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PREFACE 

This report is based on foss il collections made over a vast area of the Canadian 
Arctic extending from Axel Heiberg Island in the north to the Aklavik region of 
the mainland and is a further contribution by the author o n the Ju rassic fau nas of 
the Canadian Arctic. D eta il ed stud y of these ammonite faunas permits correlation 
of the associated Jurass ic rocks and shows their fauna! and stratigraphic relation
ships with Alaska, East Green land , and the Arctic areas of Europe and Asia. 

J.M. H ARR ISON, 

Director, Geological Survey of Canada 

OTTAWA , December 2, 1963 
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THE JURASSIC FA UN AS OF THE 
CANADIAN ARCTIC 

Cadoceratinae 

A bstract 

This repo r t descr ibes representatives of the genera A rctocepha lit es Spath 
and Cadoceras Fischer, and includ es one new A rctocephalites and fi ve new 

species and va rieties of Cadoceras. 

The A rctoceplwlites species belong to th e zone of A. 11m/11s, th e Cadoceras 

species to two stra tigraphica l ly different horizons, the lower and the upper 

Cadoceras beds. These two beds arc best exposed on A xe l H eiberg Tslancl ( the 

sect ion co ncern ed is desc ribed in th e Appendix by E. T. T ozer ) . and co ntai n 

new spec ies that have some affi nities to Russian and E nglish Cacloce raticl s but 

are easi ly distinguishable. The fa una! differences may be partly clue to sli ght 

differences in age . The two Arctic Cadoceras beds are probably of late ea rl y 

Call ovian age. The co ll ec tion from Axel H eiberg I slands shows th at the genus 

Arkelloceras Frebolcl , whose exact strat igraphic position is still unknown , is 

o lder th an th e beds co ntaining A rctoceplwlites. 

R esu me 

L"auteur decrit des spec imens types des genres A rctocephalites Spath et 

Cadoceras Fischer de meme qu·une nou vell e es pece cl'Arctoceplwlit es et cinq 
nouvell es especes et varietes cl e Cadoceras. 

L'espece A rctoceplwlites appart ient a la zone cle A. 1111d11s et Jes especes 
Cadoceras a cleux hori zons stratigraphiqu es clifferents, soit le lit Cadoceras 

inferieur et le lit Cadoceras supcr ieur. Ces cleux lits sont le mieux exposes su r 

J'i le Axel Hei berg ( la co upe en question est clecrite en appendice par E. T . 

Tozer) et ils renferment cle nouvell es es peces qui ressemblent aux Caroce

claticles russes et ang lais, mais qui peuvent en etre dist inguces facilement. 

L ·auteur croit que ces differences fauniques peuvent etre le res ul tat d 'une 

legc re difference cl 'age. Les cleux li ts Cadoceras de l 'A rc tiq ue remontent 

probablement a la fi n du Ca ll ovien infer ieu r . L a co l lection recuei llie a l 'ile 

Axel H eiberg inclique que le genre A rkel/oceras Frebolcl. clont on ignore encore 

la position stratigraph ique exacte, est plus ancien que Jes lit s qui renferment 

Jes A rctoceplwlit es. 





INTRODUCTION 
After publication of the more common Jurassic guide-foss il s of the Canadian 

Arctic (Frebold, 1957 ; 1960; 196 1) add itional ammonites were studied , particu
la rl y those coll ected in recent years. These include Cadoceratids that have di stinct 
palaeontological and stratigraphical interests. The spec imens described belong to 
the genera A rctocephafites and Cadoceras, the latter group being characterized by 
a num ber of easi ly distinguishable forms that are described in this report as 
different species. Some of these are simil a r to one a nother but as they occur in 
different stratigraphic horizons, they cannot be rega rded as varieties. Further 
material must be co llected and studied before all problems of their systematic and 
stratigraphic positions can be solved. Unfortunately, experience has shown that 
in the Canadia n Arctic ammonites are very often restricted to thin beds in com
paratively thick sections and may be easi ly over looked. 

Palaeogeographic conditions are not discussed here, but reference is made to 
the author's previous publications (Frebold, op. cit.) and , as far as the Arctic 
Islands are concerned, to Tozer's studies (Tozer, 1960 ) . 

FOSSIL LOCALITIES 
The Canad ian Arctic Cadocerat in ae described were co ll ected by various geolo

gists in two main areas, i.e., the A rctic Islands and the Richardson-British Moun
tains. With the exception of a section on Axel Heiberg l sland which is described 
by E . T. Tozer in the Appendix, a ll the ammonites we re co ll ected in o utcrops where 
no sections we re meas ured. 

British and Richardson Mountains 
1. Firth River (Yu kon-A laska boundary area) . Lower part of the river . See J . J . O'Neill 

a nd S.S. Buckm an (O'Neill , 1924, pp . 12A-15A) . 
2. Babbage River (British Mounta ins). GSC Joe. 44102: lat. 68 ° 50', long. 138°41 '. 

Coll ected by Tri ad Oil Company. 
3. GSC Joe. 42646: west of Porcupine and east of Waters River at th e northeast end of 

Dave Lord Ridge ( lat. 67 °35', long. 13 7°27'). Co ll ec ted by A. Lenz, Ca liforni a Standard 
Co mpa ny, in 1958 . 

4. GSC loc. 48 11 : west of M ackenzie Ri ver, exact posit ion unknow n. 
5. Aklavik Range (northeastern Rich a rdson Mounta ins) . GSC loc. 27003: 2 to 3 miles 

south of Bug C reek. Co ll ected by J. A. Jeletzky, 1955. 

Arctic Islands 
6. Co rnwa ll Island. GSC loc. 25980: mid-eastern part. Collected by H . R . G reiner, 1955 . 
7. Ellef Ringnes Island. GSC loc. 44041: extreme head of so uthwest-flowing stream th at 

enters the northeast side of D eer Bay. Coll ected by J. L. Usher, 1960. 
8. Axel H eiberg Isla nd . See detail ed description by E. T. Tozer, p. 25. South side 

of Strand Fiord . 15 mil es north eas t of Cape Levvel; GSC Joe. 5 1628 : A rc10cepha/ites bed; 
GSC Joe. 5 1629: lower Cadoceras bed collected by Tozer in 1962; GSC Joe. 436 19: upper 
Cadoceras bed . Coll ec ted by A. A . Ormiston and A. H . McNair. 
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SYSTEMATIC DESCRIPTIONS 
The genus Arctocephalites has been ass igned by di ffe rent authors to di ffe rent 

fam ilies. Spath (1928 , p . 174 ; 1932, pp . 9, 32) pl aced it as well as the closely 
re lated Cranocephafit es Spa th ( 1932, pp. 9, 14) into the fa mi ly M acroceph alitidac ; 
Arke ll ( J 957, p . L 301 ) conside red bo th gene ra as be longing to the subfa mil y 
Cadoceratinae H ya tt, 1900, fa mi ly Ca rd ioceratidae Siemiradzk i, 189 1. Spath 's 
op inio n was accepted by Voronets (1962, pp . 32-45) , whi le the a utho r ( 196 1, pp. 
10- 14) fo ll owed A rkell in pl acing A rctocephafit es, Cranocephafit es, and Arclico
ceras Spath into the subfa mil y Cadocera tinae H yatt. Cranocephaliles is now con
sidered by some authors as a subgenus of A rctocephafit es (A rke ll, 1957, p. L 30 l ; 
Frebold, 196 1, p. 12; Tml ay, 1962, p. C-23), while o the rs (for example, Voronets, 
1962, p. 32) re ta in the gene ri c sta tus of Cranocephafi les. T he author has recentl y 
( 1963) excluded the west Canadian and western ln te rior species p rev io usly 
refe rred to A rctocephalites ( Iml ay , 1948, 1962) fro m thi s genus and has refe rred 
them to Buck man's genus Paracephalites (Buckm an, 1929 , p. 8) while the 
'A rclicoceras' spec ies fo und in the sa me a reas are placed in to the new genus 
W arrenoceras F rebold . 

No d iscuss ion is offe red here whethe r the opinion of Spa th or th at of A rkell 
sho uld be prefe rred . Justifi cat ions fo r the one or the o ther could be give n, how
ever, without gua rantee that these wou ld conform with the actua l re lat ionships of 
the genus. The author has placed the genus into the Cadoccrati nac mere ly to avo id 
confl ict with A rkell 's treatise (Arke ll , 1957). 

Most of the fo rm s of Cadoceras descri bed are assigned to new species, some 
of which a re simila r to one another or to known Cadoreras spec ies . A s there is a 
certa in poss ibili ty, if not proba bili ty , th at these fo rms ca me from hither to unknown 
beds o r zones, a desc ription as new spec ies seems justified and necessa ry. l n th is 
app roach the author is in accord with Im lay ( 1953), Body lcvsky ( 1960) , and 
Voronets ( 1962) , all of whom described new species of Cadoceras from A laska 
a nd northern Siberia . 

Subfam ily CADOCERATINAE H ya tt, 1900 

Gen us A rctoce phalites Spath , 1928 

A rc/ocepha files e fegans Spath 

Pl ate T, fi gures l a to 3b ; Plate TI, fi gures l a to 2b 

Arctoceplwlites e/ega 11 s Spath. 19 32 . pp. 37. 38; Pl. JO. figs. 4a, b. 
A rctoceplwlites elega 11 s Spath , Frebold , I 96 I , pp. J 0. l I ; Pl. 9, fi g. I : Pl. I 0, figs . I a, b; P l. 

11 , fi gs. l a, b, 2, 3, 4. 

Material. About eleven specime ns co llected by E. T. Tozer in Savik Formation, 
Axel H eibe rg Island, 255 to 260 feet be low bed with Cadoceras bodylevskyi n . sp . 
and 85 to 90 feet above bed with Arke ffoceras (GSC loc. 51628 ). 

Descrip lion. Descriptions of the species we re given by Spath ( loc. cit. ) and 
Frebold ( loc. cit.) , however, none of the previous ly descr ibed speci mens reached 
the large adu lt size now represented in the Axel H eiberg Tsland material. Spath's 
ho lotype has a d iameter of 85 mm whe reas the largest Axe l Heibe rg fsland speci-

3 



The Jurassic Faunas of the Canadi an Arct ic Cadoceratin ae 

men measures 100 mm . The las t whorl of these ad ult spec imens appears to be 
entire ly smooth . The re is one la rge constriction at the anterior end . Four fifth s 
of the las t who rl belo ngs to the body-ch amber. The umbili cus is still narrow and 
fa irl y deep, with steep wa ll s. 

One fairly we ll preserved ape rture apparently be longi ng to this species is 
illustrated in figures 3a, b, on Pl ate I. 

The dimensions in millimetres of the largest spec imens are: 

GSC No. 

17644 
17643 

Diameter 

JOO ( 100) 
99 ( 100) 

Whorl 
height 

5 1 (0.51) 
49 (0.49) 

Whorl 
th ickness 

48 (0.48) 
46 (0.46) 

Umb ilica l 
width 

12 (0.12 ) 
10 (0.1 0) 

The percentages of these measurements agree fa irl y we ll with the measure
ments of the Canadia n Arctic specim ens previously descri bed (Frebold , 1961 , p . 
10) but no t with those of the holotype (Spa th , 1932, p. 3 7) , which is much higher 
than wide . 

