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ABSTRACT 
Grahn, Yngve, 1 980�5�5 :  Early Ordovician Chitlnozoa from Öland. Sveriges geologiska undersök­
ning, Ser. C, No. 775, pp. 1 -4 1 ,  Uppsala 1 980. 

The chltlnozoans from fourteen localitles through the Ont! kan (Earl y Ordovlclan) strata of 
Öland, southeast Sweden, have been investlgated. Fifteen species of the genera Conochitina, 
Cyathochitina, Desmochitina, Lagenochitina, and Rhabdochitina are described. Only one 
species, Lagenochitina tumida, has a restrlcted stratlgraphlcal range. 
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INTRODUCTION 
The Is le of Öland is situated in the Bal tic, southeast of the rnainland of Sweden. 
Marine Cambrian and Ordovician sediments form the bedrock of the Island (Fig. 
l). The Lo w er Ordovician has a maximum thickness of 30 m In the south and a bo ut 
10 m less In the north. The strike of the strata Is roughly parallel to the length 
orlentation of the Island, and the di p Is generally less than 2" eastwards. 

This paper Is the flrst of three deal! ng with Ordovlcian Chitinozoa from Öland. 
lt Is based on three borlngs and eleven o uterops In Ontikan (Earl y Ordovician) beds 
(Fig. 1) . Ontikan beds include strata from the base of the Zone of Tetragroptus 
approximatus up to the Didymograptus bifidus - Didymograptus murchisoni zonal 
boundary (Fig. 2). The definitlon of the Ontikan Stage has been discussed by 
Jaanusson (1957:151-155; 1960b:292-302). 

At present !t Is not posstble to review conclsely the lithologles of the Ontikan of 
Öland, because the lithologles are different In the north and south of the Island and, 
furthermore, change locally within these areas. Secondly, very little is know n about 
sequences of the Volkhov and Kunda Stages In southem Öland. However, F!g. 2 
Is an attempt to summarize the Ontikan stratlgraphy of Öland. 

HISTORICAL REVIEW 
Linnarsson (in Nathorst 1881 :593) and Tullberg (1882) made the flrst attempts to 
subdivtde the Ordovtctan Iimestones of Öland. Both Linnarsson's and Tullberg's 
classlflcatlons were lithostratlgraphical and based on rock colour. Tullberg 
(1882:232) subdivlded Linnarsson's "Upper Red Orthoceras Limestone" into a 
lower part yl el ding trilobites of the Megalaspis gigas group and an upper part with 
Asaphus platyurus. The same year Holm pointed out the possibillty of subdivldlng 
the upper Lower Ordovlclan of northem Öland uslng trilobttes. Based upon 
trilobites, the flrst "complete" biostratlgraphlcal zonatlon of the "Orthoceras 
limestone" of the Island was established by Moberg (1890). His zonatlon was based 
on a sequence of strata In southemmost Öland. For almost slxty years Moberg's 
classlflcatlon found w ide use. For the lower part of the sequence he suggested the 
followtng untts: 

Gigas Limestone 
Transitton Beds 

Asaphus Limestone 

Limhata Limestone 
Planilimbata Limestone 

UpperAsaphus Limestone 
Sphaeronlte Band 
Lower Asaphus Limestone 

Holm (1893) introduced the Vaginatum Region for beds with En doceras vaginatum 
w hl ch earrespond to the Asaphus to Gigas limestone inclusive. In the sea -stack area 



EARL Y ORDOVICIAN CHITINOZOA FROM ÖLAND 

GILLBERGABROTTET 1 
GUNNARSLUND 1 _.·
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GAMMALSBYBORRNINGEN 1 
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Flg. l. Map showlng Ontlkan (Early Ordovlclan) localltles. Filled clrcles lndlcate outcrops and open 
c treles bo rings . The distributlon of Ont! kan rocks at the base of the Plelstocene Is screen ed on the figure. 
Pre-Ontlkan beds crop out to the west and post-Ontlkan beds to the east. 
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BRITISH SERIES BALTOSCANDIAN BALT OSCANDIAN BRITISH GRAPTOLIT TRILOBilE C ONDOONT L I THOLOGY 
STAGES SUBSTAGES ZONES ZONES ZONES 

MEGIST.J.SP/5 GIG4S RED AND GREY AND GREEN-MOTTLEO ARENITIC LIME-
ALUOJA STONE I N  NORTH.REODISH BROWN LIMESTONE INSOVTH 

MEGISTASPIS 

LLANVIRN DIDYMOGRAPTUS OBTUSICAUDA AMORPHOGNATHUS 

KUNOA VALASTE "8/FIOUS'' ASAPHUS VARIA BIL/$ GREY ARENITIC AND SOME GLAUCONITIC LIMESTONE IN 

RAN/CEPS NORTH. MORE RED· HOTTLEO LIHESTONE IN SOUTH 

•m 

HUNDEAUM - - ? ASA P H U S  GREY GLAUCONITtC LIMESTONE IN NORTH. NON---
EXPANSUS GLAUCONITIC LIMESTONE IN S O UT H  

LANGEVOJA DIOYMOGRAPTUS A5APHUS MICROZARKODINA GREY GLAUCONITIC LIMESTONE IN NORTH. MORE 

LEPIDURUS PAR VA REDOISH U�ESTONE IN SOUfH 

VOLKHOV PAROISTODUS 

ORIGINALIS 

.. "LIMBATA" 
REO- BROWN TO GREY L UTITIC LIMESTONE 

BAUONIODUS 

ARENIG MEGISTASPIS NAVIS 

DIDYMOVRAPTUS LATA BALTONIODUS 
TRIANGULARIS 

EXTENSUS HEGISTASPIS PRION!ODUS 

BILLINGEN ESTONICA EVAE REO- BROWN AND GREY GlAUCONITIC LlMESTONE.IN 
MEGA.LASPIDES PRIONIOOUS CENTRAL ÖLANO RED LIMESTONE 

LATORP DALECARL/CUS ELEGANS 

MEGISTASPIS 

B 
l HUNNEBERG ( TETRAGRAPTUS PLAN/LIHBATA PARO/STODUS 

RED OR GREY GLAUCONITIC UMESTONE 
APPROXIMATUS) HEGISTASPIS P R O  TEUS 

ARMA TA 

Flg. 2. Diagram showlng correlation and llthology of Ontikan rocks on Öland. Based malnly on 
Jaanusson ( 1 955, 1 960b, pers. comm. 1 979) and Lindström ( 1 971 ) .  

at Byerum (NW Öland) Andersson (1895) distlngulshed wlthln the Asaphus 
Limestone an oolitlc limestone bed followed by glauconltlc limestone and then 
non-glauconltlc limestone. Wiman's descriptlons to the geologlcal map sheets 
(1902a, 1902b, 1904a, 1904b) do not add to the ploneer papers referred to above. 

Moberg and Segerberg (1906:43) proposed that the lowermost Plani/imhata 
Limestone belonged to the underlylng Ceratopyge Beds. In two papers Regneli 
(1940, 1942) subdivlded the Plani/imhata Limestone lnto two lithologlcally and 
palaeontologlcally deflned zones In central Öland (Upper and Lower Plani/imhata 
Limestone). He considered that the Lower Plani/imhata Limestone should lnclude 
the upper parts of the Ceratopyge Beds. 

Through the work of Bohlin (1949, 1955) and Tjernvlk (1956) a modern triloblte 
zonatlon was established for the Lower Ordovlclan of Öland (F!g. 2). Except for 
those lowermost, the triloblte zones are still in use, formalized lnto stratlgraphlcal 
unlts. Revision ofthese u nits Is badly needed. Correlatlon with graptolite zones has 
been established through the work of Tjernvlk (1956), Jaanusson (1960b) and 
Skevlngton (1965). Lindström (1960, 1971) showed that conodonts were valuab\e 
zone fossils especlally In the lower part of the Lower Ordovlclan (Flg. 2). 

The stratlgraphy used here (Flg. 2) was lntroduced by Jaanusson (1960b). As 
stated In the Introductlon, the Ontikan sequence comprlses strata from basal 
Arenig to the base of the Didymograptus murchisoni zone. 

Elsenack (1962a, 1968b, 1976b) desertbed Ontlkan Chltlnozoa from three 
localitles on Öland. T wo of these, Hälludden and Horns udde, are treated In this 
paper. From the latter locality Elsenack reported four species of whlch one, 
Conochitina cf. elegans, has not been recovered In this study. He suggested a 
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Hunderum age for these samples, but most probably they are from Upper 
Langevoja. This Is also true of the thlrd locality, Köpings klint, where a single 
sample ylelded the followlng chltlnozoans: Conochitina minnesotensis, 

Cyathochitina ca/ix, Desmochitina cf. cocca, and Rhabdochitina gracilis. 

