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THE GRAPTOLITES

E.
s
;

HISINGER

ANT THE OLDER SWEDISH AUTHORS

3. A. TULLBERG.

"The attention of Swedish naturalists was fixed on the grap-
tolites, which occur so abundantly in our older Silurian
strata. at a very carly date. The author, who seems to have
been the first to observe and mention these fossils, is the
Archiater Macnrs vox Brouernn. In his, (for its time), most
meritorious work: »Lithograpliae Suecanae Specimen primum
et secundwm> ') he, among other matters, gives an account of
a collection of fossils belonging to himselt: »De vegetabilibus.
dusilifas et lapidefactis. From this it may be inferred, thar
some of these were graptolites, although he regards them as
plants.  In Specimen secundum the drticulus primus bears the
nitle: »De musco incrustato et in lapide depictos; No. | is
Lapis einerel coloris fissilis {octidus. Suillus dictus, in super-
ticic ostendens musci ramosi ecapillamenta nigra, subtilissimo
quasi penicillo expressa, imventus in arenarils paroeciae Giwr-
stad, prope oppidum Schenningiamn in Ostrogothiar. — Fu-
ther is said: »Quil in hoc memorato lapide depictus cernitur
muscus, generis est saxatilis, repentis. capillacei, non ipsam
lapidis  substantiam, quemadmodum in dendritis Florentinis
& Germanicis nonnullis videre licet, penetraus, sed lapidis in
extima superficie duntaxat subtilem figuram suam ostentanss.

From this deseription it canuot of course be definitely
ascertained, what wineval Brouerrn refers to. It mayv have
been anthraconite, the name of which BrouernL has translated
to »lapis suillus.. Cermin varieties of anthraconite may by ¢x-
position to the air wejul

jire o more gravish colour. — Iff Bro-

MELL'S determination  of the mineral 1s correct”) 1t can al-

1) Acta literaria Sucche Upsalize publicata, Vol T & {10 1720172,
Alse separafe: :Spechuen primum,, 1724, and »3pecimen secundum. 17z7..
%) It is possible, thasthe mineral may have been a limestone-ball from

upper gr aptolite-shales These balls are always of a gray colour and
the upper gr aptolite-shales These balls are always of a ¢ i a

somewhat fefid when scratched: but this supposition is centradicted by the
citenmstance, that BROMELL expressly employs the term: -lapis suillus .
for real anthraconite oy swinestone. No ather kind of limestonebut this

s ars i i s o R s e e e 1




4 S. A. TULLBERG, GRAPTOLITES DESCRIBED BY HISINGER.

most with certainty be concluded, that he by his’description
meant to indicate a Dictyonema. Nothing in his description
forbids such a supposition. He denominates it: »mauscd ramost
capillamenta nigras, and compares it further with a dendrite.
At the same time however, he, as it appears above, points out
its dissimilarity to such forms.

Dictyonema flabelliforme is very common in the youngest
aluminaceous shales of Ostrogothia; and in other proviunces
also balls of anthraconite are frequently found in the similar
strata, which contain the same fossil, as shown, when they
arc split open.

Artieulus secundus is entitled: »De foliorum tmpressio-
nibus et vestigits tn variis lapidibuss. Number 3 in this sce-
tion is entitled: »Variarum plantarum foliaceae impressiones
et vestigia in lfxpido fissili nigro: ex monte Dalaberg in Ve-
st1'0<r0thme parocciac Dahla. — (tenuina horum foliorum no-
mina exprlmere nunc nequco; quamvis ctenim nonnulla pin-
nulis suis filicem, alia angustia ct Jongitudine graminis spe-
ciem, quacdam acumine ac tenuitate salicem, alia ericam ct
nymphacam minimam referre videantur, determinarc tamen,
quo praccise pertineant, non audeo, donce ab provinciae illius,
nunc autem Nericiensis, Medico experientissimo ot delicia-
rum  harum cultore indefesso, D. D. Hussurio plura et ele-
vantiora lapidis hujus plantigeri specimina acecperoy.

It is highly probable, that this mincral {rom Vestrogothia
was a shale containing graptolites. WANLENBERG D) LO]]‘I(}CI
this to have been the case.

Among others DBRroMELL is remarkable for his advanced
opinions on the nature of fossils, which he enunciates so
clearly as to leave mno doubt of what he means. He savs
expressively: sanimalia cormmnque partes varime, haud minus

crushed and powdered by the peasantry asn medicine for sickly domestic
animals. Doses of this material are given especially to swine: from which
circumstance also its name is derived. Solutions of swinestone arc in
some parts of Scania in great demand as an article of trade.

) »Petrificata Telluris Svecanae, in Nova Acta Reg. BSoe.
Upsal. Vol. VIII, 1821, p. 98. sTalis Graptolithus {u Schisto teuuiore
pallido Vestrogothiae, celore hrunneo expressus, (uanl [ aqventissime ve-
cwrrit; ubi autem schistus in colorem coerulescentem vel subcaesinum abit,
ibi picturae Graptolithi nigrae evadunt simulque lincamenta earnm inter
se confluunt ita ut figurae plenae lineares tantum appareant, quas pro
folils graminum habuit BROMELL in Act. Upsal. 1727, 312, n. 8, allique..

Beicntiar.

Gt ity L
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ac vegetabilia, lapideam quandoque duritiem induere ct in
lapides mutarl possunt; ejusmodi lapides petrificatorum no-
mine communi apud Lithographos comprehendi solent et ad-
curate distingui debent ab illis lapidibus, qui casu, naturae
fusu, vel artificio quovis talem formam ac figrrimnag acqnisi.
vernnt, quf vegetabilia, animalia vel res mwhrales atque arti-
ficiales referunt, cum quibus tamen practev figuram externam
nihil commune habents.