R emarks. The specimens here ass igned to A. e/egans Spath are eas ily distinguish
able from the associated species A. callom oni n . sp. by their more compressed 
shape and their fin e r r ibs. It is pointed out that the species A . elegans Spath has 
been taken here in a ra ther broad sense. As Spa th fi gured o nl y one specimen, the 
varia bility of the species is not known. Som e of the Canadi an Arctic specime ns 
could just as we ll be ass igned to s imil a r 'species' as for instance A. arcticus ( ew
ton) (Newton and Tea ll , 1897, Pl. 40, 1-1 a onl y) but thi s 'species' is based 
on a young specime n whose adult stage is unknown. The same applies to the 
Franz Josef Land specimen of A. arcticus fi gured by Spath (op. cit. , p. 32, Pl. 12 , 
fig. 2) and hi s species A. el/ip ticus (Spath , op. c it. , p . 33, Pl. 13 , fig. 6). A. 
pi/aeformis Spath ( = Newton and T ea ll , 1897, Pl. 40, figs. 2 , 2a), whic h was 
mistaken by P ompeckj ( l 902, p . 106, see Spath, 1932, p. 33 ) for 'Macrocephalites' 
pita, is c learly di stingui shed from the Ca nad ian elegans by more depressed who rl 
sect ion. A. nudus Spath (Spath, Joe. c it. , p. 35 , Pl. 11 , figs. la , b ; Pl. 12, figs. 4a, 
b; Pl. l 5, fi gs . 2 a, b) becomes smooth at an ea rli er stage of growth. 

Occurrence and age. Richardson Mountains; Savik Formation , Axel Heibe rg 
I sland ; East Greenland ; Middle Bathonian ; in Axe l H e iberg I sland associated with 
A. callomoni n. sp. , A . cf. arcticus (Newton ), and A. afl'. pilaeformis Spath , and 
A . arcticus (Newton ). 

A rctocephalites callornoni n. sp. 

Plate III, fi gures l a to 2 ; Plate IV, figure 1 ; Pl ate V , figure 3 ; 
Plate VII, figure 3 

Holotype is specimen GSC No. 17647, P late III, figures la , b. The species is 
named in honour of Dr. J. H. Callomon, University College, London, E ngland . 

Material. About te n spec imens collected in 1962 by E.T. Tozer from Savik Forma
tion, Axel Heiberg I sland , 255 to 260 feet below bed with Cadoceras bodylevskyi 
n. sp. and 85 to 90 feet abo ve bed with Arke/loceras ( GSC loc. 51628). 

4 



Systemat ic Desc ri pti ons 

Descrip tion . T he general shape of the species is slightly inflated with moderately 
convex fla nks that grade into the gently ro unded, moderately broad venter. Cross
sectio n wider than high, umbil icus narrow and deep with steep wa ll s, funnel-shaped, 
not scaphitoi d. L iving-chamber th ree quarters of a whorl or mo re, with fairly deep 
and broad constriction nea r anterio r end . Stro ng ribs, subdi vided into two and 
occas iona ll y three bra nches that cross the venter tranverse ly up to a she ll diameter 
of about 65 m m, fi ne lines of growth on body-chamber. Sutu re lines fo llow each 
other very closely, not traceab le in detail. 

T he di mensions in mi lli met res of the holotype and one younger specimen are: 

GSC N o. 

H o lotype 17647 
Para type J 7642 

Dia111 erer 

app rox. I 10 ( 100) 
77 ( 100) 

Whorl 
heighr 

60 (0.55) 
43 (0.56) 

Whorl 
thick ness 

Umbil ical 
width 

69 (0.63) J3 (0 .1 2) 
48 (0 .62) approx. 9 (0. 12) 

R emarks. T his spec ies is so mewhat similar to the genotype of: the genus, A rcto
cepha/i tes arcticus Newton, but differs fro m it by its mo re bullate shape and the 
pers istence of the prim ary ri bs, which in arcticus disappear ear lie r th an the secon
daries. Furthermore, as no ad ul t spec imens of arcticus a re fig ured in the ex isting 
li terature, mature stages of growth cannot be compared. The same difficulty 
a rises when compar ing A. callomoni with A. pi/aeformis Spath ( 1932, p. 33) = 
Macrocepha/ites ishmae var. arctica Newton ( infla ted va riety onl y: Newton, 1897, 
Pl. 40, fig. 2) = Macrocepha li1es pi/a Pom peckj (1902 , p. 106), of which only the 
inner who rls a re known . I t is true th at the strong ri bs may suggest comparable 
stages of growth of ca//omoni, bu t as the mature stages of pilaeformis Spath a re 
unknown co mplete identit y ca nnot be establi shed . 

A rctocephalites e/egans Spath with which A. ca/lo111 oni is assoc iated clea rl y 
differs fro m callomoni in its late ra ll y mo re compressed shape and finer ribs. A. 
koett /it zi Pompeckj ( I 900b, p. 70, Pl. 2, figs, J 2a-c) of wh ich ad ul t stages are not 
fig ured has a sim ila r cross-sectio n but is smooth a t a much ea rli er stage of growth 
as compa red with yo unger stages of ca/lomoni. A. ornatus Spath, A. nudus Spath 
have fi nely rib bed inner whor ls contra ry to A. ca/lo111oni whereas A. greenlandicus 
Spath is much more late ra ll y compressed . 

Occurrence and age. Sav ik Formatio n, Axel H eibe rg l sland, M iddle Bathoni an. 
Assoc iated with Arctocepha/i tes elegans Spath , A. cf. arcticus (Newton ), and 
A. aff. pi/aeformis Spath , and A. arcticus (Newton ). 

Arctocephalites cf. A. arcticus (Newton ) 

Pl ate I , fig ure 4; Pla te III, fig ure 3 

Macrocepha /i tes ishmae var. arctirns Newton a nd Tea ll , J 897, p. 500. Pl. 40, figs. I, I a . 
Arctocephalires arctic11s (Newton) Spat h, 1932, p . 32, P l. 12, fi g. 2. 

Material. O ne frag mentary specimen ( GSC No. ] 764 1) co ll ected by E. T. Toze r, 
] 962, fro m Savik Formation , Axe l Heiberg Island , 255 to 260 feet below bed wi th 
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Cadoceras body/evskyi n . sp . and 85 to 90 feet above bed with Arke/loceras (GSC 
loc. 51628). 

Descrip tion and remarks . The specimen is characterized by strong ribs th at are 
subdivided in to two and three branches th at cross the medium-broad venter 
transversely; onl y part of the las t whorl is ribbed but it is possible that the anterior 
part of the who rl is smooth because the outer rib-bearing shell is broken off. In 
genera l shape and type of ribbing the specimen is very similar to the holotype of 
A . arcticus (Newton ) and is clea rl y di stingui shed from the associated more com
pressed and fi ne-ribbed A . e/egans . lt is, however, possible that thi s small form 
represents the inner whorl s of A. cal/omoni n. sp. 

Occurrence and age. Savik Formation, Axe l H eiberg Island , Middle Bathoni an . 
Associated with A. e/egans Spath, A . callomoni n. sp. , and A. aff. pi /aef orrnis 
Spath , and A . arcticus (Newton ) . 

A rcrocephalites aff. A. pi/aeformis Spath and A. arcticus (Newton) 

Material. One specimen co llected by E. T. Tozer from Savik Formation, Axel 
Heiberg Island , 255 to 260 feet be low bed with Cadoceras bodylevskyi n . sp . and 
85 to 90 feet above bed with A rke /loceras ( GSC Joe. 5 1628). 

Description and remarks. The general shape of this medi um-sized spec imen is 
intermed iary to those of A. elegans Spath and A . callomoni n . sp. , be ing less com
pressed than the former and less bu ll ate than the latter species. The ven ter is 
broader th an that of elegans but not as broad as in ca/lomoni. T he ribs are inclined 
forward on the fl anks where most of them bifurca te. They are onl y slightl y stronge r 
on the venter than those of A. elegans. lt differs from A. arcticus (Newton) 
(Newton, 1897, Pl. 40, fi gs. l , la) by its more flattened venter and from A . 
pi/aeformis Spath (1932, p . 33)='Macrocephalites' pi/a Pompeckj (non N ikitin) 
(Pompeckj, J900a, p. 73) ='Macrocephalites' ishmae var. arcrica Newton ( inflated 
variety, see Newton, 1897, Pl. 40, fig. 2) by a higher cross-sect io n. 

Occurrence and age . Savik Formation , Axel H eiberg l sland , M iddle Bathonian. 
Associated with A. e/egans Spath, A. ca/lomoni n. sp., A. cf. arcricus (Newton ). 

Genus Cadoceras F ischer, J 882 

Cadoceras septenlrionale n . sp. 

Plate l V, figure 3; Plate V , figures l a to 2b; 
Plate VI, figures l a to 3b 

H olotype is specimen GSC No. 17651 , Pl ate IV, figure 3; Plate V , figures la , b. 

Material. Five adult , one medium-s ized, and one yo ung specimen collected by 
Ormiston and McNair in 1960 on south shore of Strand Fiord , Axel Heiberg Isla nd 
(GSC loc. 43619). Upper Cadoceras bed. Same loca li ty as E.T. Tozer's lower 
Cadoceras bed (GSC loc. 51629) but 255 feet higher . 
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Systematic Descripti ons 

D escrip tion . Semi-globo e in adu lt stage of growth with deep and n a rrow umbilic us 
and whorls embracing each other a lmost entire ly. Jn the la rgest specimen ( the 
holotype) the umbilicus becomes wider and the anterior half of the last whorl does 
not embrace the preced ing whorl completely leav ing the inne rmost part of it visible. 
The cross-section of the species is wide r than high, the vente r broad but s lightly 
a rched. There a re three spec imens with a much wide r and not a rched vente r that 
a re descr ibed below as a variety of thi s species. The umbili ca l edge is abr upt 
but rounded. The umbi lical wall steep and high. Fou r of the adu lt specimens are 
who ll y septa te but in the paratype, Pl ate VI , fi gures J a, b , the posterior part of 
the living chamber is prese rved while the holotypc has abo ut o ne third of the 
li ving c hambe r. Only one of the sma ll e r ad ult spec ime ns has ribs in the posterior 
pa rt of the last whorl. They begin at the umbilica l edge in fo rm of elongated 
nodes and are subdivided be low the middle of the fl anks into two or three bra nches; 
they are weak and inc lined fo rward and c ross the vente r almost tran sve rsely. All 
the o ther specime ns a re smooth except for the e longa ted umbi lica l nodes, which, 
however, become weak on the living chamber. F ine wavy lines of growth a rc 
present o n severa l parts of the last whorl of the paratype figured in figure I a. 
Pl a te VJ. 

The suture lines arc ve ry dee ply incised and fo ll ow one another very dense ly; 
they are difficu lt to unrave l. The fir st late ra l lo be is longer than the ve ntral and 
second la teral lobes . The suture line ca n be seen best in the variety illu strated in 
fi gure I , Pl ate VII. 

The medium-sized specime n, Plate V, fi gu res 2a, b, belongs probably to the 
sa me spec ies , a lthough this could not be proved. Jts cross-sect ion is onl y sli ghtl y 
wider th an high , the ribs are sharpe r than in the more ad ul t spec ime n, P late V I, 
figures 2a, b, and are divided at abo ut the middle of the flanks. They a re s light ly 
inclined forward, a lso on the venter; most of them bifurcate but the re a rc a lso 
some inte rcala ries. o nodes are present at this stage o n the umbi lica l edge . The 
young spec imen, Pl ate Vf. fi gures 3a, b. shows la rge ly the same featu res as the 
med ium-sized except fo r its being slighll y higher than wide. It could not be proven 
that this yo ung speci men belongs to the same species as the adu lt ones altho ugh 
it seems like ly. 