SAMPLES AND LOCALITIES 
In all, 235 samples from fourteen localitles have been examlned. Each of these 
sam p les were c rushed to hazelnut-slzed pleces, the n 50 g of the c rushed sample as 
a standard was p ut In 600 cc polyethylene beakers. The chips were treated with l 0% 
hydrochlorlc acld untll the reaettan almost ceased. Concentrated acld was then 
added. After dissolution In hydrochlorlc acld the samples were etched In 
concentrated hydrofluoric acld and flnall y In concentrated nitric acld. Sam p les still 
rlch In kerogen after this treatment were bolled for ten mlnutes In nltrlc acld. 
Between the varlous acld treatments the resldue was dlluted with water, and then 
rlnsed through a nylon sleve (36 {Lm) under gently runnlng water. The arganie 
resldue was stored In 60 mi beakers with distllled water and a few drops of 
formaldehyde untll belng plcked for SEM-studles. 

Al tagether about 8000 specimens of Chitlnozoa we re recovered. Ont y about 50% 
of the localitles and about 22% of the sam p les ylelded chltlnozoans. 

The maln field work was carried out by Sven Laufeld In August 19 66, and I 
completed 1t In August 1978. The localitles studled (Fig. l) are desertbed In 
alphabetlcal order, and thelr positions are given In UTM co-ordlnates. 

ALBRUNNABROTTET l, WC 8880 4375, c. 2 9 50 m SSE of Södra Möckleby 
church. 

Topographlcal map sheet 3G Kristlanopel NO. Geologlcal map sheet Ac 7 
Ottenby. 

Quarry, c. l km E of the maln road between Södra Möckleby and Ventlinge. 
Reference point: Quarry wall in the southernmost part of the quarry. 
Upper Cambrlan - Lower Valaste. 

My study was restrlcted to the Tremadoclan - Lower Valastean sequence. For 
sampling, see Flg. 3. No Chitlnozoa were recorded. 

RÖDAHAMNBORRNINGEN l, XD 2556 4680, c. l 950 m E of Böda church. 
Topographlcal map sheet 5H Borgholm NV /NO. Geologlcal map sheet Ac 5 

Oskarshamn. 
Care drilling (T.D. 167.5 m) made by the Palaeontologlcal Institute of Uppsala 

University In 1948 at the beach c. 400 m NW of Böda pler-beacon. The diameter 
of the care Is 7 cm. 

Archaean - Lower Kukruse (Upper Llandello). 
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Öl 66- 137 

• 
BROWNISH REO LIMESTONE 

El 
GREY GLAUCONI TIC LIMESTONE 

Öl 66-136 

Öl 66 -135 

Öl 66-134 

Öl 66-133 BROWNISH RED AND GREYISH 

Il 
GRE Y Ll MESTONE 

Öl 66-132 
GREEN VARlEGA TED LIMESTONE 

Öl 6 6-131 
Öl 66-13 0 
Öl 66-129 

BROWNISH RED AND GREY 

Il 
DARK GLAUCONI TIC SHALE Öl 66-128 VARlEGATED LIMESTONE 

Öl 66- 127 
Öl 66-126 

Öl 66-125 
Öl 66-124 ALTERNATLNG P ALE BROWN- ALUM SHALE Öl 66-123 ISH RED AND GREY LAYERS Öl 66-122 

OF LIMESTONE 
Öl 66- 121 
Öl 66- 120 

Öl 56- 119 PALE BROWNISH GREY AND 

D 
NO T SPEC l Fl E D  LIMESTONE 

Öl 66-1 18 GREY VARlEGA TED LIME-
STONE 

Öl 66- 117 

Öl 66-116 
B SUlJL BLOOD LAYER 

Öl 66- 115 

Öl 66- 114  c CYSTOID BED 

Öl 66-113 
F fVLf1_ FLOWERY SHEET Öl 66-112 

Öl 66 _,,, o DOLlTIC LIMESTONE 

Öl 66 -110 
01 56 - 109 

s Öl 66- 108 CALCAREOUS GLAUCON !TE SANDSTONE 

Öl 66-107 

ALBAUNNABROTTET 1 
Flg. 3. Albrunnabrottet l ,  llthology and sample lev els . Based malnly on Laufeld (unpubllshed material). 

References: Bohlin 1955, pp. 111-151; Hessland 1955, pp. 35-110; Jaanusson 
1955, pp. 153-174; Jaanusson 1960a, pp. 231-246; Lindström 1960, pp. 88-96; 
Tjernvlk 1956, pp. 154-155; Waern 1952, pp. 223-250. 

Thirty-five samples were processed from the Billlngian-Aluojan of the Ontikan 
part of the care, shown In Fig. 4. 

GAMMALSBYBORRNINGEN l, WC 9510 4295, c. l 900 m NE of Gräsgård 
church. 

Topographlcal map sheet 3G Kristlanopel NO. Geologlcal map sheet Ac 7 
Ottenby. 

Care drilling (T.D. 54.58 m) made by the Geologlcal Survey of Sweden in 1943 
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Ftg. 4. Bödahamnborrntngen l, llthology and sample levels In the Onttkan part of the core. Based on 
Jaanusson ( 1 955). For legend, see Ftg. 3. 

at the beach c. 275 m N of the harbour of Gräsgård. The diameter of the core is 7 
cm. 

Lower Cambrian - Uhaku (Llandello). 
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References: Jaanusson 1960a, pp. 258-268, 270-271; Westergård 1944, pp. 1-13; 
Westergård 1947, p. 3. 

From the interval 13.83 to 29.18 m thirty-eight samples were processed. None 
yielded Chitlnozoa. 

GILLBERGABROTTET l, XD 1500 3125, c. 4 400 m WSW of Källa church. 
Topographical map sheet 5H Borgholm NV /NO. GeologicaJ map sheet Ac 8 

Mönsterås med Högby. 
Quarry near the coast c. 400 m NE the triangulation point at Grytehamn. 
Reference point: Quarry wall in the northernmost part of the quarry. 
"Limbata"- Valaste or Aluoja. 
References: Bohlin 1949, pp. 543-544. 

The stratlgraphy used here (Fig. 5) is based on trilobites (Jan Bergström, 
unpublished material) and conodonts (Anita Löfgren, unpublished material). 
According to Bergström (unpublished material) the sequence between 3.35 and 
4.30 m is equivalent to the Hjorthamn (now offlcially spel t Jordhamn) Limestone 
(Bohlin 1949:544). This characteristlc limestone is in part grey to brownish-black 
with a slightly reddish tlnt aud rich in glauconite. The bed forms a good index 
h ortzon in the parish of Persnäs. The age is probably Middle Valaste. From this u nit 
and down to the pale brownish limestone within the "Limbata" Limestone the 
beds are more or less glauconitlc. 

GUNNARSLUND l, XD 1575 2985, c. 3 650 m NNE of Persnäs church. 
Topographical map sheet 5H Borgholm NV /NO. GeologicaJ map sheet Ac 8 

Mönsterås med Högby. 
Quarry c. l 250 m ENE of point 14.10 at Adolfsro and N of the road. The quarry 

lies NW of the quarry mentioned by Bohlin 1949, p. 546 and Jaanusson 1960a, p. 
223. 

Upper Aluoja - Lower Aseri (Upper Llanvirn). 
References (to the area in general): Bohlin 1949, p. 546;Jaanusson 1960a, p. 223. 

Red and grey-green variegated limestone of Late Aluojan age is overlain by 
reddish-brown Segerstad Limestone (Upper Llanvlrn). One sample was taken 2 cm 
above a stylolite seam in uppermost Aluoja. No Chitlnozoa were recorded. 

HÄLLUDDEN l, XD 2305 5900, c. 550 m NW of point 1.71 at Nabbelund. 
Topographical map sheet 6H Kråkelund SV /SO. GeologicaJ map sheet Ac 5 

Oskarshamn. 
Cliff sectlon along the shore, from Höga Flisa c. l 250 m NE of the lighthouse 

at the harbour of Byxelkrok to Hälluddsvik c. 550 m NW of point 1.71 at 
Nabbelund. 
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Öl 66-77 
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Ftg. 5. Glllbergabrottet l, llthology and sample levets. Based on Laufeld (unpubllshed material). For 
legend, see Ftg. 3 .  

Reference point: Cape at Hälluddsvlk. 
"Llmbata"- Lower Valaste. 
References: Bohlin 1949,pp. 540-542;Bulman 1936,pp. 1-107;Etsenack 1968b, 

p. 186;Elsenack 1976b,pp. 181-203;Haddlng 1958,pp.l33-134;Holm 1893,p. 15; 
Holm 1895b,pp. 332-339;Jaanusson 1957,pp. 158-159;Skevlngton 1963,pp. 1--62; 
Skevlngton 1965, pp. 1-74; Wtman 1904a, pp. 43-44. 
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Flg. 6. Hälludden l, llthology and sample levets. For legend, see Flg. 3. 

Hälludden Is the classic locality for the Ontikan of Sweden. The oldest strata, of 
"Limbata" age, are found near Byxelkrok and successlvely younger strata crop out 
to the NE. The youngest strata, of Earl y Valastean age, are f o und near Hälluddsvlk. 
The locality w iii be discussed In detall in a later paper. At the sampied sectlon c. 650 
m SW of the reference point (Fig. 6) the beds are glauconltlc. 

