosotuberculata n. sp.
which, like the present species, is irregularly and only partly tuberculate, has
not such a dorsal row of tubercles, and is, furthermore, slightly rugose, whereas
the present species is smooth.

Description. Carapace of moderate size; whether or not it is equivalved
could not be determined, since only separate valves were observed.

Dorsal margin straight and long; anterior and posterior margins regularly
and widely curved, the anterior slightly more curved; ventral margin mod-
erately convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Anterior and posterior parts of carapace of about the same height, or the
posterior part slightly higher.

Carapace slightly arched, presulcate region more flattened than the post-
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sulcate, which is slightly swollen just posterior to sulcus; surface gently and
regularly sloping to the base of the velum and to the dorsal margin.

Velum moderately broad; in some individuals it is plane, in others it is
plane posteriorly but convex anteriorly and ventrally; the margins of the
convex velate sections do not meet, so that the enclosed sausage-shaped
space is open; plane vela and plane velate sections radially ribbed, ribs
(especially posteriorly) broad, steep-margined and flat on the top; convex
sections radially ridged; ridges rounded in transverse section; additionally,
the convex sections are distinctly striate conforming to the margin.

Sulcus situated mainly centrally and distinctly in front of the midlength;
it is short, and fairly broad and shallow; dorsocentrally it forms a broad,
very shallow, and undefined depression.

Presulcate node small, low, and somewhat elongated dorsoventrally; it
continues ventrally in a very flat ridge surrounding ventral part of sulcus.

Surface smooth (velum: see above); small tubercles partly irregularly
scattered and partly arranged in a row along the dorsal margin.

Muscle scars often distinctly visible in internal moulds: besides the central
rounded muscle spot in the ventral part of sulcus, one may discern scars of
the dorsal muscle group as well as scars of antennal and mandibular muscles
anterodorsal and anteroventral to the presulcate node, and one scar in the
anterodorsal corner of the internal mould.

Occurrence. Lower Ordovician: upper part of stratum G and lower
part of stratum R // (from about 0.1 m below G/R /7 to about 1.0 m above
this boundary) at Gullerdsen, Born-Dadran, Silverberg II, Leskusinget, and
Granmor, in Dalecarlia, Sweden.

Eurychilina rugosotuberculata n. sp.
Pl VI, Fig. 1.

Derivation of name. rugosotuberculata alludes to the fact that the surface
is rugose and has scattered small tubercles.

Holotype. The type shown in Pl VI, Fig. 1 is holotype (P.I. U. No.
ar. 0s. 412).

Locality of holotype. Silverberg II, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G (about
0.1 m below GIR /).

Material. One valve (velum partly disturbed).

Dimensions.
o TaH |6 [pDM[ve [FM] | |Re
No. | L | H| G }DM FM | Vel L L L L DM i/\ant A post i
ar.os. | 1,02| 0.63|0.35| 0.88 1.95{i 0.14| 0.62| 0.34 | 0.86| 0.14| 2.22| 120 | 110 \%
| 412 { \
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Diagnosis. Zurychilina of moderate size; sulcus deep and slightly curved
backwards; presulcate node rather large; surface rugose with small scattered
tubercles.

Affinities. There is a certain similarity between the present species and
E. decumana (BONNEMA); they are distinguishable mainly in that the surface
of E. decumana is densely tuberculate (tubercles of E. rugosotuberculata scat-
tered) and in that its presulcate node is insignificant, whereas that of
E. rugosotubevculata is rather large. THORSLUND (1940, p. 166) referred
E. decumana to Chilobolbina, which, however, may not be tenable.

The main differences between the present species and £. dorsotuberculata
n. sp. are mentioned on p. 255.

Description. Carapace of moderate size; whether or not it is equivalved
was not observed, since only one valve was found.

Dorsal margin straight and long; anterior margin somewhat more curved
than the posterior; ventral margin moderately convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Anterior and posterior parts of carapace of about the same height.

Carapace moderately arched; postsulcate region slightly swollen just
posterior to the sulcus; surface gently and regularly sloping to the dorsal
margin and to the base of the velum.

Short and low ridges mainly parallel to the dorsal margin in dorsal corners.

Velum cannot be completely described, owing to its imperfect state
of preservation; in the single specimen secured the posterior part of the
velum was observed to be plane and provided with narrow, radiating ribs.

Sulcus rather long, extending over dorsocentral and central areas, deep,
and moderately broad; anterior and posterior walls steep; it curves slightly
backwards.

Presulcate node rounded and rather large.

Surface slightly rugose with small scattered tubercles (velum: see above).

Occurrence. Lower Ordovician: upper part of stratum G (about 0.1 m
below G/R I7) at Silverberg II, in Dalecarlia, Sweden.

Survey of the dimensions of Eurychilina.

Num-| | | gy | g pumFm|vel.| B | & |[RM| Vel [ FMJ | A post

ber L L L L |DM
E. dorso- I|
tuberculata 8 |0.88/0.52|0.27|0.79| 1.61| 0.13|| 0.59 | 0.31 | 0.89 | 0.14| 2.07 | 120 | IIO
E. rugoso-
tuberculata I 1.02| 0.63|0.35/0.88| 1.95| 0.14| 0.62| 0.34| 0.86| 0.14| 2.22| 120 | 11O

Mean | 0.61 0.3310.88‘0.14 2.14| 120 | 1IO

17 —48705 Bull. of Geol. Vol. XXXIII
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Genus Laccochilina n. gen.

Derivation of name. Laccockilina alludes to the pit-like sulcus.

Genotype. Laccockilina estonula (OPIK 1935).

Occurrence. Ordovician.

Diagnosis. Ostracods referred to the Eurychilininae subfamily; length
(inclusive of velum) about 1.0—2.2 mm; velum moderately broad, entirely
plane, or partly plane and partly convex; sulcus deep and pit-like, rounded
or slightly dorsoventrally elongated; presulcate node rounded and generally
large or rather large; surface smooth, tuberculate, rugose, or reticulate; velum
often radially plicate or additionally striate conforming to the margin.

Discussion and remarks. Laccoc/kilina is similar to Eurychilina as regards
the appearance of the velum (convex sections sausage-shaped) and in the
presence of a generally distinct presulcate node. Eurychilina is different from
Laccockilina in that the sulcus is “open” dorsally, whereas in Laccockhilina
the sulcus is pit-like. Considering the appearance of the sulcus, Laccockilina
is similar to C/lobolbina (which is different in that it has no presulcate node
but has an egg-shaped velate swelling).

OPIK noticed that in two species referred to Eurychilina the sulcus is pit-
like and situated behind a distinct presulcate node, viz. E. estonula OPIK
(1938, p. 9 f.) and Z. kuckersiana BoNNEMA (OPIK 1937, p. 20 f.). He was
aware of the fact that these characters are taxonomically important. In his pa-
per of 1937 OPIK says that “Primitia kuckersiana can be considered conse-
quently as a representative of a new genus, closely related to Eurychilina”. The
species mentioned was provisionally placed by him in Zurychilina. Both the
species quoted are referable to Laccochilina. THORSLUND (1940, p. 166) re-
ferred L. kuckersiana to Chilobolbina.

A few more species may be classed in this new genus. Two of KRAUSE's
species may be referred to it, viz. Primztia cincta 1889 and Primitia umbonata
1892. The former is said to have a pit-like sulcus and a rounded presulcate
node. The sulcus of the latter is characterized as a more or less distinct
depression, which is situated behind a rounded presulcate node. BASSLER and
KELLETT referred these species to Furychilina (L. cincta questioned as a
Chilobolbina). SCHMIDT (1941, p. 28) suggested L. cincta possibly to be a
Coelochilina, but this may not be tenable, since, according to the diagnosis
of Coelockilina, this genus ‘‘lacks the node”.

Among American species, Eurychilina (?) solida RUEDEMANN (1901, p. 77)
may be referred to Laccockilina (“‘sulcus forming here a small deep crescent-
shaped pit” — “a break just in front of sulcus seems to indicate the presence
of a node”). BASSLER and KELLETT, in my opinion, erroneously, referred
this species to Coelockhilina.

The KRAUSE species are Ordovician but not yet more closely datable.
L. kuckersiana (BONNEMA) is Middle Ordovician and L. estonula (OPIK) is
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Lower Ordovician (Upper Megalaspis Limestone, BIIy). The American species
is Middle Ordovician.
In the present work 4 Lower Ordovician Laccoc/hilina species are presented.

Laccochilina dorsoplicata n. sp.
Pl. VI, Figs. s—1o0.
Derivation of name. dorsoplicata alludes to the distinct dorsal plica or

ridge, concealing the hinge line.
Holotype. The type shown in Pl. VI, Fig. 6 is holotype (P.1.U. No.

ar. os. 398).
Locality of holotype. Silverberg II, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum & /77

(just above GIR I1).
Material. 47 valves and internal moulds from g localities.

Dimensions.
. G | "\__?"ﬁ'}_(;" G pr.n. D M| Vel. F M | Ee
| i == | ——| c— | p— 2 i §
No | L | H G pr. n. ‘DM FM‘Vel‘ L L L L L ;DM‘/\ ant /\post‘ e
ar. o8 | o6ilosi | |
3;96 * | 1.37|0.86|0.70| 0.73 | 1.02|2.72/0.19|0.63/0.51| 0.53 |0.74| 0.14|2.67| 135 125 | \%
{ : |
agggs. 1.22|0.68|0.42| 0.54 |1.00|2.23 0.20"0._56 034 044 |0.8700.26|2.22| 130 | 7170 | V
| |
a‘;io?s‘ 1.20| 0.71| 0.51| 0.58 |0.98| 2.23| 0.21|0.59| 0.42| 0.48 |0.82/0.18|2.27| 140 125 ‘ \%
azozs' 1.18/0.63| 0.44| 0.52 | 1.0§ 2.09‘ — llo.53|0.37| 0.44 |0.89| — |1.92| 135 115 M
- !
ar3.9t;s. 1.03| 0.67|0.47| — |0.73 2.21/0.16/ 0.65|0.46| —— 0.71|0.16| 3.01| 135 1256 |V
ax;ggs. 1.01/0.58/ 0.56] — [0.86/1.86] — | 0.57/0.55| — |0.85 — |2.16] 140 120 M
a;’o?s‘ 0.95/0.58/0.30| 0.36 |0.80 1.81 o.15’i0.61 0.32| 0.38 |0.84|0.16|2.26| 135 115§ A%
| i [
ar3.9¢7)s. 0.91/0.58/0.42] — II 0.66/1.81|0.13 0.64|0.46| — 0.73|0.14|2.74| 130 125 | V)
| | ]
ar‘ilgs. 0.87/0.51/0.31| — |0.68|1.70 o.Io‘fo.sg 0.36‘ — |o.78]0.12| 1.96| 140 15 |V
ar. os. | I I
403 0.85/0.52/0.34) — |0.69|1.68 — 0.61/0.40, — [0.81| — |2.44| 130 110 M
i
aZOZS' 0.83/0.52/0.35) — [0.68|1.64| — l0.63/0.42| —- |0.82| — |2.41| 140 | 115 ‘ M
azogs' 0.74|0.45| 0.40; 0.44 |0.61|1.43] — |0.61|0.55| 0.59 |0.82| — |2.35/ 13§ 120 : M
|
0.86| o.70 0.73 1.06| 2.72| a.21, 0.65| 0.55 0.59 0.89| o.18| 3.o01 J
Mean |1.02|0.61|0.44 0.53 |0.82|1.95|0.16 0.60/0.43| 0.48 |0.81|0.15|2.36| 135 120 |
0.45| o0.30 0.36 0.61| 1.43| o.10| ©0.53| 0.32 0.38 0.71| o0.12| T1.92 I

Diagnosis. Laccochilina of moderate or rather large size; velum moderately
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broad, plane vela radially wrinkled, non-tuberculate, and finely striate con-
forming to the margin; in some specimens the ventral section of the velum
is convex, non-wrinkled, indistinctly striate, slightly rugose and tuberculate;
sulcus deep and slightly dorsoventrally elongated; presulcate node large;
hinge line concealed by a straight, distinct ridge, the ends of which are
curved conforming to the dorsal corners; surface minutely tuberculate.

Affinities. The species, above all, is distinguished by the long dorsal
ridge; other Laccoc/ilina species also have dorsal ridges or plicae, but these
are generally restricted to the dorsal corners. Furthermore, the species is
characterized by regularly and fairly densely occurring minute tubercles and
by the fact that the convex velate sections are non-wrinkled. Z. cincta
(KRAUSE) is similar in having a dorsal ridge along the whole dorsal margin,
but, according to the drawings presented by KRAUSE 1889, this species is
smooth or slightly tuberculate in the ventral region. It is mentioned in the
text that ““the surface in well preserved specimens is densily tuberculate.”
L. cincta seems to be closely related to L. dorsoplicata; however, whether
or not they are identical is at present not possible to prove.

L. estonula (OPIK) — the genotype — is, as regards specific details,
unsatisfactorily described and pictured. It seems, however, to be different
from the present species in that it lacks dorsal plicae, and the presulcate
node is proportionally smaller; furthermore, the convex velate section is
distinctly radially wrinkled.

L. kuckersiana (BONNEMA) is different in that it has a very small presulcate
node and is more densely and irregularly tuberculate; furthermore, it is
distinguished by a low ridge connecting the presulcate node and the plica
of the anterodorsal corner.

L. densituberculata n. sp. differs in that it has only short antero- and
posterodorsal plicae, surface crowded with proportionally fairly large tubercles,
and the dorsal area slightly depressed.

L. centrotuberculata n. sp. also has short antero- and posterodorsal plicae,
and is further distinguishable from the present species in that only the central
region is more permanently tuberculate.

Description. Carapace of moderate or rather large size.

Hinge line straight and long, concealed by a protruding dorsal ridge;
anterior and posterior margins regularly and about equally rounded; ventral
margin moderately or slightly convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Anterior and posterior parts of carapace of about the same height.

Carapace moderately arched; surface gently and regularly sloping to the
base of the velum and to the dorsal ridge (see below).

Velum moderately broad; in some specimens it is entirely plane, rather
distinctly striate conforming to the margin, and radially wrinkled, the wrinkles
low, broad and rounded; in other specimens the ventral part of the velum
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is convex, velum in this case non-wrinkled, very indistinctly striate, slightly
rugose, and tuberculate.

In the dorsal area is a distinct fold parallel to the hinge line; it forms
an acute ridge (anterior and posterior sections very sharp-edged and distinct)
protruding over hinge line; anterior and posterior ends declined, conforming
to the most dorsal part of anterior and posterior margins (extending generally
to the dorsocentral area); these sections gradually diminish in height and
distinctness.

The sulcus is a deep pit, slightly dorsoventrally elongated, situated
centrally or dorsocentrally and distinctly in front of the midlength; posterior
wall in some specimens less steeply sloping than the anterior; in this case
the sulcus is slightly crescent-shaped backwards.

Presulcate node large and rounded.

Surface crowded with minute tubercles; hinge side of dorsal fold smooth;
velum: see above; surface of internal moulds smooth with scattered distinct
tubercles.

Occurrence. Lower Ordovician: upper part of stratum G and lower part
of stratum R // (from about 0.6 m below G/R// to about 1.0 m above this
boundary) at Silverberg II, Born-Dadran, Leskusinget, Rivanis, and Guller-
asen, in Dalecarlia, Sweden.

Laccochilina centrotuberculata n. sp.
Pl. VI, Figs. 2 and 3.

This species is denominated, in spite of the factthatnone of the specimens
secured is perfectly preserved. This may be appropriate, since the parts
preserved show distinctive characters.

The description may be completed when more material is found.

Derivation of name. centrotuberculata alludes to the fact that the central
region is tuberculate.

Holotype. The type shown in Pl VI, Fig. 3 is the holotype (P.I. U.
No. ar. o0s. 407).

Locality of holotype. Born-Dadran, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G (about
0.3 m below G/R 7).

Material. 3 valves (partly damaged) from 2 localities.

Diagnosis. Laccockilina of moderate size; velum moderately broad; plane
vela finely striate conforming to the margin, convex velate sections radially
plicate; sulcus rather deep and slightly dorsoventrally elongated; presulcate
node fairly large, conical; surface in central region rather densely tuberculate,
in ventral region slightly tuberculate, otherwise smooth.

Affinities. The species is scarcely confusable with other Laccoc/kilina
species known, owing to the specific distribution of the tubercles.

Description. Carapace of moderate size.
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Dimensions.
T e ; e
| 'H G |DM| Vel | FM Re-
No. | L |H| G DMFM|Vel| ¢ h = ll== DM!/\ant A post| S
| - |
ar. os. | } [ ‘
406 1.19 0.70[0.35| 1.06| 2.19 o.Iéio.59\ 0.29| 0.89| 0.13| 2.06| 130 — \'
ax;o;)s. 1.19/0.70 0.42| 0.04| 2.33 0.21"‘0.67. 0.35| 0.79 | 0.18| 2.48| 135 | —
| | ‘
a:"ogs' | 1.01/ 063 0.33| 078/ 2.00 — 1!0.62 033 o77| — |2.57| 130 | — %
0.79| ©0.42| 1.06| 2.33| o0.21]| 0.67| 0.35| 0.89 0,18 2.57
Mean |1.13/0.71|0.37/0.93|2.17 o.rgl‘.o.63 0.32| 0.82| 0.16| 2.37| 130
0.63| 0.33] 0.78| =2.00 0.16,‘: 0.59| o0.29| ©.77 0.13 2.06

Dorsal margin straight and presumably long; anterior margin broadly
curved; ventral margin moderately convex.

Carapace moderately arched, dorsal region slightly depressed; surface
gently and regularly sloping to the dorsal margin and to the basis of velum.

Velum moderately broad; in some specimens it is entirely plane with
fine striae conforming to the margin, in others its ventral section and the
ventral half of the anterior one (posterior section not observed) is convex
and radially plicate, plicae low and narrow but distinct, distance between
them fairly large.

In the anterodorsal corner is a rather broad and low ridge conforming
to the corresponding margin.

Sulcus situated dorsocentrally-centrally; it is rather narrow and deep,
and slightly dorsoventrally elongated.

Presulcate node conical and fairly large.

Surface in central region rather densely tuberculate, ventrally slightly
tuberculate, and otherwise smooth (velum: see above).

Occurrence. Lower Ordovician: upper part of stratum G (about 1.3—0.3 m
below GJR7I) at Born-Dadran and Leskusinget, in Dalecarlia, Sweden.

Laccochilina densituberculata n. sp.
PlL. VI, Figs. 11 and 14.

Derivation of name. densituberculata alludes to the fact that the carapace
is crowded with tubercles.

Holotype. The type shown in PL VI, Fig. 11 is holotype (P. 1. U. No.
ar. os. 408).

Locality of holotype. Rivanis, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum R 7/
(about 0.3 m above G/R ).

Material. 5 valves (partly damaged) from 2 localities.
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Dimensions.
B IH]Gc|DM|vel|FM | Re

No. L|H| G|DMFM \-&Li TIT!IT | L lom A ant | A post| oo
ar. os, E

4'“ " | 1.12| 0.62]|0.36| 0.99| 2.00, — | 0.55/0.32| 0.87| — | 2.02| 125 == v
ar. os. !

410 0.94|0.51|0.30| 0.89| 1.65 o.13‘~o.54 0.32| 0.95| 0.13| 1.86| 120 115
azlzs' 0.93/0.55/0.33/0.77| 1.82| — | 0.59|0.35| 0.83| — | 2.36| 125 | 115 \%
aa‘ogs‘ 0.97|0.54|0.33|0.79| 7.65| 0.710| 0.54| 0.36| 0.87 | 0.77| 2.09| 125 | 170 \'%

0.62| 0.36| 0.99| 2.00| o0.13|| 0.59| 0.36/ o0.95 0.13 2.36
Mean |0.98|0.56/0.33|0.86|1.72|0.12/ 0.56|0.34| 0.88 | 0.12| 2.08 | 125 115
o0.51| o0.30| 0.77| 1.65 0.1(93 0.54| 0.32| 0.83 o.11 1.86

Diagnosis. Laccoc/iilina of rather small size; anterior part of dorsal region
slightly depressed; in the anterodorsal corner is a curved and fairly distinct
plica; velum of moderate breadth, smooth with broad radiating wrinkles;
sulcus deep and slightly dorsoventrally elongated, sometimes somewhat
crescent-shaped; presulcate node broadly conical; surface crowded with
rounded and proportionally large tubercles.

Affinities. The species resembles ZLaccoc/ilina dorsoplicata n. sp. but is
different mainly in that the dorsal plica is restricted to the anterodorsal
corner, the dorsal region anteriorly somewhat depressed, and the surface
more densely tuberculate.

Description. Carapace of rather small size.

Dorsal margin straight and long; anterior and posterior margins broadly
rounded, anterior somewhat more than posterior; ventral margin moderately
convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Anterior and posterior parts of carapace of about the same height.

Carapace moderately arched, anterior part of dorsal area slightly depressed;
posterodorsal corner pinched; in the anterodorsal corner is a narrow, low
ridge conforming to corresponding parts of dorsal and anterior margins;
surface gently and regularly sloping to the dorsal margin and to the base
of the velum.

Appearance of velum incompletely known; judging by preserved parts
and impressions, it is moderately broad, broadly wrinkled, and smooth.

Sulcus situated in the dorsocentral-central area and somewhat in front of
the midlength; it is pit-like, rather small, slightly dorsoventrally elongated,
and fairly deep.

Presulcate node broadly conical.

Surface crowded with proportionally large and distinct, rounded tubercles
(velum: see above).
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Occurrence. Lower Ordovician: lower part of stratum R /7 (about o.1
—o0.5 m above G/R//) at Born-Didran and Rivanis, in Dalecarlia, Sweden.

Laccochilina levis n. sp.
Pl VI, Fig. 4.

Derivation of name. /evis alludes to the smooth surface.

Holotype. The type shown in Pl VI, Fig. 4 is holotype (P. 1. U. No.
ar. os. 785).

Locality of holotype. Born-Dadran, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G (about
0.6 m below GJR 7).

Material. 2 valves from 2 localities.

Dimensions.
| - . H|G|DM|Vel.| FM | Re |
No. | L | H| G |pDMFM Vel.“ C [T T | | om| A #t A Pt mank |

31’7.8(5)5' 7.02|0.60| 0.40| 0.82| 1.98 o.f.,ri| 0.50| 039| 0.80 | 0.14| 2.47| 125 125 A%
ar. os.

413 0.61/0.42| 0.83| — | 2.32| 125 125 \'%

0.72| 0.44| 0.30| 0.60 1.39| 25 ‘

Mean |0.87|0.52|/0.35/0.71 1.69‘0.14”0.60‘0.41 0.82 | 0.14 2.37‘ 120 \ 125 i

Diagnosis. Laccockilina of moderate size; velum moderately broad, plane
vela practically smooth; sulcus deep and situated mainly centrally; presulcate
node fairly low; surface smooth with very few scattered and small tubercles.

Affinities. The other Laccockilina species described in this paper are
entirely or partly densely tuberculate and thus distinguishable from the
present species which has only a few small tubercles scattered over the
smooth surface.

Among species previously described which are referable to Laccockilina,
certain specimens of L. cincta (KRAUSE) (judging by the drawings, 1889)
seem to be smooth or somewhat tuberculate in the ventral part of the carapace,
but (according to the description) well preserved specimens are entirely
tuberculate; moreover, L. cincta has an acute ridge running along the whole
dorsal margin, which excludes the possibility of confusion with the present
species which has no such ridge.

Description. Carapace of moderate size.

Dorsal margin straight and rather long; anterior and posterior margins
regularly and about equally rounded; ventral margin moderately convex.

Dorsal angles about equal.

Anterior and posterior parts of carapace of about the same height.
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Carapace moderately arched; surface gently and regularly sloping to the
dorsal margin and to the base of the velum.

Velum moderately broad; only one specimen with preserved velum
observed: it is plane and practically smooth.

Sulcus situated mainly centrally and a little in front of the midlength;
it is deep and somewhat dorsoventrally elongated.

Presulcate node rounded and fairly low.

Surface smooth with a few small and scattered tubercles.

Occurrence. Lower Ordovician: upper part of stratum G (about 0.6 m
below G/R /7) at Born-Dadran and Rivanis, in Dalecarlia, Sweden.

Survey of the dimensions of Laccochilina.

As appears from the table below, the relative dimensions of the 4 Lacco-
chilina species represented in the present material are rather similar to each
other. Only as regards the gibbosity is there a fairly great difference between
2 species on one side and 2 on the other.

A comparison between the relative dimensions of the present Laccockilina
and Ewrychilina species shows that the proportional dimensions are almost
the same in the two genera. It may especially be noted that the relative
breadth of the velum is not very variable.

H| G |DM|Vel|FM
N . T . - - e 1 ’. e
oof/ L| H| G DM|FM Vell LT L L DM A ant| A post
L. dorso- 6 3 6i 6 :
Plicata 12 | 1.02]|0.61|0.44| 0.82| 1.95| 0.1 |o. 0| 0.43| 0.81 | 0.15| 2.36| 135 120
tﬁ'b;iztl’;t;l 3 |[1.13]0.71|0.37/0.93| 2.17| 0.19| 0.63| 0.32| 0.82| 0.15| 2.37| 130 S
| |
tulbhe;i(ZlZZa 4 | 0.98/0.56/0.33|0.86| 1.78 o.t:io.sé 0.34| 0.88| 0.12| 2.08 | 125 11§
L. levis 2 |0.87|0.52|0.35;0.71| 1.69 0.14|o.6o 0.41| 0.82| 0.14 | 2.37 | 125 125

Mean |o.60| 0.37 0.831\ 0.14‘ 2.29 130 | 120

Subfamily Ctenentominae SCHMIDT 104I.

Diagnosis. SCHMIDT 1941, p. 34.

Discussion and remarks. Some notes will be made on the appearance
of the velate structure.

Formations corresponding to what is here called velate structures are
by SCHMIDT said to be “completely absent in most cases; if present in rare
cases, they are poorly developed and restricted to the anterior part of ventral
margin’ (1941, p. 34).
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Real, broad vela running along the whole free margin have not been
observed in Ctenentominae, but velate ridges running along the free margin
from the anterodorsal to the posterodorsal corner occur. As a rule, however,
the velate structure is shorter. It may be fairly broad in all its extension
(e. g. Parabolbina granosa [ULRICH 1900|, Parabolbina limbata [SWARTZ 1936,
and Ctenentoma diensti [KUMMEROW 1924]), but usually it is narrow; only
the anteroventral part may be broader.

In several genera is a short ventral carina, often extending only along
the anterior part of the ventral margin and the ventral part of the anterior one.

The ventral spine of Acronotellinae (SWARTZ 1936) may substitute a
ventral carina (but this is not applicable to the ventral spine of Winchellatia
KAy 1940; in this case the spine is situated at the side of an existing
ventral carina).

To Ctenentominae I propose to add a new genus, Awlacopsis, which is
reminiscent of CZementoma in being monosulcate but which is different in
having traces of the sulci S7 and S7/7. In this respect it is reminiscent of
the trisulcate genus Glossopsis n. gen. The sulcate traces are feeble and not
equal to regular sulci.

Like Ctenentoma, Aulacopsis is not homogeneous. As in Ctenentoma, certain
species are provided with a velate ridge, others with a ventral carina. Those
provided with a velate ridge are similar to the corresponding group of
Ctenentoma (C. macroreticulata n. sp.) but also of Euprimitia and Euprimites.
Those provided with a ventral carina take an intermediate position between
the carinate Ctenentoma group (C. plana n. sp.) and Glossopsis.

The heterogeneity as now mentioned is certainly taxonomically important
and when more material is investigated, both Crenentoma and Aulacopsis
may necessarily be split.

Other Ctenentominae genera than Crenentoma and Awulacopsis were not
observed in the present material.

Genus Ctenentoma SCHMIDT 194I.

Genotype. Entomis umbonata STEUSLOFF 1894.

Occurrence. Ordovician—Gotlandian, Lower Carboniferous?

Diagnosis. SCIIMIDT 1941, p. 35.

Discussion and remarks. The statement about the velum in SCHMIDT's
diagnosis may be completed (velum according to SCHMIDT = velate structure
or ventral carina). His statement is: ‘A small velum may be present; however,
it does not extend to the anterodorsal corner.”

Real, broad vela running along the whole free margin have not been
observed in Ctenentoma, but in a few specimens the free margin is surrounded
by a velate ridge.

An example of this is C. macroreticulata n. sp. (Pl. VI, Figs. 13 and 15—
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16). The free margin of this species is rather regularly surrounded by a
velate ridge which diminishes in breadth towards the dorsal corners, where
it ends. As regards the appearance of the velate ridge, C. macroreticulata is
very like certain Zuprimitia and Euprimites species.

Among species previously described, one may also find examples of the
whole free margin being surrounded by a narrow velate ridge of the same
type as in C. macroreticulata. This seems to be true of C. sigma (KRAUSE).

Other species have velate ridges which anteroventrally are broad like real
vela. An example of this is C. canaliculata n. sp. In this case, the velate
ridge (which ends in the posterodorsal corner) is narrow, except anteroventrally
where it is broad and forms a forward swing; it does not extend to the
anterodorsal corner. In another species, C.variolaris (BONNEMA), the velate
ridge, likewise, is distinctly broader anteroventrally than elsewhere (broader
than appears from the figures given by BONNEMA 1909 and THORSLUND
1940; observations made on THORSLUND's original specimens 1940); in this
species the velate ridge is short: it extends only along the ventral margin
and the ventral part of the anterior margin.

Some Ctenentoma species have a short carina. In C. rvectangulocarinata n. sp.
it extends only along the anterior part of the ventral margin. Furthermore,
it is only slightly protruding (corresponding part of ventral margin not
concealed). Another species, C.plana n. sp., has a carina which protrudes
considerably over the corresponding part of the ventral margin. It extends
only along the anterior part of the ventral margin and the most ventral part
of the anterior margin. The carina of C. plana is of the same form as those
of Glossopsis n. gen. and Ceratopsis (subfamily Tetradellinae).

Thus, as regards the appearance of the velum, Crenentoma includes a
sequence of types connecting the subfamily Euprimitiinae and the Cerazopsis
group of the subfamily Tetradellinae.

Concerning the appearance of the sulcus, two types occur: one deep and
distinct and another shallow and partly undefined. The former type is the
most abundant. The latter is demonstrated in C. plana n. sp.

In both these types one may occasionally discern extremely vague
depressions partly in front of the presulcate node and partly behind the
sulcus. Such occasional depressions may be interpreted as corresponding to
S7 and S///, and indicate the close connection (via Awulacopsis) between
Ctenentoma and the Ceratopsis group of Tetradellinae. It may be noticed
that the Awlacopsis fissures on one or both sides of the sulcus are permanent.

A survey of the Crenentoma species represented in the present material
appears as follows:

1. The C. macroreticulata group (velate ridge extending along the whole

free margin; sulcus deep)
C. macroreticulata n. sp.
C. falcatosulcata n. sp.
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2. C. canaliculata n.sp. (velate ridge extending along the whole free
margin, except dorsal part of anterior margin; sulcus deep)

3. C. rectangulocarinata n. sp. (ventral carina not or slightly protruding
over ventral margin; sulcus deep)

4. C. plana n. sp. (ventral carina protruding over ventral margin; sulcus
shallow).

C. plana, being very shallowly sulcate and very protrudingly carinate, is
a peculiar type which probably will be referred to a new genus or subgenus,
when more similar species have been found.

Ctenentoma comprises rather many species, which were earlier mainly
referred to Ctenobolbina and Entomis. SCHMIDT (1941, p. 36), suggesting that
his list is possibly incomplete, referred to it 17 previously described species
(2 of them with reservation) and a new one. One of the 17 species, Entomis
impressa STEUSLOFF, was erroneously listed; this species is bisulcate and thus
presumably a Ctenobolbina (cf. STEUSLOFF 1894, Pl. LVIII, Fig. 19). The
allocation of Ewntomis (Bursulellar) quadrispina KRAUSE 1892 seems very
doubtful to me, and this species is excluded from the following survey of
the age distribution of Ctenentoma.

One of the species referred by SCHMIDT to Winchellatia (loc. cit.) may,
in fact, be a Ctenentoma, i. e. C. variolaris (BONNEMA), since ventral post-
sulcate spines or ridges (which are distinctive for Winchellatia) do not occur
in this species.

Two of the Ctenentoma species listed by SCHMIDT are of very uncertain
age and, hence, excluded from the age survey, i. e. the Geschiebe species
C. sigma (KRAUSE) and C. simplex (KRAUSE).

The age distribution of 15 at least fairly certain and datable CZenentoma
species appears from this table:

Europe N. America I
Carboniferous I I
Gotlandian 2 I 3
Ordovician, Upper I
» , Middle 6 I 7
» , Lower 2 1 3
10 5 IS

The Lower Ordovician species are: C. latisulcata (STEUSLOFF) and C. umn-
bonata (STEUSLOFF) (both found in North German drifts of Black Ortkoceras
Limestone), and C. subcrassa (ULRICH).

In this paper 5 Lower Ordovician CZenentoma species are described.
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Ctenentoma macroreticulata n. sp.
Pl. VI, Figs. 13, and 15—17.

Derivation of name. macroreticulata alludes to the widely reticulate surface.

Holotype. The type shown in Pl VI, Fig. 16 is holotype (P. 1. U. No.
ar. 0s. 420).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.8 m above R//G).

Material. 41 valves from 2 localities.

Dimensions.
No.| L | H ' G |DM|FM ‘\ % % D—Iiw gl\l\g A ant |A post| K€
!' :!
a;.z(;s. 1.36 | 0.79 ' 0.72 | 1.16 2.58‘! 0.58| 0.53| 0.85| 2.22 | 125 11§ \%
a;.l(;s. 1.30 | 072 | 0.66 | LII | 2.44| 0.55| 0.51| 0.85| 2.20 | 120 11§ v
a;.ztc))s. 7.76 | 0.66 | 063 | 0.97 | 2.27| 057 | 0.54| 0.84| 228 | 120 | 1175 \%
a:‘l%s' 098 | 0.56 | 0.46 | 0.88 | 1.83 0.57| 0.47| 0.90| 2.08 | 120 | 110 \Y
a:.zc;s. 0.95 | 0.53 | 053 | 085 | 1.74 0.56| 0.56| 0.89 | 2.20 | 120 110 \'
a;‘;;s' 0.88 | 0.56 | 0.53 | 0.74 | 1.83 \" 0.64| 0.60| 084 | 2.47 | 120 110 A%
az;:s. 0.81 | o.51 | 047 | 071 | 1.61 :L‘\ 0.63| 0.58| 0.88| 2.27 | 120 110 A\
aZ';;S‘ 0.70 | 0.42 | 0.42 | 0.63 1.32\ 0.60| 0.60| 0.9o| 2.09 | II§ 110 \'%
'. a:;(’)s' 066 | 0.43 | 0.37 | 0.56 | 1.28| 0.65| 0.56| 0.85| 228 | 115 | 105 \%
-a:;;s' 0.62 | 040 | 035 | 056 | 1.16 065 0.57| 0.90| 207 | 115 | 110 | V
a;'g(és' 058 | 037 | 033 os1 | 118 4: 0.64| 057|088 232 | 115 | 110 | V
aZ'I%S' 0.52 | 0.34 | 0.32 | 0.49 | 1.07 1 0.65| 0.63| 0.94| 2.18 | 110 110 \'%
a;';és' o.50 | 0.29 | 0.33 | 0.47 | 0.89 : 0.58| 0.66| 0.94| 1.89 | 105 105 A%
a;.;;s. 0.50 | 0.30 | 0.33 | 0.48 0.91\; 0.60| 0.66| 0.96| 1.90 | 10§ 100 \%
a:‘;;s‘ 0.47 | 029 | 0.28 | 0.45 | 091 062 0.60| 0.96| 202 | 105 | 95 | V
aZ'I‘;S' 042 | 0.26 | 028 | 040 | 0.74 | 0.62| 0.67| 0.95| 1.76 | 105 95 v
ag.o(c))s. 0.37 | 023 | 025 | 035 | 063 0.62| 0.65| 0.95| 1.80 | 105 | 100 %
079 | o2 | 116 2.58’1 0.65| ©0.67| 0.06| 2.47
Mean | o.75 | 0.45 | 0.43 | 0.67 | 1.43 0.60| 0.58| 0.90| 2.12 | II§ 105
0.26 | ©0.28 | 040 | o74|l o0.55| ou7| o84| 1.76 |
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Diagnosis. Ctenentoma of moderate size; velate ridge surrounding the
whole free margin; sulcus gently geniculate just behind the presulcate node,
for a great part it is deep and distinct, ventrally it grows more and more
shallow and narrow, and does not reach the edge of the velate ridge;
presulcate node very low but distinct and slightly dorsoventrally elongated;
surface fairly widely reticulate.

Affinities. The species is somewhat reminiscent of C. falcatosulcata n. sp.,
which, however, is different in that the sulcus is non-geniculate but gently
curved like a scythe, and the presulcate node is extremely flattened and
hardly rising above the surface.

Concerning the appearance of the sulcus, the present species is very
similar to C. sigma (KRAUSE), but the sulcus in this species is longer (reaches
the edge of the velate ridge), and the surface is, moreover, smooth.

Description. Carapace of moderate size; whether or not it is equivalved
was not determinable, since only separate valves were observed.

Dorsal margin straight and long; anterior and posterior margins broadly
curved, anterior somewhat more convex than posterior; ventral margin slightly
convex (in very young specimens more convex).

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Anterior and posterior part of carapace of about the same height, or
anterior part slightly higher.

Carapace moderately arched, postsulcate region somewhat more than
presulcate; area just behind sulcus slightly swollen; ventral area, especially
its anterior part, somewhat protruding over ventral margin; surface gently
and regularly sloping to the dorsal margin and to the velate ridge; the area
between velate ridge and free margin concave, forming a channel just along
the margin.

Velate ridge runs along the whole free margin; along the ventral margin
it is narrow and distinct, and directed outwards, along anterior and posterior
margins it grows continually lower and less distinct; especially along the
dorsal part of anterior margin it is feeble.

Sulcus situated distinctly in front of the midlength; it extends from
dorsocentral to centroventral or ventral area (it does not extend to the edge
of the velate ridge); just behind the presulcate node it is gently geniculate
backwards; dorsal to the geniculum it is directed dorsoventrally, ventral to
the geniculum it is directed somewhat forwards; the dorsoventrally directed
part broad and, except its dorsal section, deep; the part directed somewhat
forwards V-shaped in transverse section, and in ventral direction growing
continually narrower and shallower until finally disappearing.

In rare cases, one may discern one extremely shallow impression
along the anterior margin of the presulcate node and another somewhat

behind the sulcus; these occasional depressions certainly correspond to .S/
and S7/7 resp.
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In the posterodorsal corner of adult specimens, a short and shallow groove
conforms to the dorsal part of posterior margin.

Presulcate node situated just in front of the geniculum of the sulcus; it
is low but distinct, and slightly dorsoventrally elongated.

Surface widely reticulate, except the sulcus which is smooth, and the
dorsal area which is most often smooth but sometimes slightly striate con-
forming to the dorsal margin; the area between the edge of the velate ridge
and the ventral margin is smooth, except along the edge of the velate ridge
where fine, anastomosing striae are present.

Notes on the larval development. From the table on the carapace
dimensions it appears that many larval specimens are represented. The mea-
surements indicate that larvae may be relatively higher than adult specimens.
Furthermore, it appears that the larvae are relatively more gibbous, the dorsal
margin relatively longer, and the dorsal angles less obtuse; the free margin
is relatively shorter in very young stages than in later stages.

The proportions between the lengths of presulcate and postsulcate regions
are rather equal in all stages measured.

The velate ridge also occurs in the youngest stages observed, but is less
distinct, especially along the anterior and posterior margins, where, in some
cases, it is not discernible at all.

Also the youngest stages observed are reticulate. The reticulation is more
indistinct, however. It may be noticed that young stages are as widely
reticulate as the adults.

Very young stages are confusedly similar to very young larval carapaces
of species belonging to some other genera, such as Awlacopsis monofissuraia
n. sp. and Glossopsis lingua n. sp. They are similar in general shape.
Furthermore, in such young stages, S/ and S/7// of Glossopsis are poorly
developed: they are often discernible only as weak impressions reminiscent
of the fissures of Aulacopsis and of the very slight corresponding markings
which occasionally occur in CZenentoma macrorveticulata. The young larvae
of these species are different mainly in that the anterior part of the ventral
area forms, in the Awlacopsis and Glossopsis species, a kind of protruding
carina, but in Clenentoma macroveticulata the rather regularly rounded free
margin is surrounded, more or less completely, by a velate ridge.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.4—
0.8 m above R //G) at Stenberg and Gullerdsen, in Dalecarlia, Sweden.

Ctenentoma falcatosulcata n. sp.
Pl. VI, Fig. 18.
Derivation of name. falcatosulcata alludes to the scythe-shaped sulcus.
Holotype. The type shown in Pl VI, Fig. 18 is holotype (P.I. U. No.
ar. 0s. 433).
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Locality of holotype. Born-Dadran, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum R /7
(about 0.8 m above G/R ).

Material. One valve.

Dimensions.
'H | G [DM| FM | |
| M | .l Re-

No. IE ‘ H | G \DMFM‘ L ] L L _DM)Aam/\pDSLmark
| e oo | | |

ar. os.
[ pew 072 | 044 | 0.33  0.64 | 1.30 0.61|046| 0.89| 203 | 110 | 10§ v
] i |

Diagnosis. Ctenentoma of rather small size; velate ridge running along
the whole free margin; sulcus formed like a scythe, extending from dorsal
to centroventral area, deep and very distinct; presulcate node extremely low;
surface rather coarsely reticulate.

Affinities. The species is somewhat reminiscent of C. macroreticulata
n. sp. The main differences are mentioned on p. 270.

Description. Carapace of rather small size; whether or not it is equivalved
could not be determined, since only one single valve was observed.

Dorsal margin straight and long; anterior and posterior margins widely
and about equally curved; ventral margin moderately convex.

Dorsal angles only slightly obtuse, anterodorsal somewhat more obtuse
than the posterodorsal.

Anterior and posterior parts of carapace of about the same height.

Carapace moderately arched, postsulcate region slightly more than the
presulcate one; ventral area protruding over ventral margin (anterior area
seems to protrude over anterior margin but this could not be definitely decided);
surface gently and regularly sloping to dorsal margin and velate ridge; area
between velate ridge and free margin not perfectly preserved in all its
extension: the well preserved section along posterior margin and posterior
part of ventral margin is plane; along the edge of the free margin runs a
distinct ridge (observed along the posterior margin).

Velate ridge runs along the whole free margin; it is distinct in all its
extension, but the anterior and posterior sections are lower than the ventral
one; ventral section directed outwards.

Sulcus situated distinctly in front of the midlength; it extends from the
dorsal to the centroventral area; it is shaped like a scythe: dorsal end broad,
ventral part tapering; dorsal part directed dorsoventrally, ventral part slightly
forwards; greatest depth just behind presulcate node, ventral section succes-
sively diminishing in depth.

Presulcate node extremely low (scarcely discernible) and slightly dorso-
ventrally elongated.
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Surface fairly coarsely reticulate; area between velate ridge and free
margin smooth.

Occurrence. Lower Ordovician: lower part of stratum R /7 (about 0.8 m
above G/R /) at Born-DAdran, in Dalecarlia, Sweden.

Ctenentoma canaliculata n. sp.
Pl. VII, Fig. 7.

Derivation of name. canalicul/ata alludes to the distinct channel along
the postsulcate section of the velate ridge.

Holotype. The type shown in Pl VII, Fig. 7 is holotype (P. 1. U. No.
ar. 0s. 435).

Locality of holotype. Rivanis, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: middle part of stratum G (about
1.7 m above R //G).

Material. 2 valves from 1 locality.

Dimensions.
Ll a Tawlww | H| G [DM[FEM] [,
| : | Re-
\ No. L . H G i| DM | FM 1 ‘ L i L DM i A ant | A\ post itk

|
0.37 | 070 | L5I | 0.60

ar.os, | |
435 | o.80§ 0.48 .

i
0.46‘0,87| 2.16i 140 ‘ z5 |V

Diagnosis. Ctenentoma of rather small size; velate ridge surrounding free
margin, except dorsal part of anterior margin; anteroventral section broad
like a velum and forming a pronounced forward swing; along the greater
part of postsulcate section is a perpendicular wall, which is one side of a
formation corresponding to a ventral carina; between this wall and the velate
ridge runs a distinct groove or channel; sulcus deep, broad, and curved gently
backwards; no presulcate node; surface indistinctly reticulate.

Affinities. The combination of characteristic features of this species (the
perpendicular wall along one side of the ventral channel, the pronounced
forward swing of the velate ridge, the very distinct sulcus with steep walls)
makes this species distinguishable from other Ctenentoma species known.
C. rectangulocarinata n. sp. may be slightly reminiscent of it since the ventral
carina of this species is practically right-angled and one of its sides steeps
like the perpendicular wall of the present species. However, the species are
easily distinguishable in that, among other details, C. rectangulocarinata has
no velate ridge.

Description. Carapace of moderate size; whether or not it is equivalved
was not determinable, since only separate valves were observed.

Dorsal margin straight and long; anterior margin practically straight in
the dorsal part, ventral part fairly widely curved, forming a slight forward

18 — 48705 Bull. of Geol. Vol. XXXIII
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swing; posterior margin rather convex dorsally, very widely curved ventrally;
ventral margin slightly convex.

Anterodorsal angle more obtuse than the posterodorsal.

Anterior part of carapace slightly higher than the posterodorsal.

Carapace rather inconsiderably arched; surface gently sloping to dorsal
margin and to the dorsal part of the anterior, to the velate ridge, and to
the perpendicular wall mentioned below; near the passage to the broad
anteroventral part of the velate ridge the surface is extremely shallowly
concave; area between velate ridge and free margin is plane.

Velate ridge runs along the whole free margin, except dorsal part of
anterior margin; pre- and postsulcate sections different: the former is protruded
into a flat and fairly broad velum with wide and even outline giving the
impression of the valves having a pronounced forward swing, the latter is
a very distinct and outwardly directed ridge, extending to the posterodorsal
corner (more and more flattened, broad, and indistinct towards the corner);
between the distinct section and a very characteristic perpendicular wall is
a fairly deep and narrow channel; the perpendicular wall is one side of a
right-angled formation, which corresponds to a ventral carina.

Sulcus situated distinctly in front of the midlength; it extends from dorsal
margin to centroventral area and is slightly curved backwards; it is deep,
broad, and very distinct (walls steep), ventral end more and more shallow
and narrow.

No presulcate node.

Surface smooth or very faintly rugose, except the posterior part of the
postsulcate region which is fairly coarsely and indistinctly reticulate.

Occurrence. Lower Ordovician: middle part of stratum G (about 1.5-—
1.7 m above R//G) at Rivanis, in Dalecarlia, Sweden.

Ctenentoma rectangulocarinata n. sp.
P1. VI, Fig. 12.

Derivation of name. rectangulocarinata alludes to the fact that the
ventral carina is practically right-angled.

Holotype. The type shown in Pl VI, Fig. 12 is holotype (P. 1. U. No.
ar. os. 434).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: middle part of stratum G
(about 1.4 m above RIZIG).

Material. One carapace from 1 locality.

Diagnosis. Clenentoma of small size; sulcus rather narrow and about
equally broad in all parts; presulcate node extremely low; edge of ventral
carina practically right-angled; surface tenuously reticulate in the ventral
half of the valves.

Affinities. The species is slightly reminiscent of C. canaliculata n. sp.
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Dimensions.
B ‘_ T i ! [H | G [DM| FM]| [ Re-
| | Ol [ Lo T R e s - 2 j me
| No | M | H | G |DM |FM| T | T 'L | DM .Am M’Os‘imark
Iar sl | | ‘ H ' '
4'3‘;' 0.66 | 0.40! 035 | 061 | 116 | 061 0.53| 092| 1.68 | 125 | 1o | €

in that the ventral side of the carina is steeply sloping like the correspond-
ing characteristic perpendicular wall of C. canaliculata. The fact that the
present species has no velate ridge makes them easily distinguishable.

C. simplex (KRAUSE) is said to have a practically right-angled carina,
but this species is different from the present one mainly in its surface
being extremely flat and its sulcus being very shallow (KRAUSE 1892, p. 390).

Description. Carapace of small size, equivalved.

Dorsal margin straight and long; anterior margin regularly curved,
posterior one rather convex in the most dorsal part, otherwise it is very
widely curved; ventral margin moderately or slightly convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Anterior part of carapace slightly higher than the posterodorsal.

Carapace moderately arched, presulcate region somewhat less arched
than the postsulcate (just posterior to the ventral part of the sulcus is a
faint swelling); surface rather gently sloping to anterior and dorsal margins
and to the ventral carina; region between the swollen area just behind
sulcus and the posterior margin nearly plane; area between the edge of
the carina and ventral margin practically plane or slightly concave.

The carina extends from about the middle of anterior margin to about
the middle of ventral margin; itis practically right-angled or slightly acute;
ventral margin is not (or only slightly) concealed by the carina.

Sulcus situated distinctly in front of the midlength; it extends from
dorsal or dorsocentral to centroventral area (it does not exactly reach the
edge of the carina); it is nearly straight or very faintly curved backwards,
deep and fairly broad; the breadth practically the same in the entire length.

Presulcate node an extremely low dorsoventral swelling.

Ventral half of surface tenuously reticulate; in the area between the
edge of the carina and the ventral margin the reticulum is elongated
conforming to the margin; dorsal half of surface smooth or very finely rugose.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.8—
1.4 m above R //G) at Stenberg, in Dalecarlia, Sweden.