The dime nsions in millimetres of some of the specimens a rc: 

Whorl Whorl U111bi licol 
CSC No. Diameter height thickness width 

--- - --- - --
Holotypc 1765 1 113 ( I 00) 47 (41) 76 (67) 33 (29) 
P ara lype 17654 94 ( I 00) 45 (48) 59 (63) 22 (23) 
Paratype 17652 82 ( I 00) 36 (44) 54 (66) 20 (24) 
Para type 17658 54 ( I 00) 25 (46) 27 (50) 10 ( 19 ) 
Paratype 17657 19 (100) 8 (42) 7 (37) 4 (21 ) 

This species is very c losely related to Cadoceras to/ype Buckman ( 1922-23, 
vol. 4 , pl. 406) but differs from Buck man 's species by somewhat weaker ribbing , 
an arched venter, and a longer first lateral lobe. The broad venter of C. to/ype is, 
however, simil ar to that of the broad var iety of C. septentrionale described below 
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as var. /atidorsala. Cadoceras sublaeve Sowerby ( 18 14, vol. l , p. 117 , Pl. 54 [large 
fi gure only]) is also related but differs from the Canadian species by a more 
globose shape, the absence of nodes at the umbilical rim , stronger costation and 
much lower cross-section in medium-sized spec imens. 

R emarks. The Canadian species cannot be identified with any of the Alaskan , 
north Siberian, Russi an or East Greenland representat ives of the genu s Cadoceras. 
lt is similar to Cadoceras tschefkini (N ikitin ) (N ikitin, 188 lb, p . 287, Pl. 7, figs. 
21-23) in general aspect but differs by a somewhat narrower umbilicus and the 
presence of umbilical nodes. Another re lated species is C. milaschewici (Nikitin) 
(Nikitin , 188 Ja, Pl. 12, fi g. 26a, 188lb, Pl. 7, fi g. 25 ) but Nikitin's specimens 
are too small for comparison. The rece ntly described C. milaschewici var. pura 

Voronets (1962, p. 56, Pl. 13 , fig. l ; Pl. 16, fi g. l ) differs from C. septentrionale 
by a much narrower cross-section. 

Occurrence and age. Sav ik Formation, Axe l H eiberg l sland , Ca ll ov ian. Associated 
with C. septen/rionale var. latidorsata. 

Cadoceras seplenlrionale var. lat idorsata n . sp. et n. var. 

Plate 1 V, figures 2a , b; Plate VJT, figure l ; 
Plate VIII, figure J ; Pla te X, fi gure l ; Plate XT, figure l 

Malerial. One large spec imen ( GSC No. 17656) collected by J . A . Jeletzky in 
1955 in the Ak lavik Range, 2 to 3 miles south of Bug Creek (GSC Joe. 27003) . 
One whorl fr agment ( GSC No . 17653) and one medium-sized specimen (GSC 
No. 17652) collec ted by Ormiston and McNair in 1960 from Savik Formation o n 
the south sho re of Strand F iord, Axel H eiberg Island, 15 miles northeast of Cape 
Levvel, upper Cadoceras bed ( GSC Joe. 436 19 ). Same loca lity as T ozer 's lowe r 
Cadoceras bed (GSC Joe. 5 1629) but 255 feet higher. 

Descrip tion. Th is variety differs from the holotype by a lower cross-section and a 
fl atte r venter. Jn other features it is very similar to the holotype. A ll specimens 
are septate to the end o f the last who rl. 

The best preserved spec imen is illustra ted in fi gure 1, Plate VII and fig ure 1, 
Plate Vlll. T he cross-sections of the whor ls a re fa irl y low in yo ung specimens 
and become very wide when ad ult. The venter is flat-rounded , the umbilicus deep 
and crater-shaped, the umbilical rim is we ll marked . The whorls embrace each 
other almost entire ly. No costation is vi sible and even the nodes at the umbilical 
rim are not noticeable. The suture line is, to judge from the limited poss ibility of 
comparison with the suture line of the holotype, similar to that of the species. 

The fr agment Plate X , figure 1 and Pl ate XI, fi gure 1, shows part of the 
vente r of a la rger specimen and the cross-sections of so me of the preceding who rls. 

The smallest specimen has no costation prese rved but the nodes on the 
umbilica l rim are well developed. 
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The dimensions in millimetres a re as fo llows: 

CSC No. 

17656 
17652 

Diameter 

136 ( 100 ) 
82 ( 100) 

Wh orl 
height 

66 (0.49) 
39 (0.48) 

Wh orl 
thick ness 

125 ( 0.92) 
66 ( 0.80) 

Systematic Descripti ons 

Umbilical 
wid th 

43 (0.32) 
2 l (0.26) 

R emarks . This variety eems to be c lose ly rel a ted to Cadoceras tolype Buckman 
( 1922-23, vo l. 4 , Pl. 406) , which has a simil ar suture line, sim ilar general shape 
and nodes at the umbili ca l rim . C. emelian zewi Voronets from northe rn Siberia 
(Voronets, J 962, p . 50, Pl. J 8, fig . 2; Pl. 21 , fig s. l a, b; Pl. 22, fig. 1) is simil ar 
in latera l as pect but diffe rs from the Canad ian form ma inl y by the absence of 
nodes a t the umbilical r im . D r. Ca llo mon during a recent visit to Ottawa saw these 
spec imens and he be lieves that they are close ly re lated to or identical with 
Cadoceras sublaeve (Sowerby) and th at thi s species is a lso present in Green la nd 
in the zone of Siga/oceras cal/oviense. Sowerby 's figure of the holotype is too un
sa tisfacto ry to pe rmit identifi cation with C. septentriona/e. 

Occurrence and age . Savik Formation, Axel H eiberg Island ; Ak lav ik R ange; 
Ca ll ov ian. In Axel H eiberg Island associated with C. septentrionale , in the 
Aklav ik R ange with C. (Stenocadoceras) canadense n . sp. 

Cadoceras voronetsae n. sp. 

Plate XV, fig ure 1 ; Pl ate XVJ, figure l 

Ho/otype is spec imen GSC No . l 7669. The species is named in honou r of Dr. . S. 
Voronets, Le ningrad . 

Material. The holo type is the onl y spec imen . lt was co ll ected west of Porcupine 
and east of Wate rs Ri ve r at the no rtheast end of D ave Lord Ridge , by A. Lenz, 
Cali fo rni a Standard Com pany in J 958 (GSC loc. 42646). 

Description. T he large spec imen is fai rl y globose with broad ly arched ve nte r in 
adult stage of growth , dee p c rate r-shaped umbilicus with slopi ng non-pe rpendicul a r 
wall s. Umbi lica l edge fa irl y shar p. The prese rved anterior ha lf of the last who rl 
be longs to the body-chamber that is entire ly smooth except for some fine Jines of 
growth in places whe re the shell is preserved . T he posterio r pa rt of the last whorl 
and the mouth are miss ing. The visible pa rt of the penultim ate who rl that shows 
part of the deeply incised suture line is also smooth . Onl y the cross-sections of 
some of the inner who rl s are vi sib le , they a re highe r tha n wide and at these yo unger 
stages of growth the ammo nite is fai rl y compressed. 

The meas urements in millimetres are: 

CSC No. Dia111 eter 

H o lotype J 7669 187 

W/1orl 
heigh t 

98 ( 0 .52) 

Whorl 
thickness 

141 (0.75) 

U111bilical 
width 

57 (0.30) 

R emarks. Superficially the species resembles Cadoceras septentriona/e n . sp . var. 
latidorsata and C. emelianze ivi Voronets. The ma in diffe rences of these two spec ies 
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fro m voronetsae are in the shape of the umbilicus and the inner who rl s, which are 
depressed in septentrionafe and emelianzewi and compressed in voronetsae, while 
the umbilicus of both spec ies has much steeper, a lmost perpendicular wa ll s con
trary to those of voronetsae which are more gent ly s lop ing. There is also a sli ght 
resemblance to the Alaskan gro up of C. comma Iml ay in ce rta in stages of the 
ontogenetic deve lopment, but the change from the compressed whorl s to the semi

globose takes place at a much ea rli er stage. The cross-section of the inner whorls 
is remini scent of C. canadense n . sp. but thi s species does not change into a globose 
or se mi-globose stage, its who rl s rema in much na rrower than in C. voronetsae. 

Occurrence and age. As thi s new species was found on ly at one locality in the Rich

ardson Mountains and was not assoc iated with other form s nothi ng can be said of its 
age rel ative to the othe r C anad ian species. There is, however, littl e doubt th at it 
is younger than the C. eras.mm fau na, a nd that it belo ngs to the Ca llovian. 

Cadoceras bodyle vskyi n . sp . 

Plate XVII, fi gures la-c; Plate XIX, figures J , 2 

Holotype is GSC No. 17666 . The spec ies is named in honour of Dr. V. I. 
Bodylevs ky, L eningrad . 

Material. Three specimens co ll ected b y E. T. Tozer in 1962 on south sho re of 
Strand Fiord, Axe l Heiberg Is land , lower Cadoceras bed ( GSC loc. 5 J 629) . Sam e 
loca lity as Ormi ston's and McNair's upper Cadoceras bed (GSC loc. 43619 ) but 
255 feet below. 

Description. The innermost prese rved whorls can be seen in a paratype of the 
species (G SC No. 17667, Pl. X IX, fi g. 2). At a di ameter of abo ut 16 mm the 
cross-section of the whorl shows a rounded venter, apparentl y s lightly higher than 
wide. R a ther fi ne straight ribs a re present on the inner p art of the poste rior half 
of the whor l, the oute r h alf of the who rl and venter a re smooth. In the anterior 

ha lf of the whorl the ribs a re stronger but as the outer part of the whorl is covered 
by the following whorl it cannot be seen whether they continue to and on the venter . 
Tn the course of the ontogencti c development the ribs become very strong on the 
flanks and venter while they a re rather weak on the umbilica l wall. They a re 

st rongly inclined forward o n the fl anks and pa rticul a rl y on the venter (see ho lotype, 

GSC No. 17666, Pl. XVII, fig. lb), and a re subdivided into two o r th ree branches 

below the middle of the fl ank. T hi s ribbed stage is present up to a diameter of 

a bout 93 mm . 
The preserved parts of the body-chambe rs of the three spec ime ns arc one half 

to three qua rters of a who rl. The e lo ngated swellings of the ribs between the 
umbilical rim and the middle of the fl anks are still present in the poste rior part of 
the body-chamber but there are no ribs on the oute r flank and ven ter. After an 

almost entirely smooth stage and a rathe r shallow and broad const riction, blun t 

10 



Systemat ic Desc ripti ons 

and weak ribbing appears in the ante rior pa rt of the body-chamber. The apertu re 
is not preserved in any of the specimens. 

The um bilicus of the species is rather narrow and deep with steep um bi li cal 
wall s. Jt becomes proportion all y narrower with increas ing age. T he whorls 
embrace each other a lmos t complete ly in adult , Jess in yo ung specimens. The 
cross-secti on of the who rls is wider than high, the venter is ro unded to arched . o 
suture line could be studied . 