HORNS UDDE l, XD 1485 4078, c. 7 750 m NW ofHögby church. 
Topographlcal map sheet 5H Borgholm NV /NO. Geologlcal map sheet Ac 8 

Mönsterås med Högby and Ac 5 Oskarshamn. 
Cliff sectlon al o ng the shore, from c. 600 m SE to c. 2.5 km NE of the lighthouse 

at Horns udde. 
Reference point: The lighthouse at Horns udde. 
Upper Cambrian- Langevoja. 
References: Elsenack 1968b, p. 186; Hadding 1927, pp. 84--85, 87; Hadding 1932, 
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Flg. 7. Horns Udde l ,  llthology and sample levets. Based on Laufeld (unpubllshed material). For legend, 
see Flg. 3. 

pp. 14-25; Lindström 1963, pp. 246-249; Tjernvlk 1956, pp. 153-154; Tullberg 1882, 
pp. 226-227; van Wamell974, pp. 10, 16, 27, 32, 42-44, chart 4-5; Wiman 1904a, 
pp. 43-44; Wlman 1904b, pp. 53-54. 

The oldest beds are found SE of the lighthouse and successlvely younger strata c rop 
out towards NW and NE. The sampied seetian (Flg. 7) Is c. 2.1 km NE of the 
reference point and comprlse the lnterval between Hunneberg? and Langevoja. 

LÅNGALVARET l, XD 2317 5665, c. 2 400 m ENE of the lighthouse at the 
harbour of Byxelkrok. 

Topographical map sheet 6H Kråkelund SV /SO. Geologlcal map sheet Ac 5 
Oskarshamn. 

Ditch sectlon, N of a small bridge across the road to Torp, c. 200 m NW of the 
W earner of Ölanda airstri p. For detalled descriptlon, see Bohlin 1955. 

Upper Aluoja. 
References: Bohlin 1955, pp. 127-128. 

A 0.64 m seetian was measured by Bohlin at this locality. From top to bottom 
(ilthologies mainly after Bohlin) the following chitlnozoans were recorded. 
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0--0.20 m 

0.20--0.29 m 

0.29-0.40 m 

0.40--0. 5 1  m 

0. 5 1-0.64 m 

YNGVE GRAHN 

Oolltlc, grey and pale brown llmestone rich in fossils. 
Öl66-- 35 (0--0.07 m). Conochitina primitiva, Cyathochitina ca/ix 

and Desmochitina cocca. 
Öl 66-- 34 (0.07-0. 14 m). Conochitina primitiva and Cya­

thochitina ca/ix. 
Öl66-- 33 (0. 14-0. 20 m). Conochitina micracantha, Conochitina 

primitiva, Cyathochitina ca/ix, Desmochitina cocca, and La­
genochitina esthonica. 
Grey, fosslliferous llmestone, red in basal part. 

Öl66-- 32 (0. 20--0. 29 m). Conochitina micracantha, Conochitina 
primitiva, Cyathochitina ca/ix, Desmochitina cocca, Lagenochitina 
esthonica, and Rhabdochitina gracilis. 
Variegated, red and grey llmestone. 

Öl66-- 3 1  (0. 29-0.40 m). Conochitina micracantha, Conochitina 
primitiva, Cyathochitina ca/ix, Desmochitina cocca, and La­
genochitina esthonica. 
Variegated, red and grey llmestone rich in orthoceratites. 

Öl 66-- 30 (0. 40--0. 5 1  m). Conochitina primitiva, Cyathochitina 
ca/ix and Desmochitina minor. 
Variegated, red and grey llmestone. 

Öl66-- 29 (0. 51-0.64 m). Conochitina micracantha, Conochitina 

primitiva, Cyathochitina ca/ix, and Desmochitina minor. 

Rödkärr 

Markärret 

ÖSTRA VÄSSBY 
L..._JOm 

Fig. 8. Sketch map of sample locallttes at Marsjö kanal l. Reference point around 10 m E of sample 

point l. 
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MARSJÖ KANAL l, XC 1380 2238, c. 1700 m NNE of Föra church. 
Topographlcal map sheet 5H Borgholm SV. Geologlcal map sheet Ac 8 

Mönsterås med Hög by. 
Dralnage ditch seetian from the old road between Källa and Alböke to the east 

coast of the Island at Vässby fjärd. 
Reference point: Where a stream jolns Marsjö kanal from S. 
Kunda - Aserl (Upper Llanvlrn). 
References: Bohlin 1949, pp. 548-549. 

An excellent seetio n through Kunda beds Is accesslble In a dralnage dl te h from the 
former lake Marsjön to the east coast. At the reference point a serles (Fig. 8) of 
samples was taken from Upper Valaste to Upper Aluoja. None of these sam p les 
ylelded chltlnozoans. 

ÖLANDS NORRA UDDE l, XD 2540 6067, c. 900 m W of the lighthouse on the 
n orthem tongue of Öland. 

Topographlcal map sheet 6H KrAkelund SV /SO. Geologlcal map sheet Ac 5 
Oskarshamn. 

Shore exposure at high water separated from land by a shallow channel. For 
detailed descrlptlon, see Bohlin 1949. 

Lower Valaste. 
References: Bohlin 1949, pp. 539-540; Holm 1882b, pp. 63--64; Wiman 1904a, p. 

44. 

On e sample was collected In the uppermost part of a grey, samewhat glauconltlc 
limestone. The followlng chltlnozoans were recorded: Conochitina primitiva, 
Cyathochitina ca/ix, Cyathochitina cf. campanulaejormis, Desmochitina cocca, 
Desmochitina minor, Lagenochitina esthonica, and Rhabdochitina gracilis. 

OTTENBY l, WC 8715 3335, c. 2 950 m WSW of Ås church. 
Topographlcal map sheet 3G Kristlanopel NO. Geologlcal map sheet Ac 7 

Ottenby. 
Cliff seetio n along the shore c. 450 m W of the rnanor of Ottenby. For detall ed 

descrlptlon, see Tjernvlk 1956. 
Tremadoc - "Limbata". 
References: Hadding 1932, pp. 14-25; Hadding 1958, pp. 1 10--1 1 1, 131; 

Lindström 1963, pp. 249-251; Tjernvlk 1956, pp. 145-149 (further references). 

In this seetian only the In terval Tremadoc to Lower Billingen was sampied (Fig. 9). 
No Chitlnozoa were recorded. 

SKÄRLÖVBORRNINGEN l, WC 9765 5490, c. 2 800 m SSE of Hulterstad 
church. 



16 YNGVE GRAHN 
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Ftg. 9. Ottenby l, llthology and sample levels. Based on Laufeld (unpubllshed material) and Tjernvlk 
( 1 956). For legend, see Ftg. 3 .  

Topographlcal map sheet 4G l 4 H Kalmar SO/Runsten SV. Geologlcal map sheet 
Ac 6 Kalmar. 

Care drilling (T.D. 60 m) made by the Geological Survey of Sweden in 1946 
immediately N of the harbour of Skärlöv. The diameter of the care is 7 cm. 

Lower Cambrian - Lasnamägi (Llanvirn). 
References: Jaanusson 1960a, pp. 26 8-271; Westergård 1947, pp. 1-12. 

Fourteen samples were collected In the interval 5.97 to 11.19 m. Only one sample, 
probably of Aluoja age, In the Ontikan sequence (6.7�.80 m) yielded 
chitlnozoans. The following species were recorded: Conochitina primitiva, 
Cyathochitina ca/ix, Cyathochitina regnelli, Desmochitina cocca, Desmochitina 
minor, Lagenochitina esthonica, Rhabdochitina graci/is, and Rhabdochitina magna. 

SKÄRLÖV l, WC 9532 5390, c. 3 950 m SSW of Hulterstad church. 
Topographical map sheet 4G/ 4H Kalmar SO/Runsten SV. Geological map sheet 

Ac 6 Kalmar. 
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Abandoned quarry c. 250 m NNE of trlangulation point 12,0 at Skärlöv. 
Upper Aluoja - Lower Aserl (Upper Llanvlrn). 
References: Jaanusson 1960a, p. 251. 
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A reddis h -bro w n limestone with g re y spots Is overlain by redd i sh -brown Segerstad 
Limestone (Upper Llanvlrn). One sample was collected 70 cm below the surface In 
a limestone of Late Aluojan age. No chitinozoans were present. 

SÖDVIK l XD 1465 2580, c. 2 700 m WSW of Persnäs church. 
Topographical map sheet 5H Borgholm NV /NO. Geologlcal map sheet Ac 8 

Mönsterås med Hög by. 
Dit ch seetio n N of the mal n road between Källa and Södvik, c. 200 m N ofSödvik 

school. 
Upper Aluoja. 
References: Jaanusson 1960a, p. 225, Iines 18-19. 

A 0.95 m sectlon of Upper Aluojan Limestone was measured and sampled. 
Immediately S of this locality Segerstad Limestone (Upper Llanvlrn) crops out. 
From top to bottom the followlng chitinozoans were recorded. 

0--0.10 m 

0.10--0.25 m 

0.25-0.45 m 

0.45-0.65 m 

0.65-0.95 m 

Grey limestone. 
YG 9 (0--0.05 m). Conochitina primitiva, Cyathochitina ca/ix, 

Desmochitina minor, and Rhabdochitina magna. 
Reddish limestone. 