Ctenentoma plana n. sp.
Pl. VII, Figs. 1—6.
This species includes two types which are easily distinguishable in several
respects. The differences are found in the size, sulcus, carina, anterior
margin, and parts of the surface ornamentation. They are together so
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important that they might very well be considered characteristic of two
different species. But I think that the types are different moult stages of
the same species (cf. discussion below).

The two types, called @« and 4, are described separately.

Derivation of name. p/ana alludes to the very flat region between the
ventral carina and the dorsal margin.

Holotype. The type shown in Pl VII, Fig. 1 is holotype (P. L U. No.
ar. 0s. 442).

Locality of holotype. Rojerasvigen, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum X //
(about 0.1 m above GIR 7I).

Diagnosis. Ctenentoma of moderate or rather large size; region between
dorsal margin and the edge of ventral carina very flat; sulcus shallow and
partly undefined, in type « short and in type & long (extending to the
edge of the ventral carina); carina in type « rather long and broad, edge
bent inwards, carina in type & short, pinched around the end of the sulcus,
edge slightly bent outwards; presulcate node extremely low and dorso-
ventrally elongated; surface reticulate.

Affinities. As far as I can see, the species has no closer affinities among
the Ctenentoma species known. C. simplex (KRAUSE) is said to be very
flat and shallowly sulcate, but the angle of the carina is quoted to be
nearly acute (in the present species it is distinctly acute) and the surface,
judging by the drawing, appears to be smooth (in the present species dis-
tinctly reticulate). KRAUSE's description is short and incomplete, and the
drawing is not very helpful, so it is somewhat difficult to get a correct
idea of the appearance of C. szmplex, but it scarcely seems to be con-
specific with C. plana. KRAUSE's single specimen was found in a drift
boulder of dubious age, according to his own statement.

C. plana may be closely related to the genus Awlacopsis n. gen. The
similarity as regards the ventral carina is especially striking. A. monofis-
surata n. sp. is the most similar of the Awlacopsis species known, but it is
different, among other things, in that it has a short fissure just posterior to
the ventral part of the sulcus.

Type a (presumably adult and possibly late larval stages).
PlL. VII, Figs. 1 and 2.

Type. This type includes the holotype (P. 1. U. No. ar. os. 442).

Locality and stratum of type. Cf. above.

Material. 1 carapace (partly damaged) and 15 valves and internal
moulds from 4 localities.

Description. Carapace rather large; equivalved.

Dorsal margin straight and long; anterior margin regularly rounded
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Dimensions.

No.| L | H| G |DM FMH L
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i L | DM mark
32'4?)5‘ 1.32 | 086 | 056 | 1.15 | 2.56  0.65| 0.42| 0.87| 2.22 | 115 | 125 | V
a‘r‘.:;s. 1.16 | 0.78 | 0.63 | 0.92 | 2.32  067| 0.54| 0.79| 2.52 | 12§ 125
a2.4025. 177 | 0.78 | 057 | 0.95 | 230 | 0.70| 0.46| 0.86| 242 | 130 | 130 \%
0.86 0.63 1.15 2.56 | o.70 0.54 0.87 2.52
Mean| 1.20 | 0.81 | 0.57 | 1.01 | 2.39 | 0.67| 0.47| 0.84| 2.37 | 125 130
0.78 0.51 0.92 2.30 1 0.65 0.42 0.79 2.22

and forming a wide curve with a slight forward swing; posterior margin
somewhat more curved; ventral margin rather much convex.

Anterodorsal angle less obtuse than the posterodorsal.

Anterior part of carapace somewhat higher than the posterior.

The region between the edge of the ventral carina and the dorsal
margin only slightly arched: surface very gently sloping to the carinal
edge and the margins, except to the ventral part of posterior margin
where it is fairly steeply sloping; area between carinal edge and free
margin rather convex.

Ventral carina very protruding, concealing the corresponding part of
free margin; it extends from about the middle of anterior margin to a
point somewhat in front of the midlength of postsulcate region; the edge
of the carina is sharply acute and curved inwards.

Sulcus situated distinctly in front of the midlength, and in the dorso-
central and central areas, thus, it is short; moreover, it is very shallow;
central section narrow and fairly distinct, dorsocentral section broadened
backwards, forming an undefined depression which is the place of the
dorsal muscle group attachments.

Presulcate node very low, situated just in front of the dorsal part of
the central section of the sulcus; it causes a slight sinuosity of the anteriot
margin of the sulcus; posterior to sulcus, just opposite the presulcate node,
is sometimes found an extremely slight node-like swelling.

Surface for the most part finely and shallowly, but distinctly reticulate;
sometimes the reticulation is somewhat more coarse, in other cases it is
partly indistinct or not developed: the greatest permanence in reticulation
occurs around the ventral part of the sulcus and in the most anterior part of
presulcate region; outer border of ventral carina finely striate, conforming
to the edge of the carina; area between the carinal edge and the ventral
margin smooth.

Occurrence. Lower Ordovician: upper part of stratum G and lower
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part of stratum AR // (from about 0.1 m below G/R// to about 0.8 m
above this boundary) at Rojerdsvigen, Leskusinget, Silverberg II, and
Born-Dadran, in Dalecarlia, Sweden.

Type b (presumably larval stages).
PL. VII, Figs. 3—6.

Type. A characteristic type is shown in PL VII, Fig. 5 (P. I. U. No.

ar. 0s. 444).

Locality of type. Leskusidnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum R /7 (about
0.7 m above GIR/]).

Material. 22 valves and internal moulds from 4 localities.

Dimensions.

No. _. I8 H G |DM | FM }f ? Di![ I};ll\\/lq A ant| A post‘nl]{:r'k
32‘3?;‘ 1.00 | 0.63 | 0.52 | 0.93 | 1.81 ’: 0.63| 0.52| 0.93| 1.95 | IIO 130 \%
33'4035' 0.99 | 0.63 | 0.42 | o091 | 1.88 : 0.64| 0.43| 0.92| 2.06 | 110 120 A%
82‘4(;5‘ 0.90 | 0.60 | 042 | 079 | 1.74 | 0.67| 0.47| 088 | 220 | 115 | 125 | V
32.4(15, 0.87 | 060 | o471 | 0.78 | 1.74 0.69| 0.47| 0.90| 2.23 | 110 | 125 \4
21;'3%5' 0.70 | 0.43 | 0.30 | 0.62 | I1.30 I 0.61| 0.43| 0.89| 2.10 | 115§ 130 M
a;‘;;s' 063 | o040 | 0.33 | 0.56 | 1.16 \ 0.64| 0.52| 0.89| 2.07 | 115 125 \%

“ 0.63 o.52 0.93 1.88 "[ 0.69 | 0.52 | 0.93 2.23
Mean| 0.85 | 0.55 | o.40 | 0.77 | 1.61 | 0.65| 0.47| 0.90| 2.10 | II§ 125
0.40 0.30 0.56 1.16 | 0.61| o0.43| 0.88| 1.95

Description. This type is different from type @ in several respects:

Type & is smaller; concerning the dimensional proportions, there are
small differences as regards the dorsal margin (proportionally longer in &)
and the free margin (proportionally shorter in &); furthermore, in type &
the dorsal angles seem to be less obtuse.

Anterior margin is more broadly curved (middle part often nearly
straight).

Ventra carina is shorter: it extends only along the anterior part of
ventral margin (in type @ also along the ventral section of anterior margin);
it is pinched along the middle part; the very edge of the carina is faintly
curved outwards (in type « it is curved inwards); area between the carinal
edge and free margin is less convex.
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Sulcus is longer: it extends to the edge of the ventral carina; the
centroventral section is very shallow and indistinct; the ventral part is
broader and often deeper.

The fine striation along the outer carinal margin in type « is substituted
by a fine reticulum, elongated conforming to the margin; the area between
carinal ridge and free margin is reticulate (that of type @ smooth).

It may be noted that in internal moulds the sulcus is deep and broad
in its whole extension; furthermore, in internal moulds the presulcate
node, which externally is very flat, forms a fairly distinct crest directed
backwards; antennal and mandibular muscular attachments are often dis-
tinctly discernible in front of the presulcate node.

Occurrence. Lower Ordovician: upper part of stratum G and lower
part of stratum R // (from about 0.1 [1.4] m below GJ/R// [as regards
1.4 m: cf. discussion below] to about 0.7 m above this boundary) at Leskus-
anget, Rojerdsviagen, Silverberg 1I, and Born-Dadran, in Dalecarlia, Sweden.

Discussion. The differences between the types described above are so
many and partly so striking that the types might be considered different
species or subspecies. I think this is not the case, nor that they are indi-
vidual variants or sexual dimorphisms; in my opinion, as anticipated above,
they are different moult stages.

The close affinity between the two groups is unmistakable both as
regards appearance and vertical distribution of the groups, and, since
group a, as regards size, forms the direct continuation of the & sequence,
it is very possible that group @ consists of adult specimens plus some of
the latest larval stages.

If this interpretation is correct, the present species is an interesting
example of a fairly comprehensive change in the appearance of the carapace
during the last or one of the latest moultings.

As appears from the survey of the vertical distribution of the ostracods
(Pl. XXI), C.plana migrated to the Siljan District in connection with the
reestablished permanent communication between this district and the ocean.
The presence of 2 specimens about 1.3—1.4 m below G/R7/, i.e. in a
layer deposited during a period of very restricted communication with
the ocean, is remarkable and of theoretical interest from a stratigraphic
point of view.

The specimens found are larvae (the smallest ones observed); they are
not quite typical in every respect: sulcus is more narrow and distinct
than usual, and does not extend to the edge of the ventral carina which,
moreover, is not so much pinched as is usually the case; furthermore,
the reticulation is more indistinct than usual. For the rest, the appearance
of the valve is closely coinciding with that of the larvae of C. plana, and
I am rather positive of their belonging to this species.
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The presence of these occasional larvae may indicate that C. plana,
during this time, lived in the ocean outside the Siljan District, and that
larvae were occasionally brought into this district. However, the ecological
conditions were unsuitable there and the larvae did not give rise to a
C. plana population. A C. plana population in the Siljan District first arose
after the ecological conditions had become about the same as in the ocean,
and that was realized when permanent communication with the ocean was
reopened (GIR 71).

Investigations of the ostracod fauna in other Lower Ordovician dis-
tricts of Scandinavia will presumably show whether this interpretation is
correct. If so, the investigations will also show whether those ocean popula-
tions of C. plana which correspond to the G stage of the Siljan District
are morphologically perfectly identical with the lower AR /7 populations.
Since the occasional larvae from the G stratum are slightly different from
the A /7 larvae, there is really reason to believe that minor morphological
dissimilarities also occur among the corresponding populations of adult and
later larval stages.

Survey of the dimensions of Ctenentoma.

| 3 1
I‘{;T L_|H ¢ [pmlEm| = | & (DM 2

N L L DM A ant| A post

iétz":;ali;; 16 0.77| 0.46| 0.44| 0.69 | 1.48| 0.60| 0.58| 0.90| 2.14| 115 10§
C. falcato-

swicata 1 0.72| 0.44| 0.33| 0.64 | 1.30| 0.61| 0.46| 0.89| 2.03| IIO 105
C. canali- |

vulata I 0.80| 0.48| 0.37| 0.70| 1.51| 0.60| 0.46| 0.87 | 2.16| 140 125

C. rectangu-
locarinata

2 0.76| 0.42| 0.34| 0.67 | 1.33| 0.56| 0.46| 0.89| 1.87| 130 11§

C. plana a 3 1.20| 0.81| 0.57| 1.01| 2.39|| 0.67| 0.47 | 0.84 | 2.37| 125§ 130

\ |
C. plana 6| 6 0.85| 0.55| 0.40| 0.76 | 1.61 | 0.65| 0.47 | 0.89 2.13‘ 115 125

i _ \
Mean. 0.62 ) 0.48 i 0.88 | 2.12 ‘ 125 | 120

The data given in the above survey are not very representative as
regards the species which occur as single specimens or in small number.
Certain characteristic features may appear, however.

The dimensional proportions seem to be fairly uniform in the first
four species, except those for the gibbosity of C. macroreticulata, which is
considerably more gibbous than the other species. The anterodorsal angle
is invariably more obtuse than the posterodorsal.

C. plana is different from the other species in that it is rather con-
siderably higher, and that the posterodorsal angle is more obtuse than the
anterodorsal.
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Genus Aulacopsis n. gen.

Derivation of name. Awlacopsis alludes to the fact that there is a
fissure on one or both sides of the sulcus.

Genotype. Aulacopsis bifissurata n. sp.

Occurrence. Ordovician.

Diagnosis. Monosulcate ostracods; length about (0.3)—0.6—1.2 mm;
presumably equivalved; valves provided with a velate ridge or a ventral
carina; on one or both sides of the sulcus is a fissure; presulcate node
present, or not developed; surface smooth or reticulate.

Discussion and remarks. The more or less distinct fissure on one or
both sides of the sulcus is considered a generic character. This character
is not very striking to the eye, but in my opinion, it is of great phylo-
genetic and taxonomic importance. The presulcate fissure most certainly
corresponds to S/ and the postsulcate one to S///, and thus the genus
takes an intermediate position between Cfenentoma and the trisulcate genera
(nearest to the Ceratopsis group of Tetradellinae). Since, in fact, the genus
is monosulcate I propose it to be placed in the subfamily Ctenentominae.

One of the three species (4. nodosa n. sp.) resembles those Ctenentoma
species which are provided with a velate ridge; considering the appearance
of the velate ridge, A. nodosa is closest reminiscent of C. macroreticulata n. sp.:
the whole free margin is rather symmetrically surrounded by the ridge
which diminishes in distinctness towards the ends.

The two remaining species known are provided with a ventral carina
which in one case (4. éifissurata n. sp.) resembles that of Clenentoma plana
n. sp. and in the other (4. monofissurata n. sp.) those of the Glossopsis group;
in this latter species also a velate ridge may be developed, just as is the
case in some Glossopsis species.

As previously mentioned, Awlacopsis, like Clenentoma, will most likely
be divided into a carinate genus and a velate ridge genus, when more
species become known.

I think that possibly one or other of the species referred by SCHMIDT
(1941) to Ctenentoma will, on closer examination, appear to be referable to
Aulacopsis.

Aulacopsis nodosa n. sp.
Pl VII, Fig. 12.
Only one valve is known of this new type. However, this is satisfac-

torily preserved and, hence, I describe it as a new species.
Further finds will show whether it is an adult specimen or a larval stage.
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Derivation of name. nodosa alludes to the distinct presulcate node.

Holotype. The type shown in Pl VII, Fig. 12 is holotype (P. I. U. No.
ar. os. 474).

Locality of holotype. Rivanis, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G
(about 0.1 m below GIR 7).

Material. One valve.

Dimensions.
} Re- |
No. L H G |DM | FM | — | — l D M A ant| A post| - |
32'735‘ 0.56 | 0.34 | 0.33 | 0.52 ‘ 1.0z | 0.61|0.59| 093 | 1.96 | 115 | 90 | V |

Diagnosis. Awlacopsis of small size; one short furrow just anterior to
presulcate node and one long posterior to sulcus; area between sulcus
and postsulcate furrow rather swollen, especially ventrally; ventral area
considerably protruding; the whole free margin surrounded by a velate
ridge, along the outer side of its ventral and posterior sections is a fine
but distinct fissure; sulcus fairly deep and broad, extending practically
from dorsal margin to the edge of the velate ridge; presulcate node rounded,
proportionally large and distinct; surface slightly rugose (partly indistinctly
reticulate).

Affinities. This species is different from the other two Aulacopsis species
known mainly in that it has a velate ridge extending along the whole free
margin (the two others have a ventral carina), and a distinct presulcate
node (in the others the presulcate node is very low); moreover, the area
between the sulcus and the postsulcate fissure is swollen which is not true
of the others.

Description. Carapace rather small, whether or not it is equivalved
could not be determined, since only one separate valve was observed.

Dorsal margin straight and long; anterior margin somewhat more rounded
than the posterior; ventral margin moderately convex.

Anterodorsal angle more obtuse than the posterodorsal, which is prac-
tically straight.

Anterior part of carapace slightly higher than the posterior.

Carapace moderately arched, except the area between sulcus and the
postsulcate fissure which is rather swollen, especially its ventral part; ventral
area protruding considerably over ventral margin; surface gently sloping
to dorsal margin and to anterior and posterior sections of the velate ridge,
but fairly steeply to ventral section of the velate ridge; area between the
velate ridge and free margin plane.
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Velate ridge runs along the most protruding part of ventral area and
also along anterior and posterior margins to the dorsal corners; its ventral
section distinct and directed outward, anterior and posterior sections lower
and more indistinct, especially towards the dorsal corners; close to the
outer side of ventral and posterior section runs a fine but distinct fissure,
which continues anteriorly as a broad and, especially dorsally, shallow and
indistinct groove.

Sulcus situated distinctly in front of the midlength; it extends practically
from dorsal margin to the edge of the velate ridge (it does not exactly
reach the edge); it is fairly broad and deep, except towards the ends; its
anterior margin straight and its posterior very slightly curved backwards.

Presulcate node situated mainly dorsocentrally; it is wide, rounded,
and rather low but distinct.

Just in front of the presulcate node is a scarcely discernible short furrow
parallel to the sulcus; the furrow may correspond to S/, and the area
between the furrow and the sulcus (which includes the node) may correspond
to L7/

The above-mentioned swollen area just behind the sulcus (which certainly
corresponds to L ///) is separated from the lower posterior part of the
postsulcate region (corresponding to L /F’) by a shallow and indistinct
groove conforming to the sulcus (ventral part best developed); its dorsal
part gently curved forwards exactly like S7/77 in many Glossopsis species;
the furrow certainly corresponds to .S///.

Surface slightly rugose (most posterior part very indistinctly reticulate).

Occurrence. Lower Ordovician: upper part of stratum G (about 0.1 m
below G/R/I) at Rivanis, in Dalecarlia, Sweden.

Aulacopsis monofissurata n. sp.
Pl VII, Figs. 9—11.

To this species are referred two types which are considered different
groups of moult stages (cf. discussion below).

The types, called @ and &, are described separately.

Derivation of name. monofissurata alludes to a generally short fissure
posterior to the ventral part of the sulcus.

Holotype. The type shown in Pl VII, Fig. g is holotype (P.1.U. No.
ar. 0s. 457).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G
(about 0.8 m above R //G).

Material. The mutual frequencies of the 2 groups were not established,
since the groups were discerned after the measurements. As the measured
specimens were picked out randomly, the total frequency of the groups
may mainly correspond to the frequency of the measured groups.
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The entire material of A. monofissurata comprises 118 valves from 7
localities.

Diagnosis. Awulacopsis of moderate size; group & (considered to be young
moult stages) somewhat different from group a (considered to be late moult
stages and adults); area between the edge of ventral carina and dorsal
margin flattened, area between the edge of ventral carina and free margin
in @ very concave, in & slightly concave (nearly straight); a narrow stripe
in front of the sulcus and another somewhat broader behind the sulcus
very slightly swollen (these stripes certainly correspond to Z 77 and L /7]
resp.); one generally short and sometimes fairly indistinct fissure (corre-
sponding to S ///) posterior to ventral part of sulcus (in & very indistinct
or not developed); ventral carina in @ very protruding and long, extending
along ventral part of anterior margin and greater part of ventral margin
{in & it is less protruding, scarcely concealing corresponding part of ventral
margin, and shorter than in «: it extends only along the greater part of
ventral margin); velate ridge short; sulcus rather narrow and long, extending
from dorsal or dorsocentral to centroventral area, in « it is fairly shallow
but in & it is often somewhat deeper; surface reticulate, reticulation often
indistinct or partly not developed.

Affinities. Small specimens of group @ may be somewhat reminiscent
of large specimens of Awlacopsis bifissurata n. sp., but they are different not
only as regards the number of the fissures but also in that the carina of
A. bifissurata is shorter (it does not extend along the ventral part of an-
terior margin), and the reticulation is, as a rule, more distinct.

Certain specimens of group & are indistinctly or practically not at all
fissurate. These resemble Crenentoma rectangulocarinata n. sp., especially
as regards the appearance of the ventral carina and sulcus. However, the
carinal edge of the present type is generally slightly acute, but that of
C. rectangulocarinata is practically a right angle. Furthermore, C. rectzangulo-
carinata is proportionally shorter.

Occurrence. Lower Ordovician: lower part of stratum G (from just above
R ]G to about 1.4 m above this boundary) at Stenberg, Gullerdsen, Rivanis,
Granmor, Leskusinget, Silverberg (sample 1), and Réjerdsvigen, in Dale-
carlia, Sweden.

Type a (presumably late larval stages and adults).
Pl. VII, Figs. 9 and 10.

Type. This type includes the holotype (P.I U. No. ar. os. 457).

Locality and stratum of type. Cf. p. 283.

Material. As calculated, about 126 valves and internal moulds.

Description. Carapace of moderate size; whether or not it is equivalved
was not ascertainable, since only separate valves were observed.
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Dimensions.
1. H| G |[DM|FM Re-

No. | H G DM | FM T | T L | DM A ant | A\ post stk
a;‘s‘is' 1.23 | 072 | 051 | 1.09 | 2.28 ; 0.59| 0.42| 0.89| 2.05 | 125 | 120 | V
a:f)%s‘ 1.23 | 0.71 | 0.49 | 1.09 | 2.21 | 0.58| 0.40| 0.89| 2.03 130 120 \%
a:"“;s' 1.20 | 074 | 049 | 1.03 | 2.26 | 0.62| 0.41| 0.86| 2.20 | 125 | 115 | V
ar. os.

465 1.15 | 0.70 | 0.51 | 1.00 | 2.14 || 0.61| 0.45| 0.87| 2.14 | 125§ 120 A%
ar. os. N 6 6 38 v

458 1.14 | 0.71 | 0.53 | 1.00 | 2.07 || 0.62| 0.46| o. 2.07 | 130 120
a;.ét;s. 1.12 | 0.72 | 0.47 | 1.01 2.10 | 0.64| 0.42| 0.90| 2.09 | 120 115 A\
a;';;s' .12 | 067 | 051 | 099 | 1.98 | 0.60| 0.46| 0.88| 2.00 | 125 | 120 | V
a;'sgs' 1.09 | 0.65 | 0.44 | 0.95 1.98 | 0.60| 0.40| 0.87| 2.09 | 130 125 \%
a:';;s' 1.08 | 0.70 | 044 | 089 | 2.26 | 0.65| 0.47| 0.83| 2.43 | 125 120 A%
azs%s‘ 1.08 | 067 | 0.49 | 0.94 | 2.05 || 0.62| 0.45| 0.87| 218 | 125 | 115 | V
32'6(;5' 1.08 | 067 | 047 | 0.94 | 2.07 | 0.62| 0.44| 0.87| 2.18 | 125 115 \%
a:g(;s‘ 1.05 | 064 | 0.42 | 091 | 2.03 || 0.61| 0.40| 0.87| 2.23 | 125 | 115 | V
a;.;ozs. 1.03 | 063 | 047 | 0.88 | 1.96 || 0.61| 0.46| 0.86| 2.22 | 125 120 \%
ar.‘os.

454 1.02 | 065 | 042 | 0.88 | 1.91 || 0.64| 0.41| 0.86| 2.0% 125 110 \Y%
ar. os.

e 1.02 | 0.63 | 042 | 085 | 1.9I || 0.62| 0.41| 0.83| 2.22 | 125 115 A\
aZ‘éjs‘ 0.99 | 0.58 | 0.44 | 0.87 | 1.82 | 0.59| 0.44 | 0.88| 2.10 | 130 11§ A%
32‘5(;5' 0.95 | 0.56 | 0.42 | 0.83 | 1.77 | 0.59| 0.44| 0.87| 213 | 120 | 115 | V

0.74 0.53 1.09 2.28 0.65 0.46 0.90 2.43
Mean | 1.09 | 0.67 | 0.47 | 0.95 | 2.04 || 0.61| 0.43| 0.87| 2.14 | 125 115
0.56 0.42 0.83 177 | 0.58 0.40 0.83 2.00

Dorsal margin straight and long; anterior margin widely and regularly
curved, ventral section more curved than the dorsal; ventral margin moder-

ately convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.
Region between the edge of ventral carina and dorsal margin very
flattened; a narrow stripe just in front of the sulcus (corresponding to L /1)
and another somewhat broader just posterior to the sulcus (corresponding
to L [I]) mostly very slightly swollen, the posterior most swollen in the
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ventral part; area between the edge of ventral carina and free margin very
concave.

Ventral carina extends from about the middle of anterior margin to a
point somewhat behind the fissure; it is very protruding and curved inwards;
its anterior section forms a forward swing.

Velate ridge low and short, extending obliquely from posteroventral part
of free margin to posterior part of ventral carina.

Sulcus situated distinctly in front of the midlength; it is practically
straight and rather long, extending from dorsocentral to centroventral area;
central and centroventral sections moderately deep and distinct, anterior
margin of these sections more steeply sloping than the posterior one, an-
terior margin also curved slightly backwards, posterior straight; dorsocentral
section shallow and undefined.

Presulcate node extremely flat or externally not discernible; it is situated
just at the transition between dorsocentral and central areas, and causes
a slight backward sinuosity of the anterior margin of the sulcus.

Near the midlength between ventral part of sulcus and posterior end
of ventral margin is a generally short and sometimes somewhat indistinct
fissure which certainly corresponds to S7/7; the fissure, in rare cases, is
traceable to the dorsocentral area, the dorsal end is curved forwards just
like S7/7 in Glossopsis n. gen.

Along the anterior margin of the slightly swollen presulcate stripe is
sometimes a very shallow depression, certainly corresponding to S 7.

Surface tenuously reticulate, ‘“‘meshes’” conforming to free margin;
reticulation often indistinct and partly not developed, most permanent along
anterior margin and just behind posterior end of ventral carina; the slightly
swollen stripes on both sides of sulcus, and most of the area between the
edge of the ventral carina and free margin smooth.

Occurrence. Cf. p. 284.

Type b (presumably young larval stages).
PL. VII, Fig. 11.

Type. A characteristic type is shown in PL VII, Fig. 11 (P.1. U. No.
ar. 0s. 470).

Locality of type. Stenberg, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
0.8 m above RJ7G).

Material. As calculated, about 37 valves and internal moulds.

Description. The present type is very similar to type «, but it is different
as regards some details.

Carapace is proportionally longer; ventral carina is shorter (not extended
along ventral part of anterior margin) and less protruding; the fissure ex-
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Dimensions.

I T i H| G |DM|FM R
| G DM M e
No. ) H ! G DM | FM i L I DM A ant | A post g
| ar. os. I
| 436 085 | 043 | 034 | 072 | 1.49 | 0.51| 0.40| 0.85| 2.07 | 130 120 \%
la;'gcis‘ 074 | 042 | 033 | 067 | 1.37 | 0.57| 0.44| 0.91| 204 | 125 | 115 | V
= :
|a;'(;;s’ 0.66 | 0.37 | 0.28 | 0.58 | 1.23 ] 0.56| 0.42| 0.88| 2.12 | 125 11§ \%
32'7%5 0.64 | 0.36 | 028 | 0.55 | 1.09 ' 0.56| 0.44| 0.86| 1.98 | 125 115 \%
az,;(;s 0.63 | 036 | 0.28 | 055 | 1.74 | 057| 0.44| 0.88| 2.08 | 115 175 \%

0.43 0.34 0.72 T1.49 ‘i 0.57 0.44 0.91 2.12
Mean | 070 | 0.39 | 0.30 | 0.61 | 1.26 || 0.55| 0.43| 0.88| 2.06 | 125 115
| 0.36 0.28 0.55 1.09 ! 0.51 0.40 0.85 1.98

tremely indistinct, or mostly not developed; sulcus proportionally deeper
and more distinct.

Surface mostly not reticulate but smooth, or minutely rugose like that
of many specimens of type «; some specimens indistinctly reticulate at the
ventral part of anterior margin and just behind the posterior end of the
ventral carina; area between the edge of the carina and the free margin
very finely reticulate, reticulation elongated conforming to the margin (in
type a this area is mostly smooth).

Occurrence. Cf. p. 284.

Discussion. The differences between the types @ and é may appear
to be so important that the types might be considered different species.
I think, however, that they are groups of different moult stages.

The mentioned differences as regards details (cf. description of type &)
may not conceal the fact that the types are very similar concerning general
features. The fact that the groups form a continuous sequence as regards
the size makes me inclined to consider them different groups of moult stages.
This idea may be supported by the fact that the types occur together in
the same, rather restricted stratum.

Aulacopsis bifissurata n. sp.
Pl1. VII, Figs. 13—20.
The material of this species forms a sequence which elucidates a great
part of the larval development of the carapace.
Four groups of moult stages are discernible. They are named «, 4, ¢
and 4, and are described separately; @ is presumably adult, and & com-
prises the youngest stages observed.
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Derivation of name. éifissurata alludes to two fissures, one on each side
of the sulcus.

Holotype. The type shown in Pl VII, Fig. 15 is holotype (P.I1.U. No.
ar. os. 821).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.8 m above R //G).

Material. The mutual frequencies of the 4 groups were not ascertained, since
the groups were discerned after the measurements. As the measured speci-
mens were picked out at random, the total distribution of the groups may
mainly be corresponded by the frequency of the measured groups.

The entire material of A. bifissurata comprises 1 carapace and 112
valves and internal moulds from 6 localities.

Diagnosis. Aulacopsis of rather small size; four groups of moult stages
discernible, different mainly as regards the appearance of ventral carina; area
between the edge of ventral carina and dorsal margin very flattened; area be-
tween the edge of ventral carina and ventral margin practically plane (in adult
specimens slightly concave just at the carinal edge); one distinct fissure on
each side of the ventral part of sulcus; sulcus long, straight, and (especially
in young stages) ventrally deep; ventral carina short and very protruding,
it is shorter and its outline is more curved in successively younger stages;
surface reticulate, reticulum sometimes indistinct or partly not developed.

Affinities. Adult specimens and late larval stages are somewhat reminis-
cent of 4. monofissurata n. sp. as regards general shape; distinguishing features
mentioned on p. 284. Young larvae are unique and scarcely confusable with
young stages of this species, mainly on account of the fact that the
carina is shorter and its outline more curved.

Occurrence. Lower Ordovician: upper part of stratum A/ and lower
part of stratum G (from about 0.2m below R //G to about 1.9m above
this boundary) at Stenberg, Gullersen, Rivanis, Leskusinget, Granmor, and
Rojerasviagen, in Dalecarlia, Sweden.

Type a (presumably adults).
Pl. VII, Figs. 15 and 16.

Type. This type includes the holotype (P.1. U. No. ar. os. 821).

Locality and stratum of type. Cf. above.

Material. As calculated, about 16 specimens, cf. above.

Description. Carapace of moderate or rather small size; whether or not
it is equivalved was not determined, since only separate valves were observed.

Dorsal margin straight and long; anterior margin fairly broadly curved,
its ventral section sometimes bulged forward; posterior margin broadly
curved, especially the ventral part; ventral margin slightly convex.
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Dimensions.

FM Re-

H ‘ G 1
A ant | A post e

: — 7
| lFul B[ G |D
| No. 16 H G : DM I FM L I L

4.86' 1.08 | 0.63 | 0.56 | 0.95 2.02‘0‘57 o0.52| 0.87| z.12| 125 110 \%

32'925 1.00 | 0.65 | 047 | 0.93 | 1.84 | 0.65| 0.47| 0.93| 1.98| 115 110 \%
ar. os I
487 0.95 | 0.54 | 0.49 | 0.83 1.67 ” 0.57| 0.52| 0.87| 2.01| 120 115 \%

0.65 0.56 0.95 2.02% 0.65 0.52 0.93 2.12 |
Mean| 1.01 | 0.61 | 0.51 | 0.90 1.84‘0.60 o.50| 0.89 | 2.04| 120 110 |

0.54 0.47 0.83 1.67 || o0.57 0.47 0.87 1.98

Anterodorsal angle slightly more obtuse than the posterodorsal.

Region between the edge of ventral carina and dorsal margin fairly or
much flattened (one very flat and another slightly more arched type dis-
cernible; they may possibly be sexual dimorphisms); area between ventral
part of sulcus and the postsulcate fissure slightly swollen, most in the ven-
tral section (this area between sulcus and postsulcate fissure certainly corre-
sponding to L /77 of e. g. Glossopsis n. gen.); area between the edge of the
carina and corresponding part of ventral margin practically straight, except
in a narrow zone along the carinal edge which is slightly concave.

Ventral carina extends from a point just in front of the presulcate
fissure to a point somewhat behind the postsulcate; it protrudes considerably,
edge pinched and sharply ridged.

Sulcus situated distinctly in front of the midlength; it extends from
dorsal or dorsocentral area nearly to the carinal edge; it is practically
straight (its anterior margin slightly curved by the presulcate node); its
anterior margin perpendicular, the posterior less steeply sloping; it is fairly
deep and narrow, except dorsocentral and, especially, dorsal sections which
are shallow, broad and, for the most part, undefined.

Presulcate node extremely low and small (externally scarcely discernible);
it is situated dorsocentrally.

Presulcate fissure short and fairly broad, situated somewhat in front of
the ventral end of sulcus; it may correspond to .S/ (sometimes one may
discern an extremely shallow depression just in front of the presulcate node;
this depression may correspond to a dorsal section of .S7).

Postsulcate fissure situated somewhat posterior to ventral part of sulcus;
it is longer than the presulcate fissure, dorsal end flagellate; sometimes,
however, only the ventral part is developed forming an elongated pit, but
the fissure has also been traced to the dorsocentral area (its dorsal end
curved forwards just as in e. g. Glossopsis lingua n. sp.); the postsulcate
fissure certainly corresponds to .S ///.

19— 48705 Bull. of Geol. Vol. XXXIII



2Q0 IVAR HESSLAND

Surface minutely reticulate (the swollen area corresponding to L 777
generally smooth); reticulation sometimes indistinct, especially in the dorsal
half of the valves; most distinct reticulation generally along the outside
of ventral carina and along anterior and posterior margins; reticulation
elongated and conforming to the margins, especially in the area between
the carinal edge and ventral margin.

Occurrence. Cf. p. 288.

Type b (presumably late larval stages).
PlL. VII, Fig. 17.

Type. A characteristic type is figured in Pl. VII, Fig. 17 (P.1. U. No.
ar. os. 485).

Locality of type. Stenberg, in Dalecarlia, Sweden.
Stratum of type. Lower Ordovician: lower part of stratum G (about
0.6 m above R//G).
Material. As calculated, about 32 specimens, cf. p. 288.
Dimensions.
| ’ s |G |pm FM | Re-
.' No. L ‘ H | G DM FM T T | L Dl A anti/\ post S
i ‘:
32'7015' 0.94 | 0.52 | 0.51 | 0.85 1.61 || 0.57| 0.54| 0.93| 1.89 | 11Ig 110 v
: el |
a;’g(;s' 0.93 | 061 | 0.45 | 086 | 1.79 | 0.66| 0.48| 0.93| 2.08 | 1Ij 110 V|
ar. 0s. | :
478 0.93 | 0.53 | 0.47 | 082 | 1.63 0.57| 0.50| 0.88| 1.90 | 120 115 A\
32'7055‘ 0.91 | 0.52 | 048 | 0.81 1.63 | 0.57| 0.51 | 0.89| 2.01I 120 110 A% ‘
ar.os l [
459 0.90 | 0.55 | 0.42 | 079 | 1.61 0.61| 0.47| 0.88| 2.04 | 120 110 A% |
ar.os. | r
551 088 | 0.56 | 040 | 0.78 | 1.60  0.64| 0.46| 0.90| 2.05 | 125 115 v
ar. os. _ | o ~ i .
485 | 0.85 | 049 | 044 | 0.70 | 756 0358| 0.53| 0.93| 1.97 | 120 770 vV |
0.61 0.351 0.86 1.79 ‘ 0.66 0.54 0.93 2.08 | ‘
Mean | 0.91 | 0.54 | 0.45 | 0.81 1.63 | 0.60| 0.50| 0.90o| 1.0 | 120 | II1O | |
0.49 0.40 0.78 1.56 0.57 0.47 0.88 1.89 |

Description. This type is similar to type «, except mainly that the

carina is relatively somewhat shorter, and in that its outline forms a more
convex curve; furthermore, the edge of the carina is not pinched and not so
distinctly ridged.
Area between the edge of ventral carina and ventral margin entirely
plane, not concave in the zone close to the carinal edge as in type «.
Reticulation seems to be more often indistinct than in type a.
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It may be noticed that in this group (as in group «) the postsulcate fissure is
occasionally traceable to the dorsocentral area, dorsal end curved forwards.
Occurrence. Cf. p. 288.

Type ¢ (intermediate larval stages).
PL VII, Fig. 18.

Type. A characteristic type is shown in Pl. VII, Fig. 18 (P. 1. U. No.
ar. os. 489).

Locality of type. Gullerasen, in Dalecarlia, Sweden.

Stratum of type. Loower Ordovician: lower part of stratum G (about
0.4 m above R 7/G).

Material. As calculated, about 38 specimens, cf. p. 288.

Dimensions.
I | | T e T
: H | G \D M| FM Re-
No. ! L H G | DM FM —I: -E T ' Di } A ant | A POSt mark
|

32'7(;5' 081 | o.50 | 0.38 | 073 | 1.49 | 0.62| 0.47| 0.90| 2.05 | I20 110 A%
azéc())s. 079 | 053 | 040 | 0.69 | 7.56 | 0.67| 0.57| 0.88| 2.27 | 720 | 1I0 \Y
ar. os. 4

482 0.77 | 047 | o040 | 071 | 1.37 0.61]| 0.52| 0.92| 1.93 | II§ 110 V
ar. os. .

466 0.74 | 0.51 | 0.40 | 0.67 | 1.47 | 0.62| 0.54| 0.91| 2.19 | I20 110 Vi
ar. os. 7

490 0.74 | 0.49 | 0.40 | 0.69 | 1.44 ‘ 0.66| 0.54| 0.93| 2.08 | 120 110 V
ar. os. 2

401 0.72 | 0.43 | 0.38 | 0.65 1.28 | 0.60| 0.53| 0.91| 1.97 | 120 110 V
ar. os. =

461 0.67 | 0.44 | 035 | 0.60 | 1.35 066 052| 0.g0| 2.25 | 120 110 \°

0.53 0.40 0.73 1.56 0.67 0.54 0.93 2.27
Mean | 0.75 | 0.48 | 039 | 0.68 | 1.42  0.63| 0.52| 0.91 | 2.II 120 110
0.43 0.35 o.60 1.28 o.60 0.47 0.88 1.93

Description. Ventral carina somewhat shorter and its outline somewhat
more curved than in type &; sulcus may extend a little nearer to the edge
of the ventral carina and it may also be proportionally slightly deeper in
the most ventral part; it also happens that the fissures are not developed.

Otherwise, type ¢ is the same as type &.

Occurrence. Cf. p. 288.

Type d (young larval stages).
P1. VII, Figs. 19 and 2o0.
Type. A characteristic type is shown in Pl VII, Fig. 20 (P.1.U. No.
ar. os. 483).
Locality of type. Stenberg, in Dalecarlia, Sweden.
Stratum of type. Lower Ordovician: lower part of stratum G (about
0.8 m above R //G).
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Dimensions.

N T ulc [pm[FM|, | [Re|
No L H G DM  FM T | — | T | oM A ant [ A post| mark .
| | | :
ar. os. | 6 { | 5 ! " I
483 0.57 | 0.40 | 0.2 0.57 | 1.07 f 0.70| 0.46| 0.90| 2.0 | 170 | 170 | |
328%5. 0.55 | 0.33 | 0.28 | 049 | 0.95 o0.60| 0.51| 0.89| 1.94 | TII5 110 \% ‘

| | |
a‘r‘écc))s. 0.48 | 0.33 | 0.23 | 0.47 | 0.88 J 0.69| 0.48| 0.98| 1.87 | 110 110 vV |
| {
ar.os. | [
484 0.48 | 0.30 | 0.22 | 0.43 | 084 0.63| 0.46| 0.90| 1.95 | 115 110 A% I|
[ |
32‘7?;' 0.30 | 0.19 | 0.14 | 0.29 | 0.56 i 0.63| 0.47 | 0.97| 1.94 | 10§ 105 v
0.40 0.28 0.51 ‘ 1.07 ‘} 0.70 0.51 0.98 2.10 | |
Mean| 048 | 0.31 | 0.23 | 0.44 | 0.86 1 0.65| 0.48| 0.93| 1.96 | 110 110 ‘
| o.19 0.14 0.29 ' 0.56 ’ o.60 0.46 0.89 1.87 ‘

Material. As calculated, about 26 specimens, cf. p. 288.

Description. In this type, the ventral carina is very short, and its out-
line is even more convex than in type ¢; in some specimens it forms an
acute angle.

Carapace proportionally somewhat higher than in the other groups,
dorsal margin somewhat longer, and anterodorsal angle somewhat less obtuse.

Sulcus often deepest and broadest at the extreme ventral end.

Postsulcate fissure, as a rule, very indistinct and situated close to the
carinal edge (mostly it is not developed at all); presulcate fissure generally
occurring and often fairly distinct; it has been observed to be extended
practically along the whole sulcus; in some specimens fissures were not
developed.

Surface not seldom fairly distinctly reticulate, network about as wide
as in later stages.

Occurrence. Cf. p. 288.

Notes on the larval development.

There is no doubt that the present material represents one species only:
the changes of certain characters during the larval development are rather
easy to follow.

A survey will be given of the development of the distinguishing char-
acters.

The height of carapace and the length of dorsal margin diminish in
proportion to the larval development.

Anterodorsal angle grows more obtuse, but the final dimension of this
angle is reached as early as stage c.
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Ventral carina, which in the youngest stages is short and has a very
convex (sometimes acute) outline, becomes successively longer, and its outline
becomes more and more broadly curved. In adult specimens its edge is
pinched and more sharply ridged than in the larval stages. Furthermore,
in adults, the area between the carinal edge and the free margin is slightly
concave just along the edge, which is generally not the case in larval stages.

Sulcus in the youngest stages is usually deepest and broadest at the
extreme ventral end, but this is not true of later stages.

The presulcate fissure is generally developed even in the youngest
stages observed; occasionally, it is clearly discernible even in the dorso-
central area (thus a true S/); this was not observed in later stages.

The postsulcate fissure in young stages is, as a rule, very indistinct, or
not developed at all, but in later stages it is more distinct, especially in
adults; among them (and exceptionally in late larval stages), the fissure,
dorsal end curved forwards, is occasionally traceable to the dorsocentral
area (thus a true S777).

Reticulation is generally distinct in young stages, but in late stages it
is often indistinct; among the adults, however, the reticulation is most often
distinct.

It may be added that in adults the region between the edge of ventral
carina and dorsal margin in one type is very flat but in another slightly
arched: this difference may possibly be due to sexual dimorphism. If so,
it is not possible, however, to decide which of them is male and which
female.

Survey of the dimensions of Aulacopsis.

‘ s e ; H |G IDM FM l ?- i. (f D[i“ 1[;111 A ant | A post

| A. nodosa 1 |o0.56| 0.34| 0.33| 0.52| 1.02 | 0.61| 0.59| 0.93| 1.96| 115 90

4. ;Z‘;Z”/Z””' 17 |1.09| 0.67| 0.47| 0.95 2.04: 0.61| 0.43| 0.87| 2.14| 125 115

4. :f;‘;Z”/Z””' 5 |o70| 039] 0.30] 0.61| 1.26 0.55| 0.43| 0.88] 2.06| 125 | 115

! Aral;zfifu 3 |1.01] 0.61| 0.51| 0.90| 1.84 ‘ o.60| o.50 0.89: 2.04| 120 110

! A‘rz't]f;;u- 6 |0.91| 0.54| 0.46| 0.82 1.64‘i 0.59| 0.51 | 0.91| 1.98| 120 | II0O

| A}ZJZJ;”' 7 1075/ 0.48| 0.39 | 0.68 1.42;‘ 0.63| 0.52| 0.91 | 2.11| I20 110 l

| Ar.ab;f::;u- 5 |0.48| 0.31| 0.23| 0.44| 0.86 ‘\ 0.65| 0.48| 0.93| 1.96| 110 110 1
_ - o Mé_an_‘ 0.611 0.49 0.90‘ 2.04 | 120 110 ‘
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Two of the three species represented are rather abundant: 22 spe-
cimens of A. monofissurata and 21 of A. bifissurata were measured. They
have been divided into groups, each including one or more stages of
development.

From the table it appears that none of the species is large, and that
height and gibbosity have fairly common dimensions; moreover, dorsal
margin is proportionally long and the anterodorsal angle is the larger one
(in very young stages of A. bifissurata it was observed to be equal to the
posterodorsal one).

It may be noted that the length of dorsal margin seems invariably to
be proportionally decreased in successively later stages.

Subfamily Tetradellinae ScHMIDT 1941

Diagnosis. SCHMIDT 1941, p. 37.

Discussion and remarks. SCHMIDT 1941 referred 10 genera to this
subfamily (4 of them with reservation). In the present paper, one of these
genera is divided (Ceratopsis) and another genus, the taxonomic position
of which has been considered uncertain (Szeusloffia), is proposed to be
referred to this subfamily. But its taxonomic range is too wide. I think
that, after revision of certain incompletely described and drawn species,
it will appear to be divisible into two subfamilies, one characterized by,
inter alia, being velate, the second by being carinate.

However, there are species which are provided with both a carina and
a velate structure. Such species are here proposed to form a new genus,
Ogmoopsis.

Ogmoopsis takes an intermediate position between the two subfamilies
which will possibly be erected later, but it may be referable to the one
which is carinate but which sometimes has traces of a velate structure (in
the following called group A4 or the Ceratopsis group). The appearance of
L I, moreover, is the same as that of group 4. Since lobes and sulci are
mutually of fairly equal size, it more closely resembles the B group (the
Tetradella group) in these respects.

Besides Ogmoopsis, another genus (belonging to the A group) is pro-
posed to be erected, viz. Glossopsis, which is removed from Ceratopsis.

The genera referred to Tetradellinae SCHMIDT which are represented in
this material are here classified in 3 groups:

A. Ceratopsis ULRICII
Glossopsis n. gen.
Ogmoopsis n. gen.
B. Tetradella ULRICH
C. Steusloffia ULRICH and BASSLER
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Steusloffia is referred by ScHMIDT (with reservation) to the family
Drepanellidae SCHMIDT 1941 (subfamily Bassleratiinae).

Group A (Ceratopsis group).

Discussion and remarks. Ceratopsis is said, by SCHMIDT, in his dia-
gnosis of this genus (1941, p. 44), to be distinguished by the appearance
of L 7. However, the appearance of Z 7/ is very variable among the species
referred to Ceratopsis. Its dorsal end may be protruded into a spine of
considerable length, e. g. the genotype C.chambersi (MILLER), or into a
shorter spine, e. g. C. /astata (BARRANDE), or into a short triangular knob
directed backwards such as in C. platyceras Oprik. The spine is also said
to ‘‘take the shape of a thickstemmed mushroom, the gently convex cap
of which is beautifully fringed at the edge” (ULRICH 1894, p. 676); what
is meant in this case is C. oculifera (HALL). Other species, again, are non-
spiniferous. In some of them, the dorsal end of L/ is formed as a more
or less flattened bulb, entirely attached to the substratum and sitting on
a curved ‘‘stalk” and directed backwards; examples are C. obliquejugata
(Scumipt), and C. perpunctata Orik. In another species, C. bocki OPIK, the
dorsal end of L7 is elongatedly claviform and practically entirely attached
to the substratum; ventrally it tapers into a ridge which, in turn, continues
along the edge of the ventral carina; the lobe is directed mainly dorso-
ventrally.

Concerning the appearance of L/, some of the present species are
similar to this last-mentioned type. In other closely related species, L/ is
of about equal breadth, but flattened and linguiform; it is attached to the
substratum throughout its length, or (exceptionally) the very top is free. In
most of these types the lobes and sulci are mutually unequal, but in cer-
tain types they are fairly equal in size and appearance.

It is obvious that all these different types should not be placed in the
one genus Ceratopsis.

Ceratopsis is here proposed to comprise only spiniferous types. The
rest are proposed to form two new genera: Glossopsis and Ogmioopsis.

Glossopsis includes types provided with lobes and sulci of distinctly
unequal size. It comprises different types as regards the appearance of L7
and, in turn, it may be divided into 3 groups (cf. p. 296). Concerning the
other lobes, L /7 is the most variably developed, and Z 77/ and L7l are
sometimes more or less completely fused.

Ogmoopsis, as mentioned, includes types provided with fairly equal
lobes and sulci; furthermore, it is distinguished by a narrow velate ridge
running in the area between the carinal edge and free margin (this ridge
sometimes traceable also in certain Glossopsis species).
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Genus Glossopsis n. gen.

Derivation of name. Glossopsis alludes to the appearance of L /7 which
is most often linguiform.

Genotype. Glossopsis lingua n. sp.

Occurrence. Ordovician (Middle and Lower Ordovician).

Diagnosis. 4- or 3-lobate ostracods; length about (0.4)—0.7—1.3 mm; L /
generally flattened, and linguiform or claviform, L // fairly variable in
broadness (in the dorsal part there is often a node corresponding to the
presulcate node of monosulcate genera), L /// and L 7V most often parted
by a very narrow sulcus (S/7/) which, in some species, is restricted to a
ventral fissure, L/// and L7V in some species entirely fused; S// in
most genera the broadest and deepest sulcus; ventral carina protruding
over free margin, it extends along most of ventral margin and often along
ventral part of anterior margin; surface smooth, or more or less distinctly
reticulate or punctate.

Discussion and remarks. L/ is somewhat differently developed in this
genus and on that account it may be divided into 3 groups:

1. Glossopsis lingua group
(Z 7 linguiform, of about equal breadth, or ventral end broadest,
throughout its length attached to the substratum, or the very top
occasionally free; valves 4-lobate).
G. lingua n. sp.
G. acuta n. sp.