Remarks. This spec ies diffe rs fro m C . cf. C. fals u111 by a narrower umbilicus, by a 
higher a nd less wide cross-secti on, by ribs that a re mo re strongly bent forward , 
particu larly on the venter and by the recurrence of ribs in the ante ri o r part of the 
body-chamber preceded by a constricti on and a smooth stage of the body-chambe r. 
C. barnstoni (Meek) is simil ar but has a wider umbili cus, and lower cross-sec tion. 

None of the hitherto desc ribed spec ies from East G reenland , so uthern Alaska 
o r northern Siberia ca n be identifi ed with thi s spec ies though there a re some simi
la riti es. C. subcatostoma Yoronets, C. subcalyx Voronets, and C. variabi/e Spath 
differ fro m C. bodylevskyi mainly by the absence of fo rwardl y bent ribs on the 
venter. C . catostoma P ompeckj (see Imlay, 1953, PL 34, fi gs. J-14 ) is sim il ar in 
the shape o f the cross-section and the rec urrence of ribs o n the body-chamber. 
H owever in C. catostoma the um bili cus opens up , the ribs are not fo rwa rdl y bent 
on the vente r and the rec urrent ribs o n the body-c hamber a re much stronger. 

Dimen sions in mil li metres arc: 
Whorl W/1 orl Umbi lical 

GSC No . Diameter heigh t 1hick11ess width 

Holotype J 7666 11 7 ( 100) 52 (0.44) 64 (0.55) 3 1 (0.26) 
P a ra type 17667 130 ( JOO ) 60 (0.46) 76 (0.58) 23 (0. 18) 

Occurrence and age . Savik Form ation , Axel H eiberg Island , Ca llov ian . Assoc iated 
with C. cf. C. fa lsum Voronets and C. barnstoni (Meek) var. latidorsata n. var. 

Cadoceras cf. C. fa lsum Voronets 

Plate VJIJ, figure 2; Pl ate IX, figures 2a, b; Pl ate XVJIJ , fi gures l a-c 

Material. Two specimens (GSC Nos. 17659, l 7661) co ll ected by E . T. Tozer in 
l 962 on south shore of St rand Fiord, Axel H eiberg Island , 15 miles northeast of 
Cape Levvel from Savik Formation , lowe r Cadoceras bed (GSC loc. 5 1629). 
Same loca lity as Ormiston 's and McNair's upper Cadoceras bed (GSC loc. 
43619) but 255 feet be low. 

Description . The specimens have a deep, more o r less crate r-shaped um bi licus; 
the who rl s embrace each other less in yo ung than in ad ult spec imens. The transi
tion from the umbilica l wa ll to the fl anks is rounded, the cross-section of the whorls 
is much wider than high , the venter ve ry slightl y ro unded. Ribs are a lready present 

in very yo ung stages of growth. T hey a re strong, fa irly high, a lmost c;traight on the 
umbilical wa ll but inclined forward on the fla nks and vente r, whe re they a re curved 
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forward. They forn1 e longa ted nodes at the umbilica l margi n and a re divided at 
this point into two o r three branches. Some intercalaries are present. The ribs 
gradua ll y disappea r on the body-chamber. 

The smalle r spec im en is septate to the ante rior end of the las t who rl , whereas 
in the larger specimen the prese rved part ot the body-chamber occupies a lmost an 
entire whorl. 

The suture line is deeply incised . As it is covered by she ll it could not be 
unravelled in detai l. 

The dimensions in millimetres of the two spec imens a re : 

GSC N o. 

17659 
17661 

Dia 111 eter 

87 ( 100) 
at 105 ( 100 ) 
( m ax imum is 
abo ut J J 7) 

Whorl 
height 

about 39 (0.45) 
about 43 (0.50) 

Wh orl 
thickness 

68 (0.78) 
abo ut 80 (0 .76) 

Umb ilica l 
width 

28 (0.32) 
33 (0.3 1) 

R emarks. The specimens are somewhat similar , particu larl y in the strong ribs, to 
Cadoceras barnstoni (Meek) from which they are di stinguished by a lower and 
wider cross-section , na rrower and deepe r umbilicus, and a sharper forw a rd bend 
of the ribs on the venter. 

Cadoceras falsum Voronets ( 1962, p. 49 , Pl. 7, fig . 2; Pl. XI, fi gs, l a , b ; 
Pl. 18, fi gs. I a, b ; Pl. 19, figs . J , 2a, b) ag rees fairl y well with the Ca nadian spec i
mens in genera l outline and the strong, ventrall y forward bent ribs. C. falsum 
Voronets seems, however, to be di stingui shed by a lower cross-sectio n, and an 
ea rlier effacement of the ribs. Whether these differences are within the variability 
of one and the same species or not, could only be decided if mo re material were 
availab le for study. 

Another somewhat simil ar species is Cadoceras calyx Spath (1932, p . 69 , 
Pl. 20, fi g. 1) th at has a simil ar general outl ine but is di stingui shed from C. cf. 
fa lsum by a wider umbilicus, and smaller who rl height and apparen tly weaker 
ribbing. None of the so uth Alaskan species desc ribed by Im lay ( Imlay, 1953b) can 
be identified with the Canadian fo rm . 

Occurrence and age. Savik Formation , Axel H eibe rg Island , Ca llovian. Assoc iated 
with C. bodylevskyi n. sp ., and C. barnstoni (Meek) var. arcuata n. var. 

Cadoceras arcticurn n. sp. 

Plate XII, fi gure 1; Pl ate XllI, figure l ; 
Plate XVII, fi gure 2; Pl ate XX, fig ure 2 

Cadoceras sp. Frebold , 196 1, p . 19 , Pl. 17, fig . 3; Pl. 18, fi g. I . 

Holotype is GSC No. 15127. 

Material . The holotype was coll ected by H. Gre iner in 195 5, on Cornwall Island 
(GSC Joe. 25980) and was previously desc ribed as Cadoceras sp.; two larger 
specimens, one sma ll specimen and some med ium-sized fragments are from Triad 
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Oil Company collections from Babbage River, lat. 68 °50', long. 138 °41' ( GSC 
Joe. 44 102). 

Description . A descr ip tion of the ho lotype was given previously (Frcbold, op. c it.) . 

The la rge specimens from Babbage River show only the last who rl that is 
enti re ly smooth and has a sharp umbilical edge from which the umbili cal walls slope 
fa irly gentl y. T he cross-section at the adult stages of g rowth represented by the 
two specimens is still not depressed and the venter rema ins gent ly rounded . The 
specimen shown on Plate XII, fi gure 1, h as o ne constriction at the mouth and one 
weaker one somewhat behind . T he last whorl s of bo th la rge spec imens seem to 
belong to the body-chamber. Only a t the poster io r end of the las t whorl of the 
smaller specimen is septat ion visible. 

The sma ll ra ther poo rl y preserved spec imen Pl ate XVJf, fig ure 2, is considered 
to belong to thi s species. lts shape is a lready scmi-glo bose, the width of the 
umbili cus is of modera te size. Fl anks and vente r a re covered with stra igh t ri bs , 
that cro s the venter transve rsely. Bi furca tion at abo ut the midd le of the fl anks 
seems to be the rule. Slight swellings nea r the umbilica l rim seem to be present. 

R emarks. This species di ffe rs from C. sub/aeve (Sowerby) (1814, Pl. 54, large 
figure onl y) by a much less depressed c ross-section a nd a n appa rentl y wider 
umbilicus. C. septentrionale n . sp. has a much more depressed cross-section when 
adult , na rrower u mbilicus, and steepe r umbili ca l walls. As already stated in the prev i
o us description of the holotype (Frebo ld , op. cit.) , the species is simil ar to C. stenolo
bum (N ikit in) (N ikitin , 188 1a, pp. 12 1, 122, Pl. 5 , figs. 28-30). N iki tin 's species, 
however, still has compressed inne r who rl s at a diameter of 59 mm . U nfortunately, 
the three adult Canadi an specimens do not show the inner whorls but as it is 
ass umed that the sma ll specimen illust rated on Pl ate XVJI, fi gure 2 , belongs to 
C. arcticurn and as this yo ung spec imen is a lready semi-globose, the species cannot 
be re fe rred to C. steno!obum (N ikitin ). A lso simil ar in gene ral appearance are 
Imlay's south A laska n species C. co111111a and C. glabrurn , which both become 
inflated at a comparative ly early stage of growth . Both south Al as kan species 
have the sha rp um bilica l edge and the compressed c ross-secti on in common with 
the Canad ian species but they differ from it ma inl y by their wider umbilicus. 
F urthermore, the comma-shaped umbilical swellings of the ribs that a re character
istic of C. com111a and C. glabrum persist to a greate r diameter tha n the ho lotype 
of C. arcticum. C. milaschevici var. pura Voronets ( 1962 , Pl. ] 3 , fi g . 1; Pl. 16, 
fig. l ) is ve ry simil a r to the Ca nadian species in genera l shape but as shape and 
strength of ribs of the inner whorl s of rni/aschevici va r. pura a re unknown, an 
identification with the Ca nad ian species is no t wa rranted. The medium-sized 
spec imen of C. rni/aschevici Nikitin ( 188 1a, p . 121 , Pl. 5 , fi g. 26) has no ribs and 
ca nnot be identified with the yo ung Ca nadian specimens of C. arcticum. 

Occurrence and age. Co rn wall I sla nd ( loose in rive r bed ) and British M o untai ns. 
Callovian. On Babbage River (British Mounta ins) associated with Cadoceras 
( Stenocadoceras) cf. canadense n . sp. ct n. va r. , and Phy l/oceras bakeri Iml ay. 
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The Jurassic Faunas of th e Canadi an Arctic Cadoceratinae 

Cadoceras barnstoni (Meek) 

Plate Vllf , fi gure 3 ; Plate XI, fi gure 2 ; Pl ate XU , fi gure 2 

Ammonites barnstoni M eek, 1859 , p. 184, Pl. 2 , fi gs. 1, 2. 
Polyptyc/1ites (Euryptychi1es ) sp. indet. (cf. barn stoni Mee k) Je letzky, 1958 , p. 9. 
Cadoceras crassum Jele tzky (M S.) , uon M adse n. 

Holotype is Ammonites barnstoni M eek (op. cit. ), GSC N o. 48 11 . 

Material . The locality of the ho lotype is given as " in the va lley o f M ackenzie 
River" (Meek, 1859). o Jurass ic outcrops occur on M ackenzie River and the 
specimen was p robabl y obtained west of the M ackenzie, poss ibly on Po rcupine 
Rive r. Another specim en was co ll ected by J. L. Usher on Ellef Ringnes I sland , 
a t the ex treme head of south west-flowing stream that ente rs the northeast side of 
Deer Bay (GSC loc. 44041) . 