YG 10 (0.10--0.15 m). No chitlnozoans. 
Varlegated, red and grey limestone. 

YG 11 (0.25-0.30 m). No chitinozoans. 
Grey limestone. 

YG 12 (0.45-0.50 m). Cyathochitina ca/ix, Desmochitina cocca 
and Desmochitina minor. 
Vartegated, red and grey limestone. 

YG 13 (0.65-0.70 m). No chltinozoans. 

DESCRIPTIONS OF CHITINOZOA 
In this paper no taxonornie rank above genus Is used. Probably chitlnozoans are 
polyphyletlc, and therefore a suprageneric classlflcatlon Is of no value. For practical 
reasons the genera and species are described In alphabetlcal order. The termlnology 
used Is that of Laufeld 1974:38. The dimensions given In the descriptlons are In 
mlcrometres. All measurements were made with an eyeplece mlcrometre and with 
an accuracy of ± 2 ,um. Micrographs were taken on the Cambridge Mark II a 
Stereoscan Electron Microscope (SEM) at 20--30 kV. 
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Genus C onochitina Eisenack, 1931, restricted 1955 

Conochitina aff. elegans Eisenack, 1931 

Fig. 10 A-D 

1 976b Conochitina elegans- Eisenack, p. 1 88; PI. 2:6-7 

DESCRIPTION- Conochitina species with a slender and elongated con! c al vesicle. 
In som e specimens the body ta pers gradually In to a cylindrical neck approxlmately 
halfway along the length. The base Is concave and shows a concentrlc structure, 
and the basal edge Is rounded. The neck widens slightly at the aperture which Is 
straight. The veside wall is perfectly smooth. 

DIMENSIONS- Total length 293-732, max. width 48-98, width of the aperture 
41-73. 
REMARKs - The Öland specimens differ from Conochitina elegans Eisenack, 
1931, In not hav! ng an oral constrlctlon of the basal edge nor convexlty In the 
middle of the vesicle. Furthermore, Conochitina elegans has a smooth and slightly 
con v ex base (Laufeld 1973: PI. l :2). Specimens similar to Conochitina elegans have 
been reported also from the Wenlockian and Ludlowlan of Gotland (see Laufeld 
1974:59--60). The overall morphology of bot h the Ontikan and Silurian populations 
falls with in the range of varlatlon given by E isenack ( 1959: Fig. l) for Caradoclan 
material. It Is not known how the base of the Silurian specimens Is constructed. It 
seems possible, however, that the populations discussed constltute three different 
taxa. 

OCCURRENCE - Öland: The Hunderum and Lower Valaste ( uppermost Arenig 
to Lower Llanvlrn). 

Conochitina micracantha Eisenack, 1931 

Fig. 10 E-H 

1931  Conochitina micracantha n.sp .  (pars) - Eisenack, pp .  84-85;  PI. l : 19  
1 959 Conochitina micracantha ssp. micracantha- Eisenack, p. 7; PI. l :5 
1 965 Conochitina micracantha ssp. micracantha- Eisenack, p .  1 23 ;  PI. 9:4-5 
1 968b Conochitina micracantha ssp. micracantha- Eisenack, p. 1 62;  PI. 26:26-27; PI. 32:2-4 
1 969 Conochitina micracantha- Jenkins, pp. 1 0--1 2 ;  Text flg. 4; PI . l :1 7-2 1 
1971  Conochitina micracantha- Laufeld, p .  293;  PI. 2 i  
1976b Conochitina micracantha micracantha- Eisenack, p .  1 88;  PI .  2 : 10 
1 979 Conochitina micracantha- Paris , p .  32; PI. 3:8A-B 

DESCRIPTION - Conochitina species with a conlcal body and a subcylindrical 
neck which comprlses about 113 of the total length and is slightly widened at the 
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Ftg . JO. A-D. Conochitina aff. elegans Elsenack, 1 93 1 .  A, C. Glllbergabrottet l, Valaste (Öl 66--62). B, 
D.  Hälludden l, Hunderum (YG 4). E-H. Conochitina micracantha Etsenack, 1931. E, G. Horns Udde 
l, Langevoja (ÖI 66--82). F, H. Långalvaret l, Aluoja (Öl 66--29). 

A, C. SGU Type 525. A.  Oblique aboral vtew. Not e the concentrlc structure In the concave base, SEM 
x510;  C. Obllque lateral vlew, SEM x90. B,  D. SGU Type 526. B. Oblique aboral vtew, SEM x700; D. 
Lateral vlew, SEM x l 00. E, G.  SGU Type 534. E. Distorted specimen In obllque lateral vlew, SEM x 1 90; 
G. Obllque aboral vlew. Note the slmple splnes, SEM x640. F, H .  SGU Type 541 .  F. Obllque lateral vlew, 
SEM x220; H.  Obllque aboral vtew, SEM x500. 
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Ftg. Il. Dtagram showtng the length:wtdth ratto between Conochitina aff. elegans and Conochitina 
primitiva. The measurements of specimens simtiar to Conochitina? simplex Etsenack, !93 l lle wtthtn 
the field of those for Conochitina primitiva. Based on 1 76 obervattons. 

straight aperture. The flexure is distinct. The base is flat or samewhat convex and 
has an aboral scar. The basal edge is gently rounded. Orally of the basal edge t here 
is a constriction beyond which the vestele is slightly convex. Simple spines cover 
the whole vestele but are best developed on the body. 

DIMENSIONS - Total length 17 1-4 27, max. width 73-159, width of the aperture 
37-73. 

REMARKS - The spinase ornamentattan of Conochitina micracantha varles 
considerably. The spines may cover part or all of the vesicle. I t is interesting to nate 
that the degree of ornamentattan seems to vary stratigraphically. Jenkins 
( 1969: 10-12) reported that Conochitina micracantha from Upper V!ol11. Limestone 
(Upper Caradoc - Lower Ashgill) in Oklahoma, U.S.A. has its ornamentattan 
mainly Concentrated to the basal part. Specimens of the same age from Podolia, 
U.S.S.R. (Laufeld 197 1: PI. 21) and Portugal (Paris 1979: PI. 3:8A) have the same 
kind of ornamentation. A majority of the Baltic specimens, which in general are 
reported from older strata, have an ornamentattan that covers the whole vesicle. 

OCCURRENCE - Öland: Upper Langevoja (Eisenack 1976b) to the Hunderum 
(Upper Arenig to Lower Llanvirn) and Upper Aluoja (Lower Llanvirn). 

Aseri (Upper Llanvirn) to Nabala (Upper Caradoc), Estanta (Eisenack 1959, 
1965, 1968b). Louredo Formation (Caradoc), Serra de Bucaco, Portugal (Paris 
1979). Upper Viola Limestone (Upper Cardoc to Lower Ashgill), Oklahoma, 
U.S.A. (Jenkins 1969). Molodova Beds (Upper Caradoc to Lower Ashgill), Podolia, 
U.S.S.R. (Laufeld 1971). 

Conochitina minnesotensis (Stauffer, 1933) 

Fig. 12 A-D 

1 933 Rhabdochitina? minnesotensis n.sp. - Stauffer, p. 1 209; PI. 60:39 
1 939 Rhabdochitina? minnesotensis- Etsenack, p. 1 46; PI. 8 : 1 3  
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Flg. 1 2 .  A-D. Conochitina minnesotensis (Stauffer, 1 933). A, C. Hälludden l ,  Hunderum (YG 4). B, D. 
Hälludden l ,  Langevoja (YG 8). E-H. Conochitina primitiva Elsenack, 1 939. E. Hälludden l ,  Hunderum 
(YG 4). F. Långalvaret l ,  Aluoja (Öl 66--29). G-H. Hälludden l ,  Valaste (YG J). 

A, C. SGU Type 520. A. Distorted specimen In lateral vlew, SEM x90; C. Aboral vlew, SEM x590. 
B, D. SGU Type 521 .  B. Lateral vlew, SEM x l l O; D. Aboral vlew, SEM x570. E .  SGU Type 545 . Lateral 
vlew. Note the simliarity to Conochitina? simplex Elsenack, 1 93 1 ,  SEM x2 10 .  F. SGU Type 544. Lateral 
vlew, SEM x l 70. G, H. SGU Type 527. G. Lateral vlew, SEM x220; H. Aboral vlew. Note the basal 
process, SEM x670. 



22 YNGVE GRAHN 

1 962b Conochitina minnesotensis- Elsenack, pp. 353-354; Text flgs .  1-6 
1 965 Conochitina minnesotensis- Elsenack, p. 1 26; PI. 10:7-8 
1967 Conochitina minnesotensis- Laufeld, pp. 306-307; Flgs. 13 A-B 
1 969 Conochitina minnesotensis- Jenkins, pp. 1 7-18 ;  PI. 4:1-2, 4--5 ;  PI. 5 : 1-5 

DESCRIPTION - A !arge Conochitina species with a Iong subcylindrical velscle 
that tapers slightly towards a round base. In general the base has a basal process 
which Is flat and wide. The aperature Is straight. The veside wall Is perfectly 
smooth. 