Linxy was the first who used the name stFraptolithis
in his - Systeaw paturaes, Bd. 1735, Regnum fapideum,
- Orde 3. Graptolithus Petrificatine

From the bst he sives. it can be in-

Classis  IIl, Fossilia,
picturi assimilanss.
ferred that Lixng in 1735 by this name only mceant den-

dritic  incrustations and similar forms. By refeving to his

Muscum  Tessinianum, published in 1753, it can ph

scen (p. 104), that he intended also at that date to d
various inorganic formations, as dendrites

el be
renate

and the concentric
Ile gives in his »Skinska Resu. (Travels
o Seania) 1751, o sketeh, which cvidently represints gome
eraptolites. The slab
fnlmm a hill of gravel. numed »Bvbjers, close to the cmm*h al
). Herrestad.  From the figure 1t 3¢ to be presumed. that the
ctm)nht form represents a (/mz(((()(n*npz‘//[s" the two others o
¢ onvomlcd Monograptus.

structure of fints.

which contained tliese. he had collected

In the Geological Muscum at Tame
therc are some pieces ol shale. collected U by Professor Lun-
areN from the exact locality at Bybjer ). Three difforent tvpes
1) Graptolite-shale with Phytic-
graptus sp. 2) Gray Gala-shale with ]if(m. priodon BrOSN and
YMon. Linnarssond Trnne. meer.; and 3) Brown shale of Birkhill-
age, with

of shales are represented:

(lemucograptus  scalavis 1i., Monogr.  ticngulais

Harkw., M. gregarins Lavw. and fiplograptus cfr fidios s,
[t appears exccedingly probable, that the Linndan shale
was of the last mentioned type. The fossils thevenpon preser-

7

vod would thus almost certainly have been the ¢ Favaengrotis
. . £

3 . ' N .
REE 'a'l':--’jj"l:’f!jj.ll-?;"v\' h‘tr-ﬁi'{z:?f.‘rr(r.r.fs E !_‘\ R TN
I :

veferred  to ahbove and

ia to say. two of the most promizens typen.

BN Professor LUNpGREN has kindly commmnicated the [act, that no
rocks exist here in situ.  Graptolite-slate occurs as detached blocks in
the mass of gravel. a circamstance which iv also evident from LaNag's
description.
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In the twelfth edition of the Systema Naturae, Tomus
II1, Holmiae 1768, p. 174, LinNt for the first time wmakes
use of the specific denominations ssagitturius> and »scalarss.

His numero 6 is »sagittarius; Graptolithus impressionibus
sagittatis. — Anonymum. Volkam. Siles. 3. p. 332, t. 4, {ig.
6. — Habitat in cote. .— Hoc impressionibus imbricatis, sa-
gittatis absque pedicello, regulariter dispositis, apice candem
plagam respicientibuss. — In the work of Vornkmaw, »Silesia
subterranea», the figure and (léscription, cited by Lixni, do nof
refer to a graptolite, but to a wholly different fossil, namely a
Segillaria. Thus it is evident, that it is now impossible to
say, what LiNNE referred to under the name ssagittarinss.

His numere 7 is »scalaris; Graptolithus lineam striasque
transversas referens. — Graptolithus. It. Scan. H7, f. 147, —
Habitat in schisto communi Scaniae«. —-

Under this name consequently Linng alludes to the form
of Climacograptus, already mentioned, which occurs at Bybjer
in the zone of Monograptus gregarius.

G. WanreNBERG ') held the opinion, that the graptolites
are Orthoceratites. The form, which he chiefly scems to have
had in view, is Climacograptus scalarts 1., which he was ac-
quainted with from the upper graptolitic shales in Westro-
gothia, and which he denominates: Orthoceratites tewis. -
His description runs as follows: »Ut plurimum latitudinem

vix lineae et longitudinem unciac habet formamque lincarem. |

Articuli ejus interdum a se invicem solutl et inversi sunt
ita, ut circulos scmine sinapios minores in schisto expres-
serint. Typi longitudinalis loci siphonis nervum medullarem
evidentem ostenduut, ad cjus latera dissepimenta sacpc op-
posite tamquam in situ naturali expressa sunt, sed interduin
situ suo alternant, quod quidem sive a commotione, sive ab
obliquitate effectum esse potests. He says that such are to
be found also in Scania, and in Daleccariia at Osmundberg
and at Furudal.

He further writes: »Inter omnes hos Graptolithos scalares
tam varlo modo expressos sacpius adsunt sic dicti Graptolithi
sagittarii Linnewi, quorum natura et origo adhuc magis incog-
nitae fuerunt, sed jam ulterius vix dubitamus, quin ab tisdem
Orthoceratitis minutis destructione pcculiari ortum habeants,

1) sPetrificata Telluris Svecanae: 1. c.
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Thus Wanrensere considered, that the true graptolites
only deserved this name. All the other objets of inorganic
nature, which, especially in the carlier editions of Iinwis
»Systema Naturacs were comprised under the name s rapto-
lithus>, he does not mention at all.

WANLENBERG in referring to the monoprionidian graptolite,
which is found in the upper graptolite shales of Westro-
sothia together with Orthoceratites tenuis (Climacogr. scalaris
1.y as Gr. sagittarius Linne, employs this name for o Mono-
graptus, which certainly is the specics Lapwonrti subsequen tly
named Monograptus leptotheca. That the Linndan name in-
dicates quite another species may be considercd as certaln,
the containing rock being from Silesia, where Merogr. lrpto-
theca is wanting: but it is impossible at present to ascertain,
what speeies 1t may have been.

Professor Niusson of Lund is quoted by Dr Brex ') and
Professor Kicnwarp?®) as having published in the Transac-
tions of the Physiographic Socicty in Lund some short com-
ments on the nature of the graptolites; but in reality there
is mothing written by him to that cffect in the }ﬁlbli('ﬂ-
tions of that society. Probably Prof. NiLssox had some
work prepared or finished in manuseript on that subjeet, bus
this was never published.  Yet from Brex’s account, and
also from  those of Hicnwarp and Misineur it scems, that
Nisson was the first who distinctly pronounced the opinion,
that the graptolites are polyparies belonging to the s Lolypi
reratoporacs. e morcover proposed to name them: friodon.
That name being already in nse he proposcd later the name
of  Prionotus, which Hisinarr accepted.  Yet this too had
been already employed.

Histncer describes and  delincates in Lethaer Somiec,
Supplementum 1837, five specics and in Supplementimn secundum,
1840 three species, of which Dictyonema is regarded as the
impression of a monocotyvledonous plant.  Theyv are all in-
cluded under the name of Prionotus proposed by Nu=sow.
[Hsxerr moreover partakes of Nimsson's opinion concerning
the relation of the graptolites to the »Polypi col'atopora‘e}.

') Notes on Graptolites, Silurian system, Part. I1, pac. 695,

) Lethaea Rossica. Vol. I, part I, pag. 424,
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Previously ), on the contrary, he was of the same opinion as
W AHLENBERG.

AxerLIN has left a number of annotations concerning the
systematic place and the structure of the Graptolites, which
annotations in all their essentials agree with the opinions ex-
pressed by BaArranDE and Harrn. He completed also a plate in
folio, on which some twenty Swedish Graptolites of the most
important types are delineated; but this plate has necver
been published.

In the Palazontological Department of the State-Muscum
in Stockholm the type specimens are prescrved, after which
the figures in HisiNgirs’ Lethaea suecica were exceuted. As the
figures, which he has given in that work, have more than
once occasioned misconception, the names having been em
ployed for species, actually very distinct from thosc of Hi-
SINGER, it is naturally most desirable, that the originals should
be submitted to an cxact revision, and that new, accurate
and complete figures of them should be published.