Description. M ost of the right who rl half of the ho lo type is missing but otherwise 
the specimen is we ll prese rved . M ost of the las t who rl is septate, only the anterior 
fi fth belongs to the body-chamber, the major part of which is miss ing. The umbili cus 
is deep , conical, m oderately wide. The umbilica l wa ll is less steep o n yo unge r 
whorls but almost perpendicula r nea r the end. The umbilica l edge is rounded . The 
last who rl is wider than high with its greatest width at the umbili ca l edge. Venter 
ro und , slightly a rched . T here a re 22 prima ry ribs and abo ut 56 secondary ribs on 
the las t whorl. T he prima ri es a re straight a nd onl y ve ry slightly fo rwa rdly 
inclined . They are much mo re clearl y visible on the inner who rls than on the last 
one. At the umbili ca l edge they swing abruptl y fo rward , and on or somewhat 
below the middle of the fl ank they are divided into two o r three branches. They 
a re e levated in the reg ion of furcat ing. Both the p rim ari es and secondari es arc 
modera tely sharp but they become wea ker on the a nte ri o r p art of the who rl , p ar
ticularl y nea r and on the p reserved part of the body-chamber. T he secondaries a re 
slightl y bent fo rward on the venter. 

The suture line is deeply incised , vent ral and the tri pa rtite fi rst latera l Jobes 
a re of abo ut equal length . T he ex tern al saddle is fa irly broad and subdi vided in to 
fo ur branches. The other e lements of the sutu re line arc not clea rl y visible. 

Dimensions in millimetres : 

GSC No . Diameter 

H olotype 481 1 90 ( 100) 

Whorl 
heig/1t 

42 (0.4 1) 

W horl 
thick ness 

54 (0.60) 

Umbilical 
11 ·idth 

27 (0 .30) 

Specimen GSC No. l 7662, Pl ate XT, fi gure 2 , fro m E llef Ringnes Island is 
slight ly la rger than the holotype but less well prese rved . ]nner whorls are miss ing 
a nd in some parts of the las t whorl the sculpture is covered by rock material. No 
suture line is visible and apparently at least the anterio r p art of the last who rl 
belongs to the body-cha mber. Shape and number of the r ibs are equal to thos 
of the holotype. They fade towa rds the anteri or pa rt of the last whorl particularly 
on the venter and outer part of the fl anks. The eleva tions of the ribs on the inner 
part of the whorl a re, however, still present. 
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Dimensions in mi lli metres : 

GSC No. 

17662 

Diameter 

95 ( 100 ) 

Whorl 
height 

39 (0.4 1) 

W/1orl 
thickness 

51 (0.54) 

Systematic Descriptions 

U111bilical 
width 

not acc urately 
measu rable. 

Remarks. By placing the spec ies into Polyp tychites (Euryptychites) Jeletzky ( 1958 , 

p. 9) was aware of the sim il arity of the species to certain Lower Cretaceous 
am monites. Later, the same author (MS.) ass igned barnstoni (Meek) rightly to 

Cadoceras and placed C. crassum Madsen in the synonomy with C. barnstoni . 
However, the writer considers that C. crassum M adse n is di st inguished from C. 
barnstoni by the absence of the forward bend of the ribs on the venter and a 

n arrower umbilicus. 

Cadoceras variabile Spath ( J 932, Pl. 18, fig. I ; Pl. 19 , figs. 1, 2) seems to 
be similar to a certain degree but the ribs in Spath's specimen Plate 19, fi gure 1 b 

are weaker than in barnstoni, and variabile Spath becomes apparently smooth 
at an earlier stage of growth. Spath's specimen Pl ate 18, figure ]a is large r than 

the specimens of barnstoni and is clearly distinguished from them by its almost 
smooth last whorl and narrower umbil icus. Cadoceras barnstoni (Meek) is also 

similar to Cadoceras subcatostoma Yoronets, which has a very similar general 

shape and the same type of ribbing. However, the secondary ribs of subcatostoma 
are finer and more numerous . Jn C. catostoma Pompeckj (l900a, pp. 263-265, 

Pl. 5 , figs. la-e, 2a , b; l mlay, 1953, p. 82, Pl. 34, figs. 1-14), the whor ls embrace 

each other more, the ribs are finer and the whorls less wide. 

Occurrence and age. West of Mackenzie River (exact locality unknown) , and 
Ellcf Ringnes Jsland . Callovian. Not associated with any other Cadoceras 
described in thi s report. 

Cadoceras barnstoni (Meek) var. C. arcuala n. var. 

Plate X, figures 2a, b 

Malerial. One specimen ( GSC No. 17663) collected by E. T . Tozer, from Savik 
Formation , on south shore of Strand Fiord, Axel Heiberg Island , 15 miles northeast 

of Cape Levvel, lower Cadoceras bed (GSC Joe . 51629). Same locality as 
Ormiston's and McNair's upper Cadoceras bed (GSC Joe . 43619) , but 255 feet 

below. 

Descrip1io11. The left side of the spec imen is fairly well preserved, though with 
somewhat corroded surface. The last whorl is septate to its end . Inner whor ls of 
an ear ly ontogenetic stage are secondarily pushed up in the umbilicus and clearly 
visible. Most of the ri ght side of the specimen is destroyed . 

In general shape and the type and number of ribs, the specimen is very 

similar to the holotype of barnstoni (Meek). Most of the primaries are bifurcate, 
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The Jura ssic Faun as of the Ca nadian Arctic Cadoceratinae 

but in the anterior part of the who rl one tripartite rib is present. Also one inter

ca lary rib that does not join the point of divi sion of the secondaries was observed . 

In the anterior part of the last whorl the ribs fade except on its inner part. The 

umbilica l wall gets steepe r with inc reas ing growth of the spec imen as is so in the 

ho lotype. 

The innerm ost visible whorl (at a di amete r of 13 mm) is latera ll y compressed. 

ln its anter ior part there a rc fine st raight to recti- radi ate ribs th at bifurca te on the 

middle of the fl anks and cross the ro unded vente r transverse ly. They become still 

fin er towards the posterior part of the whorl and eventu a ll y disappear so that the 

posterior half of thi s whorl appears to be smooth. 

The suture line is somew hat corroded and does not sho w the fine incis ions 

observed in the holotype. 

Dimensions in millimetres: 

GSC No. Diam eter 
-- --

17663 87 (100) 

Whorl 
height 

37 (0.43) 

Whorl 
thick ness 

abo ut 48 (0.55) 

Umbi lical 
widtl1 

27 (0.3 1) 

R emarks. T he specimen is ve ry close to C . barnstoni ( Meek). lt differs from the 

holotypc mainly in a more a rched venter and the slightl y more pronounced forward 

bend of the ribs on the venter. 

Occurrence and age. Savik Formation , Axel Heiberg Island. Callovian. Associ

ated with C. bodylevskyi n . sp. and C. cf. fals11111 Voronets. 

Cadoceras (Ste nocadoceras) canade11se n. sp. 

Plate VH, figure 2; Pla te X, figures 3a, b 

H olotype is GSC No. 17664. 

M aterial. One specimen ( holotype) fro m the Aklavik R ange ( northeastern Rich

a rdson M ountains), 2 to 3 miles so uth of Bug C reek (GSC Joe. 27003). Collected 

by J . A . Jeletzky. 

D escription . The specimen is septate almost to the anterior end of the last whorl, 

only the very posterior part of the body-chamber is preserved . Moderate ly com

pressed, has a fairly narrow and deep umbilicus, with di stinctly rounded umbilical 

edge. The who rl s embrace each other almost completely. The venter is narrowl y 

rounded. The posterior quarter of the last w horl has fairly sharp forwardly 

inclined narrowly spaced ribs. They a re strongest on the venter where they are 

sharply bent forward. Most of them bifurcate somewhat above the middle of 

the fl anks. Some intercal aries a re present. There are no ribs on the flanks in the 

a nterior three quarters of the las t whorl but they are still present on the venter 

up to about hal f the whorl. 
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Systematic Desc ripti ons 

The suture line is fairly deeply incised , saddles and lobes a re slim . The first 

latera l Jobe is as deep as the ventral lobe, the second latera l is about half as deep . 

The dimensions in millimetres a re : 

GSC No . Diam eter 

Holotype 17664 76 (100) 

Whorl 
height 

37 (0.49) 

Whorl 
th ickness 

26 (0.34) 

U111bi lical 
11•idth 

13 (0.17) 

R emarks. Jn genera l aspect thi s Cadoceras is similar to species of the group of 

Cadoceras stenoloboide Po mpeckj as C. stenoloboide Pompeckj, C. rn u/ticosla/ 11111 

Iml ay , C. bowserense Iml ay. From all these species C. canadense is distinguished 

by grea ter invo lution , na rrower umbilicus, narrower vente r, and stronger forward 

bend of the ribs on the vente r. The strong foward bend of the ribs is reminiscent 

of Arcticoceras ishrnae Keyser ling which , however, has a much narrower umbilicus. 

The inne r whorls of C. steno/obum illustrated by Ni kitin (1881 a, Pl. 12, fig. 28) 

are a lso similar but a re di stingui shed by a wider umbili cus and Jess fo rward bend 

of the ribs. None of the Siberian Cadoceratids recently desc ri bed by Bodylevsky 

( 1960) and Voronets (1962) is similar to the Canad ian species. 

Cadoceras cf. canadense as described in thi s repo rt may rep resent the adult 

stage of this species . 

Age. Callovian . In Aklavik R ange, associated with Cadoceras septen trionale 

var. /atidorsata n . sp. et n. var. 

Cadoceras (Stenocadoceras) cf. C. canadense n. sp. 

Pl ate XLII, figure 2; Plate X IV, figures J a, b 

Material. One spec imen (GSC No. 17665) collected by Triad Oil Company on 

Babbage Rive r, lat. 68 °50', long. 13 8°41' (GSC Joe. 44!02). 

Description. The spec imen has inner whorls that seem to be very simila r to 

Cadoceras canadense . J nsuffic ient preservation, however, prohibits detailed com

parison. The last who rl that belongs to the body-chamber is enti rely smooth , the 

transition from the gentl y sloping umbilical wall is ro unded , the fl anks are moder

ately convex and grade into the rounded comparative ly narrow venter . 

R emarks. The specimen possibly represents an adu lt fo rm of C. canadense n . sp. 

The cross-section of the ad ult who rl is higher than that of the somewhat similar 

C. (Stenocadoceras) stenolobum (Nikitin) (Nik itin , 1881 , Pl. 5, figs. 28 , 29) and 

C. (Stenocadoceras) stenoloboide Pompeckj (see Imlay, 1953, p. 92, Pl. 47 , figs . 

1-15) . C. (Stenocadoceras) rnulticoslalurn Imlay (Imlay, op. cit. , p. 90, fig s. 

1-1 6) seems to have a similar cross-section . 

Occurrence and age . In British Mountains associated with C. arclicurn n . sp. and 

Phylloceras bakeri Jrnl ay . Cal lovia n. 
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The Jurass ic F aunas of the Canadian Arct ic Cadoceratinae 

Other Ammonites 

Genus Phyffoceras Suess 

Phylloceras bakeri Imlay 

Plate XX , fi gure 1 

Phy lloceras bakeri Imla y, 1953 , p . 72, Pl. 25 , figs. JO, 14. 

The speci men agrees very well with the description and figures of the species 
given by Imlay ( Joe. c it. ). It was fo und on Babbage Ri ve r, lat. 68 °50', long. 
138 °41 ', associated with Cadoceras arcticwn n. sp. and C . canadense n. sp. 

Genus A rhelloceras F rebold 

A rkelloceras 111c/earni Frebo ld 

Pl ate 1 V, figure 4 

Arkelloceras 111cleami F rebolcl , 1957 , p. JI , Pl. 12, figs. l a-c; 2a -g; 3a-c; Pl. 13, figs. l a-cl ; 
2a-c; 3a, b. 
A rkelloceras 111c/eami Frebolcl, 1961, Pl. 4, figs. 3a , b. 