DIMENSIONS - Length up to 1342, max. width 73-122. 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenlg) to Lower Valaste 
(Lower Llanvlrn). 

Volkhov (Upper Arenlg) to Porkunl (Upper Ashgill), Estonla (Eisenack 1962b, 
1965). Decorah Formatlon (Lower Caradoc), Minnesota, U.S.A. (Stauffer 1933). 
Dalby and Skagen Limestone (Upper Llandeilo to Middle Caradoc), Dalarna, 
Sweden (Laufeld 1967). Hersehelder Shale (Caradoc?), Westphalia, West 
Germany (Eisenack 1939). Upper Viola Limestone (Upper Caradoc to Lower 
Ashgill), Oklahoma, U.S.A. (Jenkins 1969). 

Conochitina primitiva Elsenack, 1939 

Flg. 12 E-H 

1 934 Conochitina sp. lodet (ex. aff. C. claviformis?)- Elsenack, p .  62; PI. 4:1 3  
1 939 Conochitina primitiva n.sp. - Elsenack, pp. 1 38 ,  1 40,  142; PI. 8:7-8 
1 962a Conochitina primitiva- Elsenack, pp. 293-294; PI . 14:1 1-1 2 
1 967a Conochitina primitiva- Rauscher & Doubinger, p. 48 1 ;  PI. 3:5 
1 967b Conochitina primitiva- Rauscher & Doubinger, p .  3 1 3 ;  PI. 4:3 
1 969 Conochitina primitiva- Umnova, p. 329; PI. l: 1 7  
1970 Euconochitina primitiva- Rauscher, p .  1 22;  PI. 1 : 1 1-12  
1 974 Conochitina primitiva- Henry, Nion, Paris & Thadeu, pp. 3 1 3-3 14 ;  PI. 1 :5 ,  8 ,  1 1 ;  PI. 2:9 
1 976b Conochitina primitiva- Elsenack, pp. 1 87-1 88 ;  PI. 2:1 1 

DESCRIPTION - Conochitina species with a conlcal body. The cylindrical neck 
comprlses about 1/2-1/3 of the total length and widens slightly towards the 
stralght aperture. The base Is flat to convex and may have a basal process. No 
ornamentatlon has been observed. The basal edge Is rounded. 

DIMENSIONS - Total length 98-244, max. width 48-90, width of the aperture 
27-48. 

REMARKS - Morphologlcally Conochitina primitiva Is a very variable species. In 
the Ontikan of Öland there are specimens similar to Conochitina? simplex 

(Eisenack 1931, PI. 2:15; cf. also Elsenack 1939, PI. B:8) but they lie completely 
wlthin both the length:width ratlo and morphologlcal varlatlon of Conochitina 
primitiva (Fig. 11, 12 E). Hence, they are here lncluded In Conochitina primitiva. 
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Whether Conochitina? simplex Is a distlnct species or should be lncluded In 
Conochitina primitiva requlres special study. Conochtina primitiva Is best 
distlngulshed from Conochitina aff. elegans by lts shorter length (Fig. 11). 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenlg) to Lower Valaste 
(Lower Llanvli:n) and Upper Aluoja (Lower Llanvlrn). 

Volkhov (Upper Arenlg) to JOhvl (Upper Caradoc), Estonla (Eisenack 1934, 
1962a). The Hunderum (Upper Arenig to Lower Llanvlrn), Dalarna, Sweden 
(Eisenack 1962a). Kunda (Upper Arenig to Lower Llanvlrn), Moscow Synecllse, 
U.S.S.R. CUmnova 1969). Calymene Shale (Llanvlrn), Normandie (Rauscher & 
Doublnger 1967a, 1967b) and Calvados (Rauscher 1970), France. Louredo 
Formatlon (Caradoc), Serra de Bw;aco, Portugal (Henry et al. 1974). Hersehelder 
Shale (Caradoc?), Westphalla, West Gerrnany (Eisenack 1939). 
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Flg. 1 3 .  Diagram showlng the length:wldth ratlo between Cyathochitina ca/ix and Cyathochitina cf. 
campanulaejormis. Based on !58 observations . 

Genus Cyathochitina Eisenack, 1955 

Cyathochitina ca/ix (Eisenack, 1931) 

F!g. 14 A-G 

1931  Conochitina ca/ix n.sp. - Elsenack, p. 87 ;  Text flg .  l;  PI .  2 :3 ;  P I .  4 : 1 4  
1 939 Conochitina ca/ix- Elsenack, p. 1 37; PI. 8 :4-5 
1958 Cyathochitina ca/ix- Elsenack, p. 400; PI. 2 :26--27 
1 962a Cyathochitina ca/ix- Elsenack, pp. 296--297; PI. 14 :3-4 
1 965 Cyathochitina ca/ix- Elsenack, p. 1 28;  PI . 1 1 : 1 -2 
1 967 Cyathochitina ca/ix- Jenkins, p. 456; PI . 7 1 : 5-7 
1 968b Cyathochitina ca/ix- Elsenack, p. 168 ;  PI. 3 1 :8--9, 27 
1976b Cyathochitina ca/ix- Elsenack, p. 1 87; PI. 2 :3  
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Fig. 14. A-G. Cyathochitina ca/ix (Eisenack, 1931 ) .  A-B . Hälludden l, Valaste (YG 1). C. Hälludden l ,  
Hunderum (YG 7) . D-G .  Hälludden l ,  Hunderum (YG 4). 

A. SGU Type 532. Aboral view. Note the perforations, SEM x250. B .  SGU Type 547. Aboral view, 
SEM x360.  C. SGU Type 535 .  Lateral view . Note the thickenings in a spiral pattern, SEM x70. D, F. SGU 
Type 5 1 2 .  D. Lateral view, SEM xlOO; F. Aboral view, SEM x350. E, G. SGU Type 5 1 3 . E .  Obllque lateral 
view, SEM xlOO; G. Obllque aboral view, SEM x350. 
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DESCRIPTION - Cyathochitina species with a conical body. The base shows 
concentric st ruetures. A rounded basal process ma y be developed at the aboral pol e. 
The basal edge carries a short carina. The body is slightly con v ex but tapers towards 
the cylindrical neck. The aperture is straight. The flexure is distinct. The vestele 
wall is smooth or provided with spiral thickening. 

DIMENSIONS - Total length 1 10-756,  max. width 4 8- 19 5, width of the aperture 
2 4--9 8, length of the carina 2-24 . 

REMARKS - Cyathochitina calix differs from Cyathochitina cf. campanulaejormis 
in ha ving a more elongated and slenderer form. In the Ontikan of Öland only about 
5% of the Cyathochitina ca/ix specimens fall below a length: width ratio of 2: 1 
campared to 82 % for Cyathochitina cf. campanulaejormis (Fig. 13). Forms 
transittonal to Cyathochitina c f. campanulaejormis occur. In the Welsh Borderland 
Cyathochitina calix specimens are mu ch stoute r than the Baltic specimens and the 
length:width rat lo is only 1.5-2 .1: l (Jenkins 196 7). 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenig) to Lower Valaste 
(Lower Llanvirn) and Upper Aluoja (Lower Llanvirn). 

Valkhov (Upper Arenig) to Aseri (Upper Llanvirn), Estonia (Eisenack 1958, 
1962 a, 196 8b). The Hunderum (Upper Arenig to Lower Llanvirn), Dalarna, 
Sweden (Eisenack 19 62 a). Hope Shales (Lower Llanvirn), Welsh Borderland 
(Jenkins 196 7). Hersehelder Shale (Caradoc?), Westphalia, West Gerrnany 
(Eisenack 19 39 ). 

Cyathochitina c f. campanulaeformis (Eisenack, 19 3 1) 

Fig. 15 A-D 

1931  Conochitina campanulaejormis n.sp. - Elsenack, pp .  86-87;  PI. 2 : 1-2; PI. 4 : 1 ,  1 1- 1 3  
1 939 Conochitina campanulaejormis - Elsenack, p. 1 37; PI. B : l-3 
1 948 Conochitina campanulaejormis - Elsenack, p. 1 1 2; Flgs. l ,  7-9 
1962a Cyathochitina campanulaejormis - Elsenack, pp. 297-298; Text flg. 3; PI. 14 :5-7 
1963 Cyathochitina campanulaejormis - Kozfowskl, pp. 435-439; Flgs . 8-10 
1967 Cyathochitina campanu/aejormis - Jenkins, pp. 456-458; PI. 7 1 :8-1 1 
1967 Cyathochitina campanulaejormis - Laufeld, pp. 3 1 3-3 1 5 ;  Flgs . 17 A-F 
1 968a Cyathochitina campanulaejormis - Elsenack, p. 89; PI. 23 : 1 4  
1968b Cyathochitina campanulaejormis - Elsenack, p .  168;  PI. 24 : 1-3 ; PI. 29: 1 8-19;  PI. 32 :5 A-B 
1971  Cyathochitina campanulaejormis - Laufeld, p. 294; PI. !B 
1 972 Cyathochitina campanulaejormis - Elsenack, p. 1 1 9;  PI. 32 : 1-1 1 
1975 Cyathochitina campanulaejormis - Tynnl, pp. 48-49; Flg. 46 C 
1976b Cyathochitina campanulaejormis - Elsenack, p. 1 87;  PI. 2 :4 
1978 Cyathochitina campanulaejormis - Grahn, p .  10;  Flgs. 4E, 50 

DESCRIPTION - Cyathochitina species with a bell-shaped body. The base has 
concentric structures similar to those in Cyathochitina ca/ix and the basal edge 
carries a carina. The flexure is distinct. The neck is subcylindrical and comprises 
1/3-1/2 of the total length. The aperture is straight, and the vestele wall is smooth. 
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DIMENSIONS - Total length 146-464, max. wldth 98-195, width of the aperture 
48-98, length of the carlna 12-37. 