Occurrence. Lower Ordovician.
2. Glossopsis temuilimbata group

(L 7 claviform, ventral end tapering, throughout its length attached
to the substratum, or the very top occasionally free; valves 4- or

3-lobate).
a. 4-lobate section with long b. 4-lobate section with short,
S717 ventral S7/7
G. tenuilimbata n. sp. G. nodosa n. sp.
G. alata n. sp. G. depressolimbata n. sp.
G. clavata n. sp. G. tndistincta n. sp.
G. schmidti (BONNEMA)® G. mutilata n. sp.

G. bocki OpIK
Occurrence. Lower and Middle Ordovician.

* Oprik (1937, p.25) mentioned that G. obliguejugata (SCHMIDT) and G. schmidti
(BONNEMA) are conspecific. Whether this is true is difficult to prove owing to lack of
evidence, the descriptions of L7 of G. obliguejugata being vague and the figure of the
badly preserved holotype of this species as given by OPIK (1937, PL II, Fig. 3) not being
very helpful. So much seems to be certain, however, that some of the specimens referred
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c. 3-lobate section (occasionally traces of S /77).
G. robusta n. sp.

Occurrence. Lower Ordovician.

3. Glossopsis perpunctata group
(Z 7 bulbiform, entirely attached to the substratum, anterior end
fixed to a narrow ridge continuing along the edge of ventral carina;
valves 4-lobate).
G. perpunctata (OPIK)
? G. obliquejugata (SCHMIDT) (cf. note on p. 296).

Occurrence. Middle Ordovician.

Glossopsis is, on the one hand, related to the carinate section of Au/ac-
opsis n. gen. (subfamily Ctenentominae), and, on the other, the genus is
closely related to Ogmoopsis n. gen. (closest similarities between Ogmoopsis
and the G. tenuilimbata group, viz. as regards the appearance of L/, and
the fact that in this group there are sometimes fairly distinct traces of a
velate ridge; only occasionally, extremely indistinct traces discernible in
the G. lingua group).

The relations between Glossopsis and the Ceratopsis species represented
here are obvious: they are different mainly as regards the appearance of
L7 (closest relations to the 3-lobate section of the G. tenuzlimbata group
and to the 4-lobate section, where .S/// is short and ventral).

4 species described earlier may be referable to G/ossopsis. They are
all Estonian; one of them is also reported from Sweden, viz. G. 0bligue-
jugata (SCHMIDT) from Middle Ordovician (THORSLUND 1940).

3 of these species are Middle Ordovician: G. sc/midti (BONNEMA),
G. obliguejugata (SCUMIDT) and G. perpunctata (OPIK). The fourth, G. bock:
(Orik), is Lower Ordovician.

In this paper 10 new Lower Ordovician G/ossopsis species are described.
to G. obliguejugata’ are not identical with the holotype of G. scAmidti (BONNEMA 1909,
Pl. VI, Figs. 1—6).

The holotype of G. schmidti belongs evidently to the G. fenwilimbata group: LI is
claviform as in G. Zenuilimbata, the ridge along the edge of ventral carina is of identical
appearance, and in both there are traces of a velate ridge running in the area between
the carinal edge and the free margin.

One specimen referred by OPIK to Ceratopsis obliguejugata (1937, Pl 11, Fig. 4) may
not be conspecific with G. scimidts, judging by the fact that Z 7 is bulbous. As seen
from the original, the species, which by THORSLUND was classed as Ceratopsis obligue-
Jugata (1940, Pl 3, Fig. 13) has a very distinct bulbous Z 7. This specimen is not con-
specific with G. schmidti.

Whether the specimens mentioned here, which have been referred to G. 0dligue-
Jugata, are really this species is difficult to decide, since, as mentioned, the holotype of
G. obliguejugata is imperfectly described and figured.

In any case, the specimen referred by THORSLUND to Ceratopsis obliguejugata and
possibly OPIK’s above-mentioned specimen are to be grouped in the G. perpunctata
group, and G. scimidti (BONNEMA) in the Zenuilimbata group.
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The Glossopsis lingua group.

This group is distinguished mainly by the fact that Z / is linguiform
(broadest ventrally) and that there is no ridge running along the outer side
of the carinal edge.

Glossopsis lingua n. sp.
Pl. VIII, Figs. 7—o9.

Derivation of name. /nzgua alludes to the linguiform Z /.

Holotype. The type shown in Pl VIII, Fig. 7 is holotype (P. L U. No.
ar. 0s. 523).

Locality of holotype. Granmor, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G
(just above R /iG).

Material. 131 valves and internal moulds from 6 localities.

Dimensions.
‘ H | G DM FM. il ___e_i.

No. IL H G DM FM ‘ LT T W A ant'/\ pOSt‘mark‘

i i

32'5%5' 1.25 | 074 | 056 | 1.09 | 233 0.59| 0.45| 087 | 2.14 | 125 | 115 \Y4 I
'a;'4015' 1.15 | 0.72 | 0.47 | 098 | 2.16 Il 0.63| 0.41| 0.85| 2.20 | 130 120 Vv |
| ar. os. :

569 1.I5 | 071 | 0.50 | 0.94 | 2.23 | 0.62| 0.44| 0.82| 2.37 | 125 115 vV |
a;.;;s. 1.05 | 0.68 | 0.44 | 093 | 2.01 0.65| 0.42| 0.89| 2.16 | 125 115 vV |
a;.;;s. 1.03 | 063 | 048 | 0.86 | 1.95  0.61| 0.47| 0.84| 2.26 | 130 115 V|
a;';);' 1.02 | 065 o040 | 086 | 1.95 064]|039|0.84| 226 | 130 | 115 | V ‘
a;.zoss. 7.02 | 005 | 0.44 | 091 | 1.98 0.64| 0.43| 089 | 2.17 | 125 | 115 \% ‘

|
a§.4035. 102 | 063 | 047 | 091 | 1.86 o0.62| 0.46| 089|204 | 130 | 115 | V |
a;';z)s' 1.01 | 062 | 0.47 | 0.85 | 1.89  0.61| 0.47| 0.84| 2.22 | 130 115 v
a;.é%s, 101 | 0.66 | 048 | 0.85 | 2.01 | 0.65| 0.48| 0.84| 2.38 | 125 115 v
ar. os.

544 0.98 | 0.61 | 0.39 | 0.81 1.84 0.62| 0.40| 0.83| 2.27 | 130 11§ A%
a;.z%s. 0.97 | 0.63 | 0.47 | 082 | 1.91 | 0.65| 0.48| 0.84| 2.32 | 125 115 A%
a;.4%5_ 0.97 | 063 | 0.44 | 082 | 1.91 | 0.65| 0.45| 084|232 | 130 | 120 | V
a;';;S' 0.94 | 0.56 | 0.47 | 0.84 | 1.84 o0.60| 0.50| 0.89| 2.19 | 130 115 \%
a:.;;s. 0.96 | 061 | 0.42 | 0.87 | 1.86 0.64| 0.44| 0.91| 2.14 | 125 110 A%

0.74 0.56 1.09 i 2.33 h 0.65 0.50 0.91 2.38
|Mean| 1.04 | 0.65 | 0.46 | 0.89 | 1.98 | 0.63| 0.45| 0.86 | 2.23 | 130 115
i 0.56 0.39 0.81 ‘ 1.84 1 0.59 0.39 0.82 2.04
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Diagnosis. G/ossopsis of about moderate size; sulcate region flattened;
valves 4-lobate; L/ linguiform (ventral end broadest), very low and flat,
throughout its length attached to the substratum, or the very top in rare
cases free, top sometimes faintly bent outwards, mostly broadly rounded
(in the flattest types even obtuse) and mostly not overlapping the dorsal
margin; L // narrow, short and practically straight; S /// generally a fissure;
ventral carina broad and slightly bent inwards, it extends along ventral
margin, except its most posterior part, and along ventral part of anterior
margin, forming a forward swing; surface reticulate, reticulation sometimes
partly indistinct.

Affinities. The species is closely related to Glossopsis acuta n. sp. They
are different mainly as regards the appearance of L /: in the present species
it is longer and in all its extension more flattened (in G. acuta it rises gently
in dorsal direction), the dorsal end is generally broadly curved (in G. acuta
acute), the outer side is not slanting backwards which is typical for G. acuza.
Furthermore, in the present species, S/ and S/// are narrower than in
G. acuta.

Moreover, the present species is very reminiscent of G. c/avata n. sp.
as regards the appearance of sulci and nodes, except L/ which in the
present species is broadest at the ventral end but which in G. c/avata tapers
at this end. Additionally, they are different in that the anterodorsal angle
of the present species is more obtuse and its ventral carina longer and
forming a forward swing.

From G. temmilimbata n. sp. the present species is different mainly as
regards the following characters: in G. zenuilimbata the ventral end of L/
tapers (in G. /ingua broadest), L I7 is slightly geniculate (in G. /Zingua
straight), ventral carina is ridged along its margin (in G. /Zingua no ridge).

Description. Carapace of moderate size; whether or not it is equivalved
was not determinable, since only separate valves were observed.

Dorsal margin straight and long; anterior margin broadly convex; dorsal
part of posterior margin generally somewhat more curved than its ventral
part; ventral margin moderately convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Sulcate region very flat; area between the edge of ventral carina and
corresponding part of free margin very concave.

Ventral carina very protruding and slightly bent inwards; it extends
along the ventral margin (except its most posterior part) and along ventral
part of anterior margin, forming a forward swing; its posterior part forms
a flange.

Valves 4-lobate:

L 7 linguiform, broad (broadest ventrally), and very flat; dorsal end
somewhat variably developed: dorsal outline more or less broadly curved
(in the flattest types even obtuse), in the relatively high types the end is
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bent slightly outwards but generally not in the flatter ones, the end does
not usually overlap the dorsal margin (this sometimes happens in relatively
high types).

S 7 practically straight, narrow, shallow, and fairly short.

L IT practically straight (or curved very slightly backwards), narrow
(about equally narrow in all its extension, sometimes a slight swelling
discernible in the dorsocentral section = presulcate node of monosulcate
genera); it is short (extending to dorsocentral area); dorsal end acuminate.

S 77 rather deep and broad, its anterior margin mostly straight, posterior
one generally curved slightly backwards.

L 71T broad (broadest in the dorsocentral part, breadth continually
diminishing towards the ventral end) and flattened (centroventral section
very slightly arched).

S 7/ forms a wide backward curve extending to the dorsocentral area
(dorsocentral section generally more curved than the remaining part); ventral
end distinct and fairly deep, but in dorsal direction .S 7// grows narrower
and shallower (central and, especially, dorsocentral section often somewhat
indistinct).

LIV very broad in the dorsal half, this part slightly arched; ventral
half narrower, surface fairly steeply sloping to posterior part of ventral
margin.

Surface minutely reticulate, except sulci and usually ventral half of Z 7/
and L //7 which are smooth (dorsal half of L/, as a rule, most distinctly
reticulate); reticulum along outer part of ventral carina elongated and con-
forming to the margin; reticulation sometimes partly indistinct.

Occurrence. Lower Ordovician: lower part of stratum G (from about
02 m below R//G to about 1.9 m above this boundary) at Granmor,
Gullerdsen, Rojerasvigen, Ravanis, Stenberg, and Leskusinget, in Dalecarlia,
Sweden.

Glossopsis acuta n. sp.
Pl. VII, Figs. 23—25.

Derivation of name. acu/a alludes to the slightly acute dorsal end of L /.

Holotype. The type shown in Pl VII, Fig. 24 is holotype (P. I. U. No.
ar. 0s. 542).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.8 m above R //G).

Material. 369 valves and internal moulds from 7 localities.

Diagnosis. Glossopsis of moderate size; sulcate region flattened; valves
4-lobate; L 7 linguiform (ventral end broadest), in all its length attached to
the substratum, fairly short, gently rising in dorsal direction, outer side
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Dimensions.

i No. L H | G DM | FM IS ‘ % DT f}% || A ant | A post mRa?k

! I !
|ago?)5' 1.22 | 0.73 | 0.51I | 100 | 2.28 |l 0.60| 0.42| 0.82| 2.28 | 130 115 A%
a;'4°25' 7.18 | o771 | 0.56 ‘ 0.99 | 221 ‘ 0.60| 0.47| 0.84| 2.23 | 130 715 A%
ia;.sozs‘ 1.16 | 0.71 | 0.51 | 0.99 | 2.25 I\ 0.61| 0.44| 0.85| 2.27 | 125 115 \%
;ag.oo()s 1.08 | 0.69 | o.51 I 088 | 2.07 | 0.64| 0.47| 0.89| 2.35 | 130 | 115 \Y
:32'4055' 1.07 | 067 | 047 | 0.93 | 2.02 | 0.63| 0.44| 0.87| 2.17 130 115 A%
:32‘2075’ 1.06 | 0.65 | 0.49 0.91 | 2.02 | 0.61| 0.46| 0.86| 2.22 | 130 | II§ \Y%
:a;.;s. 102 | 058 | o50 | 0.88 | 1.89 o0.57|0.49| 0.86| 2.14 | 130 115 A%
Ia;‘;gs‘ 1.00 | 0.61 0.51 ‘ 087 | 1.89 0.61| 0.51 0.87: 2.17 125 115 A%
E'a;.sc;s. 0.95 | 0.58 | 0.42 | 080 | 1.81 0.61]| 0.44 0.84: 2.26 | 130 115 \%
'a;';és' 0.95 | 0.56 | 044 | 079 | 181 0.59| 0.46| 083|229 | 130 | 115 | V
ia;.;;s. 0.93 i 0.58 | 0.42 _ 0.77 1.84 0.62| 0.45 0.83; 2.39 | 130 115 \%
:a;.3025. 0.79 l 0.49 | 0.35 0.70 | 1.47 o0.62| 0.44 0.89I 2.10 | 130 115 A%
la;.;;s. 0.78 | 0.50 | 0.35 | 0.70 | L5I @ 0.64| 0.45 0.90' 2.15 | 130 120 \%
fa;.;;s. 0.69 | 0.40 | 0.30 ‘I 0.61 1.16  0.58| 0.44| 0.88| 1.90 | 130 115 \%
a;.oc;s. 0.67 | 0.43 | 0.35 i 0.62 | 1.28 0.64| 0.52| 0.93| 2.06 | II§ 110 \%
| | 073 | o6 | 1o | 228! o64| os2| o3| 239 ‘ |
[ Mean 0.97 | 0.59 | 0.45 | 0.83 | 1.83 ! 0.61| 0.46| 0.86| 2.20 | 130 | II§
| [ oo | o30| obr| 116 os7| o42| o82 x90 | : ] )

broader than the attaching surface, flattened, mostly distinctly slanting
backwards, dorsal end acute and generally not overlapping dorsal margin;
S 7 short and fairly broad; S/// fairly broad and distinct; ventral carina
broad and gently bent inwards, extending along ventral margin, except
for its most posterior part, and along ventral part of anterior margin
forming a forward swing; surface reticulate, reticulation sometimes partly
indistinct, surface in such cases of somewhat rough appearance.

Affinities. The species is closely related to Glossopsis lingua n. sp.;
differences mentioned p. 299.

Description. Carapace of moderate size; whether or not it is equivalved
was not determined, since only separate valves were observed.

Dorsal margin straight and long; anterior margin broadly convex; poste-
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rior margin generally more convex in the dorsal part than in the ventral
which is often slightly convex; ventral margin moderately convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Sulcate region very flat; area between the edge of ventral carina and
corresponding part of free margin very concave; in this area a short
velate ridge may be visible, originating from the ends of the carinal edge
and extending a short distance in the direction of the free margin.

Ventral carina protruding very much and bent slightly inwards; it
extends along the whole ventral margin (except for the most posterior
part) and along the ventral part of anterior margin, forming a forward
swing; its posterior end forms a flange.

Valves 4-lobate:

L 7 linguiform, fairly broad and short, throughout its length attached
to the substratum, gently rising in dorsal direction, dorsal end acute, top
generally overlapping dorsal margin, outer side broader than its attaching
surface (difference greatest in the dorsal part), flattened and usually dis-
tinctly slanting backwards.

S/ fairly deep and broad but short, extending ventrally to central or
centroventral area; curved slightly backwards, ventral part tapering.

L 77 fairly short, extending dorsally to the transition between dor-
sal and dorsocentral areas, dorsal end tapering but ventral successively
broader; a small node discernible in the dorsocentral-central section (corre-
sponding to the presulcate node of monosulcate genera); curved backwards.

S 77 rather deep and broad, greatest width in central section, where a
small and extremely slight depression is often discernible (central muscle
spot); curved backwards.

L 777 flattened and broad, about equally broad throughout its length,
or narrowing slightly in ventral direction; curved backwards.

S 7/7 forms a wide backward curve, extending practically to the dorsal
margin; fairly deep and broad, broadest and deepest at the ventral end,
depth and breadth generally slightly diminishing in dorsal direction, dorsal
and dorsocentral sections sometimes somewhat indistinct.

L 7V very broad in the dorsal half, this part slightly arched, ventral half
narrower, surface fairly steeply sloping to posterior part of ventral margin.

Surface minutely reticulate, except, in most cases, L // and ventral
half of L/7/7; L7 and the area just behind posterior end of ventral carina
the most distinctly reticulate, reticulation also often fairly persistent in the
dorsal part of L //7; reticulation sometimes indistinct or lacking even in areas
where it is usually developed (surface in such cases appears somewhat rough).

Occurrence. Lower Ordovician: lower part of stratum G (from about
0.2 m below R//G to about 1.7 m above this boundary) at Stenberg,
Rivanis, Gullerasen, Granmor, Leskusinget, Rojerasviagen, and Silverberg 11
(sample No. 2), in Dalecarlia, Sweden.
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The Glossopsis tenuilimbata group.

This group includes species having a claviform Z 7 (ventral end tapering).

4-lobate section with long S III.

Glossopsis tenuilimbata n. sp.
Pl. VII, Figs. 21 and 22.

Derivation of name. fenzuilimbata alludes to the sharp-edged and out-
wardly directed narrow ridge running from L / to L /17 along the edge of the
ventral carina.

Holotype. The type shown in PL VII, Fig. 21 is holotype (P. 1. U. No.
ar. 0s. 497).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G
(about 0.4 m above R //G).

Material. 2 carapaces, and 533 valves and internal moulds from 7
localities.

Diagnosis. Glossopsis of moderate size; sulcate region slightly arched;
valves 4-lobate; Z 7/ elongatedly claviform, throughout its length attached
to the substratum, dorsal end rounded, not extending to dorsal margin,
ventral end tapering and continuing as a distinct, narrow ridge along the
edge of the ventral carina, outer surface generally slanting backwards; L /77
narrow and gently geniculate backwards in the central section; ventral carina
extending along ventral margin, except for its most posterior part, edge
slightly acute, posterior end forms a flange; in the area between the carinal
edge and the free margin is sometimes found a low velate ridge forming
a wide curve, convex side against the carinal edge; surface reticulate, reticu-
lation sometimes indistinct.

Affinities. The species is very similar to . scZmidti (BONNEMA) and
G. alata n. sp.

G. schmidti is different mainly as regards the appearance of L/ and
LII: L[ extends more dorsally and its anterior margin (contrary to that
of the present species) is distinctly ridged (continuation of the ridge along
the edge of the ventral carina); Z // is much broader (except for its most
dorsal part) and somewhat shorter.

G. alata is different in that L / is shorter and more rounded in transverse
section than that of the present species; L //, on the other hand, is longer,
extending practically to the dorsal margin; furthermore, the carina (and
the ventral margin) are much more bulged in G. a/ata, and its surface is
shallowly and minutely but distinctly pitted (pits rounded), whereas the
present species is reticulate.

Description. Carapace of moderate size, practically equivalved.
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Dimensions.
— - — = ——————
No.| L | H| G |DM|FM ‘E % ' % % 1};—1\1& A ant| A post| Re
. |
a:‘9075’ 7.20 | 0.65 | 058 | 1.06 | 2.00 0.54| 0.48| 0.88| 1.97 | 130 715
a:g‘;s' L12 | 0.64 | 0.61 ‘| 0.99 | 2.04 “ 0.57| 0.55| 0.88 | 2.06 | 135 110
a;'o(f' 0.95 | 0.57 | 0.44 | 085 | 177 060 0.46| 0.90| 2.08 | 125 | 115
a;;())s. 093 | 059 | 0.43 | 080 | 1.83 0.63| 046|086 2.29 | 130 120
a;'o(;s' 091 | 051 | 051 | 081 | 1.63 0.56| 0.56 o.89| 202 | 130 | 110
a’s"o%s‘ 0.90 | 053 | 0.47 | 0.81 | 167 059|052 090 2.06 | 125 | 110
a;.ot;s. 0.88 | 0.50 | 0.44 | 0.79 | 1.60 o0.57| 0.50| 0.90| 2.02 130 110

ag'l%s’ 0.86 | 0.51 | 0.47 | 0.75 1.60 | 0.59| 0.55 0.87 | 2.13 125 115

| %50y | o84 | 049 | 037 | 074 | 153 0.58] 0.44| 088 2.06 | 125 | 110
ag}?;s' 076 | 043 | 035 | 067 | 1.37 057|046 0.88| 204 | 125 | 110
a;‘o(és' 073 | 044 | 037 | 0.68 | 1.35 060| 051| 093] 1.99 | 130 | 110
a§-7OIS, 072 | 043 | 030 | 062 | 1.33 060| 042|089 2.15 | 120 | II0
a15’.1025. 070 | 042 | 035 | 063 | 1.26| 060 050| 090| 2.00 | 125 | 110
la;’o(if‘ 067 | 040 | 033 | 0.62 | I1.24 1 060} 0.49| 095 2e6 (' 115 | LTo
a;.ztz)s' 0.67 | 038 | 037 | 060 | 1.23| 057 0.56| 090| 2.05 | 130 | IIO

a;.IoIs. 0.66 | 0.37 | 0.30 | 0.60 | 1.21 | 0.56| 0.46| 0.85| 2.02 | 12§ 110

ar. os.
601
|ar.os.
| 517
aé'cgs' 0.62 | o.36| 0.28 | 0.54 | 1.16| 0.58| 0.45| 087 2.15 | 125 | IIO
ar. os.
| 521
a;'oo;' 061 | 033 | 028 | 056 | 112 054| 0.46| 0.89| 200 | 125 | 110
ar. os.
498

ag.otzs. 0.49 | 0.27 | 0.24 | 0.44 | 079 | 0.55| 0.49| 0.90| 1.79 | 120 | IIO

0.65 | 041 | 0.31 | 0.60 | I1.23 20.63 0.48| 0.92| 2.04 | 125 110

0.63 | 0.36 | 028 | 0.57 | 1.16 || 0.57| 0.44| 0.90| 2.03 | I20 105

0.61 | 0.35 | 0.26 | 0.56 1.07 | 0.57| 0.43| 0.92| 1.91 | 110 | 105

0.58 | 0.33 | 0.33 | o.51 | 1.05  0.56| 0.56| 0.88| 2.06 | 115 110

< < @ 4 4 < @ 4 9 @ 4 4 4 4 € 4 << B 4 <4 <2< < g <€ < < 0

. 6 ii 6 6 2.2T 120 10
510 0.4 0.28 | 0.21 | 0.42 | 0.93 E[ 0.61| 0.46| 0.91| 2. 5
a;.4%s. 0.45 | 0.28 | 0.23 | 0.40 | 0.80 f’ 0.62| 0.51| 0.89| 2.00 | 120 | II0
il
ar.os. ;‘
526 0.45 | 0.28 | o.21 | 0.38 | 0.78 t 0.62 | 0.47 | 0.85| 2.05 | I20 115
a;)‘;s' 0.42 | 0.24 | 0.20 | 0.37 | 0.74 H 0.57| 0.48 | 0.88| 2.00 | 11§ 110

| 0.65 0.61 1.06 2.09 ‘ 0.63 0.56 0.93 2.29
|

’Meanl 072 | 043 | 0.36 | 0.64 | 1.33 | 0.59| 0.49| 0.89| 2.04 | 125 110
| 0.24 0.20 0.37 0.74 i 0.54| o0.42| 0.85| 1.79
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Dorsal margin straight and long; anterior margin widely curved; posterior
margin generally more curved dorsally than in the ventral part, which is
often only slightly curved; ventral margin slightly convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Sulcate region slightly arched; area between the edge of ventral carina
and corresponding part of free margin practically plane, and broad; in this
area a low velate ridge is sometimes found, forming a wide curve, convex
side turned towards the carinal edge (it does not reach the dorsal corners).

Ventral carina extends along ventral margin, except its most posterior
part; it is somewhat protruded, concealing corresponding part of free margin,
edge slightly acute; an outwardly directed, narrow ridge runs along the
outer side of the very edge (continuation of the tapering ventral end of
L 7); in adult specimens the posterior end of the carina forms a flange ex-
tending to a point somewhat behind ventral part of S//7 (in young stages
it is less distinct); between the carinal ridge and the ventral ends of L /7
and L /77 runs a shallow groove connecting S/ and S///

Valves 4-lobate:

L/ elongatedly claviform, throughout its length attached to the sub-
stratum, dorsal end rounded, not extending to dorsal margin, ventral end
tapering and continuing in the ridge running along the edge of the ventral
carina (in adult specimens the ridge sometimes traceable along ventral part
of the anterior margin of L /), outer side of Z 7 in adult specimens flattened
and slanting gently backwards (Z 7 in larval stages rounded in transverse
section); area between Z / and anterior margin of carapace moderately
steeply sloping, which is rather distinctive for this species.

S/ fairly deep and broad; curved gently backwards, ventral end
continuing in the shallow groove running along the outer side of ventral
carina.

L /7 narrow, dorsal end tapering and rather short, extending to dorso-
central area; gently geniculate in the dorsocentral-central section where a
very slight swelling may be discernible (= presulcate node of monosulcate
genera); the lobe in transverse section rounded.

S /7 broad and deep, central section broadest; posterior margin of sulcus
somewhat more curved backwards than anterior one.

L 771 curved backwards and broad, dorsal half broadest, the lobe in
ventral direction slightly diminishing in breadth; dorsal half flat, ventral
half slightly arched.

S /77 distinct, forming a wide backward curve extending to the dorsal-
dorsocentral area; ventral section very curved, continuing in the shallow
groove along the outer part of ventral carina which connects .S/ and S/7/7;
ventral section broadest and deepest (about as broad as S/), breadth and
depth diminishing in dorsal direction (in very young specimens only the ventral
section of S/// is developed, or the sulcus is not developed at all; the

20— 48705 Bull. of Geol. Vol. XXXIII
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broad lobe thus created [L 7/ + L/V] is somewhat swollen, especially in
the ventral half).

L IV very broad, dorsal half broadest and gently arched, ventral half
narrower, fairly steeply sloping to the posterior part of ventral margin.

Surface minutely reticulate, except sulci, and generally the entire Z 7/,
ventral half of L 77/, and most of the dorsal area which are all smooth;
reticulum along the outer side of ventral carina and in the area between
the carinal edge and free margin elongate and conforming to the margin;
reticulation sometimes somewhat indistinct, especially in many larvae.

Notes on the larval development. The larvae of this species, as a
rule, are clearly recognizable, possibly with the exception of the youngest
stages observed, which in certain respects are different from adults and
later larval stages.

In these young stages, the sulcate region is proportionally more arched
than in later stages, especially the broad lobe created by fusion of
L7117 and LIV owing to the fact that S/// is not developed or only its
most ventral part. (However, it may be noted that .S/// may occasionally
be distinctly developed to the dorsal-dorsocentral area even in fairly young
stages.)

L7 in younger larval stages is rounded in transverse section, but in
later larval stages the outer side is flattened and gently slanting backwards
as in adults, and the ventral part of its anterior margin may be slightly
angled as in adults.

Posterior end of ventral carina is less flange-like than in adult specimens
and later stages.

Surface in young stages is often somewhat indistinct, but fairly young
stages have been observed to be very distinctly reticulate.

Occurrence. Lower Ordovician: upper part of stratum A/ and lower
part of stratum G (from about 0.2 m below R //G to about 1.5 m above
this boundary) at Stenberg, Rojerdsvigen, Rivanids, Granmor, Gullerdsen,
Leskusinget, and Silverberg II (sample No. 2), in Dalecarlia, Sweden.

Glossopsis alata n. sp.
Pl. VII, Figs. 26 and 27.

Derivation of name. @/ata alludes to the wing-like appearance of the
carapace as seen in side view.

Holotype. The type shown in Pl VII, Fig. 26 is holotype (P. L. U. No.
ar. os. 584).

Locality of holotype. Silverberg II, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: stratum G (about 1.5 m
below G/R I7).

Material. 2 valves from 2 localities.
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Dimensions.
. Sl .. TuH|G |pMFM| | _ [Re|
| | r il e R e il
No. 15 H G iDM I‘ME’ L L L ‘DM /\ant/\poslmark

a;.g(;s. 0.74 | 048 | 040 | 0.67 | 1.30 | 0.65| 0.55| 0.9 | 1.94 | II§ 1o { V
“igu | 077 | 054 | 057 | 065 | 149 076| 052| 097| 2.20 | 120 | 170 | V

Meanx o.73| 0.51 | 0.39 o.66i 1.40 H o.71‘o.54i 0.91‘ 2.12 | 120 l 110 |

Diagnosis. Glossopsis of fairly small size; sulcate region flattened; valves
4-lobate; L 7 fairly shortly claviform, throughout its length attached to the
substratum, in transverse section rounded, dorsal end rounded, not over-
lapping dorsal margin, ventral end tapering and continuing as a ridge
running along the carinal edge; S/// sometimes developed only in the
ventral area; ventral carina (and ventral margin) protruded to form a large
bulge, carinal edge acute; surface minutely but distinctly pitted.

Affinities. The present specimens are very closely related to Glossopsis
tenuilimbata n. sp.: one might even think of them as being teratologically
changed specimens of this species. However, they are different in many
respects and I think they constitute a species of their own. The dissimi-
larities from G. tenuilimbata are mentioned on p. 303.

Description. Carapace of fairly small size; whether or not it is equ -
valved was not determined, since only separate valves were observed.

Dorsal margin straight and long; anterior margin very widely curved,
posterior one more convex, especially the dorsal part; ventral margin very
convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Sulcate region flattened; area between carinal ridge and corresponding
part of free margin practically plane or slightly concave.

Ventral carina extends along ventral margin, except its most posterior
part (it ends somewhat posterior to the ventral end of S//7); it forms a
large bulge (difference in convexity due to individual variation or possibly to
sexual dimorphism); carinal edge acute, along its outer side there runs an
outwardly directed ridge continuing in the tapering ventral end of L/

Valves 4-lobate:

L 7 situated just in the anterodorsal corner; it is fairly shortly claviform,
outline not perfectly ovate, in transverse section rounded; dorsal end rounded,
not overlapping dorsal margin, ventral end tapering into a ridge continuing
along the carinal edge.

S 7 fairly broad and deep; it is curved slightly backwards.

L /7 long, extending practically to dorsal margin, and about as broad
as S/, in transverse section rounded, curved backwards.
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S7/ deep and broad, ventral half successively gently broadening in
ventral direction; slightly curved backwards.

L 7771 broadest in the dorsal half and distinctly diminishing in breadth
in ventral direction; dorsal half flattened, ventral half slightly arched.

S7/] forms a wide backward curve, extending to dorsocentral area,
but it was also observed that only the ventral part was developed; the
sulcus is deepest and broadest at the ventral end, in the dorsal direction
it is diminishing in depth and breadth.

LIV very broad and gently arched in the dorsal half; ventral half
narrower and in ventral direction diminishing in breadth, fairly steeply
sloping to posterior part of ventral margin; in some specimens L /I and
L 71T are fused, except in the ventral part (cf. above: S //7).

Surface of sulcate region minutely, shallowly and densely but distinctly
pitted, except for L/, L7/, the most ventral part of Z 77/, and the sulci
which parts are all smooth; area between the carinal edge and free margin
very finely reticulate, reticulation elongate and conforming to the margin.

Occurrence. Lower Ordovician: lower part of stratum G at Silverberg II
(1.8 m below GI/R//), and Granmor (0.7 m above R//G), in Dalecarlia,
Sweden.

Glossopsis clavata n. sp.
Pl. VIII, Figs. 1—6.

Derivation of name. c/avata alludes to the claviform appearance of L /.

Holotype. The type shown in Pl VIII, Fig. 2 is holotype (P. L U. No.
ar. 0s. §60).

Locality of holotype. Raivanids, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G
(about 0.1 m above R//G).

Material. 238 valves and internal moulds from 6 localities.

Diagnosis. Glossopsis of somewhat small size; sulcate region very flat-
tened; valves 4-lobate; L / elongatedly and fairly broadly claviform, flattened,
throughout its length attached to the substratum, dorsal end rather broadly
rounded, not overlapping dorsal margin, ventral end gently tapering; ventral
carina short (extending along ventral margin, except its posterior part),
fairly broad, straight, or slightly bent inwards; surface reticulate, except
for L7/, LI/], and anterior part of L /I7; outer side of ventral carina in
adult specimens striate, conforming to the margin.

Affinities. The species is referred to the Glossopsis tenuilimbata group,
since the ventral end of L/ is tapering. It is different from the other two
species of this group in that the tapering ventral end of Z/ is not con-
tinued by a ridge along the carinal edge. The appearance of the carina is
more similar to that of the Glossopsis lingua group.

From the other species in the fenuilimbata group, the present species
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Dimensions.
- - l..TH]|G |pM|FM T | Re
No. L H | G DM | FM ‘ Tl L DM A ant | A post I
|
32'7025' 0.98 | 0.63 | 049 | 0.92 | 1.83 | 0.64| 0.50| 0.94| 1.99 | 115 110 \%
a;'3055' 0.98 | 0.62 | 043 | 0.92 | 1.84 | 0.63| 0.44| 0.94| 2.00 | 11§ 105 A%
a;';;s' 0.93 | 059 | 0.47 | 083 | 1.79 | 0.63| 0.51| 0.89| 2.16 | 11§ 110 A%
a;'é(gs' 093 | 059 | 0.42 | 086 | 1.75 | 0.64| 0.45| 0.93| 2.03 | 115 | 110 | V
a;';)ss' 0.93 | 0.58 | 047 | 084 | 1.77 | 0.62| 0.51| 0.90| 2.11 | II§ 110 A%
a;'é?)s' 097 | 059 | 049 | 0871 | 1.79 || 0.65| 0.54| 0.89| 2.21 | 115 | 110 \%
a;.f)(;s. 0.87 | 056 | 041 | 0.84 | 1.63 | 0.64| 0.47| 0.96| 1.94 | 115 110 A%
a;';:f' 086 | 0.52 | 042 | 0.79 | 1.53 | 0.61| 0.49| 0.92| 1.94 | II§ 110 A%
a;.;;s. 086 | o054 | 047 | 0.72 | 1.52 | 0.63| 0.55| 0.92| =211 | II§ 110 \%
a;.gtz)s. 080 | 049 | 042 | 076 | 1.49 | 0.61| 0.53| 0.95| 1.96 | II5 110 v
a;';(’)s' 0.78 | o.51 | 0.41 | 0.71 1.49 | 0.65| 0.53| 0.91 | 2.10 | II§ 105 A%
a;.;zs. 078 | o.51 | 040 | 0.71 | 1.54 || 0.65| 0.51| 0.91 | 2.17 | 115 110 A%
a;'()c;s‘ 0.77 | o.50 | 0.37 | o.71 1.44 | 0.65| 0.48 | 0.92| 2.03 115 110 A\
32‘7%5' 0.77 | o050 | 0.37 | 072 | 1.46 | 0.65| 0.48| 0.93| 2.02 | 115§ 110 A%
a;'éz_s' 0.73 | 0.47 | 0.35 | 0.68 | 1.44 | 0.64| 0.48| 0.93| 2.12 | 115§ 110 A%
a;.s(;s. 0.70 | 0.42 | 0.35 | 0.64 | 1.28 | 0.60| 0.50| 0.92| 2.00 | II5§ 110 A%
a;‘;s' 0.70 | 0.47 | 0.37 | 0.63 | 1.35 | 0.67| 0.53| 0.90| 2.15 | IIj§ 110 A%
a;_éc;s. 0.70 | 0.43 | 0.35 | 0.64 | 1.28 | 0.61| 0.50| 0.92| 2.00 | 1I5 110 A%
a;'é%s' 0.65 | 042 | 0.37 | 0.58 | 1.23 | 0.65| 0.57| 0.89| 2.12 | II5 110 A%
\
a;:ls' 064 | 0.40 | 0.35 | 0.58 | 1.20 | 0.63| 0.55| 0.91| 207 | 115 | 110 | V
a;'s%s' 0.64 | 041 | 0.33 | 0.57 | 1.19 0.64| 0.52| 0.89| 2.09 | II§ 110 A%
a;‘;és' 0.62 | 042 | 0.33 | 0.57 | 1.19 | 0.68| 0.53| 0.92| 2.09 | II5 110 A%
a;"&s' 0.51 | 0.32 | 0.28 | 0.45 | 0.93 | 0.63| 0.55| 0.88| 2.07 | 11§ 110 A%
a;'&& 0.44 | 0.28 | 0.24 | 0.42 | 0.84 | 0.64| 0.55| 0.96| 2.00 | IIj§ 10§ A%
a;.éc;s. 0.40 | 0.24 | 0.23 | 0.36 | 070 | 0.60| 0.58| 0.90| 1.94 | I1IO 105 A%
a;.l%s. 0.41 | 0.26 | 0.21 | 0.37 | 0.70 | 0.63| 0.51| 0.go| 1.89 | IIO 105 A%
a;.loss. 0.37 | 0.21 | 0.20 | 0.35 | 0.65 o0.57| 0.54| 0.95| 1.86 | 110 105 A%
0.63 0.49 0.92 1.84 [ 0.68 0.58 0.96 2.21
Mean | 0.73 | 0.46 | 0.37 | 067 | 1.37 || 0.63| 0.51| 0.92| 2.04 | 115 110
o.21 0.20 0.35 0.63 0.57 0.44 0.88 1.86 i |
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is different not only as regards the appearance of the ventral carina but
also as regards the details in the appearance of L /: it is broader and more
flattened, and the ventral end is more gently tapering.

Description. Carapace of fairly small size; whether or not it is equi-
valved was not ascertained, since only separate valves were observed.

Dorsal margin straight and long; anterior margin very broadly convex,
posterior one more curved in the dorsal part than in the ventral; ventral
margin moderately convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Sulcate region flattened; area between the carinal edge and correspond-
ing part of free margin practically plane; in this area an extremely fine
velate ridge is occasionally discernible running for some distance parallel
to the carinal edge.

Ventral carina fairly broad, extending along the ventral margin, except
its posterior part, slightly bent inwards or plane; posterior end forms a flange.

Valves 4-lobate:

L7 elongatedly and fairly broadly claviform, flattened, throughout its
length attached to the substratum, dorsal end rather broadly rounded, not
overlapping dorsal margin, ventral end gently tapering (the very end rela-
tively broad), posterior margin of the lobe forming a wide curve; area in
front of the lobe fairly steeply sloping.

S7 long and fairly narrow and shallow, ventral end broadened and
slightly deepened; anterior margin gently curved backwards, posterior one
generally straight.

L 7T straight, narrow, and long, extending to the dorsocentral area, in
transverse section rounded, dorsal end tapering (a slight swelling in the
dorsocentral-central part sometimes discernible = the presulcate node of
monosulcate genera).

S 77 straight (dorsocentral part sometimes curved slightly backwards),
broad and deep.

L 717 broad, dorsal half broadest, and flat (sometimes indistinctly separated
from L 7V, owing to the fact that .S/// is short), ventral half tapering and
slightly arched.

S 777 forms a very gentle backward curve, extending to the dorsocentral-
central area (sometimes only the centroventral-ventral sections developed);
ventral end broadest and deepest (about as broad as ventral end of S7),
breadth and depth diminishing in dorsal direction.

LIV very broad in the dorsal half, and gently arched (sometimes fused
with L 7/7; cf. above L /7 and S//I); ventral half narrower, fairly steeply
sloping to posterior part of ventral margin.

Surface reticulate, except the sulci, L 7/, L 777, and anterior part of L/
(sometimes the whole Z 7V), which are all smooth; Z 7/ generally distinctly
reticulate, reticulation elongate and conforming to the length of the lobe;
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outer part of ventral carina in adult specimens striate, striation conforming
to the margin, scattered anastomoses between the striae; area between
carinal edge and free margin distinctly reticulate (even in very young stages),
reticulum elongate and conforming to the margin.

Notes on the larval development. Larvae of this species are generally
recognizable, possibly with the exception of the youngest stages which in
certain respects are different from adult specimens and later larval stages.
They are very similar to corresponding stages of Glossopsis tenuilimbatan. sp.

The larval development is for the rest very reminiscent of that of
G. tenuilimbata (p. 300):

In very young larvae, S/ is indistinct; often only its most dorsal part
is developed (in G. fenuilimbata, S/7 is most often fairly distinct).

S 777 is not developed at all or only its most ventral part. The broad
lobe thus created by fusion of L //7 and L /V is ventrally more arched
than in later stages.

Posterior end of ventral carina is less flange-like than in later stages.

Reticulation in young stages is often indistinct, but sometimes it is
very distinct, especially the elongate reticulum in the area between the
carinal edge and the free margin.

Occurrence. Lower Ordovician: upper part of stratum A&/ and lower
part of stratum G (from about 0.2 m below R //G to about 1.5 m above
this boundary) at Stenberg, Rivanis, Gullerdsen, Granmor, Leskusinget,
and Rojerdsvigen, in Dalecarlia, Sweden.

4-lobate section with short, ventral § III.

Glossopsis nodosa n. sp.
PL. VIII, Fig. 17.

This type is represented by only a few specimens (partly damaged).
However, they are sufficient to show the distinguishing features of the type
which appears to be a new species.

Derivation of name. #odosa alludes to the distinct node of L /7.

Holotype. The type shown in Pl VIII, Fig. 17 is holotype (P.I. U.
No. ar. os. 596).

Locality of holotype. Born-Didran, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum XK //
(about 0.2 m above G/R 7]).

Material. 2 valves and 1 internal mould from 1 locality.

Diagnosis. Glossopsis of somewhat small size; sulcate region slightly
arched, valves incompletely 4-lobate (L 7// and L7V fused to a great
extent); L / elongatedly and rather narrowly claviform, rising fairly steeply
in dorsal direction, throughout its length attached to the substratum, dorsal
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Dimensions.
T ‘"__ , ‘ H| G |[DM|FM . Re.
No. L H ! G DM FM T "L' T m /\ ant /\ post mark

ag‘lgs‘\ 0.94 | 0.52 | 0.51 | 0.86 | 1.68 | 0.55|0.54|0.01 | 1.96 | 125 l 110 | M
|

|
a;;)%s'| 087 | 055 | og2 | 074 | 1.63|0.68|052|0971| 220 | 120 !l 170

Mean‘ 0.88 o0.54 l 0.47 | 0.80 ‘ 1.66 H 0.62‘ 0.53 ‘ 0.91 ‘ 2.08 ‘ 125 | IIO

end narrowly rounded (not reaching to dorsal margin), ventral end very
gently diminishing in breadth; L /7 gently geniculate and provided with
a very distinct dorsocentral-central node, dorsal end tapering into a very
acute point; L /77 distinctly arched in the ventral part; S/// developed
only in the centroventral-ventral areas; ventral carina extending along the
ventral margin, except its most posterior part, edge acute; surface smooth,
except the area between the carinal edge and ventral margin which is
reticulate.

Affinities. The species is closely related to Glossopsis depressolimbata n. sp.
In fact, one might think of them as belonging to one species. Though the
material is scarce, I think, however, that it is sufficient to show that the
types may be considered two different species.

They are, above all, similar as regards the appearance of S/7// (very
short, conforming to the edge of the ventral carina), and as regards the
ventral carina (depressed, posterior end forming a pronounced flange).

They are distinctly different in the appearance of L /: in the present
species it rises markedly in the dorsal direction, in G. depressolimbata it
is flattened.

Furthermore, there are minor differences: in the present species, the
dorsal end of L7 is more rounded, and the ventral end more gently
narrowing; the node of L7/ is larger; ventral end of S/ is tapering (in
G. depressolimbata widened); the ventral carina is somewhat longer; contrary
to G. depressolimbata, reticulation of the sulcate region is absent or very
indistinct.

Description. Carapace of somewhat small size; whether or not it is
equivalved was not determined, since only separate valves were observed.

Dorsal margin straight and long; anterior margin fairly broadly curved,
posterior more curved in the dorsal part than in the ventral; ventral margin
moderately convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Sulcate region slightly arched; area between carinal edge and ventral
margin straight and broad.

Ventral carina extends along ventral margin, except its most poste-
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rior part; it is straight, depressed, and protruding considerably, edge acute;
its posterior end forms a pronounced flange.

Valves g4-lobate:

L7 elongate and rather narrowly claviform, rising fairly steeply in
dorsal direction, throughout its length attached to the substratum, dorsal
end narrowly rounded, not reaching the dorsal margin, ventral end very
gently diminishing in breadth; in transverse section the dorsal part of the
lobe is slightly rounded (outer side slanting gently backwards), the ventral
part flat and not slanting backwards; area in front of L/ high and fairly
steeply sloping.

S7 narrow (dorsal end broadening somewhat, ventral end tapering),
fairly deep (ventral end diminishing in depth in ventral direction); anterior
margin practically straight, posterior one in the central section curved
slightly backwards.

L 7] long and fairly broad, flattened; dorsocentral section distinctly
widened and slightly swollen (swelling corresponding to the presulcate node
of monosulcate genera); the lobe slightly geniculate just at the ventral end
of the dorsocentral swelling, section dorsal to the swelling tapering into
an elongate extremity, extending to the dorsal margin.

S 77 broad and deep, distinctly geniculate backwards in the dorsocentral
part.

L 777 broad, only the centroventral-ventral part separated from L /1,
owing to the fact that S/// is developed only in these areas; ventral half
of the lobe tapering, considerably arched, curved backwards.

S 717 short (developed only in centroventral and ventral areas), fairly
narrow and shallow, forming a gentle backward curve which practically
conforms to the edge of the carina.

L7V, except ventral part, fused with L //7; ventral half fairly steeply
sloping to posterior part of ventral margin.

Surface smooth in the sulcate region, tenuously reticulate in the area
between the carinal edge and ventral margin.

Occurrence. Lower Ordovician: lower part of stratum R 7/ (about
0.2—o0.5 m above G/R /) at Born-Dadran, in Dalecarlia, Sweden.

Glossopsis depressolimbata n. sp.
Pl. VIII, Fig. 16.

Derivation of name. depressolimbata alludes to the depressed outer
side of the ventral carina.

Holotype. The type shown in Pl VIII, Fig. 16 is holotype (P.I. U.
No. ar. os. 611).

Locality of holotype. Leskusinget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum R//
(just above GIR 7).
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Material. 40 valves and internal moulds from 4 localities.

Dimensions.
O ' M
| lH |G DM|FM Re-
No. L i H G DM| FM T L L DM A ant | A post mark
ar. os.
628 | ©93 0.62 | 0.37 | 087 | 1.75 | 0.67 | 0.40|0.94 | 2.00| 115 110 A%
aE‘I?S' 087 | 049 | 035 | 0.79 | 1.60 10.61 0.43 | 0.98 | 2.02 | 115 110 v
ar. os. !
612 0.65 | 042 | 0.28 | 0.62 | 1.30 10.65 0.43 | 0.95 | 2.10 | 11§ 110 A%
ar.os.
617 0.61 | 038 | 0.28 | 0.54 | 1.12 || 0.62 |0.46|0.89| 2.07 | 115 110 A\
0.62 0.37' 0.87 1.75 ‘\‘ 0.67 0.46 0.93 2.10
Mean | 0.75 | 0.48 | 0.32 | 0.71 1.44 ‘ 0.64| 0.43| 0.94| 2.05| 115 110
0.38 0.28 } 0.54 .12 | 0.61 0.40 0.89 2.00

Diagnosis. Glossopsis of somewhat small size; sulcate region slightly
arched; valves incompletely 4-lobate (L /77 and L IV fused to a great ex-
tent); L/ claviform, throughout its length attached to the substratum,
flattened, dorsal end fairly acute (not extending to dorsal margin), ventral
end tapering, the ventral continuation of this end ridged (ridge traceable
also along ventral part of anterior margin of the lobe); L 7/ gently geni-
culate, provided with a fairly distinct dorsocentral-central node; Z /// some-
what arched in the ventral part; S/// developed only in the ventral area;
ventral carina extending along ventral margin, except most of its posterior
part, fairly broad, depressed, edge acute, posterior end forming a pro-
nounced flange; surface distinctly reticulate, except mainly the greater part
of L/I7 + LIV.

Affinities. The species is closely related to Glossopsis nodosa n. sp.
Distinguishing features are mentioned on p. 312. It is also somewhat reminis-
cent of G. zndistincta n. sp. (cf. p. 316).

Description. Carapace of fairly small size; whether or not it is equi-
valved was not determinable, since only separate valves were observed.

Dorsal margin straight and long; anterior margin broadly rounded, poste-
rior one more convex in the dorsal than in the ventral part; ventral margin
moderately convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Sulcate region slightly arched; area between the carinal edge and ventral
margin straight and broad.

Ventral carina extends along ventral margin, except most of its poste-
rior part; it is straight, depressed, and very protruding, edge acute, poste-
rior end forms a pronounced flange.

Valves 4-lobate:
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L I rather elongate and claviform, flattened, throughout its length attached
to the substratum, dorsal end fairly acute (not extending to dorsal margin),
ventral end tapering and continuing in a narrow ridge (this ridge traceable
also along ventral part of anterior margin of the lobe); area in front of
the lobe fairly gently sloping.