As the opportunity of examining a greater number ol
specimens, and of giving new and better figures of these
forms, has now arrived, owing to the fact that therc exists
at present in the Swedish State-Muscum, a large colleetion
of Graptolites, including, together with IHisixeer's original
cxamples, many other specimens brought tigether by the
late Professor Angrriy, by Wrcunin and by other investigu-
tors, I have undertaken this task at the request of the I\'ov]‘_;vr
of the Palxontological Departinent of the State-Musceum. Pre-
fessor G. LiNpsTrér.

The species described in the Lethaca Suceciea, Supple-
mentum, 1837, pag. 118—114 are the following: — friviorus
scalaris, Pr. pristis, Pr. sagittarius, Pr. convolutus and Pr.
folium; those mentioned in the Supplementum secundum,
1840, are Pr. geminus, Pr. terettusculus and (under the name
of Impressio plantae Monocotyledonece), Dictyoneme.

No. 1. The graptolite, which is the tvpe specimen of

the figure of Prionotus scolaris, is enclosed in a lightgray,
hardened shale from Mésseberg. It is a Climacograptus, pre-
cisely identical with that, which LarworTH names Climaco-
graptus normalis. Upon the same slab as this is found o

") Anteckningar { Physik och Geognosi. 4 h., pag. 168, 1828,

R
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lobifer M. Coy. In addition to this there 1s found in HisiNaugr's
colleetion under the same name another form, prescrved
in a dark shale from lagelsing: but this is not fignred.
and is, according to our present conception of a species 2
scparate form.

Hisiverr’s description is as follows:

»Prionotus scalaris linearis, rectus, unciam longus, vix
lineam latus, compressus, rachide centrali, capillavi. ntringue

dissepimentis transversis, alternis. —- lcon. Petril. suce. Suppl.
Tab. XXXV, fig. 4 ¢ magn. nat., b, magn. aucta. - G rap-
tolithus scaluris 1. — Lioc. In strato superiori schisti avgillaces

Vestrogothiae, et in schisto argillaceo Scaniac ad Fiagelsing ete..
1 here append a deseription of the species aceovding to
the terminology now in use.

Climacograptus scalaris L.
Plate 1, fig. 12, 13 14,

Graptolithus scalaris LINXE. Syst. Nat., Fdo NITopo 174 1768,
(Orthoceratites tenwis WARLENB. Petrificata Telluris Svecanae, in Nova
Acta Reg. Soe. Scientiar. Upsaliae, Vol. VIIL 1821, p. 95, — DPricuotrs
sealaris His. 1 ¢ —- (limacoyr. normaliz Larw.. On the Graplolites «f
County Down. Proceedings of Belfast Naturalists’ Field €lub. Appendix
1876 —77, pl. VI. fig. 31.

The hydrosoma 1s 2--3 ctm. loug, 2-—2.5 mm. broad,
with ventral marging converging downwards; the basc ix
sharply vounded, drawn out in & more or less prolonged
point; the virgula is distally clongated. The hvdrothecue
are found to a number of 8—% on 10 mm.. and are rectangular
in shape. The exterior margin is horizontal above the aper-
ture of the uearest hvdrotheca. This margin forms an acute
angle and rises vertically to the apertural border. which ir
rectangular to this and somewhat concave.

HisINGERS type speeimens are conserved in a lightgray
shale from Mésseberg in Vestrogothia, hardened by contact
with diabase, and often covered bv a film of a rusty colour.
On the slabs there are to be scen Monograptus lobifer and
a small Diplograptus. This is probably the same shale, to
which Bromern and Wannensere allude.

The same specics is morcover to be found at Nongs-
lena in Westrogothia, in Scania at Réstanga, Kiviks Ksperad,
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Bollerup, and in detached blocks at Bybjer, close by O. Herre-
stad and some other localities. Tt occurs only in the zones
of M. gregarius and M. lobifer. — The figures 13 and 14 on
my first plate represent HISINGER'S type specimen — natural
size and magnified; fig. 12 is a drawing of another spccimen
from the same locality, Mésseberg.

No. 2. The next species described by HisiNger is Prio-
notus pristis. The original is preserved in a darkbrown shale
from the Trinucleus-zonc at Draggi-bridge in Dalecarlia. Be-
sides the specimen which Hisineer has figured, other forms,
represented on Plate I by the figures 4 and 5, are scen en

the same slab; the figures 2 and 3 are new delineatious of

HisingerR’s own original specimen. Hisinarr’s description is
as follows:

»Prionotus Pristis linearis, rectus, vix lineam latus, com-
pressus, rachide centrali, capillari, utrinque dentibus latis,
acutis. — lcon. Petrif. Suec. Suppl. Tab. XXXV, fig. 5. —
Loc. In Calce transitionis fusca ad Draggin in paroccia Riiti-
vik, Dalecarliz. A Dom. J. G. Crasox lectus.

This species may provisionally be placed in the genus

Diplograptus.
Diplograptus? prigtis. His,
Plate I, fig. 1—11.
Prionotus pristis His. 1. c. — Diplograptus pristis TORNQUIST. Om

nagra graptolitarter fran Dalarne, Geol. Féren. 1 Stockholm Forh. 1881.
N:o 66, Bd. V, N:o 10, p. 443, PL 17, fig. 8 a—g.

The hydrosoma is 4 -5 c¢tm. long, 2.5 mm. broad; gro-
wing downwards smaller, with rounded base, which is drawn
out in a sharp point or »radicles. The virgula is often irre-
gularly bent, distally elongated; no line, indicating a median
septum is to be seen on the hydrosoma; the median plane
between the hydrothecae is smooth and even. On 2 length of
10 mm. there are 9—I10 hydrothecae, diverging from the axis
at 22°; they are tubes of rectangular shape, assuming different
appearances in relation to the different manncr in which the
specimens have been prescrved; only the two primary
hydrothecae have the apertural edges elongated in a sharp
spine. The section of the hydrosoma is rectangular. On
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flattened specimens there is no trace of septa betwecn the
thecae; but on those, which are preserved in relief, they
appear very distinctly (fig. 9 and 11). The hvdrothecae have
a different appearance according to the difference of pressure;
now resembling thosc of a Climacograptus, now those of Lipl.
quadrimucronatus HALL.

From the dark, spotted Trinuclcus-shales in Vestrogothia
there are in the State-Muscum specimens, preserved in ve
lief; flattened in multitudes from the Dalecarlian and Ostro-
gothian Trinucleus-shales. The samc specics was found by
Dr. G. LinNarssoN in a gray slate in Dd ) near Gross-Kuchle
in Bohemia.