One of the specimens of thi s species that was fou nd in the Strand Fiord section 
of Axel Heiberg Island , 15 miles northeast of Cape Levvel , is illustrated here. The 
species occurs at this locality abo ut 85 to 90 feet below the bed with Arctocephalites 
elegans Spath , thus indica ting that it is o lder than A rctocephalites. Its accura te 
age relationship to Cranocephalites is still unknown. The species was also recent ly 
fo und by E. Mountjoy on Upper F ish Creek, Northwest Territories, where it is 
associated with I noceramus lucifer Eichwald. 
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STRATIGRAPHY, AGE, AND CORRELATION 
OF CADOCERATINAE IN THE 

CANADIAN ARCTIC 

Fo ll owing Arkell ( 1957) the autho r places the genera Arctocephalites Spath 
(with the subgenus Cranocepha/ites Spath ), Arcticoceras Spath, a nd Cadoceras 
Fischer into the subfamil y Cadoceratinae H ya tt, fami ly Cardioceratidae Siemiradzki 
(see p . 3). The subgenus Cranocephalites and the genus Arcticoceras are not 
represented in the col lections described in thi s report, for an account of their di s
tribution and correlation the reader is referred to a previous bulle tin (Frebold , 
1961 ). Only the A rctocepha/ites and Cadoceras beds are di scussed here. 

Arctocephalites Bed 

According to Tozer's fi eld observations in Axel Heiberg Island (Appendix), 
the Arctocephalites species occu r in a bed abo ut 5 feet thick that is 250 to 255 
feet below the lower Cadoceras bed and 85 to 90 feet above the Arkel/oceras bed, 
which in turn was found by Toze r 290 to 385 feet above the lower Bajocian 
Pseudolioceras hor izon. 1 

In East Greenland (see Callomon, 1959, p. 508) two zones are present in 
the A rctocephalites beds, i. e., a lower zone of A rctocephalites nudus Spath with A. 
e/egans Spath , A. ornatus Spath , and A. arc lieus Newton and Tea ll , and an upper 
zone of A. green/andicus Spath , which also contai ns Cadoceras crassum M adsen. 
In Tozer's Axel Heiberg Island section the nudus zone onl y was found . At least 
the nudus zone is present in the Richardson Mountains where the greenlandicus 
zone also may be indicated by Cadoceras crassum Madsen ( Frebold , 196 1, 
stratigraphic chart , p. 26) . 

Callomon (op . cit. , p. 507) has placed the nudus and greenlan dicus zones of 
E as t Greenland in the middle Bathon ian, in wh ich the author has fo llowed him 
( 1961). In East Greenl and , as we ll as in the Canad ian Arctic, the green/andicus 
zone is followed by the zone of Arcticoceras kochi Spath (D ono va n , 195 3; Callo
mon, 1959; Frebold , 1961 ), wh ich forms the lower part o f the Arctic upper 
Bathonian. Thi s zone was found recently by H arker and Thorsteinsson (u npub
li shed repo rt ) in Tozer's Axe l H eiberg section abo ut 60 and l 70 feet above the 

1 ft ca n now be co nside red as es ta bl ished that the A rkelloceras bed is older lhan the 
A rctocephalir es bed, but its stra ti graphic re lationshi p to th e beds with Cra nocephalites which 
co uld have been expected in Tozer's Axel H eiberg Isla nd sect io n to be present below th e 
A rctocepha!ites bed still remains unce rta in , as no Cra 11 ocepha lit es was hith erto found in this 
sectio n. The age of the A rke llocera.1· bed is stil I consid e red to be app rox im ate ly late Bajocian 
to ear ly Batho ni a n (Frebolcl , 1961 , p . 26) and c lose to th at of som e of the Cra11ocepha!ites 
beds. Whether the absence of Cra11ocephali1es beds in this secti o n is clue to Jac k of co ll ect ing 
or no n-depos iti on is not known. 

The genus A rke llocems was hithe rto known only from Prince P a trick a nd Melvill e 
Tslancls. Tn addition to lh e new occur rence in T ozer's Strand F iord sec ti o n, it is a lso known 
to occur o n Foshe im Peninsula, GSC Joe. 28961 (u npu b. rept.) , where it was fou nd by Tozer 
and on Upper Fish C ree k, Northwest T erritories. GS C Joe. 52699, whe re it was fo und by 
Mountjoy ( un ;:iub. re pt.). 
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The Jurassic Faunas of the Canadian A rctic Ca docerat inae 

A rctocepha/ites bed while thi s report was in press but the succeed ing zones of 
Cadoceras variabi/e Spath have hitherto not been fo und in this section. The 
A rcticoceras zone is a lso present in the Rich ardson M ounta ins and o n other Arctic 
J slands (Frebold , 1961). 

The lower Ca llovi an zone of Kepplerites tychonis R avn, which is well 
developed in East Greenland , Spitsbergen , and Alaska Peninsul a, has hitherto not 
been fou nd in any part of the Canad ian Arctic and the author is inc lined to ass ume 
that it is primarily missing. 

Jn Axe l H eiberg l sland the Ca llov ian lower Cadoceras bed lies about 125 feet 
above the A rClicoceras zone. 

Cadoceras Beds 

Axel Heiberg Island 

Two Cadoceras beds have been fo und in Axel H eibe rg Island . They an~ 
exposed on the so uth side of Strand Fiord, 15 miles northeast of Cape Levvel 
at localities 3 a nd 4 (see F ig. l). T he two beds conta in different species, and arc 
separated from each other by about 255 feet of shale from which no foss il s were 
reported. 

Lower Cadoceras Bed 

The lower Cadoceras bed ( Joe. 3, Fig. l ) yielded severa l species that were 
collected by Tozer in 1962: Cadoceras body!evskyi n. sp. , Cadoceras cf. C. falsum 
Voronets , Cadoceras barnstoni (Meek) var. arcuata n. var. 

In the Canadian Arctic Cadoceras bodylevskyi and C. cf. C. fa/sum have not 
been found associated with other spec ies of the genus. C. barnstoni ( not the var. 
arcuata) is also known from E llef Ringncs Island and from Mackenzie River. 

Cadoceras cf. C. fa lsurn is very sim il ar to the north Siberi an species and 
Cadoceras barnstoni var. arcuata to Cadoceras crassurn M adsen. 

Upper Cadoceras Bed 

The upper Cadoceras bed ( loc . 4, Fig. l ) v.1as found by A. Ormiston and 
A.H. Mc air in 1960 and contains Cadoceras septentrionale n. sp ., and Cadoceras 
septentrionale var. /atidorsata n. sp. ct n. va r. 

The variety latidorsata was a lso found in the Aklav ik Range, where it is 
assoc iated with Cadoceras canadense n. sp. 

Cadoceras tolype Buckman is very similar to this spec ies, particularly, to the 
variety /atidorsata, which acco rding to Callomon is also simil ar to or identical with 
Cadoceras sublaeve (Sowerby) and to specimens found in the uppermost Callovian 
horizon in East Greenland. 

Above the upper Cadoceras bed a re dark shales of probably late Jur~ssic age. 

Ellef Ringnes Isla nd 

One collection made on E llef Ringnes ls land by Dr. J. L. Usher contains 
Cadoceras barnstoni (Meck). This species has hitherto not been found associated 
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with any other Cadoceratinae in the Canadian Arctic. The variety /atidorsata n . 

var., however occurs together with Cadoceras body/evsk yi n. sp . a nd Cadoceras cf. 
C. falsum Voronets in the lowe r Cadoceras bed on A xe l H e ibe rg Isl and . 

Cornwall Island 

Only one Cadoceras , i.e. , C. arcticwn n. sp. , was four.d o n this island. The 
species is associated with C. cf. C. canadense n. sp. on B abbage Rive r, Briti sh 
Mountains, a nd is simil a r to ce rta in south Alaskan spec ies such as C. comma 
lml ay a nd C. g/abmrn Imlay, and to C. milaschevici va r. pura Voronets from 
n o rthern Siberia. 

Aklavik Range (Northeastern Richardson Mountains ) 

The collection from the Aklavik Range was made by Je le tzky and conta ins two 
spec ies , Cadoceras septentrionale va r. /atidorsata n. sp. et n . var., and Cadoceras 
(St enocadoceras) canadense n. sp. The form er was also found in the uppe r 
Cadoceras bed o n Axel H e iberg I s la nd , a nd a specimen te ntative ly ass igned to C. 
canadense came from Babbage Rive r, Britis h Mountains, whe re it is associated with 

C. arcticwn n. sp. The latter species was a lso fou nd on Co rnwal l Island. 
C. canadense n . sp. is similar to C. steno /obum (Nik itin ) and to south 

Al as kan species of the group of C. stenoloboide Pompeckj. 

Richardson wlountains 

The holotype of Cadoceras barnsto11i was found o n M acke nzie River (exact 
loca lity is unknowr. ), C . voronetsae n. sp. at the northeast end of Dave Lord 
Ridge. Other representat ives of the genus Cadoceras found in the Richa rdson 
Mounta ins, i. e., C. eras.mm Madsen, C. cf. freboldi Spath, C. ? aff. pseudoishmae, 
and C. sp. indet. were desc ribed in a no ther report ( Frebold, I 96 1) . They ha ve 
not been found associated with a ny spec ies of Cadoceras desc ribed he re. 

Babbage River (British Mountains ) 

At this locality two spec ies of Cadoceras we re found , Cadoceras arcticu111 n. sp. , 
a nd Cadoceras (Stenocadoceras) cf. canadense n. sp. 

The la tte r species seems to be associated with C. septe111rio11ale var . latidorsata 
n. sp. et n . var. in the Akl avik R ange. C. arcticum is a lso known from Cornwall 
Island. 

Firth River (Y ukon-Alaska boundary Area ) 

Buckman ( in O'Nei ll , 1924, pp. 14a, I Sa) men tions the occurrence of some 
species o f Cadoceras in th is a rea. The material, which has neve r been desc ribed 
a nd ca nnot be loca ted , a ppare ntl y consisted of some sma ll specimens whose 
ide ntity was do ubted by Buckman himse lf. 1t is the refo re no t considered in this 

report. 
The a rea l di stribut ion of the var ious Cadoceras species descr ibed in this report 

is summ arized in T a ble T. 
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Stratigraphic Conclusions about the 
Canadian Arctic Cadoceras Species 

A t present, the age of the Cadoceras fa un as of the two Cadoceras beds of 
Axel Heiberg Jsland relative to radoceras fa un as of other a reas, such as East 
Greenland , ca n o nl y be determined tentative ly, as the new East Greenland material 
co ll ected by Ca llomon is still undescr ibed. H owever, some of th e Axel H eiberg 
Island species are simil ar to a ce rtai n degree to some species in East Greenland , 
but in no species could identity be proven. 

T he fact that in the Axel H eiberg Island secti on the K epplerites beds a re not 
indicated by their respective guide-foss il s adds to the di fficu lties in corre lating the 
lower Cadoceras bed of A xe l Heiberg Island with the section in East Greenland 
and southern Alaska. K epplerites beds are entire ly unknown in the Canadian 
Arctic. 