S 7 practically straight, long, narrow and rather shallow; ventral end
slightly widened; in internal moulds a small pit is discernible in the dorso-
central part (= antennal muscle spot).

L] long and fairly broad, in transverse section slightly rounded;
anterior margin straight, posterior in the dorsocentral-central section has a
slight sinuosity caused by a fairly distinct swelling of the node (correspond-
ing to the presulcate node of monosulcate genera); dorsal end steadily
lowering and tapering into an extremity extending practically to the dorsal
margin.

S 77 broad and deep, distinctly geniculate backwards in the dorsocentral-
central part, where it is slightly deepened (central muscle spot; more dis-
tinctly developed in internal moulds).

L 777 fused with L7V, except in the ventral part; ventral part of L 7/7
gently arched and distinctly tapering.

S /7 very short, developed only in the ventral area, fairly narrow and
shallow, forming a gentle curve mainly conforming to the carinal edge.

LIV fused with L 7/7 (see above L /I]); surface gently sloping to
posterior margin, but steeply to posterior part of ventral margin.

Surface reticulate, except sulci and L 77/ + L 7V, excluding their ventral
parts; L 7, L I7 (ventral part), and the area between carinal edge and ventral
margin most distinctly reticulate, this reticulation fairly coarse, that of the
mentioned sulci extended along their lengths; along outer side of ventral
carina the reticulation is elongate, conforming to the margin, and appearing
practically striate.

Occurrence. Lower Ordovician (upper part of stratum G and lower
part of stratum X // (from about 0.6 m below GJ/R /7 to about 1.0 m above
this boundary) at Leskusinget, Rivanis, Guller8sen, and Born-D&dran, in
Dalecarlia, Sweden.

Glossopsis indistincta n. sp.
Pl. VIII, Fig. 10.

Derivation of name. zudistincia alludes to the indistinct lobation of
the valves.

Holotype. The type shown in Pl VIII, Fig. 10 is holotype (P. L U.
No. ar. os. 614).

Locality of holotype. Leskusidnget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum & //
(about 0.7 m above G/R ).



316 IVAR HESSLAND

Material. One valve and one internal mould from 2 localities.

Dimensions.
— — — — —
H| G |DM|FM ‘ ’ N
No. | L H | G [DM|FM |3 | | |T.|])M‘/\ant‘/\post mark

ag&s. 0.80 | 049 | o4y | 072 | 1.39 | 0.61| 059| 090| 1.93 | 115 | 115 A%

ar. os.
613

0.53 | 0.35 | 0.28 | 0.51 1.05 | 0.66| 0.53| 0.96| 2.06 115 110 M

Mean[ 0.67 | 0.42 0.38 0.62 1.22 | 0.63 0.56| 0.93 1.99 | II§ 115 1

Diagnosis. Glossopsis of fairly small size; ventral part of the region
posterior to .S // much swollen, area between carinal edge and free margin
straight; lobation indistinct; Z / extremely low, outline dorsally and anteriorly
undefined, ventral end tapering and continuing in a ridge along the carinal
edge; S/ very narrow and shallow; S /77 developed only in the ventral
part (broad and somewhat undefined); ventral carina short and rather narrow,
edge acute; surface very indistinctly reticulate, except for the area between
carinal edge and free margin which is fairly distinctly reticulate.

Affinities. The species is not a typical Glossopsis partly on account of
the fact that Z /7 is extremely low and the outline of this lobe somewhat
undefined, and partly on account of the very short and somewhat indistinct
S777. In these respects it resembles the genus Awlacopsis n. gen.

However, it may not be referable to this genus, since S/ is a real
sulcus, though narrow and shallow.

The species is slightly reminiscent of Glossopsis depressolimbata n. sp.
which appears in the same stratum. This species is different from the
present one mainly in the following respects: L / more distinctly claviform,
L 777 more arched in the ventral part, S/ deeper and broader, S 7// narrower
and more distinct, posterior end of carinal edge much more flange-like,
reticulation more distinct.

Description. Carapace of fairly small size; whether or not it is equi-
valved could not be determined, since only one separate valve was observed.

Dorsal margin straight and long; anterior margin fairly broadly curved,
posterior more curved in the dorsal part than in the ventral; ventral
margin moderately convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Region in front of S7/ slightly arched, that posterior to S// more
arched, especially the ventral part of L ///; area between carinal edge and
ventral margin flat.

Ventral carina short, extending along ventral margin, except for most

of its posterior part; edge acute, its median part slightly protruding over
ventral margin.
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Valves partly indistinctly lobate:

L7 extremely low, outline dorsally and anteriorly undefined; ventral
end tapering, continuing in a low ridge along the carinal edge; prelobate
area fairly steeply sloping.

S 7 practically straight, very narrow and shallow; ventral end slightly
widened.

L 77 flattened and fairly narrow, a very slight swelling discernible in
the dorsocentral-central section, causing a very gentle sinuosity of the
posterior margin of the lobe (anterior margin straight).

S /7 deep and broad, curved gently backwards.

L 777 fused with L7V, except in the centroventral and ventral parts;
ventral part of L /// very swollen; the rest of this lobe gently arched;
ventral end tapering.

S /77 broad, shallow, and short, forming in the centroventral and ventral
areas a gentle curve, for a short distance parallel to the carinal edge.

L7V for the greater part fused with Z ///; dorsal half only slightly
arched, ventral one steeply sloping to posterior part of ventral margin.

Surface in the sulcate region for the greater part smooth or minutely
rugose; a very indistinct reticulation discernible in Z /7, outer side of ventral
carina, and behind the posterior end of the carina; area between carinal
edge and free margin minutely reticulate, reticulation elongate conforming
to the margin.

Occurrence. Lower Ordovician: lower part of stratum R // (about
0.2—0.7 m above GJ/R //) at Leskusinget and Born-D&dran, in Dalecarlia,
Sweden.

Glossopsis mutilata n. sp.
Pl. VIII, Fig. 11.

Only one valve of this type was observed, but it is very characteristic
and undoubtedly belongs to a new species.

Derivation of name. mutilata alludes to the fact that S 777 is very
rudimentary.

Holotype. The type shown in Pl VIII, Fig. 11 is holotype (P.1. U. No.
ar. 0s. 597).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G
{about 1.2 m above R //G).

Material. One valve (slightly damaged in the posterodorsal part; surface
partly somewhat weathered).

Diagnosis. Glossopsis of fairly small size; sulcate region only slightly
arched; incompletely 4-lobate (Z 77/ and L 7V practically completely fused);
L 7 claviform, throughout its length attached to the substratum, in transverse
section rounded, dorsal end rounded (extending to dorsal margin), ventral
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Dimensions.
I | ‘ ) ‘ H“ -G“ b\/l l FM B Re-
No ‘ L ‘ H | G |DM|FM| ¢ | L_‘T)—M A ant | A post| =
| | |
| |
32'9075“ 0.96 | 0.66 | 0.47 | 090 | 1.86 ] 0.69 | 0.49 | 0.94 | 2.07 | 120 110 ! A%

end gently tapering; S/7// very short but fairly distinct, developed only
in the ventral area; ventral carina short, extending along mainly anterior
half of ventral margin, narrow, edge slightly acute (nearly rightangled);
surface smooth, except the area between carinal edge and free margin,
which is reticulate.

Affinities. The species is reminiscent of Glossopsis robusta n. sp. type C,
which is interpreted as a late larval stage.

They are different mainly as regards the appearance of L/ and the
ventral carina. In the present species, L/ is more rounded in transverse
section, the dorsal end is more convex, and ventral end somewhat more
narrowly tapering. The ventral carina is shorter and narrower; the posterior
end of the ventral carina is not broadened and rounded as in G. robusia.

Description. Carapace of fairly small size; whether or not it is equivalved
could not be determined, since only one separate valve was observed.

Dorsal margin straight and long; anterior margin very widely curved,
posterior may be more convex in the dorsal than in the ventral part; ventral
margin moderately convex.

Anterodorsal angle seems to be somewhat more obtuse than the
posterodorsal.

Sulcate region only slightly arched; area between carinal edge and free
margin straight and broad.

Valves incompletely 4-lobate:

L7 claviform, throughout its length attached to the substratum, in
transverse section rounded, dorsal end rounded (extending to dorsal margin),
ventral end gently tapering.

S7 fairly short, practically straight, rather deep and broad.

L I7 fairly short (extending to dorsocentral area), relatively broad (breadth
about equal in all the extension of the lobe), rather high (dorsal end steadily
diminishing in height), surface only gently arched.

S /7 deep and rather broad, curved very gently backwards.

L 717 fused with L7V, except in most ventral part, ventral part gently
narrowing and somewhat more arched than the rest of the lobe.

S 777 extremely short, developed only as a shallow fissure in the ventral
area.

L7V for the greater part fused with L //7; surface in the dorsal half
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gently sloping to the margins, in the ventral steeply sloping to posterior
part of ventral margin.

Surface in the sulcate region smooth (or minutely rugose); area between
carinal edge and free margin tenuously reticulate.

Occurrence. Lower Ordovician: lower part of stratum G (about 1.2 m
above R //G) at Stenberg, in Dalecarlia, Sweden.

3-lobate species.

Glossopsis robusta n. sp.
PL. VIII, Figs. 12—15.

To this species are referred 3 types. Two of them may be adult spe-
cimens (types @ and &). They are different mainly as regards two characters
(height and reticulation). The fact that they seem to occur in different
horizons is of special interest. The third type (C) is possibly a late larval
stage of type a.

The 3 types, which are described separately, are compared in the
Discussion (p. 322).

Derivation of name. rodusta alludes to the robust appearance of the
carapace.

Holotype. The type shown in Pl VIII, Fig. 12 is holotype (P.I U.
No. ar. os. 585).

Locality of holotype. Gullerdsen, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G
(just below G/RI7).

Diagnosis. Glossopsis of moderate length and great height; sulcate
region slightly arched, valves 3-lobate (sometimes .S /// developed as a very
short fissure); L / throughout its length attached to the substratum, broadest
in the ventral end (type @ and &) or in the dorsocentral part (type C), outer
side flat and sloping steeply backwards (¢ and &) or slightly rounded in
transverse section and not sloping backwards (C), ventral carina broad,
bent very slightly inwards, posterior end rounded and very protruding;
surface smooth, except for the outer side of ventral carina which may
be reticulate (occasionally and indistinctly in type «, and distinctly in
type &).

Affinities. The species is somewhat similar to Cerazopsis sp. A concern-
ing the appearance of the ventral carina. The carinae are different in that,
for Ceratopsis sp. C, it is more arched and perfectly smooth (an extremely
fine striation at the very edge may be discernible), whereas that of the
present species which occurs in corresponding stratum (type &) is reticulate.

Type C may be somewhat reminiscent of Glossopsis mutilata n. sp.;
differences are mentioned on p. 318.
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Type a (presumably adult specimens; stratum G).
Pl. VIII, Figs. 12 and 13.
Type. This type includes the holotype (P.1. U. No. ar. os. 585).
Locality and stratum of type. Cf. p. 310.

Material. 1 carapace and § valves from 3 localities (all damaged in
the posterodorsal part).

Dimensions.

o | lewlewl B G [DM[FM[, [, [ Re
e | b H “ B | Fi | L i! i !_-L__' DM | A\ ant A post mark

' I
a;.stgs. 178 | 0.97 | 052 | 0.93 | 2.63 | 079| 0.44| 0.79 | 2.83| 125 | (270)

A%

ar. os. f
505 1.16 | 0.90 | 0.68 | 1.05 2.56‘ 0.78| 0.59| 0.91| 2.44| 125 | (110) C
a;.g%s. 1.02 | 072 | 0.51 | 091 | 2.07 ‘l 0.71| 0.50| 0.89| 2.28| 125 | (110) A%
a;;;s. 098 | 073 | o042 | 083 | 2.10 i 075| 0.43| 0.85| 2.54| 125 | (110) | V

0.93 0.68 1.05 2.63 '1 0.79 0.59! 0.91 2.83
Mean| 1.09 | 0.82 | 0.53 | 093 | 2.34 ‘ 0.75| 0.49| 0.86| 2.52| 125 | (110)

0.72 | 0.4z 0.83 z.07 | 0.71 0.43 0.85 2.44

Description. Carapace of moderate length and great height, equivalved.

Dorsal margin straight and long; anterior margin broadly curved, posterior
seems to be more rounded in the dorsal part than in the ventral; ventral
margin moderately convex.

Anterodorsal angle seems to be somewhat more obtuse than the pos-
terodorsal.

Sulcate region flattened, except L/ which is fairly high; area between
carinal edge and ventral margin very concave.

Ventral carina extends along ventral part of anterior margin (forming a
slight forward swing) and along ventral margin, except for most of its
posterior part; it is broad, especially the posterior end which forms a
rounded and very pronounced protrusion, the edge of which is sometimes
bent slightly outwards; the carina is otherwise bent very slightly inwards.

Valves 3-lobate:

L I throughout its length attached to the substratum, broadest at the
ventral end, rising in dorsal direction, dorsal end fairly acute (not reaching
to dorsal margin), outer side flat and slanting backwards; area in front of
the lobe steeply sloping (thus a distinct angle is created between the back-
ward sloping outer side and the forward sloping prelobate area).

S7 practically straight, short, rather deep and broad (in transverse
section V-shaped).

L /T practically straight or curved very gently backwards, narrow (dorso-
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central section often slightly swollen, swelling = the presulcate node of
monosulcate genera), in transverse section rounded, dorsal end lowering and
tapering into a very acute extremity, extending to the dorsal area.

S 7/ deep and broad, curved backwards or slightly geniculate just behind
the swelling of Z /7 where it is often deepest (central muscle spot).

L 717 practically completely fused with Z 7V, thus forming a very
broad lobe, for the greater part flattened (only the ventral part somewhat
arched); surface rather steeply sloping to posterior part of ventral margin.

S 7/I7 absent, or traceable as a very short and generally indistinct fissure
at the transition between centroventral and ventral areas.

L7V fused with L /77 (see above L I77).

Surface smooth (except a narrow zone along the ventral margin which
is reticulate), or somewhat rugose (which may be due to unfavourable
preservation); occasionally one may discern an extremely indistinct reticula-
tion of the outer side of the ventral carina.

Occurrence. Lower Ordovician: middle and upper part of stratum G
(about 1.5 m—just below G/R7/) at Gullerdsen, Leskusinget, and Born-
Dadran, in Dalecarlia, Sweden.

Type & (presumably adult specimens; stratum & /7).
Pl VIII, Fig. 14.

Type. The only specimen observed is shown in Pl. VIII, Fig. 14 (P.I. U.
No. ar. os. 778).

Locality of type. Leskusidnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum X /7 (about
0.7 m above GIR 71).

Material. One valve (posterodorsal corner somewhat damaged).

Dimensions.
- — T g e Eomers ————————
5 4 H G |[DM|FM Re-
[ ik il
No.| L | H | DM|I-M : { L L DM A ant [A post| €
: | [
|“;'7%S' 1.16‘ 0.71 0,49i 1.04 | 2.25 | 0.61 0.42| 0.90! 2.16 | 120 : 1o | V
[ [ |

Description. The present type is identical with type @, except that it
is lower and that the outer side of ventral carina is distinctly reticulate
posterior to S /7.

Occurrence. Lower Ordovician: lower part of stratum & 7/ (about 0.7 m
above G/R ) at Leskusinget, in Dalecarlia, Sweden.

Type C (presumably a late larval stage; stratum G).
Pl VIII, Fig. 15.

Type. The only specimen observed is shown in Pl. VIII, Fig. 15 (P. 1. U.
No. ar. os. 605).
21— 48705 Bull. of Geol. Vol. XXXIII
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Locality of type. Leskusinget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: upper part of stratum G (about
1.5 m below G/R /7).

Material. One valve (posterodorsal corner somewhat damaged).

Dimensions.
R - I 1 | ‘M | [
o ] ‘ ‘ ; vl el H|G [DM|EM | | Rre
No. : L H G DM | FM || L I L | DM | A a.nt|,\ post| gl
' , ; , ' | |
agotgs 0.84 | 0.58 | o.40 ‘ 0.80 | 1.63 o,69i 0.48| 0.95| 204 | 115 | 110 | V

Description. This type is identical with type a, except as regards the
appearance of Z /. In the present type, L 7/ is broadest in the dorsocentral
part, and the ventral end is gently tapering (in type @, L/ is broadest in
the ventral part). Further, L/ is gently and regularly arched in transverse
section, whereas in type a its outer surface is slanting backwards, forming, along
its anterior margin, a distinct angle with the steeply sloping prelobate area.

Occurrence. Lower Ordovician: middle part of stratum G (about 1.5 m
below G/RII) at Leskusinget, in Dalecarlia, Sweden.

Discussion. The specimens referred to G. robusta are few but of
characteristic appearance. They are principally identical as regards the
lobation; furthermore, the posterior end of the ventral carina is broadened
and rounded in the same distinctive way.

The types @ and & are interesting, since they occur in different strata
(@ in stratum G, and & in stratum R /7). It appears that the later type (&)
has changed in certain respects in relation to the preceding type a: it is
considerably lower, and the reticulum of the outer side of the ventral carina
is very distinct (in « it is absent, or very indistinct).

The reason for the differences is difficult to discover. In discussing the
possible reasons it is necessary to consider that type « lived in a basin with
fairly little communication with the ocean (cf. p. 108), whereas type & occurred
in the Siljan District after the communication with the ocean had been
reopened. It is conceivable that the & specimen was transferred to the
Siljan District from the oceanic stock. One might imagine that the oceanic
stock and that of the Siljan District, which were thus separated from each
other during a long period and presumably lived in different ecological
surroundings, developed differently.

It is also conceivable that the &K /7 specimen is a descendent of the G
stock of the Siljan District which changed appearance as the ecological
conditions were changed.

Considering type C, this one is suggested as a late larval stage. If such
an interpretation is correct, L / has changed its appearance during the latest
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moulting(s): the ventral end has become broader, and in transverse section
the anterior lobe is no longer rounded but the outer surface is flattened
and slanting distinctly backwards, this surface forming an angle with the
steeply sloping prelobate area. However, type ( has the characteristic
ventral carina of Glossopsis robusta, and it is of smaller size than the
specimens of the a sequence which may indicate that it is a larval stage
of type a.

Survey of the dimensions of Glossopsis.

The following tabular survey shows that the Glossopsis species observed
are not very large in size. Furthermore, it appears that the dorsal margin
is relatively long, the free margin slightly variable (in G. robusta type a it
is proportionally longer than in the other species), and the anterodorsal
angle slightly more obtuse than the posterodorsal.

As regards the height, this is fairly normal in most cases, but a few
species are proportionally higher than is usually the case in the present
genus (G. alata, G. mutilata, G. robusta a and C).

|
| H GDMFM{
\

Num- L

ber — 1 A ant | A post

G.lingua | 15 | 1.04| 0.65| 0.46| 0.89 | 1.08 | 0.63| 0.45| 0.86| 2.23| 130 | 115

G. acuta 15 0.97 | 0.59| 0.45| 0.83| 1.83 0.61 | 0.46| 0.86| 2.20| 130 115

G. tenui-
limbata 27 | 0.72| 0.43| 0.36| 0.64 | 1.33 0.59| 0.49| 0.89| 2.04 | 125 110

G. alata 2 | 0.73]|0.51|0.39|066| 1.401| 0.71 | 0.54| 0.91 | 2.12| 120 110

G. clavata 27 0.73| 0.46| 0.37| 0.67| 1.37 0.63| 0.51| 0.92| 2.04| 115 110 |

G. nodosa 2 0.88| 0.54 | 0.47| 0.80 1.66I 0.62| 0.53| 0.91 | 2.08| 125 110

G. depresso-

limbata 4 | 075|048 0.32| 071 | 1.44 0.64| 0.43| 0.93| 2.05| 115 | IIO |
G. indis-

tincta 2 | 0.67| 0.42| 0.38] 0.62| 1.22 0.63| 0.56| 0.93| 1.99| II5 115

G. mutilata I 0.96 | 0.66 | 0.47 | 0.90| 1.86, 0.69| 0.49 | 0.94| 2.07| 120 110

G. robust !
mam 2 4 | 109| 082| 053] 0.93| 2.34 0.75| 0.49| 0.86| 2.52| 125 | 110
G. rﬂ;ll&fﬂ I 1.16 | O.7I 0.49 I.O4 | '_’.25 0.6[ 0.42 0.90 2.[6 120 110
!. G. robusta

I 0.84| 0.58| 0.40| 0.80| 1.63 0.69| 0.48 | 0.95| 2.04| 115 110

Mean | 0.65 o0.47 o.gx‘ 2.13‘ 120 | 1IO
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Considering the gibbosity, there are some fairly thick species (G. alata,
G. clavata, G. nodosa, G. indistincta), but there are also occasional thick
specimens among those which have a lower mean gibbosity, e. g. G. robusta.

Genus Ogmoopsis n. gen.

Derivation of name. Ogmoopsis alludes to the distinct velate ridge
running in the area between carinal edge and free margin.

Genotype. Ogmoopsis nodulifera n. sp.

Occurrence. Ordovician (Lower Ordovician).

Diagnosis. Distinctly 4-lobate ostracods; length about (0.5)—0.7—1.1 mm;
presumably equivalved; sulci generally broad; lobes mutually of rather
equal breadth, L / claviform, L /7 provided with a distinct external node;
ventral carina extends along most of ventral margin; in the area between
carinal edge and free margin a distinct velate ridge runs from anterodorsal
to posterodorsal corner; surface smooth, or partly reticulate or striate.

Discussion and remarks. The relation of Ogwmoopsis to Tetradella and
Glossopsis is discussed on p. 294. From this discussion it appears that it
takes an intermediate position between these genera, but shows closer
affinities to Glossopsis.

Two species referred to Ogmoopsis occur in the present material. Species
referable to this genus may not have been observed in earlier investigations,
except possibly Zetradella calkeri BONNEMA (cf. p. 338).

Ogmoopsis nodulifera n. sp.
PI. VIII, Figs. 19 and 2o.

Derivation of name. nodulifera alludes to the distinct node of L 7/

Holotype. The type shown in Pl. VIII, Fig. 19 is holotype (P.I. U. No.
ar. os. 618).

Locality of holotype. Silverberg II, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G
(about 0.1 m below G/R /).

Material. 116 valves and internal moulds from g5 localities.

Diagnosis. Ogmoopsis of moderate size; lobes somewhat slender: Z 7
elongate and claviform, throughout its length attached to the substratum,
dorsal end acuminate and lowering, extending practically to the dorsal margin,
ventral end tapering, continuing in a ridge along the edge of the ventral
carina, outer side flattened and slanting forwards; Z /7 provided with a fairly
large node; ventral carina extends along ventral margin, except its most
posterior part, edge ridged and somewhat acute; the velate ridge in the
area between the carinal edge and free margin (this area broad) runs about
half-way between the edge and the margin; surface smooth (in internal moulds
the lobes may have minute and scattered tubercles).
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Dimensions.
ag.z%s. L13 | 070 | 0.65 | 0.95 | 2.23 | 0.62| 0.58| 0.84| 2.35 | 130 | 105 | V
ag.l(és. 113 [ 077 | 058 | 0.07 | 220 0.63| 057| 0.86| 227 | 120 770 v
ag.sc;s. 102 | 069 | o051 | 090 | 2.05 | 0.68| 050| 0.88| 2.27 | 120 | 110 | V
ag-I‘;& 1.0o1 | 058 | o054 | 087 | 1.86 o0.57| 0.54| 0.86| 2.14 | 120 | 110 | V
ag;;s' 0.97 | 0.58 | 0.47 | 086 | 1.82 0.60| 049| 0.89| 2.12 | 120 | 110 | M
ag;)ls, 0.96 | 061 | 047 | 076 | 1.77 | 0.64| 049| 089| 2.33 | 120 | 105 | V
a%‘2,5~ 088 | 052 | 047 | 078 | 1.60 | 059 053] 089| 205 | 120 | 110 | M
agzoss' 081 | 048 | 0.44 | 074 | L51 |0.54| 0.54| 0.91| 2.04 | 120 | 110 | V
ag}(gs. 078 | 048 | 042 | 069 | 1.48 | 0.62| 0.54| 0.89| 2.14 | 120 | 105 | M
32'2035' 0.73 | 0.42 | o0.40 | 0.65 | 1.33 | 0.58| 0.55| 0.89| 2.05 | 115 | 110 | M
%634 | 072 | 045 | 037 | 063 | 1.38 | 063| 0.51] 0.88| 219 | 120 | 105 | M
aérg.oozs. c69 | 040 | 0.37 | 0.62 | 1.25 | 0.58| 0.54| 0.90| 2.02 | 120 | 110 | M
%629 | 066 | 040 | 035 | 050 | 128 061| 053|089 217 | 120 | 105 | M
ag'](;s' 0.66 | 0.40 | 0.35 | 062 | 1.26 | 061|053| 0.94| 203 | 120 | 105 | M
63n | 064 | 040 | 035 | 059 | 121 063| 055|092 205 | 120 | 110 | M
ag;;s' 050 | 0.29 | 0.28 | 0.47 | 0.92 | 0.58| 0.56| 0.94| 1.96 | 115 | 105 | M
0.71 | 0.6 0.97 2.23 | 0.68| o0.58 0.94| 2.35
Mean| 0.83 | 0.51 | 0.44 | 0.73 | 1.57 *‘ 0.61| 0.53| 0.89| 2.14 | 120 110
029 | 028 | o047 | o002 | o54| ouo| o.84| 1.96

Affinities. The only additional Ogmoopsis species known (O. paenequisulcata
n. sp.) is different mainly in the following respects: Z 7 is shorter and its
outline more rounded, Z // has a minute external node (in the present
species the node is fairly large and characteristic), ventral carina bent
distinctly inwards (in the present species the edge is often directed outwards),
area between carinal edge and free margin fairly narrow and concave (in
the present species broad and in the section between the ridge and free
margin straight); the velate ridge runs very near to the carinal edge (in
the present species it runs about midway between the edge and the margin).

Description. Carapace of moderate size; whether or not is is equivalved

was not determinable, since only separate valves were observed.
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Dorsal margin straight and long; anterior margin regularly and considerably
rounded, posterior one somewhat more broadly rounded; ventral margin
moderately convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Sulcate region fairly flattened; area between carinal edge and free margin
broad, a distinct velate ridge, edge directed outwards, runs in this area from
anterodorsal to posterodorsal corner, section between this ridge and free
margin straight, that between the ridge and the carinal edge slightly concave;
anteroventral part of the ridge forms a forward swing.

Ventral carina extends along ventral margin, except the section posterior
to L/V; it is ridged along the edge, anterior part of the ridge continues
in the tapering ventral end of L /, posterior part forms a slightly outwardly
directed and rounded (wing-like) protrusion which is attached to the postero-
ventral part of L/V.

Valves 4-lobate:

L I rather narrow, elongate, and claviform, throughout its length attached
to the substratum; its anterior margin often more broadly rounded than its
posterior; dorsal end acute and sloping (extending practically to the dorsal
margin); ventral end tapering and continuing in the ridge along the carinal
edge; outer surface rounded or flattened and slanting forwards (flatness and
slope most pronounced in adult specimens); area in front of the lobe steeply
sloping.

S 7 in the central section narrow and shallow but dorsally and ventrally
deeper and broader; its dorsal half straight or curved gently backwards, its
ventral half curved slightly forwards.

L /7 fairly narrow, but provided with a rather large dorsocentral-central
node (= presulcate node of monosulcate genera), the node somewhat dorso-
ventrally elongate; dorsal end sloping and tapering, extending to the dorsal
area; the lobe in transverse section rounded or (in adult specimens) somewhat
flattened; at the node it is more or less distinctly geniculate backwards.

S /7 broad and deep, broadest in the dorsal half, usually deepest just
posterior to the node of L //; in the central section gently geniculate or
curved backwards, posterior margin more curved than anterior one.

L 77 fairly broad and high, broadest and highest (and additionally slightly
swollen) in the ventral half; extending to dorsal margin; in the central section
curved or gently geniculate backwards, both dorsal and ventral ends somewhat
tapering.

S 7I7 fairly narrow (widened in the dorsal section) and moderately deep
(central section often shallow); curved backwards in the centroventral section;
the sulcus dorsal to this point practically straight and directed nearly
perpendicular to the dorsal margin, ventral to it the sulcus is directed much
forwards.

L 77 flattened (the centroventral and ventral sections, where the protruding
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posterior part of ventral carina is attached, are higher than the rest of
the lobe); fairly broad in the central section, diminishing in breadth to-
wards dorsal and ventral ends; dorsal end extending to dorsal margin;
dorsal half of the lobe sometimes indistinctly limited backwards; area posterior
to L /17 gently sloping, its dorsal and dorsocentral sections sometimes shallowly
grooved just behind the lobe (groove longer and more distinct in internal
moulds).

Surface smooth; lobes of internal moulds often have minute and scattered
tubercles.

Occurrence. Lower Ordovician: upper part of stratum G and lower part
of stratum & // (from about 1.0 m below G/R// to about 1.0 m above this
boundary) at Silverberg II, Guller8sen, Born-Dadran, Leskusinget, and
Rivanis, in Dalecarlia, Sweden.

Ogmoo psis paenequisulcata n. sp.
Pl. VIII, Fig. 18.

Derivation of name. paenequisulcata alludes to the fact that the sulci
are fairly equal.

Holotype. The type shown in Pl. VIII, Fig. 18 is holotype (P. L U. No.
ar. os. 616).

Locality of holotype. Rgjerdsvigen, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.1 m above R //G).

Material. One valve (slightly damaged).

Dimensions.
e _ | T T ur|c oM FM[, [  |Re
> }\‘ < ] T E ] e [N A
| No. L H | G DM | FM 3 3 L | DM | ant| A post| o %
| i
I ar. os. l
‘ 616 0.74 @ 0.47 | 042 | 066 | 1.39 | 0.64 0.57 0.89‘ 2.10‘ 125 ‘ 105 } A%

Diagnosis. Ogmoopszs of fairly small size; sulci deep and broad, S 77
and .S /77 about equally broad; lobes somewhat slender; Z 7/ shortly claviform,
throughout its length attached to the substratum, extending to dorsal margin,
ventral end only slightly tapering; Z // very narrow (except its most ventral
part) and provided with a minute dorsocentral node; ventral carina bent
inwards, extending along ventral margin, except the section behind Z /T,
continuing posteriorly (via a gentle curve) in the posterior margin of Z /T
area between carinal edge and free margin fairly narrow and distinctly
concave; the distinct velate ridge which occurs in this area runs just along
the carinal edge; surface smooth, except Z /J which is widely but tenuously
reticulate, the outer side of ventral carina, and the area between the
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carinal edge and free margin which are minutely striate conforming to the
margin.

Affinities. The main differences from the other known species of Ogmoopsis
(O. nodulifera n. sp.) are given on p. 325.

Description. Carapace of fairly small size; whether or not itis equivalved
could not be ascertained, since only one separate valve was observed.

Dorsal margin straight and long; anterior margin broadly convex, posterior
one more curved in the dorsal part than in the ventral which is nearly straight;
ventral margin moderately convex.

Anterodorsal angle more obtuse than the posterodorsal.

Sulcate region slightly arched, except the outer side of ventral carina
which is distinctly arched; area between carinal edge and free margin concave
and rather narrow; the distinct velate ridge running in this area from
anterodorsal to posterodorsal corner is closely joined to the carinal edge.

Ventral carina extends along ventral margin, except the section posterior
to L/V; it is protruding over the ventral margin and bent inwards, its
anterior end forming a slight forward swing, its posterior end forming a
gentle curve terminating in the posterior margin of L /T

Valves 4-lobate:

L 7 shortly claviform, throughout its length attached to the substratum,
outline nearly ovate, ventral end slightly tapering, dorsal end extending to
dorsal margin; area just in front of the lobe distinctly grooved.

S 7 short, fairly broad and deep; curved backwards.

L 17 practically straight (anterior margin slightly curved backwards), rather
short (extending to dorsal-dorsocentral area), and very narrow, except its
ventral part which is distinctly broadening towards the ventral end; dorsocentral
section slightly swollen, forming a small and somewhat dorsoventrally elongated
node; dorsal end of the lobe lowering and tapering.

S /7 long, deep, broad, and practically straight.

L 717 practically straight, long (extending almost to dorsal margin), high,
and fairly broad; dorsal end slightly acuminate, outer side somewhat flattened,
forming angles with the steeply sloping anterior and posterior walls of the lobe.

S 717 long, broad (narrowing in the ventral section), and deep; posterior
margin less steeply sloping than anterior; anterior margin curved slightly
backwards, posterior curved distinctly backwards in the centroventral and
ventral sections.

L7V rather broad and flattened, except the ventral section which is
narrower and somewhat more arched; dorsal end obtuse, extending to dorsal
margin; the lobe practically straight, except the ventral part which is curved
backwards; area behind the lobe grooved, deeper and narrower at the ventral
end, shallow and broad (somewhat indistinct) at the dorsal end.

Surface smooth, except L /) which is widely but extremely tenuously
reticulate, and the outer side of the ventral carina and the area between
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the carinal edge and free margin which are very finely striate conforming
to the margin.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.1 m
above R /|G) at Rojerdsvigen, in Dalecarlia, Sweden.

Survey of the dimensions of Ogmoopsis.

The dimensions and dimensional proportions of O. paenequisulcata are
not representative, since they are referable to one specimen only. However,
it seems as if the dimensional data of this species are rather congruent with
those of O. nodulifera.

The data of Ogmoopsis are very similar to those of Glossopsis, with the
exception of the thickness of the carapace which is greater in Ogwmoopsis.

| 3 |
Num- \‘ H| G DM|FM
ber L ‘ H ‘ G |[DM|FM L L L D | A ant | A post
O'ﬁ"r‘fl’d" | 16 | 0.83| 0.51| 0.44| 0.75| 157 0.61 | 0.53 089 214 120 | 1I0
| 1 |
.| | | |
O'f:;;iz;’gm' I | 074 0.47 | 0.42] 0.66| 1.39 . 0.64 | 0.57 | 089 2,10 125 105
Mean ‘ 0.63‘ 0.55\ 0.89‘ 2.12‘ 125 110

Genus Ceratopsis ULRICH 1894.

Genotype. Beyrickhia chambersi MILLER 1874.

Occurrence. Ordovician, Gotlandian (lowermost).

Diagnosis. 4- or 3-lobate ostracods; length about (0.5)—1.1—3.0 mm;
equivalved; L / provided with a process directed dorsally and outwardly,
which may be acute or obtuse (top sometimes flattened and widened);
ventral carina fairly short and narrow, and protruding over corresponding
part of free margin; sometimes an additional velate ridge may be found
(conforming to the margin) in the area between the carina and free margin
(a few American species seem only to have a velate ridge, but the information
is unsatisfactory); surface smooth.

Discussion and remarks. For reasons given in this paper (cf. p. 295), it
may be necessary to split the genus Ceratopsis ULRICH. Non-spiniferous
species are proposed to be removed, forming two new genera: Glossopsis
and Ogmoopsis.

The appearance in Ceratopsis emend. of the structures in the free marginal
region, which are important characters, are to some extent unsatisfactorily
known, owing to imperfect descriptions and figures. For instance, C. intermedia
ULRICH is described only as regards the appearance of the spine of L7,
and the species is not figured at all.
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In the generic diagnosis by ULRICH is stated: ‘“‘free edges of carapace
as in Ctenobolbina, being thick, and having ‘false borders’.”

It is not clear in this case what is meant by ‘‘false borders.” Judging
by the figures, it seems as if in C. chambersi (MILLER) (the genotype) and
possibly in C. oculifera (HALL) the ‘“‘false border” is a velate ridge. In
C. robusta (ULRICH) it may be a ridge running between the ventral carina
and the free margin, thus a ridge corresponding to that which is distinctive
for the genus Ogmoopsis (velate ridge). C.duftonensis REED” also has such a
ridge which, however, is shorter (REED 1910, Pl. XVII, Fig. 9). Whether these
species have a ventral carina is not quite clear from the drawings. A carina
seems to occur, but it is not so much protruded that the free margin is concealed.

The present species have a distinct ventral carina, much protruding over
ventral margin; no velate ridge runs in the area between the carinal
edge and free margin. The Estonian C. cornuta (KRAUSE) may possibly be
of somewhat similar appearance (cf. BONNEMA 1909, Pl. VI). The appearance
in these respects of the Bohemian C. /asfata (BARRANDE) is not clearly
obtainable from descriptions and figures (cf. SCHMIDT 1941).

In summing up what is now said about the appearance of the structures
of the free marginal region, one may first say that real velate Ceratopsis
species do not seem to occur (the genus is thus distinctly different from
Tetradella which has a broad real velum). Concerning the structures of the
free marginal zone, the Ceratopsis species may be divided into 3 groups.

1. Species provided with a velate ridge (e. g. C. chambersi and C. oculifera).

2. Species with a narrow ventral carina (not concealing free margin) and
a ridge running in the area between the carinal edge and free margin
(e. g C. robusta and C. duftonensis).

3. Species with a broad ventral carina, concealing corresponding part of
free margin (the present species).

Concerning the number of the lobes, most of the species are 4-lobate. C.
hastata is by SCHMIDT (1941, p. 47) pointed out as 3-lobate, thus being distin-
guished from the other previously known Ceratopsis species. It may be added
that the present new species are 3-lobate (a ventral trace of .S 7// discernible).

New species belonging to Ceratopsis emend. do not seem to have been
discerned after BASSLER’s and KELLETT's “Index” appeared in 1934. Two
species (C. rostrata [KRAUSE| and C. scimidti BONNEMA) may be excluded
from their list. The rest are represented in the following way (one American
species — C. quadrifida [JONES] — is somewhat uncertain, but left):

* SCHMIDT (1941, p. 46) suggests that C. duftonensis is conspecific with C. schmidti
BonNEMA. (This may not be conspecific with C. 0bliguejugata SCHMIDT, cf. p. 296 f.) However,
SCHMIDT's suggestion may not be tenable, since L/ of C.duftonensis is spiniform but that
of C.schmidti claviform, and the lobes of the former are, moreover, much narrower (the
difference as regards L /7 is especially obvious). Furthermore, the posterior end of ventral

carina is not protruded and wing-like as in C. scAamidfi. Additionally, the carina is not
concealing the corresponding part of the free margin which is the case in C. schmidii.



LOWER ORDOVICIAN OSTRACODS OF THE SITLJAN DISTRICT 331

\ Europe N. America |
Gotlandian (lowermost) ‘ ’ I I |
Ordovician (middle) | 3 ‘ 4 7 i
| s [ s | 8

The 3 European species originate from Estonia, Bohemia and England resd.
In this paper 2 Lower Ordovician Ceratopsis species are described.

Ceratopsis grandispinosa n. sp.
Pl. VIII, Figs. 21, 22 and Pl IX, Fig. 1.

To this species are referred 3 types, which were all found only in one
locality and in a fairly restricted horizon. Presumably, two of them are
sexual dimorphisms of one species, called 4 (types « and B), whereas the
third, called 5, is considered a subspecies.

The types, unfortunately represented by a small number of individuals
which, additionally, are all partly damaged, are described separately.

Derivation of name. grandispinosa alludes to the large dorsal spine
of L1

Holotype. The type shown in Pl. VIII, Fig. 21 is holotype (P. L. U. No.
ar. os. 620).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.8 m above R //G).

Diagnosis. Ceratopsis of moderate size; 3-lobate (ventral section of S 7//
sometimes traceable); Z / provided with a prominent spine, which is somewhat
ovate in transverse section and directed about 45° dorsally-outwards, Z 7/
short and curved distinctly backwards, nodiferous; ventral carina protruding
over corresponding part of free margin, in type « straight and short (extending
along mainly anterior half of ventral margin), in type f and type B bent
inwards and long (extending along anterior margin, except its dorsal part,
forming a forward swing, and along ventral margin, except most of its
posterior half); area between carinal edge and free margin in type « only
slightly concave but in type f and type B very concave; surface smooth
or slightly rugose, except outer side of the spine, outer side of ventral
carina (especially its anterior part), and the area between the carinal edge
and free margin, which are reticulate (in type B the outer side of ventral
carina is minutely striate, conforming to the margin, and ventral part of
L 7I] + LIV is minutely punctate).

Affinities. Ceratopsis sp. C (sine nomine) is reminiscent of the present spe-
cies, especially of the types f and 5 asregards the appearance of the ventral
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carina. It is different mainly concerning the appearance of the spine which is
directed more perpendicularly to the surface than in the present species, further,
in that Z // externally is nodiferous, which is not true of the present species,
and as regards the appearance of the ventral carina which is smooth and
posteriorly more protruded. The species may furthermore be reminiscent of
certain specimens of G/ossopsis acuta n. sp. viz. those in which Z /is especially
steeply rising in dorsal direction. These specimens are distinguishable from
C. grandispinosa in that L / is attached to the substratum throughout
its length (in the present species the spine is free), moreover, in that it
has a long and distinct S7/7 (S7// in the present species practically com-
pletely absent), and in that the surface is reticulate to a greater extent.

A

Type o (suggested as male).
Pl. VIII, Fig. 21.

Type. This type includes the holotype (P.I.U. No. ar. os. 620).
Locality and stratum of type. Cf. p. 331I.
Material. 2 valves (partly damaged) from 1 locality.

Dimensions.
e ———— - — . —_— ~
‘ - ! H| G |DM|FM Re.
No. ‘ |5 | H | G | DM | FM L T ‘ L DM }/\ant A post| ok
i |
agzgs. 1.12 | 0.65 | 0.54 | 1.02 2.04‘ 0.58| 0.48| 0.91| 2.00 | 130 | 110 | V

Description. Carapace of moderate size; whether or not it is equivalved
was not determinable, since only separate valves were observed.

Dorsal margin straight and long; anterior margin considerably curved,
posterior one seems to be more curved in dorsal than ventral half (this
margin partly damaged); ventral margin moderately convex.

Anterodorsal angle may be somewhat more obtuse than the posterodorsal
(posterodorsal angle damaged).

Sulcate region fairly flattened, the spine of L 7 rising high above it;
area between carinal edge and free margin broad and gently concave.

Ventral carina short (extending mainly along anterior part of ventral
margin), protruding considerably over corresponding part of ventral margin,
edge acute.

Valves 3-lobate:

L I provided with a large spine, standing about 45° dorsally-outwards,
in transverse section dorsoventrally slightly ovate; ventral part of the lobe
forms a short, low, and narrow, but fairly distinct ridge, curved gently
forwards.
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S 7 shallow but fairly broad, extending to dorsal-dorsocentral area, curved
distinctly and regularly backwards.

L 17 short (extending to dorsocentral area), narrow, in transverse section
rounded, curved backwards in conformity to .S /.

S 77 broad and deep (ventral end slightly narrowing and diminishing in
depth), but fairly short (extending to dorsocentral area); curved backwards,
especially ventral half.

L7IT fused with L7V to a very broad lobe (ventral end of S//7 re-
maining as a short and narrow fissure); dorsal half of the lobe flattened;
area just in front of the fissure (corresponding to ventral part of L //7)
gently arched; surface gently sloping to dorsal margin and dorsal half of
posterior one, but steeply sloping to ventral half of posterior margin.

Surface smooth or faintly rugose, except the following areas which are
reticulate: area between the carinal edge and free margin, outer side of
ventral carina, ventral part of S// and S//7; reticulum especially distinct
just ventral to S /7.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.8 m
above R //G) at Stenberg, in Dalecarlia, Sweden.

Type 8 (suggested as female).
PL. VIII, Fig. 22.

Type. A characteristic type is shown in Pl. VIII, Fig. 22 (P.1. U. No.
ar. os. 623).

Locality of type. Stenberg, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
0.8 m above R//G).

Material. 5 valves (partly damaged) from 1 locality.

Dimensions.
- H. | G DM FM Re-
== 0= e
No. i H G DM | FM L | I L M A ant | A\ post vl

ag.zgs. 1.12 | 0.67 | 067 | 0.95 | 2.09 }0.60 054| 0.85| 220| 130 | 105 A%
ag',,(;s' 095 | 061 | — | 086 | 1.86| 0.64| — 091|216 125 | 105 | V

Mean’ 1.04’ 0.64 | o0.61 0.91‘ 1.98 0462‘ 0.54‘ 0.88 2.18' 130 105

Description. The present type is similar to type o except in the follow-
ing respects:

L 7 not ridged in the ventral part;

L 77T generally broader, especially in the ventral part;
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S 777 less distinctly developed;

ventral carina longer, extending along anterior margin (except the dorsal
part), forming a pronounced forward swing;

area between carinal edge and free margin more concave;

reticulation often less distinct.

Since in the two a specimens observed, the spine was broken just
at the base, it may be added that the spine of type f, which was well
preserved in 2 specimens, is slightly reticulate on the outer side.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.6—0.8 m
above R //G) at Stenberg, in Dalecarlia, Sweden.

subspecies B (sine nomine).
PL IX, Fig. 1.

Type. The only specimen observed (P.I. U. No. ar. os. 621) is shown in
PL. IX, Fig. 1.

Locality of type. Stenberg, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.2m above R /|G).

Material. One valve (partly damaged).

Dimensions.
‘ : - =— ._____ﬁ e - =
| | H 2= e (S
No.‘ (PSR [l | | G :DM’FM L L L DM /\ant/\postmerk
ar. os. | |
o | 1.08 | 0.65 | 0.56 | 1.00  2.04 ‘ 0.60| 0.52| 0.93| 2.04 130 | (105)| V
| | Ii

Description. This type is very similar to the main species (especially
type ), but is different in the following respects:

L /7 directed more obliquely;

outer side of ventral carina striate conforming to the margin instead of
being reticulate;

ventral half of L /7// + L7V more arched, and minutely punctate.

Occurrence. Lower Ordovician: lower part of stratum G (about 1.2m
above R /G) at Stenberg, in Dalecarlia, Sweden.

Discussion. As appears from the above descriptions, there are several
differences between the 3 types discerned. They might even be considered
different species or subspecies. Unfortunately, the material is too scarce and
the state of preservation not quite satisfactory to elucidate this question
completely. However, I think that the types are referable to one species;
as mentioned, two of them («¢ and ) may constitute males and females
resp., the third (Z) may be a subspecies.

The presumption that « and f are sexual dimorphisms is partly based
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on the circumstance that specimens of these different types are of about
equal size, which may exclude the possibility of their being different moult
stages. Furthermore, the assumption is supported by the fact that the
types occur in a very restricted horizon of one locality, and, of course, on
certain morphological features. The prominent spine may be very similar in
both types, and the lobes and sulci are furthermore of practically identical
appearance (Z// in type B somewhat broader, and S7// more difficult to
trace). They are slightly different as regards the distinctness of the reticula-
tion, but this is of minor importance. The only important difference has
reference to the ventral carina, which in type a is shorter and narrower
than in type f.

It is impossible to know the sexes of « and B. The appearance of the
ventral carina of type f is certainly not caused by its being a brood space.
Type B may be imagined female, nevertheless, but on account of its being
more abundant than type « (in recent ostracods females, as a rule, are
more abundant than males).

Type B, represented by one partly damaged valve, occurs in a higher
horizon than the types « and f.

It is closely related to type B, but easily distinguishable from this one
(cf. p. 334). As anticipated, I do not consider the differences so important that
the type should be classed as a certain species, but only as a subspecies.

Ceratopsis sp. C (sine nomine).
Pl.IX, Figs. 2 and 4.
The material of the present type is not sufficient to allow a complete
description of the species.

The type is described sine nomine as completely as possible.

Type. The best preserved type is shown in Pl IX, Fig. 2 (P. 1. U. No.
ar. os. 635).

Locality of type. Silverberg II, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum X 7/ (just
above GIR I1).

Material. One valve (partly damaged) and 6 internal moulds from 3
localities.

Diagnosis. Ceratopsis of moderate size; 3-lobate; spine of Z 7 in trans-
verse section round or somewhat dorsoventrally ovate and rising fairly
perpendicularly to the surface; Z /7 noduliferous; ventral carina broad and
long, bent slightly inwards, anterior end forming a forward swing, posterior
end somewhat protruding, its outline regular and very curved; area between
carinal edge and free margin very concave; surface smooth (an extremely
fine striation occurs along the edge of ventral carina).

Affinities. The main differences from the other Ceratopsis species
described in this paper (C. grandispinosa n. sp.) are mentioned on p. 332.
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Dimensions.
[ e | c |om|FMm 1 I Re |
No. )i H G DM | FM ' I L | T | DM A ant ‘ A post’ fark
ar. os. | .
635 177 | o077 | 056 | 1.13 | 224 | 0.66| 0.48| 0.96| 1.89 | 115 | 110
ar. os.
608 0.84 | 051 | 044 | 0.77 | 1.49 | 0.61| 0.52| 0.92| 1.94 | 120 110
ag.oc())s. 081 | 0.57 | 042 | 0.73 | 1.55 ' 0.70 0.52| 0.90| 2.12 125 110
0.77 0.56 1.33 2.14 0.70 0.52 ©.96 2.12
Mean| 0.94 | 0.62 | 0.47 | 0.88 | 1.73  0.66| 0.51| 0.93| 1.98 | 120 110
0.51 0.42 0.73 1.49 0.61 0.48 0.90 1.89

The species may be somewhat reminiscent of Glossopsis robusta n. sp.
as regards general shape, especially the appearance of the ventral carina.
Differences in this respect are mentioned on p. 319. The most striking
difference, of course, is referable to the appearance of Z/ which in the
present species is spiniferous whereas that of the Glossopsis species is
claviform and throughout its length attached to the substratum.

Description. Carapace of moderate size; whether or not it is equivalved
could not be determined, since only one separate valve was observed.

Dorsal margin straight and long; anterior margin considerably curved,
posterior seems to be more curved in the dorsal half than in the ventral;
ventral margin moderately convex.

Anterodorsal angle more obtuse than the posterodorsal.

Sulcate region flattened; area between carinal edge and free margin very
concave.