The forms denoted in forcign literature by the name
of . pristes, have no resemblance to Hisinanr's speeies, which
scems not to be known from other localities than those above
mentioned. The only species, that can be compared with I1-
SINGER'S 1s Grraptolithus pristis of Hann: — Paleontology of
New-York, Vol. I, p. 256, pl. LXXII, fig. 1 a—3. It resembles
very much our Swedish species; vet 1t differs in certain ve-
speets, as in its very clongated husal appendix and the shape
of the hydrothece as given on some of Harw's figures.

The insufficicnt material does not adnit any cxamina-
tion of the interior swructnre of this specics; the absence ol
a sceptum, dividing the hydrosoma in two halves scems to
place 1t ncar the geunus Lastograptus; the position ol the
frequently bent and twisted virgula is in accordance with
that of this genus.

The type specimens of Hisivapw's Prionotis sayitlurins,
Pr. convolutus and  Pr. folum are all present upon the
verv same piece of rock, which consists of a somewhat bitu-
minous limestone from Furudal in Dalcearlia.

No. 3. »Dvionotus sagittertus lincatis, rectus, plures wn-
cias longus, dimidiam latus, compressus, rachide marginali,
capiliari, altero latere dissepimentis transversis, distantibus,

margine serrato. — lcon. Petrif. suce., Tab, XXXV, fig. 6. —
Graptolitus sagittarius, LINN. — Loc, Cum Prionote scalari oc-

curit vulgatissime nec non in schisto argillaceo ad Wumdal.
Dalecarlize.»

On examination of the fe.:a, which 18 the tvpe of the
drawing in Lethaea Suecica, it proves issell to be exactly
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the same, as that which LapworTH has named Monograptus
leptotheca.  Yet it appears from other species in HISINGER's
collection, which also are labelled Pr. sagittarius, that -
SINGER himself used this name for all straight Monogropt,
and also for fragments of the branches of the Dichograptidae.

The form, which LarworTH names M. leptotheca, occurs
in Sweden always in company with M. convolutus, M. lobifer,
Dipl. folium and Climacograptus scalaris; that is in other
words at a certain fixed horizon near the base of the upper
oraptolite-bearing shales. And it is just from this stage that
HisingEr and WAHLENBERG collected several of their grap-
tolites. As in this zone no other Monograptus is found, which
could have been mecant by the name ssagittarius» (for the
zone with M. eyphus, the only species that might be suggested
is not found represented in Vestrogothia), I take it we are
warranted in assuming that WAHLENBERG.also by the name of
»sagittarius» has meant this species. He considersit provisionally
as the moiety of an Orthoceratites tenuis produced by splitting.
Although LmxNg, by naming it Graptolithus sagittarius, by
that name signiﬁéd all the Monograpti with sawlike teeth, it is
however probable, that his material was not rich and that the
name could be fixed on a certain spceics in the modern sense.

Monograptus leptotheca. ILarw.
Plate II fig. 8 12,

Graptolithi sagittarii Linnuei apud WAHLENBERG DPotr. Svee. p. 95
Prionotus sagittarivs His. 1. ¢, —— Monogr. leptothece LAPWORTH.  On
Scottish Monograptidwe, Geel. Mag., Dec. IT, vol. 11I, 1876 Pl XII, fie. 4.

The hydrosoma is about 15 ctm. long, almost straight or
a little bent, the proximal part long, narrow, increasing in
breadth by degreces, which at last amounts to 2,6—3 mm. on
the fully developed part. The general form of the hydrosoma
1s straight, but the first formed hyvdrothecae are placed on the
convex margin, whereas the ventral margin sometimes is con-
cave on the distal part. The hydrothecae consist of long
and narrow tubes, to a number of 8—9 ona length of 10 mmT.
overlapping each other to a great extent; downwards they are
narrow, where they are covered by the nearest inner h};dro~
theca; their free extremity swelling out, the aperture nn'rrow_:
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the apertural border short, concave, the ventral margin parallel
to the axis of the hydrosoma; denticle well marked. The
common canal occupies a third of the breadsh of the hydro-
soma. Hydrothecac, inclined to the axis at an angle of 10
degrees.

Although there is some uncertainty about Hisivarw's
type-specimen, it may however be discovered, that 1t is the
same species to which LarworTH, as above stated, is referring.
Seen in a certain light there are signs of the interior margin
of the theeca; the convex, exterior margin is, upon the whole,
parallel to the dorsal margin.

The specimen exhibits a fecble ventral curvature, vet a
similar one has also been obscrved on good specimens [rom
other localitics.

The figures 8 and 9, PL 1I, represent HisiNorr's type
specimen in natural and magnified size. FFor comparison isin
addition a Scottish specimen figured, Pl 11 fig. 9, collected by
LarwortH at Dobbs Linn and wholly transformed to ivon pyrite.

This species is found, not only in Dalecarlia, but at
Kongslena and on Masseberg in Vestrogothia, also at Ro-
stinga and some other places in Scania, alwayvs in a constant
horizon, together with M. lobifer, M. convolutus, M. communis,
Diplograptus  folivm, Climacograptus scalaris, Rastrites pere-
grinus and others.

No. 4. On the same handspecimen as the foregoing. is
also the original of Prionotus convolutus, which IMismNour de-
scribes in the following terms:

> Prionotus convolutus spiraliter convolutus, lincam latus,
compressus, rachide marginali, capillari, altero latere dentuto,
dentibus ad basin usque distinctis, lanecolatis, acutiusenlis. —
Icon. Petrif. suce. Suppl., Tah. XXXV, fig. 7. Loc. In schisto
argillacco ad Furudal, Dalecarliac, cum praccedenti. Museum
nostrum.»

On the same picce of shale there are several proximal
fragments of this species. From Dalecarlia 1 do not know
any distal portions, whereas complete specimens are found at
Kongslena as well as at Rostinga, and the species proves it-
self, by comparing it with figures and descriptions by Liar-
wortH, to be the form, which he denominates Monogr. convo-~
[ntns, var. spiralis.
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Monograptus convolutus. His.

Plate 11, fig. 13—16.

Prionotus convolutus His. 1. c. — Mon. convolutus var. d. spiralis LAv.
WORTH, On Scottish Monograptidae, plate XIII, fig. 49; Geol. Mag. 1876
— Rastrites percgrinus CREDNER, Elemente der Geologie, 3:e ed., fig. 125,
p. 392. — ROMER, Lethaea geognostica, Ed. 1876, Taf. III, fig. 8. — Glastzi-
des PFAFF, Grundriss der Geologie, p. 245, fig. 124. — NoN Monoprion
convolutus BARRANDE, Grapt. de Boh&me, nec Monograptus convolutus
GEINITZ, Die Graptolithen.