REMARKS - Cyathochitina cf. campanulaejormis differs from Cyathochitina 
campanulaejormis In not ha ving the characterlstlc longitudinal thlckenlngs on the 
vestele wall (cf. Laufeld 1967, Figs. 17 E-F; Elsenack 1968b, PI. 32:5 A-B; Grahn 
1978, Flgs. 4E, 50). In the Ontikan of Öland about 82% of the Cyathochitina cf. 
campanulaejormis specimens fall with in the length: w! d t h ra tio 1.25-2: l and the 
rest between 2-2.5:1 (Fig. 13). The Lower Ordavielan specimens In Baltaseaodla 
are comparable In slze with those from the Lower and Middle Ordavielan of the 
Welsh Borderland. 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenlg) to Lower Valaste 
(Lower Llanvlrn). 

Kunda (Upper Arenlg) to Parkuni (Upper Ashgill), Estanta (Eisenack 1962a, 
1968a, 1968b). Hope Shales (Lower Llanvlrn) to Meadowton Beds (Lower 
Llandeilo), Welsh Borderland (Jenkins 1967). Base of murchisoni Zone (Upper 
Llanvlrn) to triangulatus Subzone (Middle Llandovery), Sweden (Laufeld 1971). 
Dalby to Slandrom Limestone (Upper Liandella to Upper Caradoc), Dalarna, 
Sweden (Laufeld 1967). Hersehelder Shale (Caradoc?), Westphalia, West 
Germany (Eisenack 1939). Middle Ordavielan In Bohemla (Eisenack 1948). 
Middle Ordavielan erratlcs from Poland (Koztowskil963). Molodova Beds (Upper 
Caradoc to Lower Ashgill), Podolia, U.S.S.R. (Laufeld 1971). Dalmanitina Beds 
(Upper Ashgill) to the Zone of Monograptus revo/utus (Lower Llandovery), Skåne, 
Sweden (Grahn 1978). 

Cyathochitina regnel/i Elsenack, 1955 

Fig. 15 E-G 

1955 Cyathochitina regnel/i n.sp. - Elsenack, pp. 3 1 3--3 14 ;  PI. 1 :7, 1 8  
1 968b Cyathochitina regnel/i- Elsenack, p.  1 69;  P I .  30:7 
1976b Cyathochitina regnel/i- Elsenack, p.  1 87;  PI .  2 :5  

DESCRIPTION - Cyathochitina species with a subconlcal veslcle. The base Is 
convex to almost flat, with concentrlc structures. The basal edge has a transparent 
carlna. Orally of the basal edge the body Is concave, then after 112-3/4 of the total 

Flg . 1 5 .  A-D. Cyathochitina cf. campanulaejormis (Elsenack, 1931 ) .  A, C. Bödahamnborrnlngen l ,  
Hunderum (31 ,25-3 1 ,30 m) .  B ,  D. Hälludden l ,  Hunderum (YG 4) .  E-G. Cyatochitina regnel/i 
Elsenack, 1955 .  E. Långalvaret l, Aluoja (Öl 66-29). F-G. Hälludden l, Hunderum (YG 4). 

A, C. SGU Type 536. A.  Lateral vlew, SEM x220; C.  Aboral vlew, SEM x370. B, D. SGU Type 530. 
B .  Lateral vlew, SEM x240; D. Aboral vlew, SEM x480. E. SGU Type 537. Lateral vlew, SEM x290. F, 
G. SGU Type 5 14 .  F. Lateral vlew, SEM x400; G. Aboral vtew . Note the transverse thlckenlngs, SEM 
x560. 
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length becomes cylindrical in a neck that widens towards the aperture. The 
aperture is straight and very wide compared with the base. The vestele wall is 
covered with transverse thickenings. 

DIMENSIONS - Total length 9 8- 171, max. width 48-146,  width of the aperture 
34-6 8, length of the carina 2- 12. 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenig) (Eisenack 19 76b) to 
Lower Valaste (Lower Llanvirn). 

The Hunderum (uppermost Arenig to Lower Llanvirn), Dalarna, Sweden 
(Eisenack 19 55 , 1968b). 

Flg. 16 .  A-C Desmochitina cocca Elsenack, 1 93 1 .  A. Horns Udde l, Langevoja (Öl 66-82). B .  
Glllbergabrottet l,  Valaste (Öl 66--64). C. Långalvaret l,  Aluoja (Öl 66-32). D-l. Desmochitina elongata 
Elsenack, 1958 .  D-1. Glllbergabrottet l, Valaste (YG 1 ) .  

A .  SGU Type 542. Lateral vlew, SEM x310 .  B .  SGU Type 538.  Lateral vlew, SEM x310 .  C. SGU Type 
523. Lateral vlew . Note the operculum, SEM x270. D-E, G-H. SGU Type 528. D. Aboral vlew, SEM 
x880; E. Oral vlew. Note the obllque angle of the collar, SEM x770; G. Obllque lateral vtew . Note the 
aboral part, SEM x310;  H. Lateral vlew, SEM x31 O. F, l. SGU Type 529. F. Oral vlew, SEM x840; l. Lateral 
vlew, SEM x270. 
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Genus Desmochitina Eisenack, 1931 

Fig. 16 A-C 

Desmochitina cocca Elsenack, 19 31 

1931  Desmochitina? cocca n.sp. - Etsenack, p. 94; PI. 3 : 1 4-15  
1 962a Desmochitina minor f .  cocca- Eisenack, p. 304; P I .  1 6 : 1 4-1 5 
1 967 Desmochitina minor f. cocca - Jenkins, pp. 460-461 ;  pi. 7 1 : 1 2-13  
1 974 Desmochitina minorf. cocca- Henry, Nion, Paris & Thadeu, pp. 3 1 7-3 1 8 ; Pl .  2 :4-5 
1 976b Desmochitina minor f. typica (pars) - Etsenack, p. 1 89;  PI. 2 : 1 9  

29 

DESCRIPTION - Desmochitina species with a spherlcal to subspherlcal veslcle. 
The collar Is short and cyllndrlcal with a stralght aperture. Where visible, the 
operculum Is a simple disc. The veslcle wall is perfectly smooth. 

DIMENSIONS - Total length 68-134, max. wldth 61-9 8, wldth of the aperture 
29-54, max. length of the collar 20. 

REMARKS-Henry et al. ( 19 74) remark that Desmochitina cocca from the Lo u redo 
Formatlon In Portugal has a concentrlc pattern on lts base. Such a structure has not 
been observed In the specimens from Baltoscandla and the Welsh Borderland. 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenlg) to Lower Valaste 
(Lower Llanvlrn) and Upper Aluoja (Lower Llanvlrn). 

Aserl (Upper Llanvlrn) to Kukruse (Upper Llandello to Lo we r Caradoc ), Estonla 
(Eisenack 19 62a). Glenburrell Beds (Lower Caradoc), Welsh Borderland (Jenkins 
19 67). Lo u redo Formatlon (Caradoc), Serra de Bucaco, Portugal (Henry et al. 19 74). 

Desmochitina elongata Elsenack, 19 58 

Fig. 16 D-1  

1 958 Desmochitina minor f. elongata n.f. - Etsenack, p .  398; P I .  2 :3 1-32 
1 968b Desmochitina minor f. elongata- Etsenack, p .  1 80; PI. 24:23--25 
1 976b Desmochitina cf. f. elongata- Etsenack, PI. 2 :24-25 

DESCRIPTION - Desmochitina species with elongated, elllpsoldal veslcle and 
o v old base. The coli ar Is attached at an obllque angle to the veslcle. The ves! el e wall 
Is wrlnkled. 

DIMENSIONS - Total length 9 3-134, max. wldth 48-9 3, wldth of the aperture 
29-54, length of the collar 2-20. 

REMARKS - Elsenack (19 76b, PI. 2:28) reported "Desmochitina juglandiformis" 
from Lower Valaste (Lower Llanvlrn) at Hälludden, Öland. I found a similar 
specimen (Fig. 16 D-E, G-H) at the same locallty. The two specimens mentioned 
do not betong to Desmochitina juglandiformis but are Desmochitina elongata 
specimens deformed at the base. 
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OCCURRENCE - Öland: Upper Langevoja (Upper Arenlg) to Lower Valaste 
(Lower Llanvlrn). 

Valkhov (Upper Arenlg), Estonla (Eisenack 1958, 1968b). 