Ventral carina broad and long, extending along ventral half of anterior
margin and along the whole ventral margin; gently curved inwards; anterior
part forms a forward swing, posterior end somewhat protruding, its outline
regular and very curved.

Valves 3-lobate:

L I short and provided with a large spine, round in transverse section
or slightly dorsoventrally ovate, rising almost perpendicularly.

S 7 fairly short, shallow, and narrow; curved somewhat backwards.

L 77 narrow and extending to the dorsal area, provided with a dorsoven-
trally somewhat elongate node situated in the dorsocentral-central area;
slightly geniculate backwards just at the node.

S /7 very broad and fairly deep, curved slightly backwards.

L 11T fused with L/1” to a very broad lobe, dorsal half broader,
ventral half only slightly narrowing (S7// may be discerned as a short
ventral fissure; in internal moulds it is not discernible at all); dorsal half
of L7/ + LIV gently sloping, ventral half more steeply sloping; the area
corresponding to ventral part of L /// somewhat arched.
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Surface smooth (an extremely fine striation along the edge of ventral
margin may be discernible); surface of internal moulds smooth but provided
with a few scattered and minute tubercles.

Occurrence. Lower Ordovician: upper part of stratum G and lower part of
stratum R /7 (from about 0.3 m below G/R /7 to about 0.3 m above this bound-
ary) at Silverberg II, Leskusinget, and Born-D&adran, in Dalecarlia, Sweden.

Survey of the dimensions of Ceratopsis.

The following data are not representative partly on account of the
small number of specimens and partly on account of their imperfect pre-
servation. However, so much may appear that the dimensional data are
not very different from those of Glossopsis n. gen. and Ogmioopsis n. gen.

(p. 323 and 329).

Num- [ | H G |[DM FM
| N e | == sl
ber i H . G | DM|FM T L DM A ant | A\ post
| |
%ﬁ,@izdé{ 1 | 112 0.65 | 0.54| 1.02| 2.04 ‘ 0.58| 0.48| 0.91 | 2.00| 130 110
;;’Z‘;Zd{; 2 1.04| 0.64 | 0.61| 0.91| 1.98| 0.62| 0.54| 0.88| 2.18| 130 105
|
- [
s;'z.i;‘zmz T 1.08| 0.65| 0.56| 1.00| 2.04| 0.60| 0.52| 0.93| 2.04| 130 | (105)
C sp. C :' ¢ - ,
(sine, nomine) 3 | 094|062 047 o 1.73| 0.66| 0.51| 0.93 | 1.98 i 120 110
Mean | 0.62 o0.51| 0.91 ‘ 2.0§ ‘ 130 110

Group B (Tetradella group).

This group is different from group A of the subfamily Tetradellinae
(the Ceratopsis group) in that, as far as is known, it is broadly velate;
the A group species have been observed to have a ventral carina, or they
may have a velate ridge, or both a ventral carina and a velate ridge.

Earlier descriptions and drawings of Zetradella species are often in-
complete as regards the appearance of the velate structure, partly owing
to the fact that the fragile velum has been more or less destroyed. Iix-
perience has shown that the velum is often disturbed (vela also have been
observed as detached from the carapace). On that account, a definite idea
of the general appearance of the velate structure is often difficult to
obtain. However, in most species the velum is broad, judging by de-
scriptions and drawings. In other species, generally reproduced by primitive
drawings, the velum has not been delineated or has been indicated only
as a velate ridge which may be due to the reason just mentioned. As a
matter of fact, not having seen specimens of these species, I do not know
the real appearance of their velate structures, but presumably they form

22— 48705 Bull. of Geol. Vol. XXXIII
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broad vela. I observed only one picture which shows almost unmistakably
that the species concerned (Zetradella calkeri BONNEMA 1909, Pl. 111, Fig. 22)
has so narrow a velum that it has the character of a velate ridge, but the
generic position of this species is debatable: I think it is possibly referable
to Ogmoopsis n. gen.

To the Zetradella group may be referred, exclusive of Zetradella, in the
first place Zallinnella OPIK. This genus is very closely related to Zetradella.
It is said by OPIK (1937, p. 24) to be different from Zetradella since the
females should have a so-called brood-pouch, ‘“formed by the enlargement
of the marginal border in the posterior (in reality anterior) part of the valves’.
Tetradella grewingki (BoCK) also has such a pouch but situated mainly
posteriorly (cf. Orik 1935, Pl II, Fig. 1 b).

Among earlier described species, OPIK referred 7etradella (Beyrichia)
marchica (KRAUSE), besides the variety angustata, to 7Tallinnella, without
definitely knowing whether the “females” have an anterior so-called brood-
pouch. He only says that it “is closely related to Zallinnella dimorpha”,
i.e. the genotype (1937, p. 24). In fact, they are similar, but the greatest
similarity known has reference to the appearance of the velum, which is
broad and provided with a broad groove running just inside its border
which latter is sharply raised into a fairly broad and high ridge.

SCHMIDT (1941, p. 38) is of the opinion that a taxonomic separation
on account of the appearance of the velum is not possible, and he proposes
Tallinnella to be rejected or considered only as a subgenus. My opinion
is that the appearance of velum is very distinctive and that it, together
with other characters (Z 7/ very short, L 7// and L 7V somewhat bulbous
in the dorsal part), is good evidence for the retention of the genus. The
genus may include the species referred to it by Oprik (cf. above); however,
the variety /lata of ZTetradella marchica may not belong to 7allinnella.
Tetradella grewingki was by SCHMIDT questioned to be equally entitled as
Tetradella marchica to be referable to Z7allinnella on account of the
appearance of the velum, but this may scarcely be tenable, since the velum
is importantly different from that of Zallinnel/la in lacking the sharply
raised border (the lobes are also different).

The genus Krzesowia ULRICH and BASSLER may be referable to the
Tetradella group. Descriptions and figures are not satisfactorily elucidating
for the appearance of the velate structure, however. Certain species are
evidently broadly velate; velum of KZesowia radians (KRAUSE) is magni-
ficently developed. As regards the species which in drawings or photographs
are reproduced as non-velate or as provided only with a narrow velate
ridge one may in the text find the information that the species concerned
is ‘“‘very rare and badly preserved” (OPIK 1937, p. 32). Generally in earlier
papers nothing is said about the state of preservation.

Rigidella OPIK is a genus which is stated to “‘consist of species with a
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beyrichoid trilobate valve without a spine on the anterior (= anterior?)
lobe and with well developed crests especially on the border of the anterior
(= posterior) lobe” (OrPIK 1937, p.53). OPIK referred to this genus 6
(possibly 7) species, earlier classed as Steusloffia, Tetradella (Beyrichia) or
Strepula. The genotype (1935, p. 11) was described as a Stewsloffia ‘“‘dis-
tinguished from the other species of Steusloffia by the very well developed
Beyrichia-like trilobation, and the position of the crests.”

The genotype, originally described as Steusloffia mitis, is dissimilar to
Steusloffia mainly in being distinctly 4-lobate, which is evidently discernible
in OprIK’s elucidating photograph (1935, Pl II, Fig. 5). It is different also
as regards a second character, viz. in that the anterior of the backward
running crests belongs to L /I instead of to L ///; in Steusloffia this crest
(CZII) runs just behind S 77 and may thus belong to the anterior part of
the broad postsulcate lobe (which presumably is created by fusion of L /77
and L7V), i.e. LI/I Thirdly, the type is different from Steusloffia in
lacking a forwardly directed branch of the crests. (The sharp ridge of the
distinctly developed Z / may not be confused with such a crest.)

Undoubtedly the type is very interesting and it will possibly take a
central position in further taxonomic discussions, but, for the present, I
am inclined to class it as a 7etradella, or as belonging to a subgenus of
Tetradella (Rigidella).

Another species referred to Rigidella is that which is represented by
the specimen figured by KRAUSE 1889, Pl II, Fig. 8, and by him called
Beyrichia erratica. 1t is distinctly 4-lobate. Furthermore, the posterior crest
of L7V may not be homologous to that of ARigidella mutis: it seems to
be the dorsal part of the velum. I think this species is certainly referable
to Zetradella.

A third species classed among Aigidella is Beyric/ua erratica acuta
KRAUSE which has certain similarities to “‘a true Steusloffia”, as originally
pointed out by OPIK (1935, p. 11); it seems to be monosulcate and provided
with ridges running mainly as those in Steusloffia (in their detailed arrange-
ment not perfectly identical, however).

Strepula lineata granulosa STEUSLOYF and Strepula lineata separaia
STEUSLOFF are normal Steus/offia species, as far as I can see.

Strepula beyriciwides JONES and HoLL, which by OPIK is also referred
to KRigidella, is so primitively figured and insufficiently described that it
is scarcely recognizable as a Rigidel/a. By BASSLER and KELLETT (1934) it is
classed as a Steusloffia, but whether this is correct may be questionable.

Strepula lineata KRAUSE, finally, is by OPIK probably considered a
Rigidella. The reason for that is difficult to understand. The pictured
specimen is a monosulcate type provided with ridges arranged as in
Steusloffia (the hindmost ridge may be disturbed in its anterior part)
Most likely the species is a Steusloffia.
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From this discussion it may appear that Rigide//a is scarcely maintain-
able in the extension proposed by OPIK: as far as I see, most of the
species referred to it by OPIK are Steusloffia. The two remaining species
(one of them the genotype), which are mutually somewhat equal, though
most presumably not conspecific (by SCHMIDT 1941, p. 40 suggested
conspecific), are different from the majority just mentioned in being 4-lobate
and as regards the arrangement of the crests. The crests of L /) (as
arranged in Rigidella mitis) may be a specific character more than a generic
one. As anticipated, I am inclined to consider the two species mentioned
as being referable to Zetradella; Tetradella maitis may be classed in a
monotypic subgenus (Rigidell/a). It is astonishing that SCHMIDT (1941,
p. 30—40) without discussion seems to accept the proposals by OPIK as
regards Rigidella.

On the relations to the 7etradella group of certain other genera such
as the following erected by OPIK (Pseudostrepula, Polyceratella, Rakverella
and Ctenonotella), 1 have not yet a decided opinion, not having studied
any specimen referred to them.

Genus Tetradella UrricH 1890; emend. ULRICH 1894.

Genotype. Beyrichia quadrilivata HALL and WHITFIELD 1875.

Occurrence. Ordovician, Gotlandian (lowermost).

Diagnosis. To the revised diagnosis by ULRICII (1894) may be added
that the velate structure, as far as is known, generally forms a broad velum.

Discussion and remarks. The Z7etradella section characterized by
7. quadrilirata HaLl, and WHITFIELD (L7 and L /77 more or less com-
pletely divided) has been observed only in America. The European species
are referable to the 7. subquadrans group, which is far more numerous.

Among the species referred to 7etradella, several are taxonomically
uncertain. Reports on the vertical distribution in some cases are certainly
also not reliable.

One Devonian species referred to Zetradella (7. cicatricosa WARTHIN)
is by ScHMIDT (1941, p. 42) suggested to be a Dizygopleura. 1. calkeri
(BONNEMA) may be referable to Ogmoopsis n. gen. 7. marchica (KRAUSE)
has been transferred to Zullinnella. Rigidella mitis OPIK, on the other
hand, may be a Zetradella (cf. above).

The uncertainty as regards the vertical distribution is attached to some
old reports and to species found in drifts. The genotype is thus reported
from the Middle Ordovician (Black River Formation), but originally it was
observed in a Lower Gotlandian formation (the Waynesville Formation,
i.e. Richmond); the specimens of these different formations are not likely
to be conspecific.
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KAy (1934, p. 339) intended to show that the Middle Ordovician spe-
cimens are specifically different from the Richmond ones; those former were
called 7. ellipsiliva. T. lunatifera is likewise reported from the same very
different horizons. Also in this case, KAY (1934, p. 339) is of the opinion
that specific differences occur; the Middle Ordovician type was called
7. ulyichi. 1. complicata (SALTER), which is reported from many localities,
is most likely erroneously given too wide a vertical distribution (Llandeilian
and Caradoc). One has certainly believed to have recognized the species
from more localities than is correct.

An old report on the recognition of a Portuguese species in Sweden,
7. bussacensis (JONES), is also fairly unreliable.

Concerning the North German Geschiebe ostracods, many are not pos-
sible to localize stratigraphically.

The following survey may give an idea of the distribution of 7etradella,
though it is impaired with uncertainty as regards the taxonomy of some
species; concerning the stratigraphy, the stratum of the holotype is reported
in case of different horizons being mentioned. (Revised data from BASSLER
and KELLETT 1934, OPIK 1935 and 1937, and SCIIMIDT 1041.)

Europe N. America
|
Gotlandian (lowermost) 1’
Ordovician, Middle 12 3 15
Ordovician, Lower 6 6
19 6 25

Remarkably enough, many Lower Ordovician species are reported. They
originate from England, Estonia, Ingermanland, and Norway:

7. complicata (SALTER) was found in English Llandeilian, thus in a
horizon above the so-called FExapansus Limestone of Sweden (also reported
from Caradoc; cf. above).

7. grewingks (BOCK) seems to be the only Zetradella species known
which has been found in strata corresponding to the Eapansus Limestone,

viz. from Norway (OPIK 1940, p. 139) and from Ingermanland (OPIK 1935,
p.9); OPIK's uncertainty as regards its stratal position in Ingermanland
may not be necessary, since, in fact, the strata in question most certainly
belong to the ZExapansus Zone, according to the Estonian geologist
V. JAANUSSON (verbal communication).

* Wenlock, England; generic position considered uncertain. Among the Geschiebe
ostracods which may not be more closely datable, 5 are by BASSLER and KELLETT
enumerated as Ordovician and 1 as Gotlandian.
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Two species which may be referable to Ze¢tradella (both described by
Orik) originate from the Estonian zone B II v, which is lower than the
Expansus Limestone: 7. (Rigidella) mitis and 7. primaria.

The internal mould described by BROGGER as Beyrickia nana (1882,
p. 55) is Zetradella grewingki. It is no doubt erroneously reported from a
very low horizon: the Norwegian Cerafopyge Limestone (in reality, almost
certainly Zapansus Slate; verbal communication by Dr G. HENNINGSMOEN).
From the Swedish Ceratopyge Zone is reported by MOBERG and SEGERBERG
(1906, p. 76) one species called Beyrichia nanella which is said to be some-
what reminiscent of Zezradella nana; its identity is not revealed, however.

Finally, one additional species seems to occur in the Lower Ordovician,
i.e. that which is represented by the specimen figured by KRAUSE 1889,
Pl 11, Fig. 6, i.e. 7. erratica gramulosa (KRAUSE 1891). It was observed
in a glauconitic drift boulder.

The present investigation has brought forth 2 new Lower Ordovician
Tetradella species.

Tetradella grewinki (BOCK).
Pl IX, Figs. 3, 5—9, and 11.

Beyriclia grewingki Bock (Bock 1867, p. 592, and 1869).
Beyrickhia erratica var. KRAUSE 1889 (Pl II, Fig. 6).

Tetradella grewingki (Bock) (OPIK 1935, p. 9, and 1940, p. 139).
Beyrichia erratica var. granulosa KRAUSE 1891.

The main part of my specimens referred to the present species are
represented by internal moulds. Only a few valves are preserved. Their
state of preservation is somewhat different. One or two may be said to
be fairly well preserved, but the rest are more or less effaced. The
collection also includes some excellent impressions of the carapace.

In fact, the different states of preservation are elucidating for the
taxonomy of this species, in showing that the distinctness of the denticulation
of the lobes (which is an important character) is, to a certain extent, owing
to the degree of weathering and wear of the lobes (cf. p. 344).

The material also shows real specific variations, which partly are also
discernible in internal moulds, especially as regards the appearance of L //
and L /7/.

Lectotype. The type figured by OprIk 1935, Pl II, Figs. 1a and 1 b
is by him designated lectotype.

Locality of lectotype. Obuchowo, Wolchow, in Ingermanland.

Stratum of lectotype. Lower Ordovician: Expansus Zone (according to
verbal communication by Mr V. JAANUSSON, cf. p. 341).

Present material. 5 valves, 155 internal moulds (several with remains
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Dimensions.
' H DM |Vel. | FM | Re-

No. L H DM | FM | Vel L L L DM | Aant fA post| o
32'4015' 121 | 076 | 1.07 | 2.30 | 0.30 | 063|089 0.25| 2.15 | 115 | 105 | V
ar-os-| y21 | 06 1.0 2.1 0.28 i:o 0.86| 0.2 2.06 | 12 110 M

643 . .65 .04 14 : .54 | o. 23| 2 5
ag.sozs. 1.21 | 0.64 | 1.09 | 2.13 S :I 0.53| 0.90| — 1.79 | 125 110 M
ag.scgs. 1.14 | 070 | 0.97 | 2.21 | 0.30 | 0.61| 0.85| 0.26| 2.28 | 120 110 I
ag.S%s. .12 | 0.62 | 0.99 | 2.02 — | 055| 0.88| — | 2.04 | 125 110 M
ag.z‘%s. 1.10 | 0.67 | 1.00 | 2.12 | 0.26 ‘ 0.61| 0.91| 0.24| 2.12 120 110 M
ag.soss. 1.09 | 0.68 | 1.00 | 2.04 | 0.23 | 0.62 0.92| 0.21| 1.98 | 120 110
ar. os. ‘

654 1.07 | 0.66 | 0.95 | 2.07 | 0.30 | 0.62| 089 | 0.28| 2.18 | 120 105 I
ag.4o65. 1.07 | 0.66 | 0.81 | 2.09 | 0.26 | 0.62| 0.89| 0.24| 2.58 | 125 120 I
ar. os. I 0.6 8 A%
640 1.07 | 066 | 095 | 2.00 | 0.25 || 0.62| 0.89| 0.23| 2.10 | 120 105
ar. os.

638 1.07 | o070 | 0.96 | 2.18 | 0.28 || 0.65| 0.90| 0.26| 2.27 | 1I§ 105 \%
32‘4025' 1.06 | 0.69 | 0.91 | 2.16 | 0.27 : 0.65| 0.86| 0.25| 2.37 | 120 110 A%
ag.&s. 1.05 | 0.65 | 094 | 1.96 | 0.30 | 0.62| 0.89| 0.29| 2.09 | 120 | 110 | M(v)
32'4(?' 1.05 | 0.57 | 094 | 1.86 | 0.24 | 0.54| 0.89| 0.23| 1.98 | 115 110 M
ags%s‘ 0.97 | o057 | 084 | 1.81 | 0.17 | 0.59| 0.87| 0.18| 2.15 | 125 10§ M
32‘4075' 0.95 | 0.59 | 0.82 | 1.83 | o.17 | 0.62| 0.86| 0.18| 2.29 | 120 110 M
ag%s’ 0.94 | o.55 | 078 | 1.77 — | 058] 083 — | 227 | 120 11§ M

4 I
ag.;;sl. 09I | 0.65 | 0.74 | 1.91 | 0.24 'I 0.71| 0.81| 0.26| 2.58 | 120 11§ A%
ar. os. 6 6 !' 6 M

657 0.67 | 041 | 060 | 1.35 | o0.12 | 0.61| 0.88| 0.18| 2.25 | IIO 100
ar. os. M
653 0.57 | 0.33 | 0.53 | 0.93 | o0.08 . 0.58| 0.93| o.14| 1.75 | IIO 10§

0.76 1.09 2.30 0.30 0.71 0.93 0.29 2.58
Mean, 1.03 | 0.62 | 0.90 | 1.94 | 0.24 || 0.61| 0.88| 0.23| 2.16 | 120 110
0.33 0.53 0.93 0.08 0.53 0.81 0.14 1.75 |
i
tl;i)céf' 1.10 | 070 | 1.00 | 2.20 | 0.25 || 0.64| 0.91 | 0.23| 2.20 | 120 110
310.85 | 055 | 075 | 1.60 | 0.25 ” 0.65| 0.88 | 0.29| 2.14 | 11§ 110 v

* Specimen longitudinally depressed.
* OrIK 1935, PL II, Fig. 1a.
3 Norwegian species (OPIK 1940, Pl II, Fig. 13).

. . . . G .
In specimen No. ar. os. 651 it was possible to measure the ratio i it

be 0.84 (in this case the highest lobe is included).

was found to
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of velum), and a few impressions, from 6 localities. The reason why so
few valves have been preserved is that the granulate carapace surface adheres
to the rock; the smooth surface of the internal mould, on the other hand,
easily loosens from the inner side of the carapace.

Dimensions, cf. p. 343. The inner border of velum not always distinctly
discernible externally. The inner margin of the grooved part of velum is
considered to be the inner part of velum.

Diagnosis. BOCK’s original diagnosis, which is quoted by Orik (1933,
p.9), may be completed in a few respects:

L 77 short, in internal moulds somewhat swollen in the dorsal end.

L 777 the highest lobe; in well preserved specimens very sharp-edged.

All the lobes on both sides minutely denticulate; denticulation occurs
somewhat below the very edge of the ridges; hence, the denticulation
appears most distinct in somewhat effaced specimens (well preserved spe-
cimens may appear non-denticulate); denticulation generally best developed
in L /77, in other lobes often indistinct, or even not discernible.

Outer part of velum radiately wrinkled and finely striate conforming
to the margin; inner (grooved) part scatteredly granulate.

Carapace densely granulate, granulation most distinct in the extralobate
region; lobes and sulci more minutely granulate (granulae often disturbed,
so that this region may appear smooth or slightly rugose); the extension
of the granulation best observable in impressions being left after the cara-
pace has been dissolved by weathering.

Maximum length (inclusive of velum) 1.6 mm.

Affinities. SCHMIDT’s suggestion that 7. grewingki might be a 7allinnella
may not be tenable (cf. p. 338).

OrIk says that Beyrichia errvatica gramulosa KRAUSE is doubtless
identical with 7. grewingk: (1935, p. 10—11). Whether this is correct may
be decided first after 7. grewingk: and KRAUSE’s type have been carefully
revised. But the identity seems to be very probable.

KRAUSE's type is so dissimilar from the specimens figured by Orik
(which specimens may be weathered) and from weathered specimens among
the present ones that they might be taken for different species. However,
in the present material the differences, as regards the appearance of the
lobes, between well preserved specimens and weathered ones are so great
that they might be considered non-conspecific, unless intermediate types
had not been observed.

The lobes of KRAUSE's type appear non-denticulate; in this respect
they are identical with well preserved specimens of 7. grewinglk: which
have not been whitened with NH,CL

So distinct a granulation of sulci and nodes as is figured by KRAUSE
may not occur in most specimens of 7. grewingki, but 1 observed that
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such a granulation really occurs, viz. in impressions of carapaces left after
the carapaces have been dissolved by weathering (Pl. IX, Fig. 8).

The outer part of velum of KRAUSE's type is wrinkled; this structure
is not visible in OPIK’s figures, nor is it mentioned in his text, but this is
a characteristic feature of 7. grewmngki.

The velum of KRAUSE's specimen is narrower than in 7. grewingki, and its
inner section does not seem to be broadly grooved (U-shaped) but V-shaped.
On the other hand, the area between this angle and Z 7/, L /V, and the
ridge connecting these lobes is broader than in 7. grewingki. 1 think that
these differences are due to a slight inaccuracy in the drawing.

The spines, which in KRAUSE’s figure are drawn as giving the impres-
sion of replacing the anterior and posterior sections of velum, may correspond
to the spiniform structures as seen in the inside of a specimen reproduced
by OpIk (1933, PL I, Fig. 1 b).

Thus there are many features which favour the idea that Beyriciia
erratica granulosa KRAUSE is conspecific with 7etradella grewinghki (BOCK).

Description (referable to the present specimens).

Carapace of fairly large size; whether or not it is equivalved was not
ascertained, since only separate valves were observed.

Dorsal margin straight and long; anterior margin somewhat more curved
than the posterior; ventral margin inconsiderably convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Sulcate region flattened, lobes rising steeply over it; area between velum
and free margin concave.

Velum broad, inner part forming a broad and fairly shallow groove
(inner border externally not always distinctly discernible), outer part plane
(anteriorly somewhat convex) and fragile; along the very edge an extremely
narrow and slightly raised rim may be visible; outer part of velum
radially wrinkled and minutely striate, conforming to the margin; inner
(grooved) part slightly granulate.

Valves 4-lobate:

L 7 very narrow, rather low but long, extending to dorsal margin; dorsal
half straight, ventral curved gently backwards, directly continuing in the
ridge connecting L/ with L/V.

S 7 fairly broad and deep, ventral end tapering.

L 77 practically straight, narrow, rather high but fairly short, extending
to dorsocentral area.

S 7/ broad and deep, dorsocentral-central area additionally slightly but
distinctly depressed (= central muscle spot); ventral end somewhat narrow-
ing and shallowing.

L 777 in the dorsal half straight, ventral half curved distinctly backwards;
very high and sharp-ridged, base relatively broad, lobe in transverse section
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reversed V-formed, dorsal end acute; lobe long, extending to dorsal margin
(dorsal section successively dropping towards dorsal margin).

S 777 broad but fairly shallow, ventral end tapering.

L7V narrow and low but long, extending to dorsal margin; dorsal half
practically straight, ventral curved considerably backwards, continuing in
the ridge connecting Z /7 and L /.

Concerning the lobes, the character has to be mentioned that nearly
all of them are provided with minute rounded denticles on both sides. The
important fact should be noted that these denticles are situated somewhat
below the very edge. For this reason they are best discernible in somewhat
effaced specimens; in perfectly preserved specimens they are sometimes
easily overlooked. The denticles are generally best developed in L //7; they
do not occur in internal moulds.

Surface granulate; area between the velate groove and L/, L7V, and
the connecting ventral ridge densely granulate, density diminishing towards
the velum (surface of velum, cf. above); lobes and sulci more minutely
granulate, granulation often indistinct.

In internal moulds, Z /7 and L/ are indicated as very low and indis-
tinct ridges, mostly scarcely discernible. Dorsal end of L /7 slightly swollen
(= presulcate node of monosulcate genera). The height of L /// somewhat
variable. The depression of S// distinct (= central muscle spot); in S/
one mandibular muscle attachment in the ventral part and one antennal
in the dorsal part are visible. Surface of internal moulds smooth.

Occurrence. Lower Ordovician.

INGERMANLAND: ZEapansus Zone (cf. above: stratum of lectotype); the
species not observed in Estonia, acc. to OPIK 1933, p. I10.

NORWAY: Expansus Slate (OPIK 1940, p. 139).

NORTH GERMAN GESCHIEBE: (Beyrichia erratica granulosa KRAUSE):
the specimen pictured by KRAUSE 1889, Pl II, Fig. 6, originates from a
grey glauconitic drift boulder (KRAUSE 1889, p. 19).

SWEDEN: upper part of stratum R / and lower part of stratum G (from
about 0.2 m below R //G to about 1.4 m above this boundary) at Stenberg,
Leskusidnget, Granmor, Ré&vanis, Rojerdsvigen, and Gullerdsen, in Dale-
carlia, Sweden.

Tetradella lanceolata n. sp.
Pl. IX, Figs. 10, 13, 17, and 20.
Derivation of name. /anceolata alludes to the lanceolate outline of L /7.
Holotype. The type shown in PL IX, Fig. 10 is holotype (P. L U. No.
ar. 0s. 660).
Locality of holotype. Stenberg, in Dalecarlia, Sweden.
Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.6m above R 7/G).



LOWER ORDOVICIAN OSTRACODS OF THE SILJAN DISTRICT 347

Material. 10 valves from 3 localities.

Dimensions.

ry

T T — | A ant /\post

jw)

‘E DM| Vel.| FM | Re.
T

agf)ols. 0.97 | 0.58 | 0.80 | 1.79 — | 0.60| 083 — | 2.24 | 120 11§

ar. os.
662

ar. os.
| 663

\Y%

. 0.62| 0.84| 0.17| 2.24 | 130 110 \%

\%

| ar. os.

086 | o057 | 069 | 1.63 | 017 | 059| 0.80| 0.73| 236 | 125 | 175 Vv

i

\%

\Y%

\%

091 | 0.56 | 076 | 1.70 | ©0.15

0.91 | 0.58 | 0.72

1.81 | 0.16 ! 0.64| 0.79| 0.17| 2.52 | 130 115
|

660

RO 0.83 | 0.51 | 063 | 1.60 — 061|076 — | 2.54 | 125 115

| 665

| i

ag.so;. 0.81 | 048 | 0.67 | 1.49 | 0.09 i 0.59 | 0.83| o.11| 2.22 125 11§

Hi
32'7035' 071 | 042 | 059 | 123 — | 059|083 — | 208 | 125 | 110
| | |

0.58 o.80 1.81 0.16 ‘ 0.64 0.84 0.17 2.52

Mean | 0.86 | 0.52 | 0.69 | 1.61 | 0.13 | 0.61| 0.81| 0.15| 2.31 | 125§ 11§
0.42 0.59 1.49 0.09 ‘ 0.59 0.79 o.11 2.22

Diagnosis. Zetradella of fairly small size; 4-lobate, all lobes sharply
ridged, L/ and L7V very narrow, connected by a narrow and sharp ridge,
in old specimens also joined by a narrow and sharp crest running along
dorsal margin, outline of Z /7 lanceolate; velum moderately broad; surface
(except mainly velum, S 77/, and S///) tenuously but very distinctly reticu-
late (velum minutely striate conforming to the margin, .S// smooth, S///
very indistinctly reticulate).

Affinities. The species is somewhat reminiscent of 7efradella teres n. sp.
which appears in about the same horizon and which is reticulate like the
present species. They are different, the lobes of the present species being
sharply ridged but those of 7. zeres being rounded; in adult specimens
of 7. teres the lobes are more acute than in younger stages but not sharp-
edged as in 7. /anceolata; furthermore, L/ and L/ of 7. teres are not
connected by a ventral ridge like in 7. lanceolata.

Description. Carapace of fairly small size; whether or not it is equi-
valved was not determinable, since only separate valves were observed.

Dorsal margin straight and long; anterior and posterior margins regularly
and about equally rounded (the anterior may be slightly more convex);
ventral margin moderately convex.

Anterodorsal angle nearly equal to the posterodorsal, or inconsiderably
more obtuse.

Velum moderately broad, in all its breadth extremely finely striate,
conforming to the margin.
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Valves 4-lobate:

L 7 narrow, sharp-edged and long, extending to dorsal margin; dorsal
half practically straight, ventral curved forward, continuing directly in the
ridge connecting L7 with L /1.

S 7 fairly narrow and shallow; practically straight.

L /7 lanceolate in outline, broadest in the dorsocentral-central section,
where it is also highest; the tapering and lowering dorsal end extending
to dorsal area (not exactly extending to dorsal margin); the tapering ven-
tral end rather long; the lobe straight, except the very ventral end which
is curved backwards in joining the ridge connecting L/ and L /V; the
ridge of the lobe is sharp, especially that of the narrow ventral part.

S7/ broad and deep, breadth increasing in dorsal direction, depth
greatest in the dorsocentral-central section (central muscle spot); slightly
curved backwards.

L 717 broad, high, sharp-ridged, and long, extending practically to dor-
sal margin, dorsal end lowering and acute; curved backwards, ventral half
more curved than dorsal.

S 777 fairly broad and deep, curved backwards.

L 7V fairly broad, rather high, sharp-ridged, and long (extending to
dorsal margin), dorsal end acute; widely curved backwards.

Area between the inner margin of velum and the ridge formed by Z /|
L7V, and the connecting ventral ridge fairly broad and rather steeply
sloping.

Surface, except velum (cf. above), .S 77, and .S //7, tenuously but distinctly
reticulate; .S /7 smooth, and .S /// indistinctly reticulate (practically smooth).

Occurrence. Lower Ordovician: lower part of stratum G (about 0.4—
0.6 m above R //G) at Stenberg, Leskusinget, and Gullerdsen, in Dalecarlia,
Sweden.

Tetradella teres n. sp.
Pl IX, Figs. 12, 14—16, 18, and 19.

Derivation of name. Zeres alludes to the rounded appearance of the
carapace.

Holotype. The type shown in Pl IX, Fig. 15 is holotype (P.1.U. No.
ar. os. 686).

Locality of holotype. Stenberg, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G
(about 0.6 m above R //G).

Material. 124 valves and internal moulds from 3 localities.

Diagnosis. 7etradella of fairly small size; 4-lobate, lobes flattened or
gently rounded in transverse section, L7/ distinctively bulbous; velum
rather narrow; surface distinctly reticulate, except velum which is minutely
striate conforming to the margin.
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Dimensions.
B T~ ] | H | G [DM|FM| Vel | | Re-
No. | L | H Vel | — | — || =—=| —
! o | G [DM FM| Ve T L L oMl T /\ant/\postmalrk
ar. os.
689 1.08/ 0.58/ 0.44|0.88/ 2.02| — | 0.54| 0.41| 0.81| 2.29 — | 130 | 120 M
ar. os.
| 291 1.05(0.60| — [0.88/1.86| 0.12| 0.57| — | 0.84| 2.11| o.11| 125 | 110 | M(v)
ar. os. I
651 | 105 0.58/0.42/0.83| 1.96 | — ‘ 0.55| 0.40| 0.79| 2.36| — | 135 | 120 M
ar. 0s. |
680 |©0:99/0.58] — [0.79/1.86| o.11 0.59| — | 0.80| 2.35| o.11| 130 | 11} M
ar. os.
688 |0:93|0.52|0.42[0.78/ 1.63| — 0.56| 0.44| 0.84| 2.09| — | 130 | 110 | M(v)
ar. os.
686 |0-97|0.53|0.42[0.70|7.63| —  0.58| 0.46| 0.77| 232| — | 135 | 115 \%
ar. os.
684 0.84/0.53) — |0.65/1.63| o.10 0.63| — | 0.77| 2.50| o.12| 125 | 115 M
ar. os.
674 0.83| 0.49/0.35/0.70| I.51| —  0.59| 0.42| 0.84| 2.16| — | 130 | 110 M
ag'(;f' 0.81/0.51| — |0.65/1.60| 0.08| 0.63| — | 0.80| 2.46| o.10| 125 | 115 \%
ar. os.
690 0.81/0.47| — |0.65/1.49| o.11| 0.58| — | 0.80| 2.29| 0.14| 125 | 120 M
aggo;. 0.80/0.48| — |0.70|1.42| o.10 0.60| — | 0.87| 2.03| 0.13| 125 | 110 | M(V)
ar. os. |
676 079,049 — 0.65/1.49| o.12]/ 0.62| — | 0.82| 2.29| o.15| 135 | 115 | M(v)
ag;)zs' 0.78/0.52| — |0.67|1.53| 0.09 0.65| — | 0.87| 2.28| o.12]| 120 | 110 M
ag.;())s. 0.76/0.48/0.45/0.63| 1.56 | — | 0.63| 0.46| 0.83 | 2.47| — | 125 | 11} M (v)
|
32'6%5' 0.74/0.48) — |0.63/1.39 | o.11 | 0.60| — | 0.85| 2.21| o0.15| 120 | 110 v
ag.gozs. 0.73/0.44| — |0.63| 1.36 | 0.08 | 0.59| — | 0.86| 2.16| o.11| 120 | 11O M
a2.8075. 0.67/0.42| — |0.58/ 1.23| 0.10 | 0.63| — | 0.87| 2.12| o.15| 120 | II0O \%
ag‘S(;S' 0.67/0.44/ — |0.56| 1.35| 0.08 || 0.66 | — | 0.83| 2.41| o0.12 125 | 11§ \%
|
agé(:)s' 0.65/0.38] — |0.58/ 1.16| — || 0.59| — | 0.89| 2.00] — | 125 | 110 \%
ag'()%s‘ 0.63/0.41 — |0.54|1.21| 0.07 | 0.65| — | 0.86| 2.24| o.11| 125 | 115 | V
ag.7ols. 0.60/0.40| — |0.52| 1.16 | 0.08| 0.67| — | 0.87| 2.23 o.13. 120 | 110 | M(v)
ag.gc;s. 0.59|0.36| — |o0.52|1.14| — | 0.61| — | 088 2.19| — |125| 110 | V
ag‘gols' 0.58/0.35| — |0.51/1.05| — | 0.60| — | 0.88| 2.06| — | 120| 110 | M
ag'g(;s' 0.56/0.38) — |0.47|1.14| 0.07 0.68| — | 0.84| 2.43| o12| 125 | 105 | V
'ar. 0s.
677 0.54/0.34| — |0.47|0.95 | 0.03/ 0.63| — | 0.87| 2.02| 0.06| 115 | 10§
Iag;;gs. 0.54/0.35| — |0.48| 1.05 | 0.03 0.65| — | 0.89| 2.19| 0.06| 110 | 11O \%
|ag'7(:;' 0.54/0.33] — |0.49| 1.02 | 0,05/ 0.61| — | 0.91| 2.08| 0.09| 125 | 105 | V
!agéc;s. 0.51/0.35| — |0.44| 1.02| — 0.69| — | 0.86| 2.32| 0.04| 115 | 10§ M
|ag.7oss. 0.51/0.35 — |0.44|0.95| 0.03 ‘ 0.69| — | 086 2.16| — | 110 | 11O M
ag.g(;s. 0.44/0.28] — |0.38/0.81| — || 0.63| — | 0.86| 2.19| — | 125 | 11O M
0.60 o0.45| 0.88| 2.02 u.rz. 0.69 0.46 0.91 2.54 0.15 l
‘Mean 0.73/0.45/0.39| 0.61| 1.37 | 0.08 | 0.62| 0.43| 0.84| 2.24| o.11 | 120 | 110 |
0.28| 0.28| 0.38| 0.81 0.03 0.54 0.40 0.76 2.00 0.04 |
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Affinities. This species is not a typical Zetradella, since a distinct
longitudinal ventral ridge connecting Z 7/ and L/ 7 is not usually developed;
an incomplete and indistinct ridge may be discernible in adult specimens,
but in young stages there is no ridge. Distinctive for the species is the
fact that L // and L /77 are ventrally connected by a fairly distinct U-shaped
ridge. In this respect and as regards the appearance of the lobes for the
rest (especially in larval stages) the species is otherwise somewhat remi-
niscent of Digygopleura ULRICH and BASSLER.

On account of the reticulation, the species is reminiscent of 7etradella
lanceolata n. sp.; differentiating features mentioned on p. 347.

Internal moulds of adult specimens are rather similar to those of 7e#ra-
della grewingki. The moulds are different mainly as regards the lobes. The
most distinctive feature is the fact that Z // of the present species is more
bulbous than that of 7. grewingk:. Furthermore, L /// is lower and less
sharp-edged, and L7 and L/I” are provided with low and narrow but
fairly distinct ridges, which is not the case in 7. grewingtki.

Description. Carapace fairly small, whether or not it is equivalved is
not known, since only separate valves were observed.

Dorsal margin straight and long; anterior margin somewhat more con-
vex than the posterior; ventral margin moderately convex.

Anterodorsal angle somewhat more obtuse than the posterodorsal.

Sulcate region moderately arched (young stages appear more regularly
arched since the lobes are lower, and sulci are proportionally shallower
and narrower than in adult specimens and in late stages); area between
velum and free margin rather narrow and straight or slightly concave;
posterior section straight and very gently sloping; a low ridge runs near
the free margin.

Velum moderately broad or rather narrow, plane, and directed outwards;
minutely striate conforming to the margin.

Valves 4-lobate:

L 7/ low and broad; its posterior margin somewhat edged (in adult speci-
mens slightly ridged), lobe curved gently forwards; surface slightly arched
and regularly sloping forwards from the posterior margin of the lobe.

S 7 narrow, shallow, and fairly short, extending from central-centroven-
tral to dorsal area; curved forwards; in young larval stages the sulcus may
be indistinct.

L /7 elongate and bulbous, practically straight, dorsal end rounded and
extending to dorsal area, ventral end tapering and continuing in a narrow
and low ridge seen to run round the ventral end of S//; in certain adult
specimens a low and indistinct dorsoventral ridge along its highest part
may be developed.

S /7 broad, deep (deepest in the central area = central muscle spot) and
fairly short, extending from centroventral to dorsal area, ventral end dis-
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tinctly limited by the low ridge connecting L // and L //7; curved, or
(in adult specimens) in the central area slightly geniculate backwards.

L 17T broad (for the most part equally broad in all its extension) and
flattened (in late larval stages nearly flat, anterior and posterior margins
sharply angled; in adult specimens more arched, anterior and posterior
margins rounded, sometimes in adult specimens a low ridge runs along
the posterior margin); the lobe is fairly long, extending from centroventral
to dorsal area (dorsal end rounded); the lobe curved backwards; joined
with L 77 by a low U-shaped ridge running just ventral to S//.

S 777 in adult specimens fairly broad and deep (in larval stages nar-
rower and shallower; in very young stages scarcely discernible or not de-
veloped), rather long, extending from centroventral to dorsal area (in larval
stages shorter), curved backwards, ventral end tapering.

L7V broad and flattened (slightly more arched in adult specimens than
in larvae), gently sloping from its anterior margin (which is rather distinctly
angled) to the velum.

Area between the lobes and the inner margin of velum rather broad
and fairly gently sloping.

Surface, except mainly the bulbous part of Z /7, sulci and velum, dis-
tinctly reticulate (bulbous part of Z// and the sulci smooth; velum cf.
above).

All stages of internal moulds characterized by the fact that L /7 is bulb-
ous; in internal moulds of adult specimens, Z 7/ and L /1 are marked by low
ridges, one running along the posterior margin of L/ and another along
anterior margin of Z/V; in moulds of young stages, S/ and S/// are
indistinct or not developed at all; surface of internal moulds smooth.

Notes on the larval development. The present species is represented
by a sequence illustrating fairly well the changes in appearance of the cara-
pace during a great part of the larval development.

L /7 is distinctly bulbous in all stages which is a characteristic feature
of 7. teres. S7 and S7// are not discernible at all in very young stages
(such stages might erroneously be taken for young Clenentoma or Fupri-
mitia); in somewhat later stages, S/ and S /// are developed in the dorsal
part, and in late larval stages and adults they are fairly long, extending
ventrally to the central and centroventral areas.

Distinguishing for the larval development of the species is further that
in young and moderately young stages the valves appear more regularly
arched (cf. p. 350); on the other hand, during the latest stages the separate
lobes have been more rounded in transverse section.

The dorsal margin is proportionally longer than in late larval stages
and adult specimens, and the anterodorsal angle seems to grow slightly
more obtuse during the larval development. Velum seems to be propor-
tionally narrower in very young stages than in later ones.
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Occurrence. Lower Ordovician: lower part of stratum G (about 0.6—
0.8 m above R //(G) at Stenberg, Leskusinget, and Granmor, in Dalecarlia,
Sweden.

Survey of the dimensions of Tetradella.

The following mean dimensional data may be rather representative,
since fairly many specimens were measured.

It appears that 7. greawingki is larger than the two other species, further-
more, that its dorsal margin is proportionally longer, and the velum pro-
portionally broader.

Proportional height and proportional length of free margin are, on the
average, remarkably coincident in the three species.

- ——  — S
Num- H | G DM F M| Vel
‘ ber | L1 H | G |DMIFM Vel.‘ T 3 L |DM L ;/\ant/\post
l
Yigrezuz'ng,{v‘! 20 |1.03]/0.62| -— |0.90/1.94| 0.24  0.61| — | 0.88| 2.20| 0.23| 120 | IIO
7. lanceolata| 7 |0.86/0.52| — |o0.69|1.61 0.13\“ 0.61| — | 081 2.31| oI5| 125 | II§
7. teres 30 |0.72/0.45/0.39/0.61|1.37 0.08“ 0.62| 0.43| 0.84| 2.24 o.n‘ 120 | IIO

Mean | 0.61 | 0.43‘ 0.84 2.25‘ 0,16: 120 | 110

Group C (Steusloffia group).

To this group I refer, for the present, only the genus Stexs/offza, which
shows affinities to the Zetradella group. Very likely, the genera Piretella OPIK,
Hesperidella OPIK, and possibly Pseudostrepula OPIK are also referable to the
present group. The group may thus correspond to the family Piretellidae Orik.

Genus Steusloffia ULricH and BASSLER 1908.

Genotype. Beyrichia costata LINNARSSON 1869 (cf. THORSLUND 1940,
p. 176).

Occurrence. Ordovician, Gotlandian.

Diagnosis. Monosulcate ostracods; length about (0.5)—1.0—2.6 mm;
sulcus (S77) generally broad and deep; often a fairly shallow and narrow
furrow occurs just in front of the presulcate node (this furrow certainly
corresponding to S7); presulcate node generally large and prominent; one
node also may occur in the anterodorsal corner and another just posterior
to the ventral end of the sulcus; narrow crests run over the surface; one (C7)
in front of the furrow which may correspond to S/, sometimes a second (C/7)
dorsoventrally traversing the presulcate node, a third (C //7) generally just
posterior to S /7, and a fourth (C/V) somewhat behind C/7//; the crests
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are joined in the area just ventral to the sulcus (in young stages the crests
are indistinct or not developed; in adult specimens there is usually also a
ridge running along the dorsal margin, connecting dorsal ends of the crest);
velum seems generally to occur, being, as a rule, fairly broad; surface granulate,
or (as seems to have been observed in one case) smooth.

Discussion and remarks. The taxonomic position of Stexsloffia has been
discussed (cf. SCHMIDT 1941, p. 51) and it was pointed out by SCHMIDT
that it is difficult to make a decision in this question. He proposed to class
the genus in a group of Drepanellidae, which he considered related to
Hollinidae. I propose to class Steusloffia in Hollinidae, more closely in
Tetradellinae.

There are many affinities between the Steus/offia group and the other
groups of Tetradellinae. It is true that Szews/offia is monosulcate (S 77), but
S/ is most often clearly traceable. Correspondence to .S//7 does not seem
to occur, but this may be parallel to the phenomenon which appears in the
Ceratopsis group of Tetradellinae, viz. that in several species, .S /// is poorly
developed or not developed at all. The arrangement of the crests points to
an original quadrilobation. This is demonstrated by OpIK’s clear reproduction
of, among others, Steusloffia rigida OPIK (1937, PL IV, Fig. 1): one crest (C /)
runs just in front of the furrow which may correspond to S/ (this crest
certainly indicates Z /), another (C//) traverses in dorsoventral direction the
presulcate node (=LZ /7), the third crest, C /// (running just posterior to .S 7/),
may indicate Z ///, and the hindmost (C/V) may correspond to L /V.

The velate structure of Szeusloffia has not been studied very much:
several side view pictures were published earlier but only two ventral side
pictures seem to have been reproduced, viz. of Steusloffia lineata var. separata
STEUSLOFF (STEUSLOFF 1894, Pl. LVIII, Fig. 23) and of Steusloffia rigida
Orik (Orik 1937, Pl. XII, Fig. 9).

From the side views of many species it appears that the valves are
surrounded by a broad velum (cf. pictures in OPIK 1937). I made the
corresponding observation in adult specimens of the present material; in young
stages the velum is narrower and may appropriately be termed a velate ridge.

SCHMIDT states in the diagnosis of Drepanellidae that a real velum is not
developed in this family, to which he referred Szeus/offia. In the diagnosis
of the subfamily Bassleratiinae, where he ranged Stzeus/offia, SCHMIDT says
that on the Umbiegungskante, there runs a thin crest. However, this crest is
not situated on the Umbiegungskante: in my opinion, the Umbiegungskante
corresponds to the flexure which is discernible dorsal to and parallel to the
longitudinal ventral crest. This flexure is more distinct in young stages than
in later ones (cf. PL. X, Figs. 1 b and 6). In fact, the crest is situated in a
position corresponding to the velum of 7efradella, and there may be no
reason to consider it anything but a real velum.

From the above discussion on the arrangement of the crests, and the

23 —48705 Bull. of Geol. Vol. XXXIII
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appearance of the velate structure and the ventral area it appears that
Steusloffia may be referred to Tetradellinae.

Concerning the crests, it has been observed that they are differently
developed within the same species. This may be due to different states of
preservation, as mentioned by TIHORSLUND (1940, p. 178), but also to the
fact that the crests were increasing in size and distinctness during the
ontogenesis (cf. THORSLUND 1940, p. 177). This also appears from the present
material; in very young stages there are even no crests at all (Pl. X, Figs.
1 and 6). In old specimens the crests have grown high and their dorsal ends
have generally been joined by a crest running along the dorsal margin.
Crests of the latter kind do not occur in Steus/gffia alone, however. They
may also be observed in Zetradella, for instance in 7. lanceolata n.sp. (Pl IX,
Fig. 13), and in two 7'etradella specimens figured by KRAUSE (1889, P1. I, Figs.
7 and 8); such extra deposits of calcium carbonate likewise occur in old
specimens of molluscs and brachiopods. OPIK’s statement that the crests
have no corresponding markings in internal moulds is in most cases correct,
but low ridges may sometimes be discerned (Pl. X, Fig. 5).

Steusloffia was referred by OPIK to the family Piretellidae OPiK which,
except for Steusloffia and Strepula JONES and HOLL, includes 4 genera
erected by him (1937, p. 47). Among them is Rigidella, which may not have
the wide range proposed by OPIK: most of the species referred to it may
be Steusloffia, and Rigidella itself may be a monotypic subgenus of Zetradella
(cf. p. 339 f.).

After OPIK's now mentioned revision (1937), only 5 of the Steusloffia
species enumerated by BASSLER and KELLETT (1934) should belong to
Steusloffia. But, as stated, I think that the majority of the species classed
as Rigidella in fact belong to Steuslgffia. OpIK himself added 3 new
Steusloffia species.

The following survey may give an idea of the distribution of Szeus/offia
(revised data from BASSLER and KELLETT 1934, OPIK 1937 and THORSLUND

1940):

i Europe

Gotlandian 1

Ordovician 11

It is noteworthy that Szeus/offia does not seem to occur in America.
The identity of the Gotlandian species (Strepula beyrichoides JONES and
HoLL from the Wenlock, England) is uncertain (cf. p. 339). The statement by
BASSLER and KELLETT that another species, .S. szmplex (KRAUSE), should be
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Gotlandian is wrong. Thus, the occurrence of Steusloffia in Gotlandian is
very uncertain.