Hydrosoma long, convoluted in one flat spiral; the pro-
ximal part forming several concentric spirals; the distal
part is less arcuate; any twisting of the axis has not been
plainly observed, but that it may exist, is shown by {rag-
ments, which have the hydrothecae placed on the concave
margin; on the proximal part they arc alwavs placed on the
convex side. The hydrothecae are scarcelv in contact with
each other; they are free, rectangularly projecting tubes,
sharply pointed and having the aperture dirceted downwards,
as it appears. On a length of 10 mm. there are 10 hydro-
thecae on the proximal, and 8 on the distal portion. The
common canal is very narrow, particularly in the proximal
portion; the virgula is plainly visible on the fully developed part.

HisIiNGER'S type specimen is very like Rustrites peregrinis,
but if complete specimens are procurable, in which the
distal part is developed, it appears at once that the specics
is a Monograptus; the hydrothecae are morc triangulur and
feebly curved, with the superior margin convex.

The name of M. spiralis for this specics is at any rate
unsuitable, as GEINITz has given this name to a very different
species of Gala age, and which morcover may be a ¢ -
tograptus. To cover such species as M. communis and M.
protens with HISINGERS denomination M. convolutus is, [ think
improper; for these forms seem to keep themselves constant
and different from M. convolutus.

This species occurs, not only at Furudal in Dalecarlia,
but at Kongslena in Vestrogothia, at Réstinga, and at other
localities in Scania, and also in England.
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No. 5. The third Graptolite on the slab from Furudal is
a Cephalogreptus, which HIsiGER describes in the following
manner :

»Prionotus foltum oblongo-lanceolatus? rectus, duas lineas
latus, compressus, rachide centrali, capillari, utrinque pinnulis
angule acuto cxcuntibus, lincaribus, acutiusculis, dense incum-
bentibus, — Icon. Petrif. Suec. Suppl. Tab. XXXV, fig. 8 a.
magn. nat. b, magn. aucta. — Lioc. Cum praecedenti. Mus. nostr.-

On the slab there are two complete specimens, and one
fragment of a larger individual, besides more incompletc
parts. HisiNGER's figure is thus constructed from these spe-
cimens. His magnified figure has no resemblance to anvonc
of the originals. The figures 15, 16 and 17 on my lirst plate
are figures of the actual speeimens from which lHiswvensn
composed his figures.

Cephalograptus folium. His
PMate I, fig. 15--19.

Prionotus foliwm His., 1. o - - Diplograptus folivn TORNQUIST, On
nagra graptolitarter fran Dalarne: L c. p. H2, fie. 7. — Nox Jiiple-

graptus folium NICHOLSON nee HARKNERS.

Seen from the narrow proximal part the hvdrosoma
strongly and continually increases in breadth to about the
point where the two first hyvdrothceae cease; then its ven-
tral margins arc almost parallel; above, it is rounded: its
length amounts generally to 2.5 ctm. and its breadth to 5
mm. The virgula is distally clongated, narrow. On 10
mm. there are 10 hydrothecae, inclined to the axis at an
angle of 5° which increases to 55°; narrow, very loug
tubes, probably of square scction, a little curved; the apertural
margin rectangular to the axis of the theca. On some spe-
cimens the test of the hydrothecac seems to be covered by .
faint, transverse strie, rectangular to the axis of the thecu.

This species, which seems to bé wholly unknown to
foreign authors, belongs to a group, consisting only of two
varieties, which, formerly included in the genus Diplograptus.
was separated by Horxixson under the name cited. The re-
presentative previously known is Cephalograptus cometa, Guis.

The external form of the two species last mentioned
is most singular, the hydrosoma rapidly decreasing in size
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downwards because of the inclination of the long and nar-
row, almost equally broad hydrothecae. How far C. cometa
also has a transversally striated membrane, I do not know.
This fact can only be observed on very well preserved exam-
ples. On those of C. folium from Scania it is apparent, also
that on splitting a piece of shale the virgula is scen on the
one half only of the divided specimen, and that the separa-
ting walls issue from this virgula alternately at determined
distances; the other half is deprived of virgula; the separa-
ting walls of the hydrotheca are carried forward completely
to the middle line, but leave between them an oblong, narrow
space, which is occupied by the common canal. From this
it is evident that the interior structure deviates in a high
degree from that of the Diplogruptidae, where there is a
separating membrane, a septum between two common canals.
The genus Cephalograptus thus belongs to the large sectien
of Graptolites, which from one common canal develop two
series of hydrothecae; 1its necarcst affinitics are with the
Retiolitidae.

This species occurs, at Furudal in Dalccarlia, and at
ongslena in Vestrogothia, also in Scania at Rostinga and
Kiviks-Espersd.

No. 6. In Supplementum secundum HismGur describes
and delineates two Graptolites from Figelsing.

»Tab. kﬁ*\;‘H/ Fig 3. Prionotus? geminus (Nob.) duplex,
¢ trunco communi egredicns. — Loc. In schisto transitionis
argillaceo ad Fagelsing, Scaniac; cum Prionoto Scalari, minus
frequens.»

HISINGER'S typc specimen is a fragment of the proximal
part of a Didymograptus, belonging to the well known /1.

Murclisoni-type. As HisiNeEr's form can not be separated

~as a distinet specics, I propose to place it as a subspecies

of this polymorphous type:

Didymograptus Murchisoni Brck. “geminus, s,
Plate III, fig. 5—-10.
Prionotus? geminus His. 1. ¢. — BOECK, Bemzerkninger angaaende Grap-

toliterne, Christiania 1851, fig. 24. — Graptolithus yeminus SCHARENBERG,
Ueber Graptolithen, Breslau 1850, p. 13, pl. I, fig. 1— ? Did. Murchisons
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TorNQU., Fégelsingstraktens undersiluriska lager; Lund 1865, p. 17. fig.
11, — Did. furcillatus LAPWORDH, On the Graptolites of the Arenig and
L.Jandeile Rocks of St Davids, p. 649, pl. XXXV, fig. 3:
Geol. Soc., 1875.

Quart. Journ.

The branches of the hydrosoma grow out at a somewhat
different height from the sides of the pointed sieula; the
whole hydrosoma attains in most cases to no greater length
than 4 ctm.; the greatest breadth amounts to 3.5 man. The
branches are rigid, showing underncatl, at their commencement
a feeble curvature, so that the dorsal margin is convex: the
distal part is straight or it shows a [eeble curvature in con-
sequence of which the distal points of the branches become
somewhat bent outwards. The primary angle of the branches
is ordinarily about 310°; so that the angle between the
branches is a little more than rectangular. The branches are
commonly at. their origin slender, gradually expanding up-
wards, but in somec forms they rapidly attain a greater
breadth.
in which the branches narrow themsclves very rapidly to-
wards the Hydrothecae 10~12 on 10 num., inchined
to the axis at an angle of about 457 the apertural margin
straight, the outer edge straight or somewhat concave. for-
ming an acute angle with the former: apertuval spine visible.