Jn East Greenl and (see Ca llomon , 1959 , pp. 508-509 ) the zone of Arctico
ceras kochi Spath (designa ted zone by Donovan, 1953) is over lain by the zone o f 
Cadoceras variabile Spath , which contains Cadoceras variabile Spath , C. fra nciscus 
Spath , C. calyx Spath , Keppleriles of the lychonis R av n and antiquus Spath groups 
and also typical A rcticoceras. The Cadoceras species of Axel H eiberg Island appear 
to be unrelated to those of the A rcticoceras kochi zone. 

The next yo unge r zones in Greenl and characte rized by Kepplerites tychonis 
and Siga loceras ca!!oviense also contain cadoceratids. According to Ca llomon, C. 
victor occurs in the K epplerites tychonis zone. This species has not been recog
nized wi th certainty on Axel H eibe rg Island and acco rdingly no reliable correlati on 
can be made until Ca llomon's material is described . From the zo ne of Sigaloceras 
ca!!oviense, Callomon records Cadoceras of the sub/aeve group . This Greenland 
species has not been desc ribed as yet but Dr. Ca llomon (pers. com.) believes that 
C. seplentrionale n. sp. described in thi s paper is similar to o r identical with his 
East Green land specimens of the s11blaeve group. 

T he author is inclined to conclude, tentatively, that K epplerites faunas (and 
beds?) are missing in Axel Heiberg Island and apparently also in other parts of the 
Canad ian Arctic. However, the lower Cadoceras bed of Axel H eiberg Island may 
belong to a h orizon that is stratigraph ically close to the K . tychonis zone of East 
Greenland . 

The upper Cadoceras bed of Axel Heiberg Island with its index foss il s C. 
septenrrio11ale n. sp. and C. septentriona/e var. latidorsala that a re related to species 
of the sublaeve group , is probably an equivalent of Ca llomon's calloviense zone of 
East Greenland wh ich accord ing to him contains simil ar forms. 

A correlation of the Cadoceras beds of Axel H eiberg Island with those of 
Russ ia and northern Siberia is, at present, impossible because none o f the species 
concerned is identica l and none of the other ammonites associated with Cadoceras 
in Russ ia and northern Siberia was fou nd in Axel Heiberg Island . 
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APPENDIX 
Fossil loca lities in the Savik F orm ation exposed o n the east 
flank of the gypsum diapir 15 miles northeast of Cape Levvel, 
western Axe l H eiberg Island E. T . T ozer 

An unusually well exposed section, ranging fro m the Blaa M ounta in Fo rm ation 
(Triassic) to the Chri stopher F ormation (Lower C retaceous) occurs on the east 
flank of the gypsum di apir 15 miles no rtheast of Cape L cvvel, Axe l H eiberg Is land 
(Fig. 1 ). 

P a rts of thi s section were exa mined in 1955, by E. F. R oo ts, J . G . Souther, 
and the wri ter in the course of 'Opera tio n F ranklin ', bu t during tha t O pera tio n 
there was no time to exa mine the Jurass ic pa rt. In 1960, A. H. McNa ir and A. A . 
Ormiston, while working for a petroleum ex plo ration company, exam ined the 
Ju rass ic sect io n and co llected we ll -prese rved spec imens of Cadoceras from one 
bed . T hese ammo nites were p resen ted to the Geologica l Su rvey in 196 1. 

ln 1962 the wri te r spent one day examining the Savik and Awingak Forma
tions a nd obta ined ammoni tes from six loca lities, rep resenting fo ur differe nt hor i
zons. When Dr. F rebold exam ined the collect io ns made in 1962 he discovered 
that although the genus Cadoceras was rep resented, the species were not the same 
as those co llected by Dr. McNair . T his suggested tha t two Cadoceras horizons 
might be present and th at at leas t fi ve ammoni te faunas occur in the section . 
Towa rds resolving the re lati ve pos ition of the two Cadoceras beds D r. M cl'.fa ir 
has kindly indicated the exact pos ition of h is Cadoceras d iscovery on zn air 
photograph ( loc. 4, F ig. 1). The pos iti on leaves little doubt th at the Cadoceras 
spec imens obta ined by M cNa ir a re from a higher strati graphic leve l than those 
obta ined by the write r a t loca lity 3. 

T he ammonites obta ined by the write r fro m loca li ties I , 2, and 3 occ ur in a 
continuo us, well-exposed section, and their relati ve st rat igraphic posi tion is clea rl y 
displayed . T hese loca li ties account fo r the Pseudolioceras faun a ( Joe . 1) , the 
Arctocepha/ites fa una ( Joe. 2), a nd the lower Cadoceras faun a ( loc. 3). 1 

At loca lity 6, abo ut a mile a long strike from the co ntinuously ex posed section 
of localities 1-3 , the Arkelloceras fa una was obta ined. Nea rby, at loca lity 7, 
specimens of A rctocepha/ites were obta ined at a somewhat higher leve l, and Lower 
Bajocian fo ss ils we re fo und a t a lower hori zon , at loca lity 5 . 

Tn summ ary, the re lative sta ti graphic pos ition o f the ammonite beds in this 
a rea appears to be as foll ows: 

Upper Cadoceras bed- abo ut J ,200 feet above to p of Tri assic H eiberg 
F orm ation. 

Lower Cadoceras bed- 945 feet above top o f T ri ass ic H eiberg F ormation . 
Arctocephalites bed- 685-690 feet above top o f Triass ic H eiberg Form ation. 
Arkelloceras bed- about 600 feet above top of Triass ic H eiberg Form ation. 
Pseudolioceras beds-215-3 J 0 feet above top of Triass ic H eiberg Formation . 
The total thickness of the Savik F o rm ation in thi s a rea is about 1,8 00 feet. 

' As stated above. th e Pse11do/ioceras, Arke l/oceras, a nd Arcticoceras fa unas were rece nt ly 
fo und by H a rk e r a nd Tho rstei nsson ( unp ublished report ) in this sec tion . 
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PLATES I TO XX 

T ypes in collections of Geological Survey 
of Canada 

All fi gures natural size, unless 
otherwise stated. 



Figu res I a. b. 

Figures 2a, b. 

Figures 3a, b. 

Figu re 4. 

P LATE I 

(A ll fig ures natu ra l size) 

Types in co ll ect ions of the Geo logical Survey of Ca nada 

A rc1ocephalites e legans Spath (Page 3). I a, late ral view; J b, ve nter 
a nd cross-section. GSC No. 17640. Savik Form ation , A rc1ocepha/i1es 
bed. Mi dd le Bathoni a n. Axel Heiberg Island , Strand F iord. GSC 
Joe. 5 1628. 

Cadoceras sep1e111rio11ale var. /(l{idorsata n. sp. n. var. (Page 8). 2a. 
a nd cross-section. GSC No . 17639. Sa me loca lity as fig. 1. 

Arctoceplwlites elegans Spath (Page 3). 3a, la teral view ; 3b, vent ral 
view of mo uth . GSC No . 17646. Same loca li ty as fi g. J. 

A rctocepha /il es cf. A . arct irns (Newton) (Page 5). Lateral view. GSC 
No. 1764 1. Same locality as fi g. I . See venter and cross-section on 
Pl. Ill. fi g. 3. 







F igures I a, b. 

F igures 2a , b. 

P LATE IT 

(All figures natura l size) 

Types in col lect io ns o f the Geo logica l Survey of Canada 

A rctoceplwlite.1 e/ega11s Spat h (Page 3). I a. latera l view : I b, ve nter 
a nd c ross-sec tion. GSC No. 17643. Savi k Formation. Arctocephalites 
bed. Mi dd le Bat ho nian. Axel H e iberg Isla nd , Strand Fiord . GSC 
loc . 5 1628. 

A rctocepha lites e /egans Spath ( Page 3). 2a . late ral view: 2b . venter 
a nd c ross-sec tion . GSC No . 17644. Same locality as fi g. I . 



Figures I a, b. 

F igure 2. 

F igure 3. 

P LATE lf[ 

( All fig ures natural size) 

Ty pes in co ll ec tions o f the Geo log ica l Survey of Ca nada 

A rctocephalites ca /lomoni n. sp . ( Page 4). I a , la teral view; I b, venter 
a nd c ross-sectio n. Holotype, GSC No. 17647. Savik Formation. 
Arctoceplwlites bed. Middl e Bat.hon ian. Axel H eiberg Is land , Strand 
F io rd . GSC loc. 5 1628 . 

A rctocepha /i tes ca l/omoni n. sp. ( Page 4). Ve nter and c ros -section. 
Para type, GSC o. 17645. Same local ity as fig. I. See latera l view 
o n Pl. I V, fi g . I. 

A rctocepha lites cf. A. arctirns ( Newton ) ( Page 5). Venter and 
c ross-sec tio n. GSC o. 1764 1. Same locality as fi g. I. See lateral 
view o n Pl. T. fig . 4. 







F igure I . 

F igu res 2a , b. 

F igure 3. 

f' igure 4 . 

PL AT E IV 

(A ll fig ures natural size) 

Ty pes in coll ec ti ons of th e Geologica l Survey of Ca nada 

A rctocep/ialites ca llomoni n. sp. ( Page 4). La tera l view. P ara type, 
GSC No. J 7645. Savik Fo rm atio n, A rctoceplwlites bed. M iddle 
Bathon ian. Axel H eiberg Island. Stra nd F io rd. GSC Joe. 5 1628 . See 
venter and cross-sec tion o n Pl. J ll , fi g. 2. 

Cadoceras sep1e111 rio 11 a/e va r . !atidorsata n. sp. n. var . (Page 8). 2a. 
la te ral view; 2b, venter and cross-sec ti on. GSC N o. 17652. Sav ik 
Fo rm atio n. upper Cadoceras bed . Ca ll ov ia n. Axel H eibe rg Is la nd , 
St rand F io rd . GSC Joe. 436 19. 

Cadoceras septe111rio 11 ale n. sp. ( Page 6) . Venter and c ross-sec tio n. 
H olo tyi:;e , GSC N o . 1765 1. Sa me loca li ty as fi g. 2. See la te ra l view , 
suture line a nd um bilicus o n Pl. V , figs . la, b. 

A rkelloceras mc/eami Frebo lcl ( Page 18). Latera l view. GSC o. 
17670. Sav ik Formati on. A rke/loceras bed. Bajoc ia n o r lower Bath 
onia n. Axe l Heiberg Isla nd. Stra nd F io rd. GSC Joe. 5 163 1. 



Figures I a. b. 

F igu res 2a. b. 

Figure 3. 

PLATE V 

( A ll figures natura l size) 

Types in co ll ec tio ns of th e Geological Survey of Ca nada 

Cadoceras sep1e111rio11a/e n. sp. (Page 6). 1 a, late ral view; I b, venter , 
depth of umbilic us. Holotype, GSC No. 1765 J. Savik Formation, 
upper Cadoceras bed. Ca ll ovia n. Axel H eiberg Isla nd , Strand Fiord . 
GSC Joe. 43619. See ve nter a nd cross-section o n Pl. IV, fig . 3. 

Cadoceras septentrio11a /e n. sp. ( Page 6). 2a. lateral view; 2b, venter 
a nd cross-sectio n. Paratypc, GSC o. 17658. Sam e locality as fig. 1. 

A rctocephalites cal/0111011i n . sp. (Page 4). Venter a nd cross-section . 
Pa ratype, GSC No. L 7642. Savik Formation , A rcloceplwliles bed . 
Middl e Batho ni a n. Axel H e iberg Is land , Strand Fiord. GSC Joe. 
5 1628. See lateral view on Pl. Yll, fig . 3. 