Only 4 of the Ordovician species originate from bed-rocks, viz. those
described by OPIK 1937 (Estonia) and the genotype (THORSLUND 1940,
p. 178: Sweden); they are all Middle Ordovician. The remaining Ordovician
species were found in North German drifts. Not unlikely, some of them are
Lower Ordovician.

In the present paper two Lower Ordovician Szexsloffia species are
presented.

Steusloffia polynodulifera n. sp.
Pl. X, Figs. 1—7.

This species is different from the other species represented in the stratal
sequence investigated, viz. as regards the vertical distribution. The other
species occur in one, as a rule, restricted horizon, but this one was found
in two different horizons (cf. discussion below).

Derivation of name. polynodulifera alludes to the fact that the surface
is crowded with minute nodules.

Holotype. The type shown in Pl. X, Fig. 2 is holotype (P. I. U. No.
ar. 0s. 699).

Locality of holotype. Gullerdsen, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.5 m above R//G).

Material. 1 carapace, and g7 valves and internal moulds from 8 localities
(9 from lower part of stratum ('; 89 from upper part of stratum G and lower
part of stratum R /7).

Diagnosis. Steusloffia of moderate or fairly large size; sulcus deep and
long; presulcate node large, in transverse section rounded and dorsoventrally
elongate; surface crests joined dorsally, dorsal ends of €'/ and C /7 in adult
specimens declining backwards (that of C/// continuing in the velum);
(crests in young stages poorly or not developed, in adult specimens high
but thin and fragile); velum fragile and broad, directed outwards; area be-
tween velum and free margin rather broad; surface crowded with small nodules.

Affinities. The species may be closely related to Stersloffia linecata
(KRAUSE) var. granulosa STEUSLOFF (STEUSLOFF 1894, Pl. LVIII, Fig. 22),
but they may not be conspecific. Since the description of STEUSLOFF’s species
is very incomplete, and the drawing appears to be fairly schematic, one feels
somewhat uncertain as regards its real appearance.

Judging from STEUSLOFF’s drawing, his species is much more sparsely
granulate, but in the text the surface is said to be densely granulate.
According to the text, the species may thus be fairly similar to the present
one as regards the surface. However, they seem to be distinctly different
concerning the appearance of velum which in STEUSLOFF’s species is said to
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Dimensions.
— : — — —
H G |[DM|FM Re-

No. | L | H G |DM|FM | ¢+ | T L | Dwm | Nt APOSt nark
a;.l%s. 1.34 | 084 | 0.82 | 1.12 | 2.56 | 0.63| 0.61| 0.84| 2.37 | 125 Irs v
ar. os.

) 1.23 | 077 | 081 | 0.95 | 2.39 | 0.63| 0.66| 0.77 | 2.51 130 115 A%
oo | 120|077 | 077 | 100 | 235 064|064 083| 235 | 125 | 110 | V

| 1

ag.g(;s. 177 | 0.73 | 081 | 094 | 272 | 0.66| 0.73| 0.85| 2.25 | 125 715 A%
a;.ocgs. 103 | 067 — | 088 | 204 | 065 — | 085| 2.32 | 125 | 110 | M(V)
a;.l%s. 1.02 | 064 | 060 | 088 | 2.04 | 0.63| 0.59| 0.86| 2.31 | 125 1o | M
a;.O(;S. 1.0l | 067 | 0.63 | 084 | 2.04 | 0.66]| 0.62| 0.83| 2.43 | 125 115 A%
a;ogs. 0.99 | 065 | 067 | 081 | 1.98 | 0.67| 0.66| 0.82| 2.44 | 125 115 A%
a;o(;S‘ 0.97 | 0.65 | 0.63 | 0.78 | 1.86 | 067 | 0.65| 080 2.38 | 125 | 115 | V
Sto| 085 | 050 | 052 | 073 | 158 0.59| 061| 086| 216 | 125 | 115 | M
ar. os.

706 0.84 | 051 | 0.42 | 0.72 | 1.§8 | 0.61| 0.55| 0.86| 2.20 | 120 110 M
a;.o(;s. 080 | 0.53 | 0.56 | 0.64 | 1.63 | 0.66| 0.70| 0.80| 2.55 | 120 | II§ \%
a;.lc;s. 0.79 | 0.47 | 0.47 | 0.65 | 1.51 | 0.60| 0.60| 0.82| 2.32 | 130 | 115 | M
a;.o(;s. 073 | 0.44 | 0.46 | 0.63 | 1.39 | 0.60| 0.63| 0.86| 2.20 | 120 | II§ \%
ar. os.

717 0.70 | 0.42 | 0.44 | 0.63 | 1.23 | 0.60| 0.63| 0.90| 1.95 | II§ 105 A%
S| 069 | 044 | 044 | 061 | 137 0.64| 0.64| 088| 224 | 115 | 110 | C
a;'IC;S' 062 | 041 | 042 | 0.54 | 1.19 | 0.66| 0.67| 0.87| 220 | 115 | 110 | M

ar. os. | 6

708 0.52 | 0.34 | 033 | 047 | 1.02 | 0.65| 0.63| 0.90| 2.17 | 115 LO5 M
a;.I(;s. 0.44 | 0.30 | 0.24 | 040 | 081 io,(,s 0.55| 0.91| 2.02 | 110 110 M

0.84 0.82 1.12 2.56 ‘ 0.68 0.73 0.91 2.55
Mean| 0.89 | 0.57 | 0.56 | 0.75 1.72 | 0.64 | 0.62 | 0.85 I 2.28 120 110
0.30 0.24 0.40 0.81 ‘ 0.59 0.55 0.77 | 1.95

be provided with radial ridges continuing outside the edge of the velum as
fine spines; such structures were not observed in any of the present specimens.
Moreover, the presulcate node of STEUSLOFF's species seems to be smaller,
and judging by the drawing, the appearance of the dorsal ends of the crests

are different from those of my specimens (whether the drawing correctly
reproduces their appearance may be questionable, however). At any rate, the
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characteristic appearance of the velum is a feature differentiating Szexsloffia
lineata var. granulosa from the present species.

Description. Carapace of moderate or fairly large size, practically
equivalved.

Dorsal margin straight and long; anterior and posterior margins about
equally rounded, or the anterior slightly more curved; ventral margin mod-
erately or fairly little convex.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Sulcate region considerably gibbous, the postsulcate region (especially its
anteroventral part) more than the presulcate: area between velum and free
margin rather broad, outer part practically straight, inner part slightly concave;
a narrow and rather low but distinct ridge (directed outwards) runs just
along the free margin (the ridge best developed in the right valve).

Velum in adult specimens and late larval stages fairly broad, but thin
and fragile, therefore, often broken; anterior end sometimes not exactly
extending to the anterodorsal corner, median part of posterior section often
low, posterodorsal end continuing in the backwardly directed dorsal extension
of C'//7; velum directed outwards. In young stages velum is poorly developed,
occurring only as a low ridge.

Sulcus (S77) deep (a small but fairly distinct depression just behind the
middle of the presulcate node = central muscle spot) and broad (broader in
the dorsal half, in some large specimens the ventral half is as broad as the
dorsal); it extends ventrally to centroventral area, and is curved backwards.

Just in front of the presulcate node is a narrow and shallow furrow
(slightly curved forwards) which certainly corresponds to .S/7. Traces of
S 7/7 could not be observed.

Presulcate node large, extending over dorsocentral and central areas, in
transverse section rounded, outline dorsoventrally ovate; in a few specimens
one may discern traces of a very low and indistinct ridge traversing in
dorsoventral direction.

Another node occurs in the ventral part of the area between C /// and
C 717 it is small and externally often not very distinct so it may be overlooked,
but in internal moulds it is generally prominent (situated on the highest point
of the mould).

A third, small and low node situated in the anterodorsal corner was
observed in one specimen from the lower part of stratum G (the holotype).

Surface crests are thin and fragile, meeting just posterior to the ventral
end of sulcus; they are developed in the following way:

C/ forms a wide curve directed forwards, running just in front of the
furrow corresponding to .S/; its dorsal end declines backwards following
the dorsal margin (in some cases it extends to the dorsal end of C/Z/7).

C /17 sometimes traceable as an indistinct ridge traversing the presulcate
node in dorsoventral direction.
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C //7 runs just along the edge of the posterior margin of .S// forming
a slight backward curve; dorsal end declined backwards (sometimes continuing
in the velum).

C/V forms a wide backward curve enclosing the postsulcate node;
generally it extends to dorsocentral area (not observed to reach the backward
declined dorsal end of C/77).

In young stages the crests are poorly developed, or not developed at all.

In internal moulds there are, as a rule, no ridges corresponding to the
surface crests; in a few cases such ridges were observed, however.

Surface for the greater part crowded with small but very distinct nodules
situated like knots in a reticulum (sulcus smooth, except in dorsal and ventral
ends, which, like the presulcate node, are minutely and indistinctly granulate);
area between velum and free margin in the ventral section minutely striate
conforming to the margin, or smooth (anterior sections sparsely and finely
granulate).

Notes on the larval development. Very young stages are dissimilar
from later stages and adult specimens in lacking surface crests; their identity
is certain, however, since a fairly long sequence of ontogenetic stages was
observed.

From this sequence it appears that the crests (as well as the velum) grew
higher during the ontogenetic development, and that the backwardly directed
dorsal extensions of €'/ and C //7 appeared in late larval stages and in adult
specimens. Furthermore, the dorsal margin seems to be proportionally longer,
and the anterodorsal angle somewhat less obtuse in very young stages than
in later ones.

The surface nodulation is very similar in all stages examined, and the
small postsulcate node was observed even in the youngest stages.

Occurrence. Lower Ordovician: lower part of stratum G (from just above
RI7IG to about 1.1 m above this boundary); upper part of stratum G and
ower part of stratum A // (from about 1.5 m below G/R /7 to about 1.0 m
above this boundary; one single specimen about 1.5 m below G/R//) at
Gullerasen, Stenberg, Leskusinget, Ridvanis, Silverberg II, Born-Dadran,
Rojerdsvigen, and Silverberg (sample 1), in Dalecarlia, Sweden.

Discussion. The vertical distribution of this species is different from
those of the other ostracodal species observed during this investigation, which
occur in a generally restricted horizon. The majority of the present species
occur in the lowermost part of stratum A& /7, one single and obviously occasional
specimen was found about 1.5 m below G/AR//, but in the lower part of
stratum G a real population (though few in number) has been embedded.

The specimens from the lower part of stratum G have the characteristic
surface nodulation of S. polynodulifera and the same arrangement of the
crests, so the specific identity may be fairly certain, as far as I can see.
Only one slight difference was observed: in one specimen from the lower
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horizon (the holotype) there is a small node in the anterodorsal corner, but
such a node was not observed in the specimens from the higher horizon.
Whether this node is characteristic of all specimens of the low horizon
was not determinable, since this part of the carapace was damaged in the
other specimens. The permanence of the presulcate node has been questioned
by THORSLUND (1940, p. 178); in the present case, this character may not
be of specific value.

The vertical distribution of this species may be explained in the follow-
ing way:

The species probably required such ecological conditions as those
prevailing on an ocean coast. A fairly isolated basin may not have been
favourable.

Presumably, the species lived in the ocean outside the Siljan District
during the G and R // stages (not unlikely also during at least the final
part of R 7). In the Siljan District it could live mainly during the periods
when the communication with the ocean was open. As the communication
at the time of the development of R //G was choked, the ecological con-
ditions grew unfavourable, and the population of the Siljan District rela-
tively soon became extinct. The occasionally occurring specimen about
1.5 m below G/R 7/ may have been transferred into the Siljan District, but
may soon have succumbed in the unfavourable surroundings. But as soon
as the communication with the ocean had been permanently re-established
(GIR 1I), the species invaded the Siljan District from the ocean in great
numbers, where, as anticipated, it may have lived during at Jeast the whole
G stage.

Steusloffia sp. A (sine nomine).
Pl. X, Fig. 10.

This species is represented by only one valve, which additionally is
somewhat damaged. On that account I prefer to describe it size nomine,
in spite of the fact that the parts preserved apparently show so charac-
teristic features that the type might be described by name. The specimen
is interesting from a taxonomic point of view in having the characteristic
features of Steusloffia, except surface crests (cf. below: affinities).

Type. The only specimen known is shown in Pl X, Fig. 1o (P. L U.
No. ar. os. 719).

Locality of type. Born-Dadran, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum A /7 (about
0.5 m above G/R /).

Material. One somewhat damaged valve.

Diagnosis. Steus/offia of non-typical appearance in lacking surface crests;
node of anterodorsal corner fairly distinct; velum rather broad; surface
crowded with tubercles of mutually somewhat irregular size.

Affinities. Though lacking surface crests, the type, at least provisionally,
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Dimensions.
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may be considered a Steusloffia, since it is otherwise identical with this
genus (appearance of sulcus, presence of a certainly large presulcate node
and of a node in the anterodorsal corner, presence of a velum, and
granulations on the surface). Further investigations will perhaps show that
the type should properly be removed from Szeus/offia and classed in a
new genus or subgenus. The distinguishing feature is in such a case the
presence or non-presence of surface crests. (There are really non-crested
specimens among Steusloffia, but these specimens are young larval stages;
the present specimen is adult, or a late larval stage.)

Description. Carapace of somewhat small size; whether or not it is
equivalved could not be ascertained, sinceonly one separate valve was observed.

Dorsal margin straight and apparently long (posterior part damaged);
anterior margin seems to be slightly more curved than the posterior; ven-
tral margin moderately convex.

Anterodorsal angle may be a little more obtuse than the posterodorsal
(posterodorsal corner damaged).

Sulcate region, on the whole, slightly arched, area just behind ventral
part of sulcus, and dorsal area somewhat swollen (area between velum and
free margin not observed).

Velum broad (at least ventral section), and plane.

Sulcus (S/77) extending from dorsocentral to centroventral area; it is
deep (in the central part is a distinct depression = central muscle spot),
broad (dorsal part broadest, ventral half tapering), and gently curved
backwards.

Presulcate node presumably large (damaged).

A small and low but distinct node in the anterodorsal corner.

Surface (except dorsal area, anterodorsal node, central section of sulcus,
and ventral part of velum) crowded with minute tubercles intermingled with
somewhat larger ones, especially in the postsulcate region, ends of sulcus
additionally very finely wrinkled; the non-tuberculate areas smooth.

Occurrence. Lower Ordovician: lower part of stratum X // (about 0.5 m
above GJ/R /) at Born-Dadan, Dalecarlia, Sweden.

Survey of the dimensions of Steusloffia.

The mean dimensional data grouped in the following table are scarcely
comparable, since Steusloffia sp. A is represented by only one specimen.
It appears, as if the dorsal margin of this species should be very long.
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S —— — . -
Num.’ : H | G DM |Vel|FM
ber L | H | G [DM|F M| Vel. I L I L DM A antr A\ post
i ﬁ
Steuslo ffia |l : | |
polynodu- 19 |0.89/0.57/0.56/0.75| 1.72| — ' 0.64| 062 0.85| — | 2.28| 120 110
lifera [ |
Steusl A [ |
éisléilt())jr]n&ilne) 1 |095/0.63] — 090/ 1.74| 0.1z} 066 | — 0.95| 0.13] 1.93| 115 | 105
L] — — .—‘! ‘
Mean‘ 0.65 | 0.62 0.90‘ 0.13‘ 2.10 120 | 110

Family Drepanellidae ScuMiDT 194T.

Diagnosis. SCHMIDT 1941, p. 49.

Discussion and remarks. This family has been given different ranges by
SWARTZ, who erected the family (1936), and by SCHMIDT, who revised it (1941).

SciuMIDT parted the genera which, according to him, are referable to
Drepanellidae into two groups:

A. Genera seemingly related to Hollinidae.

B. Genera generally referred to Primitiidae.

My experience of several genera referred to Drepanellidae is not suffi-
cient to allow a closer judgement concerning their taxonomic position, except
for Steusloffia which ScuMIDT, with reservation, referred to the 4 group; I
refer this genus to the subfamily Tetradellinae (family Hollinidae). For the
present, I follow SCHMIDT for the rest.

The present material includes a few incompletely preserved specimens
which are possibly referable to the A group (two valves considered to
belong to Ulrickia JONES and one to a closely related genus, not unlikely
Pseudulvichia SCHMIDT).

Genus Ulrichia JoNEs 189go.

Genotype. Ulrichia conradi JONES 1890.

Occurrence. Ordovician—Devonian.

Diagnosis. SCHMIDT 1941, p. 52.

Remark. According to SCIHMIDT's revised list of species belonging to
Ulrickia (1941, p. 54), this genus is represented in the following way (4
species considered by SCHMIDT to be generically uncertain):

I Europe N. America ‘

i

| Devonian | 7 7
Gotlandian 2 1 3
Ordovician 4 4

{ | 6 8 14

* Also reported from the Upper Ordovician.
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Three Ordovician species are Middle Ordovician (two in England and
one in Bohemia). U.7 perforata? BARRANDE from Bohemia is Lower Ordo-
vician.

Ulrichia 2 sp.
PL X, Fig. 11.

Type. The best preserved specimen is shown in Pl. X, Fig. 11 (P. L U.
No. ar. os. 720).

Locality of type. Stenberg, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum & (about
0.8 m above R //G).

Material. 2 badly preserved valves.

Affinities. The specimens may be referred to Ulrickia on account of
the appearance of the swellings. The fact that these swellings are ovate
excludes the possibility of the specimens belonging to Pseudulrichia.

Since, however, the surface is smooth (non-typical for Ulrichia), and
no Umbiegungskante (typical for Ulrichia) was observed, the reference to
Ulrickia is very uncertain.

Description. Only the area bearing two swellings preserved.

Swellings low and ovate; situated fairly close to each other and ap-
parently at some distance from the dorsal margin.

Surface appears smooth.

Occurrence. Cf. above (locality and stratum of type).

Genus Pseudulrichia ScHMIDT 1941.

Genotype. Leperditia bivertex ULRICI 1879.

Occurrence. Ordovician—Gotlandian.

Diagnosis. SCIIMIDT 1941, p. 59.

Remark. SCHMIDT referred 4 species to Pseudulrichia. One is Got-
landian (Bohemia), the others are Ordovician: two from the Middle Ordovician
of England; another from the Middle Ordovician of America also reported
from Bohemia.

Pseudulrichia ? sp.
PL X, Fig. 12.

Type. The only specimen known is shown in Pl. X, Fig. 12 (P. L U.
No. ar. 0s. 721).

Locality of type. Leskusidnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.0 m above R7/G).

Material. One valve, encrusted with limonite and slightly damaged.

Affinities. The specimen may be referable to Psexdulrichia on account
of the presence of two rounded swellings situated dorsally and parted by
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a slight depression; furthermore on account of the absence of Umbiegungs-
kante and of the fact that the surface is smooth. However, the swellings
may be situated more close to the dorsal margin than is generally the
case in Pseudulvichia.

Description. Specimen small (L. = 0.54 mm).

Dorsal margin appears straight (not clearly visible); anterior and poste-
rior margins rather regularly rounded; ventral margin slightly convex.

Valves gently arched.

Two low and rounded swellings slightly protruding over dorsal margin
(this protrusion may have been accentuated on account of the limonite
encrusting); swellings parted by a slight dorsoventral depression. A third
small swelling occurs just ventral to one of the two swellings mentioned.

Surface smooth.

Occurrence. Cf. above (locality and stratum of type).

Family Kloedenellidae (ULrRICH and BASSLER 1908).

Occurrence. Ordovician ?, Gotlandian—Carboniferous.
Diagnosis. ULRICH and BASSLER 1923, p. 312 (cf. SCHMIDT 1941, p. 71).

Genus Kloedenella ULricH and BASSIER 1908.

Genotype. Kloedenia pennsylvanica JONES 1889.

Occurrence. Ordovician ?, Gotlandian—Carboniferous.

Diagnosis. ULRICII and BASSLER 1923, p. 313.

Discussion and remarks. In the present material there was found one
specimen which may provisionally be considered a Kloedenella. At least,
as far as I can see, it shows the greatest similarities to this genus. Further
finds will not unlikely show that a new genus must be erected for this
type and its allies.

The type is principally identical with AK/oedenella as regards the sulci:
one situated in the anterodorsal corner, and the other behind this one.
(According to my discussion of the orientation of the carapace [p. 118 f.],
the sulcate end is the anterior and not the posterior, as said by ULRICII
and BASSLER.) Also as regards gibbosity of the valves and their outline,
the present specimen is similar to Kloedenella.

Concerning the details of the lobes, the posterior (‘“the median lobe”)
is more shallow and indistinct than is generally the case in Kloedenella.
Furthermore, it is situated more posteriorly (only just before the midlength).

The present type, occurring considerably earlier than any Kloedenella
species known, will perhaps appear to belong to a group of species important
for the elucidation of the phylogeny of Kloedenella.

According to BASSLER and KELLETT (1934), Kloedenella is represented
as follows (the taxonomy of the species appears certain):
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|
Europe N. America |

Devonian 4 4

Carboniferous 1

Gotlandian 12 12
I 16 ‘ 17

Additionally, one Asiatic species not more closely dated than as Lower
Paleozoic has been reported (K. birmanica REED).

Kloedenella ? dorsodepressula n. sp.
PL X, Fig. 8.

The present type is represented by only one valve (slightly damaged),
and it is generically somewhat uncertain, but I describe it by name, since
it has a very characteristic appearance.

Derivation of name. dorsodepressula alludes to the depressed dorsal
area.

Holotype. The type shown in Pl X, Fig. 8 is holotype (P.1. U. No.
ar. os. 723).

Locality of holotype. Rivanis, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: middle part of stratum G
(about 1.7 m above R7/G).

Material. One valve (slightly damaged).

Dimensions.
— . - —_— e - -
H|G |[DM|FM | || Re |
No. ‘ 15 H G DM | FM ’ v ' T | T \ DM ‘ A ant | A Imbl!marki
ar. os. [
723 | 097 | 0.52 | 0.30 ‘ 0.86 | 1.63 ‘ 0.54| 0.31]| 0.89| 1.89 | 130 | I20 \%

Diagnosis. Ostracod of fairly small size, provisionally referred to K/oe-
denella; dorsal area depressed; two sulci proceed from this area: one an-
terior (short but rather deep) and another median (very short and shallow),
on each side surrounded by a slight, rounded swelling; the narrow area in
front of anterior sulcus considerably swollen; surface, except dorsal area,
minutely verrucose.

Affinities. The taxonomy of this species has been discussed on p. 363.
It was indicated that it is partly a non-typical Kloedenella; perhaps it will
appear to belong to a new genus closely related to Kloedenella.

On account of the depressed dorsal area and the appearance and position
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of the posterior sulcus the species is easily distinguishable from all known
species of Kloedenella.

Description. Carapace of fairly small size; whether or not it is equi-
valved could not be determined, since only one separate valve was observed.

Dorsal margin straight and long; anterior margin slightly more curved
than the posterior; ventral margin nearly straight.

Anterodorsal angle slightly more obtuse than the posterodorsal.

Dorsal area distinctly depressed, except the very anterior and posterior
ends; anterior part of the depressed area broader than the posterior; the
rest of the valve gently arched.

Two sulci, one anterior and one median, proceed from the depressed
dorsal area.

Anterior sulcus proceeds from the most anterior end of the depressed
dorsal area, and practically conforms to the dorsal part of anterior margin
of the valve; it is rather short but fairly deep and distinct; area in front
of this sulcus slightly swollen, broadest dorsally, dorsal end rounded.

Median sulcus is directed dorsoventrally and situated inconsiderably
in front of the midlength; it is indistinct (very short and shallow, but fairly
broad); surrounded on each side by a very low node.

Surface, except the depressed dorsal area, minutely verrucose; the de-
pressed area smooth.

Occurrence. Lower Ordovician: middle part of stratum G (about 1.7 m
above R//G) at Rivanis, in Dalecarlia, Sweden.

Family Cypridae Sars 1923.
Diagnosis. SARS 1923, p. 45.

Subfamily Bairdiinae SArs 1923.

Diagnosis. SARS 1923, p. 62.

Genus Bythocypris Brapy 1880.

Genotype. Bythocypris reniformis BRADY 1880 (recent).

Occurrence. Ordovician—Recent.

Diagnosis. BRADY 1880, p. 45.

Discussion and remarks. Obviously, it is impossible to decide definitely
whether those fossil specimens which have been referred to By#iocypris
are in reality congeneric with the recent genus Bytlocypris. The latter is
to a very great extent distinguished by the appearance of the extremities
and other parts of the body, whereas the fossil specimens are only represented
by carapaces and valves.

The fossil carapaces are very similar to the recent ones, and such as has
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been hitherto used, I describe the species of the type concerned as belong-
ing to Bythocypris, well knowing that the congenerity is not proved.

The generic characters of Byzhocypris are rather easily recognizable, at
least as regards entire carapaces. The specific characters, on the contrary,
may appear vague and uncertain, since the carapace, as a rule, is unsculp-
tured. The Paleozoic genus Cyzherellina JONES and HOLL, which was pro-
posed by BASSLER and KELLETT to be rejected and ranged in Bythocypris,
is an exception in this respect, viz. in its surface being minutely striate.
Sometimes, however, other distinguishing characters occur, such as for in-
stance in B. monocarinata n. sp.; in this species only one of the valves is
provided with a ventral carina.

As a matter of fact, there are other characters of great taxonomic im-
portance, though they are not very prominent. Such characters are the
length of the hinge line, the shape of the dorsal area, and the appearance
of the ventral overlap.

The dorsal area may be swollen either in one or both valves. The
umbones thus formed are generally protruding over hinge line. The two
umbones of one species are often differently protruded and of dissimilar
shape; the differences, as a rule, are fairly minute.

Concerning the ventral overlap, the umbonate valve of monoumbonate
species generally seems to be overlapped, and this also occurs to the valve
with larger umbo in inaequiumbonate species.

In the present material, which (after exclusion of 5. monocarinata n. sp.)
mainly consists of specimens that are very similar to each other, such small
differences as now mentioned are discernible. Owing to minute dissimilarities
concerning the dorsal area, combined with differences in the length of hinge
line and the appearance of the ventral overlap, the specimens can be divided
into 6 different groups, which are here classed as species. Intermediate
types were not observed. These species form a vertical sequence where
only a few are perfectly or partly contemporary (cf. Pl. XXIII). A short
taxonomic survey of the species is given below.

B. nonumébonata n. sp.: Nonumbonate; hinge line long; ventral margin
convex; one long type of carapace and one short discerned.

B. elongata n. sp.: Nonumbonate; hinge line short; ventral margin slightly
concave.

B. monoumbonata n. sp.: Monoumbonate, umbo rather long and not ridged,
outward side arched, hinge side flattened; dorsal part of nonumbonate
valve gently arched; umbonate valve overlapped ventrally.

B.obliguedorsata n. sp.: Monoumbonate, umbo long and ridged, outward
side arched, hinge side flat (flatter than in B. monoumbonata); dorsal
area of nonumbonate valve flat (steeply sloping); hinge line short
and narrow; umbonate valve overlapped ventrally.
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B. curvata n. sp.: Monoumbonate, umbo short and low, not ridged; ventral
margin slightly concave; umbonate valve overlapped ventrally (slight
overlap).

B. elltpsiformis n. sp.: Both valves umbonate, umbones short and slightly
swollen, somewhat different.

From this survey it appears that it is impossible to recognize species
only on the basis of the appearance of separate valves. There is reason to
assume that in the present material is one more By#iocypris species than
those represented by carapaces, but since it occurs only as separate valves
its identity cannot be proved and, hence, it is described as Bythocypris
sp. 4.

Bythocypris is represented in all the localities examined here. It appears
in fairly small numbers, but occurs rather permanently in the whole stratal
sequence investigated. The genus has been reported earlier from a great
many Paleozoic localities. BASSLER and KELLETT (1934) enumerate no less
than 95 Paleozoic species. There is reason to believe that many of them
are generically uncertain: BASSLER and KELLETT consider 15 out of the
95 species generically doubtful. The identity of many of the remaining
species is also certainly dubious, for instance those reported both from
the Island of Gotland and Australia (several species). To give an idea
of the distribution of the Paleozoic species referred to Byzhocypris 1 made
the following tabular survey (BASSLER and KELLETT).

B
Europe N. America

Permian I ‘ 3 4
Carboniferous 9 | 16 25
| Devonian 10 [ 10 ! 20
Gotlandian 29 I 6 35
Ordovician 8 ' 3 11
57 38 95

The three Ordovician species from America are Middle Ordovician (two
of them considered generically uncertain).

Four of the Ordovician species from FEurope originate from Middle
Ordovician of Estonia, viz. those referred by BONNEMA to Cytherellina.
The remaining four species are reported by KUMMEROW from North German
drifts. Their age is not more precisely determined: three of them are said
to have been found in “a sort of algal limestone of about the same age
as the Lyckholm stratum”, i. e. Upper Ordovician (KUMMEROW 1924, p. 436).

In the present paper 8 Lower Ordovician Bythocypris species are de-
scribed. It may be noted that in the tables DM = hinge line.
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Bythocypris monocarinata n. sp.
Pl X, Figs. 13 and 14.

The two carapaces which represent this species are somewhat different,
mainly as regards the appearance of the carina. However, they are similar
as regards so many characters that they may be conspecific. I think that
the differences are due to the circumstance that the types represent different
ontogenetic stages.

Derivation of name.
of the carapace has a ventral carina.

Holotype. The type shown in Pl X, Fig. 14 is holotype (P.I. U. No.
ar. os. 725).

Locality of holotype. Granmor, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G
(about 0.4 m below GIR /]).

Material. Two carapaces from two localities.

monocarinata alludes to the fact that one valve

Dimensions.
e — - = : = ] - -
| ¥ | oL Re-
No. j o8 H G DM FM o= i L DN | marke
a;';;s' 7.79 0.79 0.70 0.72 2.32 H 0.66 | 0.67 | 061 3.22 C
a;.v%s. 0.93 0.58 0.57 o.60 1.81 | 0.62 | 0.61 0.64 3.01 C
Mean 1.06 | 0.69 0.64 | 0.66 ‘ 2.07 0.64 | 0.61 0.63 3.12

Diagnosis. Bytkocypris of moderate size; valves distinctly unequal: left
valve gibbous, right one provided with a ventral carina; both valves um-
boniferous; umbones short, ridged, and somewhat protruding over middle
part of hinge line; surface indistinctly and irregularly striate.

Affinities. The species is characterized by the pronounced inequality of
the valves and, therefore, distinguishable from other species known.

Description. Carapace of moderate size; inequivalved: the left valve is
the larger, overlapping the right along the ventral margin.

Hinge line straight and fairly long, concealed, except at the ends, by
the umbones; anterior margin somewhat more broadly rounded than posterior;
ventral margin moderately convex.

Left valve rather gibbous, especially the ventral half which is protruding
over ventral margin.

Right valve provided with a short ventral carina of somewhat different
appearance: angle in specimen No. ar. os. 725 (the holotype) slightly obtuse
(in No. ar. os. 726 somewhat acute), the very edge faintly but rather distinctly
pinched (in No. 726 not pinched); area between carinal edge and free margin
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practically plane (in No. 726 somewhat concave); outward side of carinal
edge of right valve invariably flattened.

Both valves umboniferous: umbones short and slightly ridged, that of
the left valve somewhat broader than that of the right one.

An indistinct smooth spot discernible in the central area just in front
of the midlength (presumably central muscle spot) and another in the anterior
part of centroventral area (presumably an antennal muscle attachment).

Surface indistinctly and somewhat irregularly striate, except mainly the
ventral area which is smooth.

Occurrence. Lower Ordovician: upper part of stratum G (about 0.4—1.0 m
below G/R /7) at Granmor and Silverberg II, in Dalecarlia, Sweden.

Bythocypris nonumbonata n. sp.
Pl X1, Figs. 3 and 4.

To this species are referred two types: one relatively long and low and
another relatively short and high. It may be debatable whether they are
conspecific, but until more material is found, they are considered as belonging
to one species (cf. discussion below).

The two types, called @« and 4, are described separately.

Derivation of name. wnonumbonata alludes to the absence of umbones.

Holotype. The type shown in Pl. XI, Fig. 3 is holotype (P.1. U. No.
ar. os. 728).

Locality of holotype. Rivanids, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum G (about
0.6 m above R //G).

Diagnosis. Bythocypris of fairly small size; one relatively long and low
type, and another relatively short and high; hinge line fairly short; valves
nonumbonate; ventral overlap rather short but distinct; surface appears
very slightly rugose.

Affinities. The species may resemble one or other specimen of 5. nzono-
wumbonata n. sp. provided with a low umbo. However, B. monoumbonata
never lacks an umbo and is hence distinguishable from the present species.

The nonumbonate B. ¢/ongata is different mainly in being proportionally
longer and in its ventral side being concave. Furthermore, there is in this
species a minute extra convexity of the dorsal margin just in front of
the hinge line.

Type a (long type).
PL XI, Fig. 3.
Type. This type includes the holotype (P.I. U. No. ar. os. 728).
Locality and stratum of type. Cf. above.
Material. 3 carapaces and presumably 1 valve from 3 localities.
24— 48705 Bull. of Geol. Vol. XXXIII
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Dimensions.
|_. - ."| T ] ‘ H | ¢ | bMm !__F K/I—_ Re- )
| [ | s | D — == i - =
No. | L | H | G IIM:FM T | L | T DM Imark
a;.3055. 074 | 037 | 037 | 048 | 1.37 ‘ 0.50 | 050 | 065 | 2.8 C
ar.os.
729 0.74 0.37 0.36 0.49 1.28 0.50 | 0.49 0.66 2.61 A\
ar. os. >
728 0.72 0.38 0.35 0.45 7.28 | 053 | 049 | 0.03 2.84 C
a;';’;' 072 | 036 | 037 | 048 | 1.32 | os0| o51| 067 | 275 C
.38 0.37 0.49 1.37 ‘1 0.53 0.51 0.67 2.85
Mean | 0.73 0.57 0.36 0.48 1.31 | o.51 | o.50 | 0.65 2.76
0.36 0.35 0.45 1.28 ‘ o.50 0.49 0.63 i 2.61

Description. Carapace rather small and elongate; inequivalved: left valve
the larger, slightly but distinctly overlapping the right along the ventral
margin.

Hinge line fairly short (visible in side view in all its extension, no um-
bones); anterior margin regularly and considerably convex, posterior gently
curved in the dorsal half but much in the ventral; ventral margin con-
siderably convex.

Valves nonumbonate.

An indistinct small depression discernible in the central area just in
front of the midlength (presumably central muscle spot).

Surface very slightly rugose.

Occurrence. Lower Ordovician: upper part of stratum A&/ and lower
part of stratum G (from about 0.2m below R //G to about 1.7 m above
R]G) at Rivanids, Granmor, and Silverberg (sample 2), in Dalecarlia,
Sweden.

Type & (short type).
Pl XI, Fig. 4.

Type. A characteristic specimen is shown in Pl. XI, Fig. 4 (P. L. U. No.
ar. os. 727).

Locality of type. Gullerasen, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
0.7 m above R 7/G).

Material. 2 carapaces from one locality.

Description. This type is similar to type «, except mainly in being
proportionally shorter and higher; but, they are dissimilar in some minor
respects: hinge line is proportionally somewhat shorter, and dorsal part of
anterior margin is somewhat less convex than in type a.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.7 m
above R //G) at Gullerdsen, in Dalecarlia, Sweden.
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Dimensions.
| [ H | G [DM | EM | Re
| e |7 s e~ = e-
No. L H ’ G ‘ DM FM T T | T | DM | mark
A
a;’ﬁs' 1.08 | 065 | 063 | 0.63 2.21 | 060 | 058 | o0.58 3.51 C
a;'z(;s' 0.65 0.47 0.37 038 | 139 ‘ 063 | 057 | 058 | 3.60 C

Mean’ 0.87 ‘ 0.53 ‘ 0.50 ‘ 0.51 1.80i o.62| 0.58 | 0.58 | 3.58
! |

Discussion. The types described above are similar as regards the im-
portant character that both are nonumbonate. The dimensional dissimilarities
and the differences concerning outline are conceivably due to specific or
subspecific differences or to variability within the specific range. It is
scarcely possible to decide which of the alternative is correct, but I think
that the types may be considered conspecific.

The types are so different that the difference is scarcely due to indi-
vidual variation, nor may they represent different moult stages since they do
not form a continuous sequence. They are possibly sexual dimorphisms. If
so, it is impossible to know which type is male and which is female. On the
other hand, the possibility of one type being subspecies in relation to the
other may also not be excluded.

However, the scattered material does not allow any judgement in these
questions.

Bythocy pris monoumbonata n. sp.
Pl XI, Figs. 5 and 6.

Two types of this species are discernible: one relatively long and low,
and another relatively short and high; the types are also slightly different
as regards the umbo.

The types, called @ and &, are described separately.

Derivation of name. monoumbonata alludes to the fact that only one
of the valves is umbonate.

Holotype. The type shown in Pl XI, Fig. 5 is holotype (P.I.U. No.
ar. os. 730).

Locality of holotype. Leskusinget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G (about
0.9m below G/RI/; 2.6 m above RI//G).

Diagnosis. Bythocypris of moderate or fairly large size: one relatively
long and low, and another relatively short and high type; hinge line fairly
short; one valve umbonate, umbo rather short and broad, outer side more
arched than hinge side; dorsal area of nonumbonate valve flattened; ventral
overlap distinct; surface very minutely rugose.
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Affinities. The species is reminiscent of 5. obliguedorsata n. sp. in being
monoumbonate. They are different mainly in the following respects: umbo
of B. obligquedorsata more acutely ridged, hinge side of umbo more flattened,
dorsal area of its nonumbonate valve flattened and more steeply sloping;
moreover, the hinge line is narrower.

The a type of the present species is reminiscent of the @ type of 5. non-
umbonata, since the umbo of this type is not very prominent. However,
they are distinguishable in that the present type is really umbonate.

Type a (long type).
Pl. X, Fig. 6.

Type. The only specimen found is figured in Pl. XI, Fig. 6 (P. . U. No.
ar. os. 731).

Locality of type. Stenberg, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.2m above R 7/G).

Material. One carapace (umbo partly slightly defective).

Dimensions.

| ' | T ] 1 | H|] ¢ [pmM | FMm

| [ | = el 2t Re-
| No. L ! H ‘ G | DM | FM | T ‘ C T | DM | mark
= i | |

1 1

‘ a;'SOIS' 1.00 | 0.52 | 0.51 i 0.60 ‘ 1.90 | o.52 i 0.51 | 0.60 3.16 (0]
| J | |

Description. This type is very similar to type &, but is different mainly
in being proportionally longer and lower; furthermore, the umbo appears
somewhat lower.

Occurrence. Cf. above (locality and stratum of type).

Type b (short type).
PL XI, Fig. 5.

Type. This type includes the holotype (P.I. U. No. ar. os. 730).

Locality and stratum of type. Cf. p. 371.

Material. 4 carapaces from 2 localities.

Description. Carapace of moderate or fairly large size; inequivalved:
left valve the larger, overlapping broadly the right one along ventral margin.

Hinge line straight and fairly long; anterior margin gently curved in
the dorsal part (median part sometimes slightly acuminate); posterior margin
regularly and fairly broadly rounded; ventral margin very slightly convex.

Right valve umboniferous: umbo fairly short and in the middle part
rather broad, ridge rounded, outer side somewhat arched, hinge side rather
flattened.
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Dimensions.
—— DS S | — —_
S H G I DM FM Re-

No. % H G . DM FM | T | T ! L DM | mark
ar. os.

730 1.32 0.79 0.66 0.78 2.65 || 0.60 | o.50 0.59 3.40 @
a;.3025. 1.19 0.75 0.58 0.72 2.44 0.63 0.49 0.61 3.39 ©
a;'3°45' 078 | 049 | o042 | 045 | 1.49 | 063 | o054 | 058 | 330 | C

| 0.79 0.66 0.78 2.65 0.63 0.54 0.61 3.40
Mean 1.09 0.68 0.55 0.65 2.19 | 0.62 o.51 0.59 3.36
0.49 0.42 0.45 1.49 o.60 0.49 0.58 3.30

Left valve nonumbonate; dorsal area rather flattened.

An indistinct, small spot occurs in the central area just in front of the
midlength (presumably central muscle spot).

Surface very minutely rugose (practically smooth).

Occurrence. Lower Ordovician: middle and upper part of stratum G
(about 1.4—2.6 m above R //G) at Leskusinget and Silverberg (sample 4),
in Dalecarlia, Sweden.

Discussion. The two types now described are so similar that they are
most certainly conspecific. The taxonomic importance of the difference
concerning the proportions of length and height is difficult to decide: it
may scarcely be due to individual variation (difference too large), but sooner
to the fact that the types are sexual dimorphisms or that one is of sub-
specific range.

Bythocypris ellipsiformis n. sp.
P1. XI, Figs. 7 and 8.

This species might be divided into two groups, according to different
gibbosity. This difference, however, may be due only to the fact that the
groups represent different moult stages. Since the groups are otherwise very
similar, they are not described separately.

Derivation of name. e¢//ipsiformis alludes to the fact that the carapace
is almost ellipsoidal.

Holotype. The type shown in Pl XI, Fig. 8 is holotype (P.L U. No.
ar. os. 736).

Locality of type. Leskusidnget, in Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum G (about
1.4 m above R//G).

Material. 6 carapaces and possibly 40 valves (identity somewhat uncer-
tain) from 2 localities.

Diagnosis. Bythocypris of moderate size; carapace considerably gibbous;
outline almost ellipsoidal; valves distinctly unequal: left valve more gibbous
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Dimensions.

No. | L H G | DM | FM % % ' % % inarl
a;';(’;' 115 | 069 | 065 | o057 | 237 | o060 | 057 | os50 | 415 | C
a;.3o65. 7.09 0.65 0.64 0.58 2.6 | 0.60 | 0.59 0.53 372 C
05| 107 | 063 | oss5 | 056 | 209 | 059 | o5t | o5z | 373 | C
a;é%s' 1.03 | 058 | 0.53 | o050 | 212 | 0.56| 052 | o049 | 423 | C
a;.4(c>)sx. | 0.63 0.37 0.31 0.35 1.26 | 0.59 | 0.49 0.54 3.60 C

.69 0.65 0.58 25 | eide 0.59 0.54 4.23
Mean | 099 | 058 | 054 | o051 | 200 | 059 | 054 | 052 | 3.89

0.37 0.31 0.35 126 | 056 [ o9 0.49 3.60

* Identity somewhat uncertain.

than the right; hinge line short, for the greater part concealed by the um-
bones; umbones rather short, fairly broad, and rounded (that of the left valve
somewhat higher and broader); surface smooth.

Affinities. The species is distinguished by the fact that the carapace
is considerably gibbous, that the valves are distinctly unequal, and that
the ventral overlap is broad. It is scarcely confusable with any of the spe-
cimens now described. In general shape it is very reminiscent of the Middle
Ordovician Bythocypris (Cytherellina) jonesii (BONNEMA); this species is
striate, however (the present smooth).

Description. Carapace of moderate size; inequivalved: left valve distinctly
larger and more gibbous, broadly overlapping the right one along ventral
margin and slightly along anterior and posterior margins.

Hinge line short and straight, in side view for the greater part concealed
by the umbones; anterior margin in the dorsal half more gently curved
than in the ventral; posterior margin more regularly rounded than the anterior;
ventral margin moderately or fairly slightly convex.

Both valves umbonate: umbones rather short, fairly broad, and rounded;
that of the left valve somewhat higher and broader.

Surface smooth.

Occurrence. Lower Ordovician: lower part of stratum G (about 0.7—
1.9 m above R //G) at Leskusinget and Gullerdsen, in Dalecarlia, Sweden.

Bythocypris elongata n. sp.
Pl. X, Fig. 16.
Derivation of name. ¢/ongata alludes to the elongate carapace.
Holotype. The type shown in Pl X, Fig. 16 is holotype (P. L. U. No.
ar. os. 765).
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Locality of holotype. Silverberg II, in Dalecarlia, Sweden.
Stratum of holotype. Lower Ordovician: upper part of stratum G

(about 1.0 m below GIR //).
Material. 3 carapaces from 2 localities.

Dimensions.
- _n_ _| | | P .
H G | DM | FM | Re
| |
a;';;s' 087 | o042 | o041 | o0.41 170 | 048 | o047 | o047 | 4.15 I C
a;.éc;s. 0.75 0.36 0.33 0.35 757 0.48 | 0.44 0.47 4.50 &
a;.4c;sl. 060 | 030 | 0.28 = — o050 | o047 = = C
0.42 0.41 0.50 0.47
Mean 0.74 0.36 0.34 0.38 1.61 0.49 0.46 0.47 4.23
0.30 0.28 I 0.48 0.44

* Identity somewhat uncertain.

Diagnosis. Bythocypris of fairly small size; carapace elongate; anterior
margin rounded, posterior one slightly acuminate, dorsal margin regularly
convex, ventral slightly but distinctly concave; valves nonumbonate; ventral
overlap slight and short; surface smooth.

Affinities. The species is very reminiscent of B. nonumbonata n. sp. in
that both species are nonumbonate, and also somewhat as regards outline.
They are different mainly in that the ventral margin of the present species
Is slightly concave but that of B. nonumbonata slightly convex.

Furthermore, the species is reminiscent of B. curvata n. sp. as regards
outline, especially in that the ventral margin is slightly concave in both
species. They are different mainly in that B. curvata is monoumbonate
(umbo small, however) but the present species nonumbonate. Furthermore,
dorsal margin is somewhat differently curved (a slight extra convexity in
B. curvata just in front of hinge line).

Description. Carapace elongate and of rather small size; inequivalved;
left valve somewhat larger, slightly overlapping right valve along middle
part of ventral margin.

Hinge line rather short; anterior and posterior sections of dorsal margin
gently convex (anterior one slightly more convex than the posterior); anterior
margin regularly rounded; posterior margin somewhat acute in the ventral
half; ventral margin slightly concave.

Valves nonumbonate.

A very shallow and indistinct depression may be discerned in the cen-
tral area somewhat in front of the midlength (presumably central muscle spot).

Surface smooth.
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Occurrence. Lower Ordovician: upper part of stratum G (about 1.0 m
below G/R//) at Silverberg II and Silverberg (sample 5), in Dalecarlia,
Sweden.

Bythocypris obliquedorsata n. sp.
Pl. XI, Figs. 1 and 2.

Derivation of name. 0b/iquedorsata alludes to the fact that the carapace
is oblique dorsally because the flat and steeply sloping dorsal area of the
nonumbonate valve forms the direct continuation of the flat hinge side of
the umbo.

Holotype. The type shown in Pl XI, Fig. 1 is holotype (P.1.U. No.
ar. os. 745).

Locality of holotype. Raéavanids, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: upper part of stratum G
(about 0.1 m below G/R/1).

Material. 4 carapaces from 2 localities.

Dimensions.
o ' , I 'H| 6 | DM | FM | Re |
No. L H G | DM FM T | T L DM | mark

a;.[‘%s, 074 | 041 | 034 | 035 | 139 055 | 046 | o047 | 397 | C
a;.4055' 070 | 055 | 033 | 035 | 739 o030 | o047 | o050 | 397 | C
a;'ﬁf‘ 069 | 038 | 028 | 032 | 1.39 | 0.55| o041 | 046 | 434 | C
a;.4075. 052 | 029 | 026 | 0.26 1.12 | 056 | 0.50 | 0.50 | 4.31 C

0.41 0.34 0.35 1.39 H 0.56 0.50 0.50 4.34
Mean 0.66 0.36 0.30 0.32 1.32 0.54 0.46 0.48 4.14

0.29 0.26 0.26 I.12 0.50 0.41 0.46 3.97

Diagnosis. Bythocypris of fairly small size; monoumbonate: umbo fairly
long, edge slightly acute, outer side arched, hinge side flattened; dorsal
area of nonumbonate valve (left valve) flat and steeply sloping; hinge line
short and narrow; ventral overlap rather slight; surface smooth.

Affinities. The species is reminiscent of 5. monoumbonata n. sp. in being
monoumbonate; differences between these species mentioned on p. 372.

Description. Carapace of fairly small size; inequivalved: left valve larger,
slightly overlapping the right one along ventral margin.

Hinge line short and very narrow; anterior and posterior sections of
dorsal margin fairly steeply sloping (the posterior somewhat more than the
anterior); anterior and posterior margins very convex; ventral margin very
slightly convex.
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Right valve umbonate: umbo fairly long, edge slightly acute; outer
side arched, hinge side flattened.

Left valve nonumbonate, dorsal area flat and steeply sloping, thus forming
a direct continuation of the flat hinge side of umbo.

An indistinct and small depression discernible in the central area just
in front of the midlength and just below the midheight (certainly central
muscle spot).

Surface smooth (carapace thin).

Occurrence. Lower Ordovician: upper part of stratum G (about 0.4—0.1 m
below G/R /) at Rivanis and Granmor, in Dalecarlia, Sweden.

Bythocypris curvata n. sp.
Pl. X, Figs. 15 and 17.

Derivation of name. curvata alludes to the fact that the dorsal margin
is convex and the ventral concave.

Holotype. The type shown in Pl X, Fig. 15 is holotype (P.I. U. No.
ar. 0s. 748).

Locality of holotype. Leskusdnget, in Dalecarlia, Sweden.

Stratum of holotype. Lower Ordovician: lower part of stratum R /7
(about 0.7 m above G/R/I).

Material. 9 carapaces and 18 valves from § localities.