The latter is the case in HisiNGERS (ype-specimen.

basec.

Besides this variety, therc is another lound at Migel
sing which seems to be identical with /2 bigidis. Hani:
but it occurs in a difterent horizon. [Forms corrcsponding to
D. indentus, HALL, occur also in Scania; but the tvpical /).
Murchisons Brex (in: Moremisoy, Silarian System 1859, Notes
on Graptolites, pag. 699, pl. 24, fig. <), which i characterized
by its considerable length, and by the branches showing »
tendency to cross each other, is not yet found in Sweden.
Iid. gemdnus oceurs in Scania at Figelsing in o black
shale underlying the Glossograptus- and Gywawgrapivs-zone
moreover it is found in Norway at Christiania, and in England
in the lower part of the Llandeilo-group. Graptolithis s
Bagrr. is probably a closcly allied speeies to that under de-

scription. This occurs in Barwannrs stratum Dd 3.
No. 7. Another species occurring at Fiagelsing 1 that

which HisiNeéiRr describes as follows.
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»Fig. 4. Prionotus teretiusculus (Nob.) a ccteris Prionoti
speciebus forma sua teretiuscula optime distinguitur. Loe.
Ocurrit rarius in Schisto argillaceo ad Fagelsing cum Prio-
noto sagittario et Pr. geminos.

Hisineir does not give any peculiar character for this
species; but his type specimen shows clearly to which of
the graptolites preserved in full relief and occurring at the
said locality, he is espccially alluding. On Plate 2 T have
given a new figure of his type specimen, and also several
figures of this species, partly of flattened specimens, partly
of examples preserved in relief.

Diplograptus teretiusculus. His.
Plate II, fig. 1- 7.

Diplograptus dentatus BRONGN., LArworTH and Tlopxrinson, On the
Graptolites of the Arenig and Llandeilo Rocks of St. Davids. Quart.
Journ. Geol. Soc., 1875,.p. 656, pl. XXXV, fig. 5. -— NoN Diplogr. tere-
tiusculus TORNQUIST, (ieologiska Iakttagelser 6fver 1Magelsdngstrakiens
undersil. lager, Lund 1865.

Hydrosoma divided in two parts by a septum, in the
middle of which the virgula is situated, its length amoun-
ting to 8—10 ctm., its breadth to 3 mm,, the ventral margins
almost parallel, somewhat converging downwards; the proxi-
mal extremity is rounded, furnished with a long and narrow
radicle, the virgula is distally prolonged. narrow: hydro-
thecae 9 to 10 mm., inclined to the median line at an angle
of 22°; on the specimens prescrved in relief, the hydrothecac
resemble tubes, their outer margin is concave below, where
the lower hydrothecac are in contact: the upper free part
of the outer margin 1is convex; the inner border shows
above a concavity, by which the hvdrothecac become somewhat
tumid. Only on spccimens, preserved in natural form, are
there impressions to be seen, indicating the so};»amtiug mn-
terior walls, which continue inwards to the common canal.
The flattencd cxamples are preserved in many different ways
and deviate considerably in appearance from those which have
preserved their natural shape.

The individuals preserved in relief — HisiNgir's type
specimen is such a onc — have a highly characteristic appeca-
rance; they are very similar to ). putillus 1larn. The trans-
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verse section of the hydrosoma is rounded-elliptic; the distance
from omne series of hydrothecac to the other is very great;
the middle of the hydrosoma is distinguished by a vertical
impressed line, marking the place of the soptm‘n; the free
part of the hydrothecae is short, and their outer margin short
and curved. The aperture secms to be wide; the nlrmrturul»
margin is obliquely inclined to the axis, Specimens of this
kind also show an impressed line, passing {rom the innerwall
of the theca downwards to the middle of the hydrosoma,
which indicates the existence of scparating innerwalls.

Compressed examples deviate in appearance very much
from those last described; they present many diffcrent ﬂaspoct-s,
owing to the position in which the hydrosoma is preserved;
commonly they remind us most of the Diiplograptus foliaeens
Muren, sometimes of 1. quadrimucronatis  HaLL. or even
/1. pristis ITts. Secveral specimens thus prescrved in different
ways are represented on Plate 11, fig. 4—7.

Transitional forms fossilized in semi-reliet show clearly,
that these individuals so different in aspect belong to one
and the same species. .

This specics oecurs in great abundance at Iigelsing, in
the zone of DHdyograptus geminus, in the zone of G/j().\ns-o-
grapius, in the zone of Gymmograptus, and the superjacent
shale. These strata belong, no doubt, to the Llandeilo-beds.

The figures and the deseription, which Larwonri gives
of" a speecies, which he calls Diplograptus deniotus JRONGA..
(L. ¢.) agree very well with flattencd specimens ol this spe-
cies; yet this is said to oceur in Wales in strata of upper
Arenig-age: but /). tevetiusculus appears at fivst in strata, that
cannot be older than the Llundeilo. Morcover there is no
sufficient ¢vidence that the denomination given by BroNoNtarr
ought to he emploved for this form. ’

No. 8. Pinally MisiNaeg ‘has in Supplementiin secnd
., NN \? . g . : .
Palb., XXX VI given the figure of a fossil also belonging
to the family of the Graptolites. -

sFig. 9. Impressio Plantac Monocotyledoneae, 1o In
schisto aluminacco ad Berg, Ostrogothiac.
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Dictyonema flabelliforme Eicuw.
Plate 1II, tig. 1—4.

BroMELL, »Musci ramosi capillamenta nigras:. ILithographiac suc-

can®, specimen secundum. Articulus I, Niwo 1, 1727. — Gorgonia fla-
belliformis KICHWALD, Schichtensyst., Russlands, 1840. - - Dhyllograpta
ANGELIN, Paleont. Scand. I, p. IV, 18H4. — IFenesiella socialis SATTER

according to KJwruLry, Ueber die Gteologie des stidlichen Norwegens. p. 79,
1857. — Rhabdinopora flabolliformis K1CHWALD, Lethwa rossica I, 1. p. 364,
1862. — Dictyonema Hisingeri GOPrrRr, Ueber die fossile Flora cte.
1862, p. 455, tab. XXXVI, fig. 6--11, tab. XLV, fig. 3, . — D. flabelli-
Sormis TORNQUIST, Fagelsangstraktens undersilur. lager, Lund, 1865, p. 22, —
Ceramites Hisingeri LikBM., Hamb. lit. u krit. Dlatter 1848, N. 12, --
The name Dictyonema was already published by Hawnu 1831 in Paleont.
New York, Vol II, page 174.