Desmochitina minor Etsenack, 1931 

Flg. 18 A-D 

1931  Desmochitina ?  minor n.sp. - Elsenack, p. 93; PI .  3 : 10-1 1 
1958 Desmochitina minor f.  typica - Elsenack, p. 398; PI. 2 :29 
1 962a Desmochitina minor f. typica - Elsenack, pp. 303-304; PI. 16 :3-8 
1 965 Desmochitina minor f. typica - Elsenack, p. 1 30; PI. 10: 16-17  
1 967 Desmochitina minor - Laufeld, pp. 328-329; Flgs. 25 A-D 
1 968a Desmochitina minor f. typica - Elsenack, p. 90; PI. 23 : 1 5-16  
1 968b Desmochitina minor f .  typica - Elsenack, p.  1 80;  P I .  24:21  
1 969 Desmochitina minor - Jenkins, pp. 20-2 1 ;  PI. 6 : 1-4 ,  6-7, 1 0-1 2 
1971  Desmochitina minor - Laufeld, p.  294; PI. 2 :2P 
1 975 Desmochitina minor f. typica - Tynnl, p. 49; Text flg. 478 
1976b Desmochitina minor f. typica - Elsenack, pp. 1 88-1 89; PI . 2 : 1 3-18  
1 976b Desmochitina minor pachys n.f. - Elsenack, p. 1 89; P I .  2 :20-23 
1 979 Desmochitina minor - Paris , pp. 37-38; PI .  2 :9A-B 

DESCRIPTION - Desmochitina species with elllpsoldal to spherlcal vestcle. The 
base Is convex to rounded. The colonial collar Is attached at an acute angle to the 
veslcle. The vestele wall, except for the collar, Is covered by coalescent or simple 
splnes or splnose thlckenlngs. 
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Ftg. 1 8 .  A-D. De,smochitina minor Elsenack, 1 93 1 .  A, D. Hälludden l, Hunderum (YG 3). B. Horns Udde 
l, Langevoja (Öl 66-83). C. Glllbergabrottet l, Valaste (Öl 66-65). E-F. Desmochitina cf. ovulum 
Etsenack, 1962. E. Hälludden l, Hunderum (YG 6). F. Gillbergabrottet l, Langevoja (Öl 66-49). 

A, D. SGU Type 53 1 .  A.  Lateral vtew, SEM x380; D. Oral vtew, SEM x940. B .  SGU Type 524. Obllque 
lateral vtew (Desmochitina "minor f. pachys "), SEM x260. C. SGU Type 543. Lateral vtew. Note the 
coalescent splnes, SEM x380. E. SGU Type 539. Lateral vtew, SEM x290. F. SGU Type 540. Lateral vtew. 
Note the well -developed collar, SEM x250. 

DIMENSIONS - Total length 73--159, max. wldth 37-117, wldth of the aperture 
24-78, length of the collar 2-24. 

REMARKS - Desmochitina minor pachys Elsenack 1976b dlffers from a typlcal 
Desmochitina minor specimen by lts larger and more spherlcal veslcle. In general, 
lts collar Is also larger. There Is, however, a contlnuous transitlon between the two 
(Flg. 17), and the splnose ornamentatlon Is similar (Flg. 18B). Slnce Desmochitina 
minor pachys and Desmochitina minor do not form two different populatlons 
(comparlson based on ornamentatlon and length: wldth ratlo) the former Is 
lncluded In Desmochitina minor. 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenlg) to Lower Valaste 
(Lower Llanvlrn) and Upper Aluoja (Lower Llanvlrn). 

Volkhov (Upper Arenlg) to Porkunl (Upper Ashglll), Estonla (Elsenack 1958, 
1962a, 1965, 1968b). The Hunderum (uppermost Arenig to Lower Llanvlrn) 
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(Eisenack 1962a) and Dalby to Slandrom Limestone (Upper Llandeilo to Upper 
Caradoc), Dalarna, Sweden (Laufeld 1967). Louredo Formatlon ( Caradoc), Serra de 
Bucaco, Portugal (Paris 1979). Molodova Beds (Upper Caradoc to Lower Ashgill), 
Podolia, U.S.S.R. (Laufeld 1971). Viola Limestone (Upper Caradoc to Lower 
Ashgill), Oklahoma, U.S.A. (Jenkins 1969). 

Desmochitina cf. ovulum Elsenack, 1962 

Flg. 18 E-F 

1 962a Desmochitina minor f. ovulum n.f. - Elsenack, p .  305 ;  PI. 1 7 : 8-9 
1 969 Desmochitina minor ovulum - Umnova, p .  355; PI. 2 :9 
1 974 Desmochitina minor f. ovulum - Henry, Nlon, Paris & Thadeu, pp. 3 1 8-319 ;  PI. 

1 :4,  13; PI. 3:8; PI. 5 : 1-2,4 
1 976b Desmochitina minor cf. f. ovulum - Elsenack, p. 1 89; PI. 2 :26-27 

DESCRIPTION - Desmochitina species with an elllpsoldal to ovold veslcle. The 
base Is ovold. The collar Is conlcal to subcyl!ndrical and weil developed. The veside 
wall Is perfectly smooth. 

DIMENSIONS - Total length 100-134, max. wldth 54-73, wldth of the aperture 
37-71, length of the collar 10-24. 

REMARKS - Desmochitina cf. ovulum differs from Desmochitina ovulum by lts 
smaller slze. 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenlg) (Eisenack 1976b) to 
Lower Valaste (Lower Llanvlrn). 

Volkhov (Upper Arenlg), Moscow Syneclise, U.S.S.R. (Umnova 1969). Aserl 
(Upper Llanvlrn) to Kukrose (Upper Llandeilo to Lower Caradoc), Estonla 
(E isenack 1962a). Louredo Formatlon (Caradoc), Serra de Bucaco, Portugal (Henry 
et al. 1974) . 

Genus Lagenochitina Eisenack, 1931 

Lagenochitina esthonica Elsenack, 1955 

Flg. 19 A-D 

1 955 Lagenochitina esthonica n.sp. - Elsenack, p. 3 1 1 ;  PI. l :8-9 
1 967 Lagenochitina esthonica - Jenkins, pp. 463-464; PI. 74:4-5 

Flg. 19 .  A-D. Lagenochitina esthonica Elsenack, 1955 .  A-C. Horns Udde l,  Langevoja (Öl 66-83). D. 
Glllbergabrottet l, Valas te ( Öl 66-66). E-G. Lagenoch i tina tumida U mnova, 1 969. E-G. Glllbergabrottet 
l, Hunderum (ÖI 66-52). 

A.  SGU Type 5 1 5 .  Lateral vlew, SEM x80. B-C. SGU Type 5 16 .  B .  Lateral vlew . Note the typlcal llp, 
SEM x70. C. Aboral vlew . Note the basal process, SEM x3 10.  D. SGU Type 533. Lateral vlew, SEM x70. 
E-F. SGU Type 5 1 7. E. Obllque lateral vlew. Note the basal process, SEM x l 80; F. Lateral vlew, SEM 
x l 70. G. SGU Type 5 1 8 .  Lateral vlew, SEM x310 .  
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1 968b Lagenochitina esthonica - Etsenack, p.  1 56;  Text flg. l;  PI. 24: 10; PI. 29:25 
1 976a Lagenochitina esthonica - Etsenack, Ftgs. 6, 22-23 
1 976b Lagenochitina esthonica - Elsenack, p.  1 86;  PI. 2 : 1 ;  Text flg. 2 

DESCRIPTION - Lagenochitina species with a subcylindrlcal to ovold body. The 
base In convex. Short forms generally have a rounded basal process. The neck Is 
subcylindrical and has a characteristlc lip flarlng sharply below the stralght 
aperture. The vestele wall is smooth. 

DIMENSIONS - Total length 159-1000, max. wldth 61-268, length of the neck 
49-512, wldth of the neck 73-134, wldth of the aperture 48-220. 

REMARKS - In the Ontlkan of Öland and Tremadoc? ofSkåne t wo Lagenochitina 
esthonica populatlons are easlly distlngulshed by slze. It requlres larger populatlons 
than those avallable now to flnd w hether this Is enough to justlfy a splitting in to 
two different taxa. So far, Lagenochitina esthonica Is the oldest known chitlnozoan 
species in Baltoscandia. 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenig) to Lower Valaste 
(Lower Llanvirn) and Upper Aluoja (Lower Llanvirn). 

Tremadoc?, Skåne, Sweden. Latorp (Lower Arenlg) to Volkhov (Upper Are nig), 
Estonia (Eisenack 1955, 1976b). The Hunderum (uppermost Arenig to Lower 
Llanvirn), Dalarna, Sweden (Eisenack 1955). Lower Hope Shales (Lower Llanvirn), 
Welsh Borderland (Jenkins 1967). 

Lagenochitina tumida Umnova, 1969 

Flg. 19 E-G 

1 969 Lagenochitina tumida n.sp. - Umnova, p.  338; PI. 2 :33--34 

DESCRIPTION - Lagenochitina species with a subspherical to ovoid body and a 
dlstlnct flexure. The neck is cylindrical and comprises up to l l 3 of the total length. 
Some specimens have a neck that widens at the straight aperture. A rounded basal 
process may occur. The vestele wall is perfectly smooth. 