Diagnosis. Bjthocypris of fairly small size; monoumbonate: umbo (right
valve) rather long and very low, edge rounded; hinge line short; dorsal
margin convex, a minute extra convexity just in front of hinge line; dorsal
section of posterior margin more steeply sloping than corresponding part
of anterior margin; ventral overlap distinct; surface smooth.

Affinities. The species is very reminiscent of B. e/ongata n. sp.; differences
mentioned on p. 375. It is also somewhat similar to 5. obliqguedorsata n. sp.;
differences cf. p. 366 f. Furthermore it resembles Byzhocypris sp. A, but differs
from this one in that the anterior and posterior ends are less acute.

Description. Carapace of fairly small size; inequivalved: left valve
larger, distinctly overlapping the right one along ventral margin; a slight
overlap also discernible along anterior and posterior margins as well as
along anterior and posterior sections of dorsal margin.

Hinge line short, dorsal margin gently convex, a minute extra convexity
just in front of hinge line; anterior margin regularly and considerably convex
(dorsal part forming a gentle slope); posterior margin slightly acuminate
(dorsal part fairly steeply sloping); ventral margin slightly concave (that of
left valve practically straight).

Right valve umbonate: umbo somewhat longer than hinge line, very
low, and thus it may sometimes easily be overlooked, edge rounded.

Left valve nonumbonate; gibbosity about equal to that of right valve.
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Dimensions.
H G DM FM Re-

No. L H G DM FM L L L DM hark
a;' 5055' 078 | 037 | o042 o= — | 047 | 054 | — = \%
ar. os.

748 0.74 0.37 0.33 0.33 .53 | 050 | o045 | o045 4.64 (¢
a;.5035. 0.74 0.34 0.33 0.33 1.44 | 0.46 | 0.44 | 0.45 4.36 \%
a;';f' 072 | 038 | 033 | 031 | 147 | 053 | 046 | 043 | 473 C
a;'5°75' 071 | 037 | 033 — — || 052 | 047 - - \%
ar. os.

752 0.69 0.31 0.30 — — 0.45 | 0.43 e — A%
ar. os.

758 0.66 0.35 0.30 — = 0.53 | 0.46 e — \%
a;.4(())s. 0.60 0.31 0.29 0.26 1.28 0.52 | 0.48 0.43 4.91 (€
a;'sols' 060 | 030 | 028 | 027 | 1.18 o050 | 047 | 045 | 4.37 C

|
a;’scc’)s' 058 | 030 | 027 | o024 | 1.16 | 052 | 047 | o041 | 4.83 C
a;'s?;' 050 | 0.27 | 023 - — | 0.54 | 046 = =0 \Y4
ar. os

) . k ; — — | o . — —
756 0.44 0.21 0.20 | 0.48 045: \%

0.38 0.42 0.33 1.53 “ 0.54 0.54 0.45 4.91

Mean 0.65 0.32 0.30 0.29 1.34 0.50 | 0.47 0.44 4.64

0.21 0.20 0.24 1.16 ” 0.46 0.43 0.41 4.36

Central muscle spot best discernible in internal moulds; it is large and
rounded, and situated in the central area somewhat in front of the midlength
and just below the midheight.

Surface smooth.

Occurrence. Lower Ordovician: upper part of stratum G and lower part
of stratum R // (from about 0.6 m below G/R // to about 0.8 m above this
boundary) at Leskusidnget, Rojerdsvigen, Rivanis, Silverberg II, and Born-
Dadran, in Dalecarlia, Sweden.

Bythocypris sp. A (sine nomine).
Pl XI, Fig. 9.

In one horizon at Born-Dadran there occur Bythocypris specimens which
may belong to a new species, or to a subspecies, possibly of B. curvata n. sp.
Since only separate valves were observed, their identity is not yet ascer-
tainable, and thus they are described szne nomine.

Type. A characteristic specimen is shown in PL XI, Fig. g (P. L U. No.
ar. os. 767).
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Locality of type. Born-Dadran, Dalecarlia, Sweden.

Stratum of type. Lower Ordovician: lower part of stratum R /7 (about
0.8 m above G/R /7).

Material. 5 valves and 4 internal moulds from one locality.

Dimensions.

o | 1 ] n | e ] 2] ¢ |
Y6r 079 | 037 042 | o047 25 v
a%‘?f‘ 0.72 0.37 0.40 o5 0:55 N
a;.f:);' 0.67 035 0.30 0.52 054 v
on 0.67 0.37 0.34 055 | 051 '
a;-é 035- | os3 026 | 028 0.49 0.53 ¥

0.37 0.42 0.55 .55
Mean 0.67 0.34 0.36 | o.51 053

0.26 o 28 } 0.47 0.51

Affinities. On account of the fact that only separate valves have been
found, it is difficult to estimate the affinities of the specimens here grouped
as Bythocypris sp. A. However, the valves are reminiscent of Bythocypris
curvata n. sp.; differences mentioned on p. 377.

Description. Carapace of fairly small size; since only separate valves
were found, the overlap was not observed.

Hinge line seems to be short; dorsal margin considerably convex, a
slight extra convexity just in front of hinge line, section in front of this
one more steeply sloping than posterior section of dorsal margin; anterior
margin regular and very convex; posterior margin slightly acuminate in
the ventral half (dorsal half fairly steeply sloping); ventral margin practically
straight.

Valves monoumbonate: umbo (right valve) appears short, edge rounded.

Central muscle spot observed in internal moulds; it is fairly large and
rounded, situated in central area somewhat in front of the midlength and
just below the midheight.

Surface smooth.

Occurrence. Cf. above (locality and stratum of type).

Survey of the dimensions of Bythocypris.

Since the species are represented by so few specimens, the following
mean data may be only little representative. However, the mostly minute
differences as regards morphological characters upon which the taxonomy
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here proposed is based seem to be corresponded by one or more dimen-
sional dissimilarities.

Concerning the two species within which two types have been discerned,
the dimensional proportions are in one species rather the same as regards
three characters but different as regards the fourth (B. monoumbonata: the
height); in the second species (B. nonumébonata), the dimensional proportions
seem to be rather dissimilar as regards all the characters considered. It
might be questioned whether the types (at least in B. nonumbonata) are
different species. But until more material is found, the types may be grouped
as proposed here.

It appears further that the 4 species occurring in the upper part of the
stratal sequence investigated (exclusive of the unique B. monocarinata) are
dimensionally fairly similar to each other and different from the species ap-
pearing below (the 4 lowermost species of the table contra the remaining ones,
except B. monocarinata). The most striking dimensional difference is referable
to the length of the hinge line which is mostly shorter in the upper group.

The dimensional differences between the two groups are corresponded by
morphological dissimilarities. In the upper group, the dorsal margin is more
arched than in the lower, and the ventral margin is mostly concave (in the
lower group it is convex); furthermore the posterior end is generally
more acute.

DM |FM
L |DM

Num- L H G

H G
ber i iR

DM | FM “

O 2 1.06 | 0.69 | 0.64 | 0.66 | 2.07 @ 0.64 | 0.61 ‘ 0.63 | 3.12

carinata

B. non-
umobonata a

4 0.73 | 0.57 | 0.36 | 048 | 1.31 | o.51 | 0.50 | 0.65 | 2.76

ume};ZZZ s | 2 087 | 053 | 050 | 0.51 | 1.80 | 0.62 | 0.58 | 058 | 3.58
wfb.(:zz:‘lg-a I 1.00 | 0.52 | 0.51 | 060 | 1.90 | 0.52 | 051 | 0.60 | 3.16
uﬁb(:;z’tl;}b 3 | 109 | 068 | 055 065 | 2.19 | 062 | 051 | 059 | 3.36 i
%5%? 5 099 |-0.58 | 0.54 | 0.51 | 2.00 | 0.59 | 0.54 | o.52 | 3.89
B. elongata 3 0.74 | 0.36 | 0.34 | 0.38 | 1.61 | 0.49 | 0.46 :- 0.47 | 4.23
ok g 4 | 066 036 | 030 | 032 | 1.32 054 | 046 | 048 | 4.14

B.curvata | 12 Io.65 0.32 | 030 | 0.29 | 1.34 | 0.50 | 0.47 | 0.44 | 4.46

B.sp. A

(sine nomine) 5 0.67 | 034 | 036 | — — | os1| 053 | — —

Meanl 0.55‘ 0.52 | 0.55 | 3.65
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The development of the ostracodal fauna of the strata
investigated.

The vertical distribution of the ostracods is reproduced quantitatively
in Plates XIX—XXIV.

The frequency data are referable to the numbers of specimens observed
in 10 samples weighing together 100 g (cf. p. 116 f.). The taxonomical units
are plotted in the same profile where the distance between R //G and G/R /7
corresponds to the maximal distance observed (4 m). The position of each
taxonomic unit is marked, starting from one of these lines. Since the
thickness of stratum G in all localities but one is less than 4 m, the
impression of the low frequency in the middle and upper part of stratum G
is somewhat accentuated.

Frequencies less than 1 are marked by an uniform sign.

The mutual total frequency distribution among the genera and the
species respectively is graphically reproduced in Pl. XXVI.

Pl. XXV demonstrates the total frequency of ostracods in the reference
mass. The diagram also shows the number of specimens observed, the
number of samples investigated, the calculated frequency per 10 samples,
and the correction factor for the weight.

The total frequency per 10 samples/100 g was obtained by calculating
the number per 10 samples and referring this number to a weight of 100 g.

This diagram shows that the frequency is fairly low in the uppermost
part of stratum AR /. The frequency has increased just above R //G, but a
remarkable decrease just a little higher up appears at 3 localities: Leskus-
anget, Gullerdsen, and Granmor. Whether this decrease is general for the
whole district is not known, but it is conceivable.

The intervals between the samples in this part of the stratal sequence
are smaller in the localities mentioned than in others. The horizon concerned
may have happened not to have been represented in the thinner sequences
of samples from the other localities.

The following very high frequency, somewhat below the highest frequency
of ooids, is observed in all localities but one, i. e. Riavanids. The intervals
between the samples are great in this locality, and the consideration may
not be excluded that the richest ostracod-bearing stratum was not repre-
sented among the samples.

The frequency rapidly decreases in the oolitic zone mentioned, and
in the greater part of the remaining section of stratum G it is very low.
The reason for the practical extinction in the oolite of large ostracodal
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groups may be the heavy precipitation of hydrous iron oxide at that time.
The respiratory tissues were coated by the colloidal hydrous oxide and
thus put out of function so that the animals succumbed. The heavy pre-
cipitation of hydrous iron oxide may partly have been a consequence of
the fact that the ostracods were so numerous (cf. discussion below).

In the uppermost part of stratum G ostracods appear in a somewhat
larger number, but just above G/R// the frequency has become consider-
ably greater; locally it has increased enormously, as demonstated in Leskus-
anget. However, the frequency was soon diminished again. This appears
more distinctly from the diagrams showing the total frequency of ostracods in
all the localities (Pl. XXIII and XXIV). These diagrams also show the previous
fluctuations just mentioned: a fairly abundant population occurring just after
the development of R //G was followed by a diminished frequency, which,
however, was succeeded by the masses of ostracods which were annihilated
at the heavy fall of hydrous iron oxide. After this event the ostracods
were sparse, but towards the definitive reopening of the communication be-
tween the Siljan District and the ocean (cf. p. 108 f.) an increasing number
of ostracods appeared. This migration was maximal just after the commu-
nication had been re-established, but, as mentioned, the frequency soon
diminished again.

From the survey of the vertical distribution of the species (Pl. XXIII) it
appears that they are grouped in two vertically separated groups connected
by a few species occurring in small numbers. The one group causes the
high ostracodal frequency in the lower part of stratum G the majority of
these species are also represented in the uppermost part of stratum K& /.
The second group forms the numerous assemblage of the lower part of
stratum A& /7, the forerunners of which appear in the upper part of stratum G.
Only one species is represented in both groups.

Favourable conditions for ostracods must have prevailed in the Siljan
District during the first part of the G stage: all the species observed in
the uppermost part of stratum A&/ have increased considerably in number,
and new species have appeared; several of the species are very abundant.

This group of species may have been favoured by a sea type of G
stage character; i. e. a basin having restricted communication with the
ocean which presumably could afford a good supply of nutritious substances
of both zoogene and phytogene origin and which could also afford a good
supply of oxygen. This latter must have been a very important condition.
At first sight, it may seem remarkable that such a condition could be
realized in surroundings like this, where the water must have been stagnant
to a rather great extent. As stated in a previous chapter, a certain degree
of stagnation is assumed to be one important condition for the genesis of
limonitic precipitates of the present type. The supply of oxygen from the
air via the water was, of course, hindered by the stagnation, and the ani-
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mals (in spite of the fact that, as observed in recent ostracods, they can
live at a low oxygen pressure) would finally have been choked. But there
existed sources of oxygen in the water, viz. in the great masses of algae
which at that time lived in the Siljan District. Perforating and enveloping
algae were abundant, and there is reason to believe that non-perforating
types were also numerous. As is well known, plants produce oxygen during
the process of carbon dioxide assimilation. In this case, they most probably
received the greater part of the carbon dioxide from the animals, not least
from the ostracods. Thus, there presumably existed a certain amount of
symbiosis. This principle is developed to a high degree of perfection in
corals which have incorporated the algae in their bodies; this is certainly
of the greatest importance for the luxuriance of the coral reefs.

The presumable reason for the fairly sudden and practically complete
extinction of this comprehensive ostracod fauna was pointed out above:
the respiratory tissues were coated with colloidal hydrous iron oxide. As
discussed on p. 109, this must have been precipitated as a consequence of
the lowering of the carbon dioxide pressure, which caused the rather highly
soluble but unstable iron bicarbonate (dissolved in great quantities in the
water) to be transformed into hydrous iron oxide, the solubility product of
which is very low at the pH which may be presumed for these surroundings
(about pH 8). The lowering of the carbon dioxide pressure was caused by
the photosynthesis of the algae, and also by reaction between CO,, H,O,
O,, Fe, and S (Fe and S, inter alia, being released during the decomposi-
tion of dead organisms). The oxygen required for the genesis of hydrous iron
oxide according to the method now mentioned was produced by the algae.
It may be assumed that an initial precipitation of hydrous iron oxide caused
by the photosynthesis covered the respiratory tissues of ostracods, which
were thereby choked; Fe- and S-ions, released during the decomposition
of the dead bodies, in turn also caused precipitation of Fe;Og.n H,O which
killed even more animals. Thus a cumulative process was set going, which
finally practically exterminated the whole fauna. Only a few species, repre-
sented in fairly small numbers, were found above the zone of the greatest
precipitation of Fe,Oz3.nHyO. A few of them, moreover, seem to have been
redeposited from this zone.

The reason why the ostracods were so few during most of the period
after this heavy precipitation of limonite is difficult to understand. But
the following facts and circumstances may be taken into consideration.

Nowadays, ostracods (like molluscs) are dispersed to a certain extent
by other animals, especially fishes and aquatic birds. The dispersal to many
isolated lakes and ponds during the Quaternary must be explicable by trans-
ference by birds. Possibilities of dispersal by fishes and birds did not exist
during the Lower Ordovician, however.

Ostracods at that time must have been dispersed not only by their
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own locomotion but mainly as larvae by movements in the water: currents
and waves (both superficial and submarine waves). After the abundant
ostracodal fauna living during the first half of the G stage had succumbed
for the most part, the Siljan District had to be populated with a new
fauna from the ocean. However, the communication with the ocean was
restricted, and there is reason to believe that currents from the ocean did
not, as a rule, continue into the Siljan District; as anticipated, the water
of the Siljan District must have been stagnant to a high degree, and current
activity seems to have been insignificant. A few new species appeared
during the later half of the G stage, nevertheless. Some of them may have
been evolved in the district, but I think that most of them were brought
there by oceanic water that broke in occasionally. This may have been
realized by superficial water streaming in, but it is also likely that the
larvae were brought there by submarine waves. Such waves are developed
at the discontinuity between strata of different density. Since such a
stratification was quite reasonable for the Siljan District, submarine waves
formed outside the Siljan District may, after having reached that area,
have continued there, dispersing larvae from the ocean.

The species which may have been transferred into the Siljan District
during that time appeared first as single specimens during the later part
of the G stage, but arrived towards G/R// in increasing numbers, and
were very abundant just after the development of G/R //. This development
means that the conditions for dispersal had grown better, which is certainly
connected with the transgression that finally raised the isolation of the
Siljan District (G/R /7).

The oceanic species transferred, at least those appearing earliest, do
not seem to have met suitable ecological conditions in the Siljan District.
Several reasons indicate that the salinity was low during this time (cf. part
IV of the present series; chamositic substances), and this was certainly an
important reason why oceanic species could not exist there. They may have
lived for a time, but they most certainly did not propagate. It may even
be questioned whether the oceanic species did propagate before the Siljan
District could permanently afford the same ecological conditions as the
ocean, i. e. after the development of G/R//.

We shall now consider a few species which appeared after the extinc-
tion of the lower (G stage fauna, but which themselves soon definitely
disappeared (cf. p. 387). Since they do not occur among the species which in-
vaded the Siljan District in large masses after the re-establishment of the com-
munication with the ocean, one may question whether they were oceanic
inhabitants. This consideration may not be excluded. But, if they could live
and probably also propagate in the Siljan District (judging by the fact that they
formed small populations) they must have been ecologically indifferent to a
fairly large extent. Furthermore, they may also have been scarce in the ocean.
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If not, they might have appeared during the migration just after the devel-
opment of GJ/R//. Other considerations may also be made. One is that
the species concerned likewise lived in the ocean, but had become extinct at
the time of the G/R // migration. Another is that they may not have occurred
in the ocean but were endemic in the Siljan District, and that they became
extinct there when the ecological conditions towards G/R // grew unfavour-
able for the endemic fauna.

Thus, there is a good deal of uncertainty about this group. It is hoped
that further investigations of corresponding strata in other districts will
elucidate this question.

Returning again to the GJ/R// migration, one may ask why the ostra-
codal frequency soon decreased again. A complete answer cannot be given
but some suggestions may be made.

It is conceivable that the supply of suitable nutritious substances became
scanty (especially phytogene ones), which may be a consequence of increased
depth of water (the algae vanished). Other reasons may also be taken into
consideration. It is a wellknown fact that among recent animals an enor-
mous invasion of a species is often followed by a very distinct decrease
in frequency. An example of this is the invasion around 1930 of the
Swedish Lake Milaren by Dreissensia polymorpha (the wandering mussel).
The mussel appeared in very large quantities, but a few years later the
frequency had decreased considerably. A corresponding example is the
invasion of Southern Swedish lakes by the hydrophyte Elodea canadensis.
One may suggest that such enormous rises of frequency should be due
to the organisms’ release of their parasites, and that the following decrease
was due to the circumstance that they were soon attacked by parasites of
the area invaded, against which they had little resistance. Whether this
suggestion is correct is not proved, as far as I know. Of course, the
decrease in frequency is less distinct if the newly colonized region is in-
variably connected with the original region, so that new specimens are
continually furnished until stabilized conditions have been developed. This
may have happened in the present case. It will be of interest to see, in
a following investigation, how the fauna developed upwards in R //.

In the above discussion on the vertical distribution of the ostracods in
the stratal sequence investigated, great weight has been attached to the
importance of ecological conditions for the faunal development. Against
this may be objected that other important factors must be considered. Such
a factor is time, since speciation is to a certain extent a function of time.
One might question whether the vertical distribution of the ostracods as
appearing in the Siljan District in reality corresponds to the lifetime of
the species concerned. This question may be answered when the ostracods
of corresponding strata in other districts have been investigated together
with the hydrology during the development of these strata. A brief ex-

25—48705 Bull. of Geol. Vol. XXXIII
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amination of some samples from the Island of Oland has shown that a
few of the Dalecarlian ostracods may have somewhat different vertical dis-
tributions in Oland, but this may possibly be explicable if the different
palecological conditions between these districts are taken into consideration.
I hope to get an opportunity to carry out such an investigation.

On the stratigraphic significance of the ostracodal

fauna investigated.

From the preceding chapter, one might have received the impression
that ostracods are more suited as ecological than as stratigraphic indicators.
Their stratigraphic value might be restricted by their being ecologically
sensitive.

However, ostracods, as a rule, have a wide horizontal distribution, and
under such circumstances they may be of great stratigraphic importance.
As a matter of fact, stratigraphy has to be based on analyses of whole
necrocoenoses, with due consideration to the chemistry, granulometry, and
petrology of the stratal sequences. Ostracods will presumably be of parti-
cular value, not only on account of their wide horizontal distribution but
also on account, of their ecological sensitivity. When their ecological nature
is known, they will be elucidative of paleohydrology and consequently also
of changes of level; and these branches of geology are most intimately
combined with stratigraphy.

For the time being, the Lower Ordovician ostracods of Scandinavia and
Estonia are very little known. For this reason the present investigation is
of restricted stratigraphic importance until the ostracodal fauna of other
districts have been examined. However, some of the most abundant species
in the Siljan District and their vertical distribution will be briefly mentioned
(cf. P1. XXIII).

Group of lower part of stratum G. The most abundant among the
species observed belong to this group.

The most frequent species is Conchoides minuta n. sp. which may be
fairly easily recognized in spite of its being non-sulcate and smooth (the
fact that the posterodorsal area is swollen is a typical feature of this species).

Other characteristic and fairly numerous Conchoides species of this group
are C. meganotifera n. sp., C.ventroincisurata n. sp., and C. micropunctata
n. sp. Though represented by only two specimens, C. socialis (BROGGER) is
of interest in being one of the 3 present species which were known earlier
(from Norway).

Four abundant and rather easily distinguishable Glossopsis species are
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characteristic of the group: G. Zenuilimbata n. sp., G. acuta n. sp., G. clavata
n. sp., and G. /lingua n. sp.

Primitiella is represented by the numerous but somewhat variable
P. brevisulcata n. sp. and by the less abundant but distinctly patterned
P. expressoreticulata n. sp. and P. anterodepressa n. sp.

Both the carinate Awlacopsis species (which are rather numerous) belong
here (4. monofissurata n. sp. and A. bifissurata n. sp.).

All the three 7etradella species observed appear in the lower G group.
Among them, 7. grewingki (BOCK) is of great interest, since it is abundant
in the Siljan District and was earlier reported both from Ingermanland and
Norway. The two remaining species (both reticulate) are less frequent but
easily recognizable (7. teres n. sp., and 7. lanceolata n. sp.).

Attention may also be directed to Ceratopsis grandispinosa n. sp., though
it is not abundant and represented only in one locality; but it has a distinct
appearance.

Ctenentoma is represented by C.macroreticulata n. sp., which belongs to
the Citenentoma group that is provided with a velate ridge. The species has
a characteristic appearance but was observed practically only in one locality.

Bythocypris species are often difficult to determine, but B. e/lipsiformis
(which occurs in the lower G) is fairly easily recognizable on account of
the two rather broad umbones.

Of the genera now mentioned, Zetrade/la and the carinate section of
Aulacopsis were not observed above this horizon. The Glossopsis species,
as a rule, are of somewhat different appearance in relation to those of the
upper groups (S 77/ being much better developed).

Group of interstage species. These species are few in number. Some
are slightly more abundant than others; they are also fairly easily recognizable,
viz.:

Conchotdes levis n. sp. (disappears just at G/R /7)
Glossopsis robusta n. sp.
Lctoprimitia tenurreticulata n. sp.

Group around G/R II. This group is characterized by the fact that some
earlier represented genera have partly changed their appearance, and also
by the fact that genera not represented in the lower and interstage groups
have appeared.

As just mentioned, the Glossopsis species of the upper group are
distinguished by the feature that S/// is incomplete or not developed (in
the lower group only G. mutilata n. sp. has an incomplete S ///). Carinate
Ctenentoma species appear in this group. Conchoides is represented by a
circumstriate type, differing distinctly in this respect from those of the lower
G group.

The following genera are not represented in the lower groups: Macronotella,
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Pinnatulites n. gen., Ceratocypris, Euprimites n. gen., Euwrychilina, and
Laccochilina n. gen. Ogmoopsis n. gen. occurs mainly in the upper group (only
one species represented by one specimen was found in the lower G group).
The main part of Euprimitia belongs to the upper group. Also the main
part of Szeusloffia occurs there.

Steusloffia is unique in being represented, as far as I may judge, by
the same species in the lower G group and in the upper group. In the
discussion on p. 358 it was suggested that the species had lived in the
ocean during the whole G stage. In the Siljan District it had remained in
small numbers until the large ostracodal extinction in connection with the
maximal precipitation of hydrous iron oxide in the Expansus period. After
the communication with the ocean had been reestablished (G/R /7), it returned
to the Siljan District. Meanwhile, the species may have changed slightly
in appearance: a small anterodorsal node had disappeared.

Some of the most typical species of the upper group may be mentioned
(arranged in order according to frequency):

Ogmoopsis nodulifera n. sp.
Pinnatulites procera (KUMMEROW)
Laccockilina dorsoplicata n. sp.
Glossopsis depressolimbata n. sp.
Ctenentoma plana n. sp.
Ceratocypris longispina n. sp.
Conchoides civcumstriata n. sp.
Eurychilina dorsotuberculata n. sp.
Macronotella fabuliformis n. sp.
Primitiella dibulbosa n. sp.

Attention has been directed above to more abundant and fairly easily
distinguishable species. Species which are frequent but difficult to determine,
such as those belonging to Aparchites and Bythwocypris, are only occasionally
mentioned, since they may be of more restricted stratigraphic importance
on account of their mostly minute differences.

However, there is also reason to observe those species which are rare
in the Siljan District, since they may be more abundant in other regions.
An example of this is Laccockhilina centrotuberculata n. sp. which appears
in small numbers in the present material, but which seems to be a common
species in the Upper Asap/us Limestone of the Island of Oland.



LOWER ORDOVICIAN OSTRACODS OF THE SILJAN DISTRICT 38(}

Addendum.

After this paper went to press, a note by WARTHIN appeared, entitled
“Ostracode genotypes designated by S. A. MILLER"” (Journ. Pal. Vol. 22.
No. 5. 1948).

In this note it is stated that the genus Zuryckilina should be a synonym
of Primitia, since MILLER (in 1889) designated P. strangulata (SALTER),
which is an Eurychilinid, as the type of Primitia. “Miller’s designation
antedates any other known to the writer.” However, I prefer to wait for
further studies by Mr WARTHIN in subsequent designations of genotypes;
the present result of his studies is perhaps not definite.

In the same journal, SWARTZ and ORIEL discussed orientation termino-
logy. They use the so-called plenate terminology proposed by SWARTZ in
a previous paper (1945) “‘as a vehicle for objective discussion of orientation
problems”. However, this terminology is not suggested for common use in
systematic descriptions. ““‘Anterior’ and ‘posterior’, and ‘right valve’ and
‘left valve' are far more desirable terms wherever common agreement can
be attained.”

I think that common agreement is attainable (cf. the chapter Orientation
of the carapace, p. 118 f.).
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Explanation of plates.

Magnification 30 x unless otherwise indicated.
Numbers of specimens referable to the Collection of the Institute of Paleontology of
Uppsala.

Plate I.

Fig. 1. Conchoides micropunctata n.sp. Type «. 20 x. Holotype. No. ar. os. 10I.
Leskusanget I4 ........oiuininiii i i 151
a. Side view of carapace, right valve.
b. Anterior view of carapace.
c. Dorsal view of carapace.

Fig. 2. Comnchoides micvopunctata n. sp. Type . 20 x. No. ar. os. 107. Leskusinget 10. 153
a. Side view of carapace, right valve.
b. Anterior view of carapace.
c. Dorsal view of carapace.

Fig. 3. Conchoides socialis (BROGGER). 14 x. No. ar. os. 113. Stenberg 4......... 154
a. Side view of carapace, right valve.
b. Anterior view of carapace.
c. Dorsal view of carapace.

Fig. 4. Conchoides socialis (BROGGER). 14 x. No. ar. os. 426. Stenberg 5......... 154
Side view of left valve.
Plate II.
Fig. 1. Comnchoides meganotiferan.sp. Type f. Holotype. No. ar. os. 114. Leskusinget
3oL TR e T AL A S s S S 159

a. Side view of carapace, left valve.
b. Dorsal view of carapace.

c. Ventral view of carapace.

d. Posterior view of carapace.

Fig. 2. Conchoides meganotifera n. sp. Type f juv. No. ar. os. 141. Leskusinget 12.. 159
Side view of left valve.

Fig. 3. Conchoides meganotifera n. sp. Type f§ juv. No. ar. os. 142. Leskusinget 12... 159
a. Side view of left valve.
b. Anterior view of left valve.

Fig. 4. Conchoides meganotifera n. sp. Type «. No. ar. os. 138. Leskusinget 12 ... 156
a. Side view of right valve.
b. Anterior view of right valve.
c. Dorsal view of right valve.

Fig. 5. Conchoides meganotifera n. sp. Type « juv. No. ar. os. 133. Leskusanget 12... 156
a. Side view of right valve.
b. Anterior view of right valve.

Fig. 6. Conchoides meganotifera n. sp. Type a« juv. No. ar. os. 153. Leskusinget 4. 156
a. Side view of left valve.
b. Anterior view of left valve.
c. Dorsal view of left valve.
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II.
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Page
Conchoides rugosa n. sp. Holotype. No. ar. os. 154. Leskusianget 25 ....... 169
Side view of right valve.
. Conchoides ventroincisurata n. sp. Type a. Holotype. No. ar. os. 173. Rojer-
ASVAZEN 6. 0. vc v s cvrees ore 55555 555 o o o rars sve s BT e § 7 sree ST eNE E 0 s eve sFe e e ST 172

a. Side view of carapace, left valve.
b. Dorsal view of carapace.

. Conchoides ventroincisurata n. sp. Type f. No. ar. os. 166. Rojerasvagen 4.. 174

Side view of right valve.

Conchoides sp. No. ar. os. 791. Born-Dadran 4.
Internal mould of right valve showing muscle scars.

Conchoides sp. B. No. ar. os. 215. Ravands 5............ .. ..o, 179
Internal mould of right valve.
a. Side view.
b. Anterior view.

Comnchoides dorsodepressula n. sp. Holotype. No. ar. os. 120. Ré&vanis 2... 163
a. Side view of carapace, right valve.
b. Anterior view of carapace.
c. Dorsal view of carapace.

Plate III.

. Conchoides sp. D. No. ar. os. 156. Leskusanget 10....................... 167

a. Side view of left valve.
b. Dorsal view of left valve.
c. Anterior view of left valve.

. Conchoides minuta n. sp. Type a. No. ar. os. 176. Réavanids 5............. 175
Side view of left valve.
. Conchoides minuta n. sp. Type « Holotype. No. ar. os. 200. Stenberg 6.. 175

a. Side view of carapace, right valve.
b. Side view of carapace, left valve.
c. Dorsal view of carapace.

. Conchoides sp. D. No. ar. os. 157. Gullerdsen 8..................ouvu.n. 167
Internal mould showing the internal presulcate node.

. Conchoides minuta n.sp. Type B. No. ar. os. 202. Leskusinget 13........ 177
Side view of left valve.

. Conchoides minuta n.sp. Type B. No. ar. os. 196. Rojerdsvigen 6 ....... 177
Side view of right valve.

. Conchoides minuta n. sp. ab. posteroreticulata. No. ar. os. 207. Silverberg 1 178

a. Side view of carapace, right valve.
b. Dorsal view of carapace.

. Conchoides levis n. sp. Type «. Holotype. No. ar. os. 121. Leskusanget 22.. 165

a. Side view of left valve.
b. Dorsal view of left valve.
c. Anterior view of left valve.

. Conchoides sp. C. No. ar. os. 220. Silverberg 5......................... 180

Internal mould of left valve, side view.

Conchoides levis n. sp. Type . No. ar. os. 128. Leskusinget 22............ 166
Side view of left valve.

Comnchoides civcumstriata n. sp. Holotype. No. ar. os. 159. Leskusinget 25. 170
a. Side view of right valve.
b. Anterior view of right valve.
c. Dorsal view of right valve.

Conchoides ventropunctata n. sp. Holotype. No. ar. os. 119. Granmor 9.... 162
a. Side view of left valve.
b. Dorsal view of left valve.
c. Anterior view of left valve.
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Aparchites rveticuliferus n. sp. Holotype. No. ar. os. 238. Stenberg 2....... 187
a. Side view of right valve.
b. Dorsal view of right valve.
c. Anterior view of right valve.

Aparchites civcumexaratus n. sp. Holotype. No. ar. os. 234. Rojerasvagen 9.. 186
a. Side view of carapace.
b. Dorsal view of carapace.
c. Anterior view of carapace.

Aparchites depressulus n. sp. Type a. Holotype. No. ar. os. 231. Silverberg
3] Gl 15506600 BP0 600 B 16 B0 6 006 006 dd 6.0 I8 64A 66 6 66 A6 B¥la 6 a Mo ak 0o B o a 8o & 184
Side view of left valve.

Aparchites depressulus n. sp. Type f. No. ar. os. 228. Stenberg 5......... 185
a. Side view of right valve.
b. Dorsal view of right valve.

Plate IV.

. Macronotella planosalebrosa n. sp. Holotype. No. ar. os. 253. Leskusdnget 20.. 191

a. Side view of carapace, right valve.
b. Side view of carapace, left valve.
c. Ventral view of carapace.

. Macvonotella veticulata n.sp. No. ar. os. 250. Ravanas 9................. 193
Side view of right valve.
. Macvonotella fabuliformis n.sp. Holotype. No. ar. os. 246. Gullerdsen 13... 190

a. Side view of carapace, right valve.
b. Ventral view of carapace.

. Macvonotella fabuliformis n.sp. No. ar. os. 243. Leskusanget 24........... 190
Internal mould of right valve, side view.
. Macvonotella veticulata n. sp. Holotype. No. ar. os. 248. Silverberg II: 9.... 193
a. Side view of left valve.
b. Dorsal view of left valve.
c. Anterior view of left valve.
. Macronotella veticulata n.sp. No. ar. os. 249. Born-Dadran 5 ............. 193
Side view of right valve.
. Ceratocypris longispina n. sp. Type f. Holotype. No. ar. os. 256. Leskusinget
51660 0 00b 00 Hb 0 0bI00 00 UL 00 0 60000060 06 0/0FI0 T (o™ 10 70 00 G2 75 (5 P8 0.0 6 197
Side view of right valve.
. Ceratocypris longispina n. sp. Type a. No. ar. os. 261. Leskusinget 24 ... 197
Side view of right valve.
. Ceratocypris longispina n. sp. Type f juv. No. ar. os. 264. Leskusinget 24... 197
a. Side view of right valve.
b. Anterior view of right valve.
Ceratocypris longispina n. sp. Type o ad. No. ar. os. 258. Leskusianget 25. 197
Side view of right valve.
Ceratocypris. longispina n. sp. No. ar. os. 792. Born-Dadran 8 ............. 196
Internal mould showing spine, ventral view.
Cevatocypris longispina n.sp. No. ar. os. 794. Leskusinget 24............. 196

a. Side view of left valve.

b. Dorsal view of left valve.
c. Ventral view of left valve.
d. Anterior view of left valve.

Pinnatulites micvorugosa n. sp. Holotype. No. ar. os. 281. Leskusanget 19. 202
a. Side view of right valve.
b. Posterior view of right valve.
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Page
. Pinnatulites proceva (KuMMEROW). No. ar. os. 780. Leskusidnget 24......... 199
Side view of right valve, partly internal mould.
Pinnatulites procera (KuMMEROW). No. ar. os. 266. Born-Dadran 8 ........... 199
a. Side view of left valve.
b. Dorsal view of left valve.
c. Anterior view of left valve.
Pinnatulites tumida n. sp. Holotype. No. ar. os. 282. Gullerdsen 11.......... 203
a. Side view of carapace, left valve.
b. Dorsal view of carapace.
c. Anterior view of carapace.
Primitiella brevisulcata n. sp. Holotype. No. ar. os. 285. Leskusanget 8..... 209
a. Side view of right valve.
b. Dorsal view of right valve.
c. Anterior view of right valve.
Primitiella brevisulcata n.sp. juv. No. ar. os. 316. Stenberg 6............ 209
Side view of left valve.
Primitiella brevisulcata n. sp. ab. maculata. No. ar. os. 306. Leskusinget 8... 212

Side view of left valve.

Primitiella brevisulcata n. sp. ab. paucitubevculata. No. ar. os. 232. Leskusinget
T 215
Internal mould of left valve, side view.

Primitiella brevisulcata n. sp. ab. maculata. No. ar. os. 286. Granmor 2..... 212
Side view of left valve.

Primitiella brevisulcata n. sp. ab. maculata. No. ar. os. 305. Leskusanget 8... 212
Side view of right valve.

Plate V.

. Primitiella brevisulcata n. sp. ab. obscura. No. ar. os. 311. Leskusinget 17.. 213

Side view of left valve.

. Primitiella brevisulcata n. sp. ab. bituberculata. No. ar. os. 313. Leskusanget 10 .. 214

Internal mould of left valve, side view.

. Primitiella expressorveticulata n. sp. Holotype. No. ar. os. 324. Leskusinget 14. 220
a. Side view of left valve.
b. Dorsal view of left valve.
c. Anterior view of left valve.

. Primitiella expressoveticulata n. sp. No. ar. os. 321. Leskusdnget 10......... 220

Side view of right valve.

. Primitiella expressoveticulata n. sp. No. ar. os. 323. Silverberg 1. Specimen im-

pregnated with limonite ......... ... ... .. ... . . . 220
a. Side view of right valve.
b. Anterior view of right valve.
c. Dorsal view of right valve.

. Primitiella expressoveticulata n. sp. No. ar. os. 322. Leskusianget 10........ 220
a. Side view of right valve.
b. Anterior view of right valve.
c. Dorsal view of right valve.

. Primitiella dibulbosa n. sp. Type . Holotype. No. ar. os. 340. Born-Dadran 2. 218

a. Side view of left valve, partly internal mould.
b. Anterior view of left valve.
c. Dorsal view of left valve.

. Primitiella dibulbosa n. sp. Type o No. ar. os. 343. Leskusanget 22...... 217

Internal mould “of right valve.
a. Side view.

b. Dorsal view.

c. Anterior view.
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Primitiella dibulbosa n.sp. Type B. No. ar. os. 341. Rédvanids 10 ........ 218
Internal mould of left valve, side view.

Primitiella dibulbosa n.sp. Type f. No. ar. os. 342. Silverberg II:9...... 218
Internal mould of left valve, side view.

Primitiella sp. A. No. ar. os. 320. Stenberg 4 .......................... 216
Side view of right valve, partly internal mould.

Primitiella antevodepressa n.sp. No. ar. os. 336. Stenberg 5............... 222
a. Side view of left valve, partly internal mould.
b. Anterior view of left valve.
c. Dorsal view of left valve.

Primitiella antevodepressa n. sp. Holotype. No. ar. os. 345. Stenberg 5...... 222
Side view of left valve.

Laccoprimitia? foveosulcata n. sp. Holotype. No. ar. os. 357. Granmor 2 .... 234

Side view of right valve.

Ectoprimitia tenuiveticulata n. sp. Holotype. No. ar. os. 333. Stenberg 10.. 225
a. Side view of right valve.
b. Anterior view of right valve.

Haploprimitia lenticuloidea n. sp. Holotype. No. ar. os. 820. Leskusanget 17 228
a. Side view of carapace, right valve.
b. Dorsal view of carapace.

Laccoprimitia? foveosulcata n.sp. No. ar. os. 354. Stenberg 3.............. 234
a. Side view of left valve.
b. Anterior view of left valve.
c. Dorsal view of left valve.

Laccoprimitia ventroturgida n. sp. Holotype. No. ar. os. 359. Born-Dadran 2 ... 232
a. Side view of right valve, partly internal mould.
b. Dorsal view of right valve.
c. Anterior view of right valve.

Primitiopsis (?) civcumreticulatum n. sp. Holotype. No. ar. os. 360. Silverberg 2. 241
a. Side view of left valve.
b. Dorsal view of left valve.
c. Anterior view of left valve.

Conchoprimites veticulifera n. sp. Holotype. No. ar. os. 366. Stenberg 7.... 237
a. Side view of carapace, left valve.
b. Dorsal view of carapace.
c. Anterior view of carapace.

Euprimitia planopunctata n. sp. Holotype. No. ar. os. 390. Born-Dadran 6 ... 247
Side view of right valve.

Euprimitia macrvoveticulata n. sp. Holotype. No. ar. os. 373. Stenberg 4.... 245
a. Side view of left valve.
b. Dorsal view of left valve.
c. Anterior view of left valve.

Euprimitia macroveticulata n. sp. No. ar. os. 374. Leskusanget 8. Specimen
impregnated with limonite ............ 0 et iinmmomocaseesencnnon 245
Side view of left valve.

Euprimitia planopunctata n. sp. No. ar. os. 380. Born-Dadran 6.......... 247
Internal mould of right valve, side view.

Euprimitia tenuiveticulata n. sp. Holotype. No. ar. os. 370. Leskusianget 24.. 244
a. Side view of left valve.
b. Anterior view of left valve.
c. Dorsal view of left valve.

Euprimitia tenuiveticulata n. sp. No. ar. os. 371. Ravands 9............... 244
Side view of right valve.
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Fig. 27. Euprimites reticulogranulata n. sp. Holotype. No. ar. os. 392. Leskusanget 24. 250
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a. Side view of right valve.
b. Anterior view of right valve.
c. Ventral view of right valve.

Eurychilina dovsotuberculata n. sp. Holotype. No. ar. os. 421. Gullerasen 17. 254
a. Side view of right and left valves.
b. Dorsal view of right valve.
c. Anterior view of right valve.

Eurychilina dorsotubevculata n. sp. juv. No. ar. os. 415. Réavanis 10........ 254
Internal mould of left valve, side view, showing muscle scars. Velum partly
remaining.

Eurychilina dovsotuberculata n. sp. juv. No. ar. os. 414. Silverberg II: 7 ... 254
Internal mould of right valve, side view. Velum remaining.

Euvychilina dorvsotubevculata n. sp. No. ar. os. 803. Born-Dadran 8.......... 254

Side view of right valve.

Plate VL

. Eurychilina rugosotubevculata n. sp. Holotype. No. ar. os. 412. Silverberg II: 7. 256

a. Side view of right valve.
b. Dorsal view of right valve.
c. Anterior view of right valve.

. Laccochilina centrotuberculata n. sp. No. ar. os. 406. Born-Dadran 4 ........ 261

Side view of right valve.

. Laccochilina centrotuberculata n. sp. Holotype. No. ar. os. 407. Born-Dadran 4. 261

Side view of left valve.

. Laccochilina levis n. sp. Holotype. No. ar. os. 785. Born-Dadran 2......... 264
Side view of right valve.

. Laccochilina dovsoplicata n. sp. juv. No. ar. os. 395. Born-Dadran 7 ........ 259
Side view of right valve.

. Laccochilina dorsoplicata n. sp. Holotype. No. ar. os. 398. Silverberg II: 9.. 259

Side view of right valve.

. Laccochilina dorsoplicata n. sp. No. ar. os. 396. Silverberg II:6............ 259
a. Side view of right valve.
b. Anterior view of right valve.
. Laccochilina dorvsoplicata n. sp. No. ar. os. 397. Leskusianget 24........... 259
a. Side view of right valve.
b. Ventral view of right valve.
. Laccochilina dorsoplicata n.sp. No. ar. os. 399. Leskusinget 25........... 259
Internal mould of right valve.
a. Side view.
b. Anterior view.
c. Ventral view.
Laccochilina dovsoplicata n.sp. No. ar. os. 400. Born-Dadran 6........... 259
Side view of right valve.
Laccochilina densituberculata n. sp. Holotype. No. ar. os. 408. Réavanias 10 262

a. Side view of right valve.
b. Anterior view of right valve.
c. Dorsal view of right valve.

Ctenentoma rvectangulocarinata n. sp. Holotype. No. ar. os. 434. Stenberg 8.. 274
a. Side view of carapace, left valve.
b. Anterior view of carapace.
c. Dorsal view of carapace.
d. Ventral view of carapace.
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Ctenentoma wmacroveticulata n. sp. No. ar. os. 431. Stenberg 5............... 269
a. Side view of right valve.
b. Anterior view of right valve.

Laccochilina densituberculata n. sp. No. ar. os. 410. Born-Dadran 6.......... 262
Side view of left valve.

Ctenentoma macvoveticulata n. sp. No. ar. os. 427. Stenberg 5............... 269
Side view of left valve.

Ctenentoma macroreticulata n. sp. Holotype. No. ar. os. 420. Stenberg 4...... 269
a. Side view of right valve.
b. Anterior view of right valve.

Ctenentoma macroveticulata n. sp. juv. No. ar. os. 429. Stenberg 5........... 269
Side view of right valve.

Ctenentoma falcatosulcata n. sp. Holotype. No. ar. os. 433. Born-Dadran 8... 271
a. Side view of left valve.
b. Anterior view of left valve.
c. Dorsal view of left valve.

Plate VIIL.

. Ctenentoma plana n.sp. Type a. Holotype. No. ar. os. 442. Rojerasvagen 9.. 276

Side view of left valve.

. Ctenentoma plana n. sp. Type a. No. ar. os. 445. Leskusanget 25.......... 276

Anterior view of carapace, showing ventral carina.

. Ctenentoma plana n.sp. Type b. No. ar. os. 443. Rojerdsvageng.......... 278

a. Side view of left valve.
b. Anterior view of left valve.

. Ctenentoma plana n.sp. Type b. No. ar. os. 438. Born-Dadran 6........... 278

Internal mould of right valve, side view.

. Ctenentoma plana n.sp. Type b. No. ar. os. 444. Leskusanget 25.......... 278

Side view of right valve.

. Ctenentoma plana n.sp. Type b. No. ar. os. 441. Born-Dadran 5.......... 278

Side view of right valve.

. Ctenentoma canaliculata n.sp. Holotype. No. ar. os. 435. Ravanas6....... 273

a. Side view of right valve.

b. Posterior view of right valve.
c. Anterior view of right valve.
d. Dorsal view of right valve.

e. Ventral view of right valve.

. Ctenentoma sp. No. ar. os. 795. Born-Dadran 2.

Internal mould of left valve, side view, showing muscle scars.

. Aulacopsis monofissurata n. sp. Type a. Holotype. No. ar. os. 457. Stenberg 5. 284

Side view of right valve.

Aulacopsis monofissurata n. sp. Type a. No. ar. os. 464. Stenberg 4........ 284
Side view of left valve.

Aulacopsis monofissurata n. sp. Type b. No. ar. os. 470. Stenberg s5........ 286
a. Side view of left valve.
b. Anterior view of left valve.
c. Dorsal view of left valve.

Aulacopsis nodosa n. sp. Holotype. No. ar. os. 474. Ravanas 4............ 281
a. Side view of left valve.
b. Dorsal view of left valve.
c. Anterior view of left valve.

Fig. 13. Aulacopsis bifissurata n. sp. No. ar. os. 796. Leskusianget 9 ............... 287

Side view of right valve.

26 — 48755 Bull. of Geol. Vol. XXXIII
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. Aulacopsis bifissurata n.sp. No. ar. os. 8o1. Leskusanget 9............... 287

Ventral view.

Aulacopsis bifissurata n. sp. Type a. Holotype. No. ar. os. 821. Stenberg 5.. 288
Ventral view of carapace.

Aulacopsis bifissurata n. sp. Type a. No. ar. os. 487. Leskusdnget 9....... 288
Side view of right valve.

Aulacopsis bifissurata n.sp. Type b. No. ar. os. 485. Stenberg 4......... 290
a. Side view of right valve.
b. Anterior view of right valve.

Aulacopsis bifissurata n.sp. Type c¢c. No. ar. os. 489. Gullerasen 5........ 291
a. Side view of right valve.
b. Anterior view of right valve.

. Aulacopsis bifissurata n. sp. Type d. No. ar. os. 480. Stenberg 2.......... 29I

Side view of right valve.

Aulacopsis bifissurata n. sp. Type d. No. ar. os. 483. Stenberg 5........... 291
a. Side view of right valve.
b. Dorsal view of right valve.
c. Anterior view of right valve.

Glossopsis tenuilimbata n. sp. Holotype. No. ar. os. 497. Stenberg 5........ 303
a. Side view of carapace, right valve.
b. Dorsal view of carapace.
c. Ventral view of carapace.
d. Anterior view of carapace.

Glossopsis tenuilimbata n. sp. juv. No. ar. os. 498. Stenberg 5............. 303
Side view of left valve.

Glossopsis acuta n. sp. No. ar. os. 531. Stenberg 5................ ..., 300
a. Side view of left valve.
b. Dorsal view of left valve.

Glossopsis acuta n. sp. Holotype. No. ar. os. 542. Stenberg 5............. 300
Side view of left valve.

Glossopsis acuta n.sp. No. ar. os. 538. Ravanids 4................ ... ... 300
Side view of left valve.

Glossopsis alata n.sp. Holotype. No. ar. os. 584. Silverberg Il:1......... 306
Side view of right valve.

Glossopsis alata n.sp. No. ar. 0s. 583. Granmor 6 ...............vuuvn.n. 306
Side view of right valve.

Plate VIII.

. Glossopsis clavata n.sp. No. ar. os. 572. Stenberg 2...................... 308

Side view of right valve.

. Glossopsis clavata n. sp. Holotype. No. ar. os. 560. Ravanis 2............ 308

Side view of left valve.

. Glossopsis clavata n.sp. juv. No. ar. os. 561. Stenberg 2................. 308

Side view of left valve.

. Glossopsis clavata n.sp. No. ar. 0s. 547. Granmor 2...................... 308

Anterior view of right valve.

. Glossopsis clavata n. sp. juv. No. ar. os. 562. Ravands 1.................. 308

Side view of left valve.

. Glossopsis clavata n.sp. No. ar. os. 573. Leskusanget 2................... 308

Side view of left valve.