The hydrosoma forms by its branches a flat, extended
disc, growing out from a long and narrow sicula, which in
its distal part divides into two branches, which immediately
again give off new branches; by reiterated dichotomy a
multitude of subparallel branches appear, connected by finc
chitinous filaments, which in short almost regular, distunces
are stretched out necarly horizontallv from one branch to

another. Bvery branch bears, as it appears, two series of

hydrothecae, alternating with cach other. The horizontal
chitinous threads secm always to arise from the apertural
edge of uhydrotheca; in certain forms therc is scen one thread
extending from every hydrothcca — this is not the case with
Hrsineer's specimen —; on others {rom onlv one of fieo theca,
which scems to be most common for examples from Tagel-
séng and for that from the Piperviken in Norway; on other
specimens again, only every third or fourth theca bears onc
chitinous thread extending to the nearest branch. This has
been observed on several specimens from Aby in Ostro-
gothia, which are preserved in the State-Muscum at Stockholm.
The hydrothecac are to be observed only on well preserved
specimens, and on these with difficulty; they seem to form
elongated tubes, with the apertural-cdge scarcely projecting for-
ward; sometimes there are to be scen long impressed lines,
indicating interior septa. On a length of 10 mm. there are
10—15 hydrothccac. There are no traces of a virgula.
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The oblong-triangular hydrosoma; whose upper bordes-
line is faintly curved, arises {rom the sicula by reiterated di-
chotomy. It is quite evident, that it was fanlike and
not funnel-shaped; for all the reiterated divisions are to be
scen on almost every specimen; in cvidence of this opinion
may be adduced the circumstance, that neither of the lateral
branches on their outer margin are provided with horizontal
chitinous filaments. These horizontal threads having served to
hold the branches apart, have thus acted as a mechanicul
clement, in the same manner as the virgula of the Lhabdophora.

To scparate those forms from cach other which have a
different number of horizontal filaments, as spocies or even
as varicties, scems to be crroncous, their number cven on
the samec specimen being variahle,

This spceies has attained a considerable size, individuals
of 15—20 ctm. in length being often found. Yet at some
horizons the specimens are commonly small. The individuals
have lived sociably together, of which the shales of the
youngest Scandinavian Cambrian rocks covered with their
polyparies afford evident proofs.

This specics occurs always at a (ixed horizon, namely in one
of the youngest beds of the Cambrian system, which is named
the Dictyonema-shale. At the same level it is represented
in Bstland; the Graptepora socialis Savrtur (Mugcuison, Si-
luria, Bd. 2 and 3, p. 47. Vossils 7, fig. 8), which occurs in
the upper part of the Lingula-flags in Hngland, cannot with
certainty be identified with our form; the indifferent figure
in Siluria precludes any cortain conclusion.

. fabelliforme occurs at Berg (MISINGER'S type specimen),
at Aby, and other localitics in Ostrogothia; at Orvholmen in
Vestrogothia; in Scania at Andrarum, Kiviks-Jisperod. Gislaf,
Flagabro, Jerrestad, Sandby at the Fagelsings-river; at the Jast
named place the Dictyonema-shales are superimposed by alwn
schist and balls of anthraconite with Acerocare ccorne Ane. - -
It is moreover to be found on Bornholm and in Norway; in
Kstland; in Belgium and probably also in Great Britain.

This fossil, which unquestionably belongs to the family
of" the Graptolites, was considered by Gorrewr to he a plant;
the evidence for this opinion was that he had observed ona
slab, derived from Estland, a conformation, which lic inter-
preted as a fruit.
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Corrections.

When this paper already had been published, Prof. Brog-
GER told me, that he did not share my views on the structure
of Dictyonema flabelliformis, and he considers that it really
has its branches arranged in a funnel or inverted come and
that it is endowed with hydrotheca resembling those of the
other graptolites. The specimens at my coml'nzmd, when [
gave the description on page 20, were such that I could
but think that Dictyonema forms a flat lamina, nor did I sec
any organs, that might be interpreted as hydrotheca, only the
processes, which often are characterized through a longitu(‘limal,
impressed line on the hydrosoma and are prolonged in a
small apex. These processes emit a filament to t.h:) nearest
parallel branch.

Having heard Prof. Brocarr’s opinion, I found in the
Museum of the Swedish Geological Survey some well pre-
served specimens in demi-relief, and | cxamined them as
accurately as possible. In splitting the slate I found, that
a lower lamina of the branching hydrosoma really originated
from the same sicula as the upper lamina of the hydrosona,
On the lateral branches real Lydrathecx were ap[:)'mw:nll, re-
scmbling those of the Dichograptida:.  That they arc so rarely
obscrved, depends probably on the circumstance, that they
are directed inwardly toward the centre and that they are
covered by the polypary when compressed in the slate.  On
the lateral branches they are sometimes visible, because these
are directed outward.
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SCHIMPER, in Traité de paléontologie végétale, 1869, p. 183,
partakes of GOPPERT’S opinion; but in ZITTEL'S and SCHIMPER'S
»Handbuch der Palacontologie» Dictyonema is placed amongst
the Graptolites.

HisiNGER entitles a fossil figured in Supplementum 2, pl.
37, fig. 5: »Prionotus giganteus?> The original of the figure is
to be seen in HISINGER's collection. It is certainly nota Grap-
tolite. It resembles nothing more than the impression made
by an Orthoceratite.

Additions.

To page 7. In the library of the Roy. Academy of
Scicnces at Stockholm I have lately secn a letter from Prof.
S. Ninssox to HisiNorr, dated 27 Dce. 1835 in which he
writes: »I have named the genus of Graptolites Prionotus
(of mrgeovwrng like a saw) as well in my annotations, where
a sketch of a monograph on this genus is to be found,
as in letters to several foreigners. I must complain that
I through a slip of memory once when visiting you in Stock-
holm gave the name wrongly.” (Probably Priodon). »T'he name
Prionotus I consider characteristic and I therefore intend to re-
tain its. (»Graptolithsligtet har jag kallat Prionotus af moeoremzog
‘(lik en sig) sivil i mina anteckningar, der ett utkast finnes
till en monographic 6fver detta sligtet, som ock 1 bref till
flere utlindningar ... Beklagligen har jag genom ett minnes-
fel kommit vid ett besék cn ging hos Herr Brukspatroncen
i Stockholm att uppgifva namnct oriktigt, hvilket da Herr
Br. upptecknade. Namnet Prionotus anser jag vara karak-
teristiskt, hvarfér jag imnar bibchilla dets.)

I cannot conclude thesc pages without expressing my
deeply felt gratitude to Prof. Cmas. Larwortn of Birminghani,
to whom I am under great obligation for his kind and cffee-
tive assistance in revising this paper when printing.
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Plate 1.