Figures I a, b. 

F igures 2a, b. 

F igures 3a. b. 

·• 

PLATE VI 

(A ll figures natural size) 

Types in co ll ect ions of the Geolog ica l Survey of Ca nada 

Cadoceras septe11trio11ale n. sp. (Page 6). I a, latera l view; I b, venter 
and cross-sect ion. Pa ratype, GSC No. 17654 . Savik Formation. uppe r 
Cadoceras bed. Ca ll ovia n. Axel Heiberg Is land. Strand Fiord. GSC 
loc. 43619 . 

Cadoceras septe/l/rionale n. sp . ( Page 6) . 2a, latera l view; 2b, venter 
and cross-sect ion . Paratype, GSC No. J 7655. Same locality as fig. J . 

Cadoceras septe111rio11ale n. sp . (Page 6). 3a , lateral view; 3b, venter 
and cross-section . Para type, GSC No. 17657. Sa me loca li ty as fig. J. 



Figu re I. 

Fig ure 2. 

F igure 3. 

PLATI:: V I[ 

(Al l figures nat ura l size) 

Types in co ll ec tions of the Geo logica l Survey of Ca nada 

Cadoceras septe11trio11ale va r. /atidor.rnta n. sp. n. var . (Page 8). 
Latera l view, a nterior part of last whorl not ill us trated. GSC N o. 
17656 . Cal lovian . Akl avik Range. GSC loc. 27003. See ve nter and 
cross-sect io n o n Pl. VIII , fig. J, a nd cross-section on Pl. IX, fig. J . 

Cadoceras (Ste 11 ocadoceras) ca11ade11se n. sp. ( Page 16). Lateral view. 
H o lotype, GSC No. 17664 . Cal lovian. Same locality as fig. I . See 
vente r and cross-sectio n on Pl. X , figs. 3a, b. 

A ruocephalites cal/omo11i n. sp. ( Page 4). Latera l view. P a ratype, 
GSC No. I 7642. Sav ik Formation , A rctocephalites bed. Middl e 
Bajocian. Axel Heiberg Isla nd . Strand Fiord . GSC loc. 51628. See 
vente r a nd cross-sectio n o n Pl. Y. fi g. 3. 







I'igure 2. 

Figure 3. 

PLATE VlH 

(All figu res natural size) 

Types in co llec tions of the Geological Survey of Canada 

Cadoceras septemrionale var. /atidorsata n. sp . n. var. (Page 8). Ve nter 
a nd c ross-sect ion. Anterior pa rt of las t whorl not illustrated . GSC 
No. 17656. Ca ll ovian . Aklavik R a nge . GSC loc. 27003. See latera l 
view on Pl. VH, fig. J, a nd cross-sect io n Pl. IX , fig . 1. 

Cadoceras cf. C . fa/sum Voronets ( Page 11 ). Venter. GSC No. 
17659. Savik Form at ion. lower Cadoceras bed. Ca llovia n. Axel 
Heiberg Isla nd , Stra nd Fiord. GSC loc. 51629. See la tera l view a nd 
cross-sect ion o n Pl. JX. fig s. 2a , b. 

Cadoceras barn>loni (Meek) ( Page 14). Ve nte r a nd cross-sectio n. 
Ho lotype, GSC No. 48 1 I. Ca llovia n . West of Mackenzie Ri ver. 
See late ral view on Pl . X II. fig. 2. 



Figure 1. 

Figures 2a, b. 

P LATE IX 

(A ll fi gures natu ra l size) 
T ypes in co llectio ns of th e Geo logica l Survey of Ca nad a 

Cadoceras sep tentriona/e va r. /atidorsa ta n. sp. n. var. ( Page 8) . 
C ross-section. GSC No . l 7656. Ca llo via n. Aklavik Range. GSC loc. 
27003. See la teral view on Pl. VII, fig. l , and venter on Pl. VIJI , 
fig . l . 

Cadoceras cf. C. fa ls11111 Voro nets. (Page l I ) . 2a, latera l view; 2b, 
cross-sec ti on. GSC No. 17659. Sav ik Formati on. lower Cadoceras 
bed. Ca ll ovia n. Axel H eiberg Isla nd, Strand F io rd . GSC loc. 5 1629. 
See venter on P l. VITT, fi g. 2. 







Fig ure I . 

Fig ures 2a, b. 

F igures 3a, b. 

PLATE X 

(All figu res natural size) 

T ypes in co ll ec tions of th e Geo logica l Survey of Ca nada 

Cadoceras septe11trio 11ale var. /atidorsata n. sp. n. var. ( Page 8) . 
Venter. GSC No. J 7653. Savik F ormation. upper Cadoceras bed . 
Ca llovia n. Axel H eiberg Island, Strand Fiord . GSC Joe. 436 19. See 
cross-secti on o n Pl. XI, fi g. 1. 

Cadoceras bam s1011 i (Meek) var. C. arc11ata n. va r. (Page 15). 2a, 
latera l view; 2b, venter. GSC No . 17663. Savik Formation, lower 
Cadoceras bed . Ca ll ovia n. Axe l H eibe rg Isla nd , Strand Fiord . GSC 
Joe. 5 1629. 

Cadoceras (S tenocadoceras) ca11ade 11 se n. sp. ( Page J 6). 3a, venter 
a nd cross-section; 3 b. venter. H olotype. GSC No. 17664. Callovian . 
Akl av ik Ra nge. GSC Joe . 27003. See latera l view on Pl. Vil , fi g. 2. 



Figure I. 

Figure 2. 

P LATE XI 

(All fi gures natural size) 

Types in coll ec tions of th e Geological Survey of Ca nada 

Cadoceras septentriona/e var. /atidorsara n. sp. n. va r. ( Page 8). 
Cross-section. GSC No . 17653. Savik Formation , upper Cadoceras 
bed. Ca llovian. Axel Heiberg Island, Strand F iord. GSC Joe. 436 19. 
See venter o n Pl. X, fig. I. 

Cadoceras barnstoni (Meek) ( Page 14) . Lateral view. Paratype, 
GSC No . l 7662. Ca ll ov ian. E ll ef Ringnes Isla nd . GSC loc. 44041. 







Figu re J. 

Figu re 2. 

PLATE x cr 

(A ll figures natura l size) 

Types in co ll ections of the Geologica l Su rvey of Canada 

Cadoceras arctic11111 n. sp. (P age 12). Latera l view. Paratype, GSC 
No. 17649. Ca llovi a n. Babbage Ri ver. GSC Joe. 44 102. 

Cadoceras barnstoni (Meek) (Page 14). L atera l view. Ho lotype, 
GSC No. 481 J. Ca llovia n. Mackenzie River. See venter and cross
sect ion o n Pl. VIII , fig. 3. 



F igure I. 

F igure 2. 

P LATE XIII 

( All fi gures na tural size) 

T ypes in co ll ectio ns o f the G eologica l Survey of Ca nada 

Cadoceras arc ric 11 111 n. sp. ( Page 12). La te ra l view. P a ra type, GSC 
No . 17648. Cal Jo via n. Babbage River. GSC Joe. 44 102. See cross
sec tion a nd vente r on Pl. XX, fi g. 2. 

Cadoceras (Stenocadoceras) cf. C . ca 11 ade11 se n. sp. ( Page 17). Vente r. 
GSC No. 17665 . a l lovia n. Ba bbage Ri ve r. G SC Joe. 44 102. See 
la tera l view and c ross-secti o n o n Pl. XIV, fi gs. I a, b. 







Figures l a. b. 

PLATE XIV 

(A ll figures nat ural size) 

T ype in coll ections of the Geological Survey of Ca nada 

Cadoceras (Ste11ocadoceras) c f. C. ca11ade11se n. sp. (Page 17). I a, 
la teral view; I b, cross-section. GSC No. 17665. Ca l Jovian . Babbage 
Ri ve r. GSC Joe . 44 102 . See venter on Pl. XlTT, fi g. 2. 



P LATE XV 

(F igure somewhat small er tha n o riginal [actu al diameter= 187 mm]) 

T ype in co ll ec tions of th e Geo log ica l Su rvey of Ca nada 

Cadoceras l'Oro 11 etsae n. sp. ( Page 9). L ateral view. H o lo type. GSC 
o. J 7669. Ca ll ovian . W est o f Porcupine Ri ver and east o f W aters 

Ri ver . GSC loc. 42646. See cross-secti on on Pl. XVI. fig. I . 



l 





Figu re I . 

P LATE XVI 

(Figure in abo ut natu ra l size) 

Type in co ll ect io ns of the Geologica l Survey of Ca nada 

Cadoceras rnro11etsae n. sp. (P age 9). C ross-sec tio n. Ho lo type, GSC 
No . 17669. Ca llovian . West of Po rcupine Ri ver a nd eas t of Waters 
Ri ve r. GSC Joe. 42646. See la tera l view o n Pl. XV , fi g. I . 



F igures J a , b, c. 

Figure 2. 

P LATE XVII 

(A ll figures natura l size) 

Types in co ll ect ions of the Geologica l Survey of Canada 

Cadoceras bodylevskyi n. sp. (Page I 0 ) . I a , lateral view; I b, venter; 
Jc, cross-section . Holotype, GSC o . J 7666. Sav ik Formation , lower 
Cadoceras bed. Ca ll ovian . Axe l H eiberg Island , Strand F iord . GSC 
Joe. 51629. 

Cadoceras arc1ic11111 n. sp. (P age 12). Venter . Paratype. GSC No. 
1765 0. Ca l Jov ian. Babbage Ri ve r. GSC Joe. 44 102. 







Figures J a, b, c. 

PLATE X VJ[[ 

(Al l figures natura l size) 

Type in co ll ect ions of the Geolog ical Survey of Ca nada 

Cadoceras cf. C. fa/s 11111 Yoronets (Page 11 ). 1 a, lateral view; 1 b, 
late ra l view a fter remova l of pa rts of last a nd penu ltim ate w hor ls; 
1 c. venter. GSC No. 1766 1. Savik Format io n, lowe r Cadoceras beds. 
Ca ll ovia n. Axel Heiberg Isla nd , Stra nd Fiord. GSC Joe. 5 J 629. 



Figure I . 

Figure 2. 

PL ATE XIX 

( All fi gures natura l size) 

Types in co ll ec tions of th e Geologica l Survey of Canada 

Cadoceras bodyle1•skyi n. sp. ( Page I 0). Latera l view. Para type. 
GSC No. 17668. Sav ik Form ation. lower Cadoceras bed. Callovian. 
Axel Heiberg Isla nd , Stra nd F iord. GSC loc. 51629. 

Cadoceras bodyle1·skvi n. sp. ( Page I 0). La te ra l view. showing inne r 
whorls. P a ratype. GSC o. 17667. Same loca lit y as fig. J. 







F igure l. 

Figu re 2. 

PLATE XX 

(All figures natural size) 

Types in co ll ec tions of th e Geologica l Survey of Canada 

Pli ylloceras bakeri Imlay (P age 18). Latera l view. GSC No. 17660. 
Ca ll ovia n. Babbage R iver. GSC Joe . 44 102. 

Cadoceras arcticum n. sp. (Page 12). Vent er and cross-sect ion. 
Pa ratype, GSC No . 17648. Ca ll ovia n. Babbage River. GSC Joe. 
44 102. See lateral view o n Pl. X 111. fig. I . 
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