. Glossopsis lingua n.sp. Holotype. No. ar. os. 525. Ravands 1............ 298

a. Side view of left valve.
b. Dorsal view of left valve.
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Page
. Glossopsis lingua n.sp. No. ar. os. 556. Leskusdnget 3................... 298
Side view of left valve.
. Glossopsis lingua n.sp. No. ar. os. 533. Granmor 2...................... 298
Side view of right valve.
Glossopsis indistincta n. sp. Holotype. No. ar. os. 614. Leskusinget 25.... 315
a. Side view of right valve.
b. Anterior view of right valve.
Glossopsis mutilata n. sp. Holotype. No. ar. os. 597. Stenberg 7.......... 317

Side view of left valve.

Glossopsis vobusta n. sp. Type a. Holotype. No. ar. os. 585. Gullerasen 15... 320
a. Side view of left valve.
b. Dorsal view of left valve.

Glossopsis robusta n. sp. Type a. No. ar. os. 598. Gullerasen 8............ 320
Anterior view of left valve.

Glossopsis vobusta n. sp. Type b. No. ar. os. 778. Leskusinget 22......... 321
Side view of right valve.

Glossopsis robusta n. sp. Type C. No. ar. os. 605. Leskusinget 17......... 32T
Side view of right valve.

Glossopsis depressolimbata n. sp. Holotype. No. ar. os. 611. Leskusinget 24 . 313

Side view of right valve.

Glossopsis nodosa n. sp. Holotype. No. ar. os. 596. Born-Dadran 5......... 311
Side view of right valve.
Ogmoopsis paenequisulcata n. sp. Holotype. No. ar. os. 616. Rojerasvigen 2. 327

a. Side view of left valve.

b. Anterior view of left valve.
c. Ventral view of left valve.
d. Dorsal view of left valve.

Ogmoopsis nodulifera n. sp. Holotype. No. ar. os. 618. Silverberg II: 7..... 324
a. Side view of right valve.
b. Dorsal view of right valve.
c. Anterior view of right valve.

Ogmoopsis nodulifera n. sp. No. ar. os. 626. Gullerdsen 17................ 324
a. Side view of left valve.
b. Ventral view of left valve.
c. Anterior view of left valve.

Ceratopsis grandispinosa n. sp. A. Type o Holotype. No. ar. os. 620. Sten-
S S 558 06 0 P06 0 6 C o O 0 0 B0 66600600006 6000000000cBE6000600a000008 332
a. Side view of left valve.
b. Anterior view of left valve.
c. Dorsal view of left valve.

22. Ceratopsis grandispinosa n. sp. A. Type B. No. ar. os. 623. Stenberg 5..... 333

Side view of left valve.
Plate IX.

1. Ceratopsis grandispinosa n. sp. subspecies B. No. ar. os. 621. Stenberg 7..... 334
Side view of left valve, partly damaged.

2. Ceratopsis sp. C. No. ar. os. 635. Silverberg II: 9....... ... ... ... ..., 335
Side view of right valve, partly damaged.

3. Tetradella grewinghi (Bock). No. ar. os. 638. Stenberg 6................... 342
Side view of right valve.
(Sedimentary rock remaining on both sides of the lobes to prevent the granula-
tion of the lobes from damage at the preparation.)

4. Ceratopsis sp. C. No. ar. os. 609. Leskusdanget 24..............ovuinin... 335

Internal mould of left valve, side view.
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Page
Fig. 5. Tetradella grewingki (Bock). No. ar. os. 645. Stenberg 5.................. 342
Internal mould of right valve, side view, showing muscle scars. Velum
partly preserved.
Fig. 6. Tetradella grewingki (Bock). No. ar. os. 642. Stenberg 5. Specimen slightly
U012 (18000 M0 007 #"010.0.0.0.0 00 F0 00 07 6 (10 A0 010 0.0 S R0 v 0.0 0.0 0BG 0. 0. % Fa 342
a. Side view of right valve.
b. Ventral view of right valve.
Fig. 7. Tetvadella grewingki (Bock). No. ar. os. 640. Stenbergs................... 342
a. Side view of right valve.
b. Ventral view of right valve.
Fig. 8. Tetradella grewingki (Bock). No. ar. os. 776. Stenberg 5.................. 342
External mould of left valve, side view.
Fig. 9. Tetradella grewingki (Bock). No. ar. os. 644. Stenberg 5.................. 342
Side view of right valve, partly damaged.
Fig. 10. Tetradella lanceolata n.sp. Holotype. No. ar. os. 66o. Stenberg 4......... 346
a. Side view of left valve.
b. Ventral view of left valve.
Fig. 11. Tetradella grewingki (Bock). No. ar. os. 643. Stenberg 5.................. 346
Internal mould of left valve, side view, and part of velum.
Fig. 12. Tetradella teves n. sp. No. ar. os. 684. Leskusdnget 8..................... 348
Internal mould of left valve, side view; velum and part of valve left.
Fig. 13. Tetradella lanceolata n.sp. No. ar. os. 661. Gullerdsen 5.................. 346
Side view of right valve (old specimen).
Fig. 14. Tetradella teres n. sp. juv. No. ar. os. 677. Leskusanget 8................ 348
Side view of left valve.
Fig. 15. Tetradella teres n. sp. Holotype. No. ar. os. 686. Stenberg 4.............. 348
Side view of right valve.
Fig. 16. Tetradella terves n. sp. juv. No. ar. os. 681. Stenberg 4................... 348
Side view of right valve.
Fig. 17. Tetradella lanceolata n.sp. No. ar. os. 665. Leskusanget 7................ 346
Side view of left valve.
Fig. 18. Tetradella teres n.sp. No. ar. os. 668. Stenberg 4........................ 348
a. Side view of right valve.
b. Ventral view of right valve.
Fig. 19. Tetradella teres n.sp. No. ar. os. 675. Leskusianget 7..................... 348
Internal mould of right valve, side view.
Fig. 20. Tetradella lanceolata n.sp. No. ar. os. 673. Leskusanget 7................ 346
Internal mould of left valve, side view.
Plate X.
Fig. 1. Steusloffia polynodulifera n.sp. juv. No. ar. os. 711. Silverberg 5......... 355
a. Side view of carapace, right valve.
b. Ventral view of carapace.
c. Dorsal view of carapace.
Fig. 2. Steusloffia polynodulifera n.sp. Holotype. No. ar. os. 699. Gullerdsen 6... 355
a. Side view of left valve.
b. Anterior view of left valve.
c. Ventral view of left valve.
Fig. 3. Steusloffia polynodulifera n.sp. No. ar. os. 700. Born-Dadran 8 ........... 355
Side view of left valve (old specimen).
Fig. 4. Steusloffia polynodulifera n. sp. juv. No. ar. os. 708. Born-Dadran 5...... 355

Internal mould of left valve, side view, showing muscle scars.
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. Steusloffia cf. polynodulifera n. sp. No. ar. os. 777. Gullerdsen 17 ......... 355
Postsulcate part of internal mould of left valve, side view, showing ridges
corresponding to C III and C IV.
. Steusloffia polynodulifera n. sp. juv. No. ar. os. 701. Réavanis 10........... 355
Side view of right valve.
. Steusloffia polynodulifera n.sp. No. ar. os. 704. Born-Dadran 2 ........... 355
Side view of left valve.
. Kloedenella? dorsodepressula n.sp. No. ar. os. 723. Ravands 7............. 364
Side view of left valve.
. Steusloffia sp. No. ar. os. 798. Leskusanget 16.
Internal mould of right valve, side view.
Steusloffia sp. A. No. ar. os. 719. Born-Dadran 7 ....................... 359
Side view of left valve.
Ulrichia? sp. No. ar. os. 720. Stenberg 5............. ..., 362
Fragment of valve.
Pseudulvichia ? sp. No. ar. os. 721. Leskusanget 1o....................... 362
Fragment of valve.
. Bythocypris monocarinata n. sp. No. ar. os. 726. Silverberg II: 4............ 368
a. Side view of carapace, left valve.
b. Side view of carapace, right valve.
c. Ventral view of carapace.
d. Dorsal view of carapace.
Bythocypris monocarinata n.sp. Holotype. No. ar. os. 725. Granmor 9.... 368
a. Side view of carapace, right valve.
b. Anterior view of carapace.
Bythocypris curvata n. sp. Holotype. No. ar. os. 748. Leskusinget 25...... 377
a. Side view of carapace, left valve.
b. Posterior view of carapace.
c. Ventral view of carapace.
d. Dorsal view of carapace.
Bythocypris elongata n. sp. Holotype. No. ar. os. 765. Silverberg II: 4..... 374
a. Side view of carapace, left valve.
b. Anterior view of carapace.
c. Dorsal view of carapace.
d. Ventral view of carapace.
Bythocypris curvata n.sp. No. ar. os. 752. Leskusianget 23................ 377
Internal mould of right valve.
a. Side view.
b. Posterior view.
Plate XI.
. Bythocypris obliquedorsata n.sp. Holotype. No. ar. os. 745. Ravanids 9.... 376
a. Side view of carapace, left valve.
b. Ventral view of carapace.
c. Dorsal view of carapace.
d. Posterior view of carapace.
. Bythocypris obliquedorsata n.sp. No. ar. os. 744. Granmor 9.............. 376
a. Side view of carapace, left valve.
b. Dorsal view of carapace.
c. Anterior view of carapace.
. Bythocypris nonumbonata n.sp. Type a. Holotype. No. ar. os. 728. Réava-

TMLS J o e o e ottt e ccccc g Bcccprcfeccceplccecccepecq-q 369
Side view of carapace, left valve.

. Posterior view of carapace.

. Ventral view of carapace.

. Dorsal view of carapace.

o oe
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Fig. 4. Bythocypris nonumbonata n. sp. Type b. No. ar. os. 727. Gullerasen 7..... 370
a. Side view of carapace, left valve.
b. Ventral view of carapace.
c. Dorsal view of carapace.
d. Posterior view of carapace.

Fig. 5. Bythocypris monoumbonata n. sp. Type b. Holotype. No. ar. os. 730. Leskus-
AR b 2O ey hel el he R 3 slelfen ol ek e ok fowei 5 oo Vomo Pe Hole il o e ohe. Spohe sc on e Re 372
a. Side view of carapace, left valve.
b. Anterior view of carapace.
c. Dorsal view of carapace.

Fig. 6. Bythocypris monoumbonata n.sp. Type a. No. ar. os. 731. Stenberg 7..... 372
a. Side view of carapace, left valve.
b. Posterior view of carapace.
c. Dorsal view of carapace.

Fig. 7. Bythocypris ellipsiformis n.sp. No. ar. os. 737. Leskusidnget 14............ 373
a. Side view of carapace, left valve.
b. Anterior view of carapace.
c. Dorsal view of carapace.

Fig. 8. Bythocypris ellipsiformis n.sp. Holotype. No. ar. os. 736. Leskusinget 14. 373
a. Side view of carapace, left valve.
b. Side view of carapace, right valve.
c. Posterior view of carapace.
d. Ventral view of carapace.
e. Dorsal view of carapace.

Fig. 9. Bythocypris sp. A. No. ar. os. 767. Born-Dadran 8 ...................... 378
Side view of right valve.

Plate XII.

Transverse sections through ostracodal carapaces and valves. Slight retouch. Magni-
fication 130 x, except Figs. 1 and 4 (40 x).
Fig. 1. Conchoides micvopunctata n. sp.
Figs. 2—3. Conchoides ventroincisurata n. sp.
Fig. 4. Conchoides circumreticulata n. sp.
Fig. 5. Macronotella fabuliformis n. sp.
Fig. 6. Pinnatulites procerva (KUMMEROW)
Fig. 7. Ceratocypris longispina n. sp.
Fig. 8. Primitiella brevisulcata n. sp. ab. maculata.
Note the perforations through the valves for sensory bristles in Macronotella fabuliformi
and Pinnatulites proceva.

Plate XIII.

Transverse sections through ostracodal carapaces and valves. Slight retouch. Magnifi-
cation 130 X,

Fig. 1. Aulacopsis monofissurata n. sp.
Fig. 2. Aulacopsis bifissurata n. sp.
Fig. 3. Glossopsis tenuilimbata n. sp.
Fig. 4. Glossopsis lingua n. sp.

Fig. 5. Glossopsis clavata n. sp.

Fig. 6. Glossopsis robusta n. sp.

Fig. 7. Ogmoopsis nodulifera n. sp.

Plate XIV.

Transverse sections through ostracodal carapaces and valves. Slight retouch. Magni-
fication 130 x, except Figs. 7 and 8 (65 x).
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Fig. 1. Tetradella teves n. sp.

Fig. 2. Tetradella grewingki (Bock)

Fig. 3. Steusloffia polynodulifera n. sp.

Fig. 4. Eurychilina ? sp. juv.

Fig. 5. Chilobolbina dentifera (BONNEMA)

Fig. 6. Eurychilina dorsotuberculata n. sp.

Fig. 7. Eurychilina dorsotuberculata n. sp.

Fig. 8. Bythocypris ellipsiformis n. sp.

Fig. 9. Beyrichia kloedeni McCov. Note the longitudinally sectioned young larval

carapace, which is enclosed in the upper right part of the adult carapace.

Plate XV.

Schematic figures showing transverse sections through ostracodal carapaces, drawn on
the basis of thin-sliced specimens as shown in Plates XII—XIV. Magnification 43 x, except
Figs. 1 and 5 (21.5x).

Figs. 11 and 15 show ventral carina (2) and velate ridge (b).

Figs. 16—19 show different types of ventral carina. In Figs. 20—21 two types of vela
are demonstrated (in Fig. 20 the ventral hinge device occurs along the ventral margin of the
valves, but in Fig. 21 along the velate margin). In Fig. 22 the ventral swellings may repre-
sent a type of brood pouches.

Fig. 1. Conchoides wmicvopunctata n. sp.
Fig. 2. Conchoides civcumreticulata n. sp.
Fig. 3. Conchoides ventroincisurata n. sp.
Fig. 4. Conchoides ventroincisurata n. sp.
Fig. 5. Bythocypris ellipsiformis n. sp.
Fig. 6. Pinnatulites procera (KUMMEROW)
Fig. 7. Macronotella fabuliformis n. sp.
Fig. 8. Tetradella teves n. sp.

Fig. o. Ceratocypris longispina n. sp.
Fig. 10. Eurychilina dovsotuberculata n. sp.
Fig. 11. Aulacopsis monofissurata n. sp.
Fig. 12. Eurychilina ? sp. juv.

Fig. 13. Tetradella grewingki (Bock)

Fig. 14. Aulacopsis bifissurata n. sp.

Fig. 15. Ogmoopsis nodulifera n. sp.

Fig. 16. Glossopsis tenuilimbata n. sp.
Fig. 17. Glossopsis clavata n. sp.

Fig. 18. Glossopsis lingua n. sp.

Fig. 19. Glossopsis robusta n. sp.

Fig. 20. Eurychilina dovsotuberculata n. sp.
Fig. 21. Chilobolbina dentifera (BONNEMA)
Fig. 22. Beyrichia kloedeni McCov.

Plate XVIL

Thin slides of rock samples with sections of ostracods. Non-retouched photographs. Magni-
fication 40 x.

Fig. 1. Longitudinal section of a non-described spiniferous ostracod (Leskusinget 24).

Fig. 2. Longitudinal section of a non-described, partly spiniferous ostracod (Leskus-
Anget 1).

Fig. 3. Longitudinal section of an ostracod (Born-Dadran s5).

Fig. 4. Transverse sections of Conchoides sp. (most likely C. minuta n. sp.); ostracods
partly filled with limonite (Rojerasvagen 4).

Fig. 5. Transverse section of valve fragment of Glossopsis sp. (probably G. acuta n. sp.)
(Stenberg 13).

Fig. 6. Transverse section of valve fragment of Tetradella sp. (certainly T. grewingki
[Bock]) (Stenberg 4).

Fig. 7. Transverse section of valve fragment of Steusloffia (certainly S. polynodulifera
n. sp.) (Leskusanget 23).
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Plate XVII.

Thin slides of rock samples with sections of ostracods. Non-retouched photographs.
Magnification 40 x, except Fig. 4 (130 x).

Fig. 1. To the left is a Conchoides carapace, in the centrum a larval Ceratocypris longi-
spina valve (Roéjerasvagen 9).

Fig. 2. In the upper right part a Bythocypris carapace (Ravanis 9).

Fig. 3. Valves of Ceratocypris longispina n. sp. and Bythocypris sp. juv. (Born-Dadran 7).

Fig. 4. Fragment of Steusloffia polynodulifera n. sp. (Ravanas 3).

Figs. 5—6—7. Sections through carapaces (Conchoides) filled with limonite; in Fig. 6
valves of different specimens attached to each other. (Fig. 5: Stenberg 6; Fig. 6: Rojeras-
vagen 3; Fig. 7: Rojerasvagen 4.)

Plate XVIII.

Thin slides of rock samples with sections of ostracods. Non-retouched photographs. Magni-
fication 40 x.

Fig. 1. In centrum valve of Glossopsis sp. (possibly G. acuta n.sp.) (Stenberg 4).

Fig. 2. In centrum valve of Steusloffia cf. polynodulifera n. sp. (Ravanis 4).

Fig. 3. Ostracodal valves encrusted with limonite; in under left corner contamination
of one Glossopsis and one Conchoides valve (such phenomena fairly common) (Rojerasvagen 3).

Fig. 4. To the left of the gastropod, larval valve of Ogmoopsis nodulifera n. sp. and in
the gastropod an even younger stage of the same species (Rojerasvigen g).

Fig. 5. Larval ostracodal valve (possibly Ctenentoma plana n.sp.) (Leskusinget 24).

Fig. 6. Larval ostracodal valve (possibly Steusloffia polynodulifera n. sp.) (Guller-
4sen 16).

Plate XIX—XXII.

Vertical distribution of the ostracodal species in the localities investigated.

Plate XXIII

Vertical distribution of species.

Plate XXIV.

Vertical distribution of genera.

Plate XXV.

Total frequency of the ostracods. Broken longitudinal line indicates greatest frequency
of ooids.

Plate XXVI.

Total frequency of species and genera.



Bull. Geol. Inst., Upsala. Vol. XXXIII:3 Pl 1




Pl. II Bull. Geol. Inst, Upsala. Vol. XXXIII:3




Bull. Geol. Inst.,, Upsala. Vol. XXXIII:3 Pl. II1

@1411 14b 14c

16a 16b



PL. IV Bull. Geol. Inst., Upsala. Vol. XXXIII:3




Bull. Geol. Inst.,, Upsala. Vol. XXXIII:3 PL




Pl. VI Bull. Geol. Inst., Upsala. Vol. XXXIII:3




Bull. Geol. Inst., Upsala. Vol. XXXIII:3 Pl. VII




PI. VIII Bull. Geol. Inst., Upsala. Vol. XXXIII:3




Bull. Geol. Inst., Upsala. Vol. XXXIII:3 Pl. IX




Bull. Geol. Inst., Upsala.

Vol. XXXIII:3




Bull. Geol. Inst., Upsala. Vol. XXXIII:3 Pl. XI




XII

Pl.

2
9

XXXIII:

Inst., Upsala. Vol.

Geol.

Bull.




Bull. Geol. Inst., Upsala. Vol. XXXIII: 3 Pl. XIII




Bull. Geol. Inst.,, Upsala. Vol. XXXIII: 3 Pl. XIV







XVI

Pl

2
I

Vol. XXXIII:

Inst., Upsala.

Geol.

Bull.




XVII

Pl.

2
J

NXXXIII:

Vol.

Inst., Upsala.

Geol.

Bull.




Bull. Geol. Inst., Upsala. Vol. XXXIII: 3 Pl. XVIII




XIX

Pl.

Vol. XXXIII: 3

Bull. Geol. Inst., Upsala.

Aparchites

Conchoides

samyrody

‘ds g
11 81aquapg

faaquag

sp.

SEUEATY]

A

1ofuesnsysay

uasgd|no

bt
SEuEATY
UeIpE(-uog

1 Fugsnyjsa

A, circumexaratus

ualizaspaaloy
d+mx

X

Saquag

11 S1aqa2ap1g

A, depressulus

koo
JOUIuEIS)
Squag

Squag

A. refi-
culiferus

dsg

(& pur 1 sydures)
S13quap15
S1aquag

11 813qaaapg
wdrasgiafoy

stueary

18ugsnysay

C. sp.

usgIAND
1owuEny

uEIpE([-Wog

lounnreiny

C. ventro-
punctata

z
seueATy

UeIpEC]-wiog

C. rugosa

18ugsysag
ks

11 312q12a018
wieaseiloy

SEUEAEY

C. circumstriata

UEIpR-wog
wfugsnysay
g2z

I

1afursnysa]
UIsEINDy

b SEUEAEY
uelpg(-wog

oo

C. levis

UL NG
s sgueary
108ugsnysa]

(1 apdweg)
Saaquaps

C.sp. B

SEUBAEY

{1 apdures)
EIELTENTS

C.sp. C

wigaspialoy

g+ox

(1 odureg)i3rqaaanig
Snquag
UFERMD

" TEURALY
1Bupsnysay

I

JOWIUEID)

C. micropunctata

UsEIRND

8 seueAty
18upsnysoy
Saquang

C. socialis

g:® 3

I

1Bugsnysay

o Snquag
wazaspnaloy

kg

128ugsnysa

C. ventroincisurata

SEUEAEY

Saaquang
uadgasgialoy

(1 apduseg)
Sraquaapg

138upsnys>y

C. minuta
ab. posteroreticulata.

(¢ 2jdue)
Saquaps

uafgaseialoy

f10qung

C. minuta

Jowuelny

usEIAND

1fugsnysay

SEURATY

3
JOwnresny

uIEIARD

C.sp. D

13uesnysoy

d-® 3

z

11 82293478

. quag
1Bupsnysry

Iz

Joluuelsy

usEINY

C. meganotifera

" S1aquing
seueary
128 ugsnysy

SEUTARY

C. dorso-
depressila

-
————

-1

Thh ——

ES

&>

-»

<

-»

G/RII

-
-

<

==159 + 160

159 ===

.

RI/G

~== = 10 specimens per reference quantity



PlL. XX

Bull. Geol. Inst., Upsala. Vol. XXXIII:j

ouppdmg 7 ——4—+
3 +—+
5 108ugsnysay —
3
3 J0LUEL -
S ?
=z 11 Saaquaap -
S IQRALS
S
W... = ueIpEj-ulog —
rj
n uxgiafng @
£ 3
m¢.m 11 S1quaaps
o 3
sapinidng g —_—
s
- = UEIpEC]-og
g3 "7
M Mo 11 aaqaaapg .
==
S 3
by = Hump—mf._:_no\m D —
6 uj
; - '\ 4
\ Ed - Yy 0r
dsg * “
usfeaseafoy
& 1Fugsysa] .||A|o
g
UKEI[ND)
uTIpRC-uIog —
=
= k3 —
g .
T EE nSgquagpg =
35 |
[£5) ui g mmpgoweqg O
z —
L=
ERG seueARy
£
i w wiugsnysa] -
I

(z spdures) Baaquaagg

19 3ugsnysay

E. macro-
reticulata

Faaquarg

(v ajdwrg)
S1aquaapg

P. circum-
reticulatum

sapmuadoypuery g

uaBeaspiofoy
=
.UMJ sEueARy
3
e waBugsnysay
] fqung
vunapdoney 3
X
8
£y 1Buesnysary
%
=¥ uBIpEC[-wIo
i ] i) 1
4
=
5
-M 18ugsnysay
g
M S1aquarg
2,
”un Jowutiny
: 3
S 8%
= =5 wiupnyeq

ounanadoyy 3
wiugsnysa]

fraqung

E. tenuireticulata

< Ectoprimitia  Haplopri-><—— Laccoprimitia ——s<Conchoprimites >< Primitiopsis > <

b d

I
(5 pue 1 sdureg)
Faaquaaps

Fquag
11 81aquaapg
wigaspraloy
seueary
& ]

i 108upsnysa]

a v
uIsEIdND)

Jouuelsy

deo g

[} 1afuesnyysoy
z

1a8ugsnysry

11 31q298715

SEUEATY

P. dibulbosa
B

UEIpE(]-tog

3
8easpialoy
spuTARY

Snaquag

Fiaquarg

P. sp. A P. anterodepressa

b4

(1 adureg) Rraquaapg

wiraseaafoy
JOTILEIT)
SEUEATY

ﬂ.onmuu:n_u

Primitiella
P. expressoreticulata

Snquang

1a8uesnysay

pieaNStANY o T

1wBugsnysoy

ab. bi-
tuberculata

ol

Jouessy

1aBupsnysay

tuberculata

I

81aquarg
1afupsnysay
ussgIIIND

ab. line- ab. obscura ab. pauci-

punctata

I
uasEIAInD
spueany
Jowuelsy

Snaquag

ab. maculata

18ugsnysa

X

(1 aydures) Baaqaaapg
uogaspaaloy
UAEIAND
SEUTAEY

Jomuelsy

Main type

aaquang

18ugsnysag

->

-

-

-

-

:oamuuzn-u
11 83qaa11g

uaBeaseaaloyg

SEUTARY

P. procera

1Fugsnygsa

UEIpET-UI0F

UNRELIYND

198usnysr

geo I
SEUTAEY

urIpE(I-wog

C. longispina

ofupsnysa]

Ceratocyprisa- <———— Pinnatulites
P. micro- P. tumida
rugosa

.

pljaonolvy T

URIpTC[-uog

M. sp.

3

STUTAEY

UEIPEC]-LIOf

M. reticulata

11 aaquaapg
I

11 31q478
seueAry
UEIpEC[-og
widzaspaloy

=1

M. fabuliformis

-
-

>

+*
-
-
——
e

T e

=1
UISEIN[NDY

wBugsnyy

<« Macronotella

M. plano-
salebrosa

G/RTI

RI/G

~== = 10 specimens per reference quantity



Pl. XXI

Bull. Geol. Inst., Upsala. Vol. XXXIII:3

s

(z pur 1 spdweg) Fraquapg
Fquag
11 S1qu08p15
wigasesaly
SEUEALY

1aBursnysa

G. sp.

USEI Ny

lowueary

UBIPT{]-WIOH

UEIPEC]-MIOF

1fugsysa]

UEIPE([-WIog

G. nodosa G. indistincta

UTIPE(]-uIog
UL Ny

SEUEAEY

G, efcprtsmfimbam

1 Bugsnysay

= fupmysry

k!

G. robusta

uespe(l-wioy
= 1aBupsnysry
uasgIme

Saqung

G. mutilata

kS

JOWIUEITy

alata

11 S1aquaapg

G.

USRI

STUEAEY]

uafeaseaaloy

G. .’fug:m

Fuaquang
128 upsnysay

JOWIEID)

Glossopsis

Iowuesny
UISEII[NE)

SEuEATY

G. clavata

ualraseafoy
12 dupsnysag

Snqung

“1

(v apdwes) Saaquoagg

oy

G. aenta

USERND
seueAty
uaBeaseaofoy
1a8ugsnys]

Saaquag

21

11 S3aquoaps

1Bupsnysay

UG

Jotnelny

G. tenuilimbata

SEUBAEY

uwpaspaloy

Baaquag

sdawpy g

SEURAEY

A. nodosa

q+vg
(1 aydures) Graqaangig
weasesaloy

Jowueiny

szueATy

usgIYOD

A. monofissurata

1Bugsnysyy

Aulacopsis

S1aquag

PHI+q+px

BEEO
seueaty
widgaspifoy

WM

A. bifissurata

fraquang

1wugsnyso]

PN T

dix
Saquag
11 $13quap1s
waeaspaofoy
sEwEARy

198ugsnysa]

C. sp.

DAEEAND

Iouelny

ueIpEq-wog

sulcata

uBIpR-wog

C. falcato-

§+¥3

kot
uespgq-wog
11 S3quap5

1 Fupsnysry

Ctenentoma

waleaspaaloy

z

C. plana

uelpg(l-wiog

11 83aqapg

=1

+

4
Y
- & r'y
+ + 4
—
-
-
o 'y ol
+ ' B
——y
o+—s

!

-
4

i |

uafeasesaloy

licu-
lata

SEURAEY

fquag

C. rect- C. cana-

angulo-
carinata

I

gD

C. macro-
reticulata

Saaquarg

puljloeT X

dsg
Faaquag
11 Ssaquaapg
uaeasesafoy

-9
J STUEATY

3

1wdugsnysay
USEIAIND

uespg(-uiog

<4

ueIpe(]-iog

L. densi-
tuberculata

SEUEAEY

3

RTINS

Laccochilina

SEUTAEY

128ugsnysg

L. dorsoplicata

UEIpEJ-wog
11 Saaquaapg
X

SEUTAEY

ueipgcl-wiog

->

-

+
>
———
D -
o

-

<

-
-
-

»>

G/R1I

RI/G

= = 10 specimens per reference quantity



Pl. XXII

Vol. XXXIII:3

Bull. Geol. Inst., Upsala.

__ﬁ wpm g
(5 apdures) Bioquoapg
Braquag

11 813q12018
uaBgaspoloy

seueary

-

-

e

Ostracoda indet.

\ sudboyilg 2

dsg

(s spdures) Sroquapg

B1quag
11 83qa9ap15
usBgaszioloy

P. sp.

SEUEAEY

1aBugsnygsoy

P.sp. A
8
a
§

——n»glﬂ._ﬂm
1t 3quaps
uaBeaspafoy

B. curvata

FIueARd

g

<

—
-

e

gsnysa]

X

Jownen

dorsata

SEuEARH

X

Bythocypris
B. mono  B. oblique-

11 313q22ap15

carinata

Iouiuein
(6 adwes)Baaquaapg
: 1t 8:3q23ap1g
o
2
(r aduses) Sraquarg
-y
1a8upsnysry

= 81quag

B.

RO

(= aydwres) Sxquanpig

B. nonumbonata
n

= BLITT3TSY

SEUBATY

depressula

seuEARy

K.? dorso-

18ugsnysey

Pseud- Kloede- <

richia ulrichia nella

Squag

Ul-

U.?sp. P.7sp.

A vffosmaig 7

dsg
11 833qaaa5

SEUTALY

S. sp.

1a8upsnysry
udsRINY

ueIprg-wog

ueIpg(]-iuog

S.sp. A

ks

Steusloffia

(1 apdures) Saxqnapg

URIPE(T-WIOH

1aBugsnysay

11 $13qa2ap35
waBrasgaaloy

S. polynodulifera

Saaquag

SEUEATY

UIEIAOD

A oljapoisaL, 3

dsg
quag

g 11 15qa0a115
spueAry
1Bugsnysy

Jowuelny

Jouuelny

T. teres

1wSupsnysoy

Saaquag

Tetradella

BHEIIMD
1 Sugsnysa]

T. lanceolata

S1quag

4
uadgasgaaloy

USSEIIND

seuEagy

T. grewinki

Jolueisy
198ugsnyso]
Haaquarg

sisdowaary T

>

weIpgq-wog
1ofugsnysay
11 822q29ap15

<4

C.sp. C

o Snquag

Ceratopsis

C. grandispinosa

3

@ Snquag
-
8 Snquag

L=4

e 2

——

N

sEurATy

128upsnysay

O. nodulifera

ueipr-wog
USEIAND

11 833quaapg

wSeasgaafoy

sulcata

O. paenequi-

< Ogmoopsis

-

£-3

G/RII

RI/G

~== = 10 spccimens per reference quanticy



PlL. XXIII

3

Vol. XXXIII

Bull. Geol. Inst., Upsala.

v -ds sudlsopiig

q esngos sisdossojo)
EIEINSOILIT) EUWICIUIUND)

v ds viyjopsnazg

epunsiput sisdossojn

esopou sisdossojn
EIE[NIIIqIIISUIP TUIIYI00E]
eepundouryd ennuudng
rIE|naIIqnIosIop eulyaLing
¢ eueyd rwououny)

d pue » eudsifuo sud4sorenry
smeexawnon sayaiedy
viepopaNuY ennuudng
esopou sisdoorjny
uemoaqmiosodna euryphing
eyepnuesfononas smmuudng
» msoqiaqip gy

0 ds suddooresary

snurojrnge) ejjaioucioepy

» $1A3] SIPIOYIUCD)

ereppundonuaa saploydue’)

erequurjossaidap sisdossoj

erearjdosiop euII 2000

vyeaind suddooydg

vsoSna sapioypuo)
EIT[NINAI B[[2I0UCLTI

g wsoqnqip rjpunuLg
eyesiopnbijqo sudfooyidg
epifimonuoa enuudosoey
SIAJ] U020t

TpIuNg saymITuuLg

e1o001d sopmeumg

EIELISWINDIN SIPIOYIUO])

expinpou sisdoowdo

ereunesouoiu sudAsoyidg
exeduop sudloyilg
esodniomniu samITuUlg
g s1ad] saproypuo)
£IR[NO1qIONUID TUI[IYI023E]
q eued vwojudua)
e wsnqos sisdossojn
D msnqos sisdosso[n
esorqapesoueyd e[jaIoucIER
eaprononud| ennundojdeyy
erenanamun enuudolg
¥[nssa1daposiop ¢ E[jauapaory
CIR[NOI[EUED BLUOIUIUND)
q vaeuoqunouow sudAsodg
g ds soproyouo)
¢ vieuoqunouows sudLsoyidg
g esourdsipuesd sisdojesary
eemnw sisdossojn
enjnanal ssnuudorpuon)
D ds saproyouoy
d rapoucdowr saproyoucy
‘ds ;enpumpnasg
TITNIDGMIQ "qE TIEI[NSIAMIG E[PPRIULG
» wuepundonnu saployiuo)
eenasaquinned 'qe EIEI[NSIAMIQ EjPLNULG
» snnssaadop saampiedy
d viesundoniu saproypuory
ereuLiedo[nSueIdal TwoIUAUID)
essardaporoue ejppunuLg
» y vsourdsipuesd sisdozesany
ds zenpuyn
urfe sisdosson
stuoyisdi sud£{soyidg
q veuoqunuou sudLsoyidg
d snssadap sampredy
d v vsourdsipuead sisdosesary
elpnonosonew enuudng
v -ds gnnung
SI[EID0S sapIOYaU0D)

» = =

d wEmspulonuaa soproydue)

52191 [IpraIIL,

GHQ—:UMVJ._OHUHQO ‘qE EINUIL SIPIOYdU0D)

EINSQO “qE EIEI[NSIADIG E[IRNWILIG

g pur =» EnunL sOplOYIUO)

 "ds sapioypuon

EIE[NONDIOIEL BIIOIUIUIID)

ﬂuﬂmgn—ﬂ.— N:U.TEMU‘H‘

» ejuouedour saproyduo
snIaginanal sanpredy

reundour] “qe BEANsIAdIq T[PhIUL
eieon2l0ssdxd TP
eyeansmboused sisdoowdy

enjpouljod eyjopsnag
vieanssyouow sisdodeny

epssasdoposiop sopioyouoyy

erequunud; sisdossojn

enduyy sisdossojn

& eaeuoqunuou sudAsopdg

P pue > 'q ‘e vemssyiq sisdooeny

enoe sisdossojn)

eyeaz sisdossopn)

adAs urewr ‘eaeopnsiadag efamIUILg
umaid eppopenay
EIE[IOTW "qE BIEI[NSIADIG B[PRIuLg

£182[N500A0) ¢ EnNuLdodoe]

-

-

e e

-»>
-
—t— e —

[
+
+

-
—————
e —

4

-

G/R 1I

¥

-
-

-
-
E 3
——
4

4

-

— — 1O SPLTil'I'I(‘I‘IS per reference qunmi:y



Pl. XXIV

Vol. XXXIII:3

Bull. Geol. Inst., Upsala.

Aouonbayy [mo],

euiyAmg

sudfoore1a)

soymuudng

sanaeuuLg

E[[Rrouonepy

BUIIY20208]
ennuudopdeyy
ennundoidg

SE[[ouapaory

(14 apdwes ‘31aqa0a15)
sisdonnung

saynunudoypuoy
¢enpUnpnasq
¢EIRHIN

ennunadng

sisdorea)

sangyoredy

sisdoowS

eljjo[snNg

sisdossoj

soploYPuUc)

sudAooydg

TLHIoIUAUNI D)

e[y

sisdooejny

ennundose

e[PprIdL

“19pul TPOIENISO

-
>
->

———
-T

-’

b
-

-
ey
f

S D | B

e ol

2

-

———

———
el

-

——

—
164

e
——
p

4

-
ey

—
164

+

-

g

-

G/RII

RI/G

= = 10 specimens per reference quantity



Bull. Geol. Inst., Upsala. Vol. XXXIII:3 PL. XXV

Rivanis Rgjerasvigen Leskusinget Gullerisen Granmor Stenberg Silverberg Silverberg 1II Born-Dédran

G/R I wg\

RI/G

= Total frequency of Ostracods per 10 samples s Total frequency of Ostracods per 10 sampless = ————— Number of samples investigated ———————— Number of specimens observed ... Correction factor for the weight

1 weighing together 100 g 2 3 4 5

i 1 i 1 i

I Il
0 10 20 310 40 40 100 0 50 100 IS0 200 250 500 [e] 1 2 3 4 5 10

Scale for 1, 2 and 3 Scale for 4 Scale for s



XXVI

PL

Vol. XXXIII:3

Bull. Geol. Inst., Upsala.

&T[Ruspaony
enpumpnasq
sisdonnuug
ennundoydeyy
PN
ennuudony
soynuudng
enmundoooe]
sauudoypuor
sisdojesay
eunpAing
sudfsore1an)
sonyoaedy
E[[2I0U0IIEW
ennuudng

sTniEuUlg

FUfIR000v]
Elgoysnaig
sisdoouwso
EWIOIUIUIYY
sudboophg
sisdoseny
PPy
F[IPPeIRL
stsdossojny
(mmunr -5 1daoxa saproyouo))
sIployauo’y

Tnss21doposiop ;Ej[uapaoyy
ds ¢empumpnasg

v "ds eyjopsnaig
eyeonsmbouded sisdoowp
wiemnw sisdossofo

esopou sisdodejny
EJEI[NSOIEI[E) BLUOIUIUNT)
eyenoaqmosodna eurpyAinyg
wnyemonarwnaIp sisdonruig
eapro[nonua| enruudojdery
v 'ds g[pnmung

EprNg soynieuurg
eso8nionnu synyeuurg
e[nssaadoposiop saprotypuony
tiepundonuaa saproyouoy
STEOS s9pIOYIU0)
ejeunesouow sudsoypdg
ds genpuin

eunsiput sisdosso[

exefe sisdossojn)
eyeuneso[nSuedal ewoiwauN
EJE[NOT[EUED) EWOIUIUND)
S ERpOE]
epiBmionuaa ennundosne]
esoqafesoued efpaioucEN
eeduops sudloopdg

esapou sisdossojny
BIENIFIONIUID EUNTYIOIET]
eg[nouaImud) ennuudng
ereonAamuyn entumdody
snaapnonar saypredy
rieszopanbiqo suddoyidg
erejnuesdomona: sanuudng
smyezexawnoI sanpIedy

d "ds soproypuony
treuoquinouow sudLsoypdg
BRSSP BURIR030T]
vsoSna1 saproypuon

stunoisdnpo sudAsoydg

erenoquinuou sud{soqig

elg[nonazonew ennwudng

EsoqInqip efRILILg

D *ds sisdoyerary
TIE[Ns0340§ ¢ ennwndoe ]
EIE[OIDUE] E[[IPELI]

g =
DYy — —
gV

esourdsipuead sisdoyesay

eisnqos sisdosso[o

v *ds sudlooyihg
EIE[NONAI E[[310UOLER
BB srwndoyouo)

d — —

B o= —
snynssaadop saryoredy
essaadaporaue ey
STULIOJINqE} E[[Aa0ucLepy
reaIqniosiop eurryaimyg
g *ds saprorpuo)

g — —

B e o
SIA[ SIpIOYIUC])

reaano sudlsoydg
EIELISWNOID SIPIOYIUO)

erepundoueld enmuudng

Tiepundonnu saproyoucy)

eurdsiSuo] sud4soeaary

euepd ewousudln)
wequijossaxdap sisdossopny

EIT[NIIII0LEW TWOIUIUIT)

ryuoutdawr soproyouo)

0 +ds saprogpuc)
eyeonjdosiop eurIyo0a2e]
erE[nonatossadxa efEnIULg
esypoukiod eyjojsnarg
e1001d sarnieuulg

e
P

J

9 =y =

eyemssiyiq sisdoseny
epmpou sisdoowd
5§31 W.__OTS..GO.H.
endur sisdossojn

njuimng ejjopenay

wemssjouour sisdodeny
IR Qe — —
eepundour) 'qe —  —
eposqmpned \qe —  —
NSO Qe —  —
wEmoRWw ‘qe —  —
by urewn —  —

EJEI[NSIADIQ B[[anLL]

eearp sisdossojn)

enoe sisdosso[o)

erequInua sisdossof)

wronaoinsod ‘g —  —

2000

FREQUENCY DISTRIBUTION OF THE GENERA

DISTRIBUTION OF THE TOTAL FREQUENCY OF THE SPECIES

Breadth of columns proportional to the number of

of one genus.

Total frequency

Breadth of columns propcnional to the

number of localities represented; 1 mm
4 localities

localities represented; 1 mm = 4 localities.

I A: Total frequcncy of one species. H

500

‘llllll

B: Frequency of subspecies, moult stage or
group of moult stages, sexual dimorphisms,

or individual aberrants.

H..|ﬂu.||||ﬂn||”n|||l|l||IIIlII|||||||||,.....ll.....,.,

D:=B and C, but the number of localities
represented not stated in each separate case.

-



	Contents
	Preface
	lntroduction
	Stratigraphy of the layers investigated
	Lithological data
	Material and methods
	Orientation of the carapace
	The brood pouch problem
	Names for the details of the carapace
	Remarks on the taxonomy
	Larval development
	Sexual dimorphism
	Individual variation
	The limitation of the species
	Higher taxonomic units
	Internal moulds

	Descriptions of the species
	Abbreviations
	Family Aparchitidae (Schmidt 1941, emend.)
	Genus Conchoides n. gen.
	Leperditoid group
	Conchoides micropunctata n. sp.
	Type α (suggested as male)
	Type β (suggested as female)

	Conchoides socialis (Brögger)
	Conchoides meganotifera n. sp.
	Type α (suggested as male)
	Type β (suggested as female)

	Conchoides ventropunctata n. sp.
	Conchoides dorsodepressula n. sp.
	Conchoides levis n. sp.
	Type α
	Type β

	Conchoides sp. D (sine nomine)
	Conchoides rugosa n. sp.
	Conchoides circumstriata n. sp.

	Non-leperditoid group
	Conchoides ventroincisurata n. sp.
	Type α (suggested as male)
	Type β (suggested as female)

	Conchoides minuta n. sp.
	Type α (suggested as male)
	Type β (suggested as female)
	Conchoides minuta n. sp. ab. posteroreticulata


	Internal moulds
	Conchoides sp. B
	Conchoides sp. C

	Survey of the dimensions of Conchoides

	Genus Aparchites Jones 1889
	Aparchites depressulus n. sp.
	Type α
	Type β

	Aparchites circumexaratus n. sp.
	Aparchites reticuliferus n. sp.
	Survey of the dimensions of Aparchites

	Genus Macronotella Ulrich 1894
	Macronotella fabuliformis n. sp.
	Macronotella planosalebrosa n. sp.
	Macronotella reticulata n. sp.
	Survey of the dimensions of Macronotella

	Genus Ceratocypris Poulsen 1934
	Ceratocypris longispina n. sp.
	Type α
	Type β


	Genus Pinnatulites n. gen.
	Pinnatulites procera (Kummerow)
	Pinnatulites microrugosa n. sp.
	Pinnatulites tumida n. sp.
	Survey of the dimensions of Pinnatulites


	Family Primitiidae Ulrich and Bassler 1923
	Subfamily Primitiinae Bassler and Kellet 1934
	Genus Primitiella Ulrich 1894
	Primitiella brevisulcata n. sp.
	The main type
	ab. maculata
	ab. obscura
	ab. linepunctata
	ab. bituberculata
	ab. paucituberculata

	Primitiella sp. A (sine nomine)
	Primitiella dibulbosa n. sp.
	Type α (suggested as male)
	Type β (suggested as female)

	Primitiella expressoreticulata n. sp.
	Primitiella anterodepressa n. sp.
	Survey of the dimensions of Primitiella

	Genus Ectoprimitia Bouček 1936
	Ectoprimitia tenuireticulata n. sp.

	Genus Haploprimitia Ulrich and Bassler 1923
	Haploprimitia lenticuloidea n. sp.

	Genus Laccoprimitia Ulrich and Bassler 1923
	Laccoprimitia ventroturgida n. sp.
	Laccoprimitia? foveosulcata n. sp.
	Survey of the dimensions of Laccoprimitia

	Genus Conchoprimites n. gen.
	Conchoprimites reticulifera n. sp.


	Subfamily Primitiopsinae (Swartz 1936)
	Genus Primitiopsis Jones 1887
	Primitiopsis (?) circumreticulatum n. sp.



	Family Hollinidae Schmidt 1941
	Subfamily Euprimitiinae n. subf.
	Genus Euprimitia Ulrich and Bassler 1923
	Euprimitia tenuireticulata n. sp.
	Euprimitia macroreticulata n. sp.
	Euprimitia planopunctata n. sp.
	Survey of the dimensions of Euprimitia

	Genus Euprimites n. gen.
	Euprimites reticulogranulata n. sp.


	Subfamily Eurychilininae Ulrich and Bassler 1923
	Genus Eurychilina Ulrich 1889
	Eurychilina dorsotuberculata n. sp.
	Eurychilina rugosotuberculata n. sp.
	Survey of the dimensions of Eurychilina

	Genus Laccochilina n. gen.
	Laccochilina dorsoplicata n. sp.
	Laccochilina centrotuberculata n. sp.
	Laccochilina densituberculata n. sp.
	Laccochilina levis n. sp.
	Survey of the dimensions of Laccochilina


	Subfamily Ctenentominae Schmidt 1941
	Genus Ctenentoma Schmidt 1941
	Ctenentoma macroreticulata n. sp.
	Ctenentoma falcatosulcata n. sp.
	Ctenentoma canaliculata n. sp.
	Ctenentoma rectangulocarinata n. sp.
	Ctenentoma plana n. sp.
	Type a (presumably adult and possibly late larval stages)
	Type b (presumably larval stages)

	Survey of the dimensions of Ctenentoma

	Genus Aulacopsis n. gen.
	Aulacopsis nodosa n. sp.
	Aulacopsis monofissurata n. sp.
	Type a (presumably late larval stages and adults)
	Type b (presumably young larval stages)

	Aulacopsis bifissurata n. sp.
	Type a (presumably adults)
	Type b (presumably late larval stages)
	Type c (intermediate larval stages)
	Type d (young larval stages)
	Notes on the larval development

	Survey of the dimensions of Aulacopsis


	Subfamily Tetradellinae Schmidt 1941
	Group A (Ceratopsis group)
	Genus Glossopsis n. gen.
	The Glossopsis lingua group
	Glossopsis lingua n. sp.
	Glossopsis acuta n. sp.

	The Glossopsis tenuilimbata group
	4-lobate section with long S III
	Glossopsis tenuilimbata n. sp.
	Glossopsis alata n. sp.
	Glossopsis clavata n. sp.

	4-lobate section with short, ventral S III
	Glossopsis nodosa n. sp.
	Glossopsis depressolimbata n. sp.
	Glossopsis indistincta n. sp.
	Glossopsis mutilata n. sp.

	3-lobate species
	Glossopsis robusta n. sp.
	Type a (presumably adult specimens; stratum G)
	Type b (presumably adult specimens; stratum R II)
	Type C (presumably a late larval stage; stratum G)



	Survey of the dimensions of Glossopsis

	Genus Ogmoopsis n. gen.
	Ogmoopsis nodulifera n. sp.
	Ogmoopsis paenequisulcata n. sp.
	Survey of the dimensions of Ogmoopsis

	Genus Ceratopsis Ulrich 1894
	Ceratopsis grandispinosa n. sp.
	A
	Type α (suggested as male)
	Type β (suggested as female)

	Subspecies B (sine nomine)

	Ceratopsis sp. C (sine nomine)
	Survey of the dimensions of Ceratopsis


	Group B (Tetradella group)
	Genus Tetradella Ulrich 1890; emend. Ulrich 1894
	Tetradella grewinki (Bock)
	Tetradella lanceolata n. sp.
	Tetradella teres n. sp.
	Survey of the dimensions of Tetradella


	Group C (Steusloffia group)
	Genus Steusloffia Ulrich and Bassler 1908
	Steusloffia polynodulifera n. sp.
	Steusloffia sp. A (sine nomine)
	Survey of the dimensions of Steusloffia




	Family Drepanellidae Schmidt 1941
	Genus Ulrichia Jones 1890
	Ulrichia? sp.

	Genus Pseudulrichia Schmidt 1941
	Pseudulrichia? sp.


	Family Kloedenellidae (Ulrich and Bassler 1908)
	Genus Kloedenella Ulrich and Bassler 1908
	Kloedenella? dorsodepressula n. sp.


	Family Cypridae Sars 1923
	Subfamily Bairdiinae Sars 1923
	Genus Bythocypris Brady 1880
	Bythocypris monocarinata n. sp.
	Bythocypris nonumbonata n. sp.
	Type a (long type)
	Type b (short type)

	Bythocypris monoumbonata n. sp.
	Type a (long type)
	Type b (short type)

	Bythocypris ellipsiformis n. sp.
	Bythocypris elongata n. sp.
	Bythocypris obliquedorsata n. sp.
	Bythocypris curvata n. sp.
	Bythocypris sp. A (sine nomine)
	Survey of the dimensions of Bythocypris




	The development of the ostracodal fauna of the strata investigated
	On the stratigraphic significance of the ostracodal fauna investigated
	Addendum
	Bibliography
	Explanation of plates