Diplegrapius? privtis e

A complete specimen from the Trinuclcus-shale of Dalecarlia,

enlarged 3 times.

HISINGER'S type-specimen in natural size and magnified 3 times.

From near the bridge of Draggd in the parish of Rittvik,
Dalecarlia.

Another specimen on the same hand-specimen as the former,
natural size and 3 times enlarged.

A third specimen, magnificd 3 times, showing the position of
the bent virgula.

A specimen, which, through compression, hag acquired the
appearance of a Climacograptus.

The base of a specimen enlarged.

A specimen from Ostrogothia, partially preserved in relief
and showing the interior walls of the hydrothecie, magnified
3 times.

The base of a specimen, five times enlarged.

Fragment of a specimen from the Trinuclei:-shale of Bestorp,
Vestrogothia, in demirelief and showing the interior walls of
the hydrotheca, 3 times enlarged.

lmacograpiis seefaric Ya
A complete specimen from Mosseberg, Vestrogothia, magnified
3 times.

The type specimen from HISINGER'S collection, natural size.
The same, enlarged 3 times.

Cophalograptus foliun N1

The type specimens, after which HISINGER'S figure is con-
structed, natural size.

Specimens from Scania, from the zone of MNoenoyraptus lepto-
theca LAPW,, enlarged 3 times.
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Plate L.

Diplograpius? pristis His.

A complete specimen {rom the Trinuclcus-shale of Dalecarlia,
enlarged 3 times.

HISINGER'S type-specimen in natural size and magnified 3 times.
From near the bridge of Draggd in the parish of Rattvik,
Dalecarlia.

Another specimen on the same hand-specimen as the former,
natural size and 3 times enlarged.

A third specimen, magnified 3 times, showing the position of
the bent virgula.

A specimen, which, through compression, has acquired the
appearance of a Climacograptus.

The base of a specimen enlarged.

A specimen from Ostrogothia, partially preserved in relief
and showing the interior walls of the hydrothecw, magnified
3 times.

The base of a specimen, tive times enlarged.

Fragment of a specimen from the Trinuclevs-shale of Bestorp,
Vestrogothia, in demirelicf and showing the interior walls of
the hydrothecee, 3 times enlarged.

Climacograptus scalaris 1.
A complete specimen from Mdsseberg, Vestrogothia, magnified
3 times.

The type specimen from HISINGER'S collection, natural size.
The same, enlarged 3 times.

Cephalograptus foliwm HiIs.

The type specimens, after which HISINGEuR'S figure is con-
structed, natural size.

Specimens from Scania, from the zone of AMenayraptus lepto-
theca T.APW., enlarged 3 times.
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10.

11.
12.

13.
14.

15.
16.

Plate I1.

Diplograptus teretinsculus His,

The type specimen in HISINGIIR'S collection, fossilized in relief,
magn. 3 times.

Specimen from IFagelsidng, Scania, magn. 4 times.

Another specimen, same locality, also in relief. magn. 4 times.
Cempressed, oblique specimens, magn. 3 times.

Specimens preserved in demi-relief.

Monograptus leptotheca LAPWORTH.
(= Prionotus sagittarius His.)

HISINGER'S type specimen from Furudal, Dalecarlia, natural size
and magnitied 3 times.

A specimen from Dobbs Linn, Birkhill, Scotland, collected by
Prof. CH. LAPWORTH, altercd into iron pyrites, magnified 4 times.
The proximal part of a specimen from Kongslena, Vestrogothia.
The developed or -adult part of a specimen from Scania; the
last two magnified 33 times.

Monogra ptus convolutus HIs.

HISINGER'S type specimen, nat. sixze.

The proximal end and the adult part, nat. size, from Kongs-
lena, Vestrogothia.

Fragment of the adult part. nat. size.

Fragment of the distal part, showing dorsal convexity; magnified.
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12,

13.
14,
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Plate 1L.

Diplograptus teretinsculus His.

The type specimen in HISINGER'S collection, fossilized in relief,
magn. 3 times.

Specimen from Wagelsang, Scania, magn. 4 times.

Another specimen, same locality, also in relief, magn. 4 times.
Compressed, oblique specimens, magn. 3 times.

Specimens preserved in demi-relief.

Monograptus leptotheca LAPWORTIH.
(= Prionotus sagittarius His.)

HISINGER'S type specimen from Furudal, Dalecarlia, natural size
and magnified 3 times.

A specimen from Dobbs Linn, Birkhill, Scotland, collected by
Prof. CH. LAPWORTH, altered into iron pyrites, magnified 4 times.
The proximal part of a specimen from Kongslena, Vestrogothia.
The developed or -adult part of a specimen from Scania; the
last two magnified 3 times.

Monograptus convolutus His.

HISINGER'S type specimen, nat. size.

The proximal end and the adult part, nat. size, from Kongs-
lena, Vestrogothia.

Fragment of the adult part, nat. size.

Fragment of the distal part, showing dorsal convexity: magnified.
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Plate IIL

Dictyonema flabelliforme EICHW.
(= Impressio plante monocotyledonez His.)

A complete specimen, natural size, from Sandby near Figel-
sang, Scania.

Part of the hydrosoma of a specimen from the same locality,
magnified 4 times.

Part of a specimen in HISINGER'S collection from Rerg, Ostro-
gothia (»Kanalbottnen»), magnified 4 times.

Part of a specimen from Aby, Ostrogothia, magnified 4 times.

Didymograptus Murchisoni BECK, *geminus His.

The type specimen in HISINGER’S collection, natural size.

'The same magnified.

Two complete specimeus from Fagelsing, magnified 2 diameters;
the originals are in the Museum of the University of Lund.

A specimen, natural size.

The proximal part of a specimen fossilized in relief, magni-
fied 3 times.
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Plate III

Dictyonema flabeltiforme EiCHW.
(= Impressio plantee monocotyledone® His.)

Fig. 1. A complete specimen, natural size. frem Sandby near Figel-

\ sdng, Scania.

! 2. Part of the hydrosoma of a specimcn from the same locality,
magnified 4 times.

3. Part of a specimen in HISINGER'S collection from Rerg, Ostro-
gothia (»Kanalbottnen»), magnified 4 times.

4. Part of a specimen from Aby, Ostrogothia, magnified 4 times.

i Didymograptus Murchisont BECK, * geminus His. >

_ 5. The type specimen in HISINGER'S collection, natural size.
:l 6. 'The same magnified.
8. Two complete specimens from Fagelsing, magnified 2 diameters;
the originals are in the Museum of the University of Lund.
9. A specimen, natnral size. .
10. The proximal part of a specimen fossilized in relief, magni-
fied 3 times.
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