DIMENSIONS - Total length 165-318, max. width 98-171, width of the aperture 
30-67. 

REMARKS - The specimens from Öland show greater variation in size than that 
reported by Umnova. 

OCCURRENCE - Öland: Lower Hunderum ( uppermost Arenig). 
Volkhov (Upper Arenig), Moscow Syneclise, U.S.S.R. (Umnova 1969). 
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Fl g.  20. A-B, D. Rhabdochitinagracilis Etsenack, 1 962. A. BOdahamnborrningen l ,  Valas te (28,29-28,33 
m). B ,  D. Hälludden l ,  Hunderum (YG 3). C, E. Rhabdochitina magna Elsenack, 1931 . C, E. 
Glllbergabrottet l, Valaste (Öl 66--59). 

A. SGU Type 548. Lateral vlew , SEM x l 30. B , D. SGU Type 546. B .  Lateral vlew, SEM x l 20;D.  Aboral 
vlew, SEM x620. C, E. SGU Type 522. C. Lateral vlew . No te the wldenlng of the neck at the aperture, 
SEM x80; E. Aboral vlew, SEM x620. 

Genus Rhabdochitina Etsenack, 1931 

Rhabdochitina graci/is Etsenack, 1962 

Flg. 20 A-B, D 

1 962a Rhabdochitina gracilis n.sp. - Elsenack, pp. 307-308;  Text flg. 6; PI. 1 4:2; PI. 1 5 : 1  
1 968a Rhabdochitina gracilis - Etsenack, p .  8 8 ;  PI .  23:6 
1 978 Rhabdochitina gracilis - Grahn, p .  l O; Flgs. SC, E 
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DESCRIPTION - Rhabdochitina species with subcylindrical vesicle. The base Is 
convex with a broadly rounded basal edge. The aperture Is stralght. Some 
specimens have a basal process. The veslcle wall is perfectly smooth. 

DIMENSIONS - Max. length 1830, width 2�78. 

REMARKS - Rhabdochitina gracilis dlffers from Rhabdochitina magna by lts 
slenderer form and cylindrlcal neck. 

OCCURRENCE - Öland: Upper Langevoja {Upper Arenlg) to Lower Valaste 
(Lower Llanvlrn). 

The Hunderum {Upper Arenig to Lower Llanvlrn), Dalarna, Sweden (Eisenack 
1962a). Aluoja (Lower Llanvlrn) to Kukruse {Upper Llandeilo to Lower Caradoc), 
Estonla (Eisenack 1962a). Dalmanitina Beds {Upper Ashgill), Skåne, Sweden 
(Grahn 1978) and Baltic erratlcs of the same age (Eisenack 1968a). 

Rhabdochitina magna Elsenack, 1931 

Flg. 20 C, E 

1931  Rhabdochitina mogna n.sp. - Elsenack, pp. 90--9 1 ;  Text ftg. 4; PI. 3 : 1 6, 1 8  
1 962a Rhabdochitina mogna - Etsenack, p p .  292-293; Text ftg. l; PI. l 4 :  l ;  PI. l 5 :5  
l 965 Rhabdochitina mogna - Etsenack, p .  1 27; PI. 10 : 10  
1 967 Rhabdochitina mogna - Jenkins, pp. 466-467; PI. 74:6,9-10, 1 2  
1 968a Rhabdochitina mogna - Elsenack, p.  8 7 ;  Text flg. 1 2  
1 968b Rhabdochitina mogna -Etsenack, p .  1 67; P I .  3 2 :  l 
1 976b Rhabdochitina mogna - Elsenack, p. 1 87; PI .  2 :8-9 
1 977 Rhabdochitina mogna - Achab,  p .  424; PI .  5 :3 ,  6, 10, l l 
1 978 Rhabdochitina mogna - Achab, pp. 3 1 0--3 1 1 ;  PI. 3 :8-10 

DESCRIPTION - A !arge Rhabdochitina species with a cylindrlcal veslcle that 
w idens slightly at the stralght aperture. The base shows the same variety of shape 
as that polnted out by Elsenack (1962a, p. 293; Text flg. 1), bu t Is In general flat with 
a rounded basal edge. Basal process has not been observed. The veslcle wall Is 
perfectly smooth. 

DIMENSIONS - Max. length 1830, width 85-122. 

OCCURRENCE - Öland: Upper Langevoja (Upper Arenlg) to Lower Valaste 
(Lower Llanvlrn), Upper Aluoja (Lower Llanvlrn) and Dalby Limestone {Upper 
Lian de !lo) (Eisenack 1962a). 

Aluoja (Lower Llanvlrn) to Aserl {Upper Llanvlrn) and Nabala (Upper Caradoc) 
to Porkunl {Upper Ashgill), Estonla (Eisenack 1962a, 1965, 1968a, 1968b). 
Meadowtown Beds (Lower Llandeilo), Welsh Borderland (Jenkins 1967). Vaureal 
Formatlon (Ashgill), Antlcostl Island, Quebec (Achab 1977, 1978). 
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STRA TIGRAP HY 
The most strlklng feature of the chltlnozoan distributlon Is the small number of 
short-ranglng species. Only one species Is restrlcted to one unit, vlz. Lagenochitina 
tumida to the lower part ofHunderum. In addition to that species, four others, vlz. 
Cyathochitina cf. campanulaejormis, Cyathochitina regnelli, Desmochitina elongata, 
and Lagenochitina esthonica are unknown from strata younger than the Aluoja. All 
other species recorded here range through the entlre Ordovlclan. On northern 
Öland the flrst chltlnozoans appear In the middle Langevoja, whereas In the 
southern part only one sample In the Ontikan sequence (most probably Aluoja) 
yielded Chltlnozoa. The small slze of the Aluojan chltlnozoans Is also worthy of 
nate. 

At the start of Langevoja time the sedimentation In northern Öland changed 
from lime m ud to skeletal sand whlch contlnues through to the top of Ontlkan 
( Jaanusson 1955). The chltlnozoans up to Valastean strata are Concentrated In grey 
glauconitlc Iimestones which lndlcate a slightly reduclng envlronment and, 
probably, a comparatlvely slow rate of sedimentation. When the envlronment In 
northern Öland changed to more oxldizlng conditlons at the end of Valaste time, 
the chltlnozoans disappeared. Durlng Aluoja time the envlronment was malnly 
oxldizlng. One explanatlon for the absence of Chitinozoa In the Ontlkan sequence 
In southern Öland mlght be the more oxidizlng conditlons there. The 
palaeoecology of the Ont! kan chitlnozoans will be treated In more detall in a later 
publicatlon. 

LANGEVOJA 

No chltlnozoans In the present material are restrlcted to this unlt. The abundance 
of chltlnozoans In the Langevoja has a maximum of close to 6 specimens per gram 
of rock bu t In general ls below 4. 

HUND E RUM 

From the base of the Hunderum the abundance of chltlnozoans lncreases to a 
maximum In the middle of the unlt. Conochitina aff. elegans and Lagenochitina 
tumida appear for the flrst time. The latter species Is an excellent Index fossil 
restrlcted to the lower part of Hunderum. The abundance of chltlnozoans Is 1--6 
specimens per gram of rock In general, with a maximum of about 16 specimens per 
gram of rock. 

VALASTE 

The abundance of chitlnozoans decreases du ring the Valaste, and the y disappear 
In the middle part of the unlt. Conochitina micracantha and Lagenochitina tumida 
are absent from the Hunderum. The abundance of chltlnozoans Is 1-4 in general, 
with a maximum of 9 specimens per gram of rock. 
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AL U OJA 

The last occurrence of Chitinozoa in the Ontlkan is from the Zone of Megistaspis 
gigas. All the species present in Aluoja are known already from the Langevoja. 
From Valaste the following species are absent: Conochitina aff. elegans, Conochitina 
minnesotensis, Cyathochitina cf. campanulaejormis, Desmochitina elongata, and 
Desmochitina cf. ovulum. The abundance of chitlnozoans is low, in general below 
l specimen per gram of rock, with a maximum of about 1.5 specimens per gram of 
rock. 
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ERRATUM 

P . 4  l i ne 1 1 .  the Ont i ka n  Stage Shou l d b e : the O n t i kan  S u b s e r i e 

P . 8 l i ne 4 .  t h e  B i l l i n g i an  - A l uoj a n  o f  Shou l d  be : the B i l l i n g e n i an - Al uoj a n  o f  

P . 20 l i ne 2 0 . U pper ea rdoc to Shou l d be : U pper C a radoc t o  

P . 29 l i ne 2 .  F i g .  1 6  A- C .  S ha l l s tay between l i ne  3 a n d  4 .  
l i ne 2 3 . F i g .  1 6  0- 1 .  Shou l d  be F i g .  1 6  0- I .  

P . 4 1  l i ne 32 . -- Geo l . S u rv • . • •  Sha l l s tay o n  l i ne 3 1  after 8othn i a n Sea . 
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