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before leaving the valley and striking due east (Map 3). After the 

departure of the geologist, Le Roux himself determined to collect pebbles 

and fossils from the rivers, but he mentions only one locality, the bed 

ot the Iwaboe, hich was said to be very rich in ammonitea. This river 

is a tributary of the Kemaboe, entering the left side ot the main valley 

about four kilometres below Zanepa and just outside the area mapped by . 

the N.N.G.P.M. Whether this is the only locality trom which he col­

lected is not known. 

Altogether the collection comprises more than two hundred 

ammonites, many of which are fragmentary, all preserved in exactly the 

same way, that is, in black, calcareous mudstone, containing variable 

amounts of free calcite and disseminated pyrite, together with some 

silica. The ammonites occur within concretions ot the same material. 

This mode of preservation was noted by Boehm (1913) in ammonites from 

Windesi , northern Lenggeroe area, but with the difference that there 

silica played a much larger part in the constitution of the concretions. 

Boehm' s r emarks on the ditficulty of preparing such material could, how­

ever, be repeated here. 

The state of preservation of the material in the present collec­

tion is good, al though in some cases the inner whorls have been laterally 

compr SQd (but usually with the ornament on one side preserved in :full 

relief), or more rarely, completely destroyed, either before or during 

lithif'ication. Local crushing occurs on the outer whorls of some speci­

mens , bile a small number have been compressed doreo-ventrally. Insofar 

as the determination or the collection is concerned, these diagenetic 

effects are less critical than the erosion suffered by the specimens, 
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which is evident in almost every case and often considerable. Since this 

phenomenon is so prevalent and since the N.N.G.P.M. found only one 

ammonitiferous concretion !,!! ~ (but reported that many similar forms 

occurred in the river bed), it would seem probable that most of, if not 

all, the material was collected by Le Roux _!.! ~· All other collec­

tions from West New Guinea have been made entirely from the concentra­

tions of concretions found as river pebbles. 

The specimens described in this thesis are all deposited in the 

Rijkamuseum van Geologie en Mineralogie of Leiden and have been pro­

visionally numbered. These numbers are prefixed by "L" in the follow­

ing descriptions. 



II. STRATIGRAPHY OF THE K™ABOE VALLEY, A REVIEW 

Although forming one of the major east-west valleys in central 

New Guinea, the Kemaboe has remained poorly known, largely because of 

the surrounding rugged terrain_and dense forests. It is not shown on the 

geological map of Indonesia prepared by the Direktorat Geologi Indonesia 

and published by the United States Geological Survey (1965), but it is 

shown on the maps published by the N.N.G.P.M. (Visser &Hermes, 1962). 

The Kemaboe rises on the northern flanks or the Nassau Range of 

the Schneegebirge in the Central Ranges, about twenty kilometres east 

of Carstenztops (5030 M.), the highest peak in New Guinea, and flows 

slightly north of west for some one. hundred and fifty kilometres, betore 

turning to the north-west and then to the north, where it passes through 

the Minimitara Mountains. Beyond this point its course is not known, 

but it is presumed to enter one of the tributaries of the Wai Poga, 

which empties into the eastern side of Geelvink Bay (Map 2). 

The rocks exposed in the upper part of the valley visited by 

Le Roux range in age from the Jurassic to the Tertiary and comprise a 

variety of lithologies. The following account is based largely on the 

reports of the N.N.G.P.M. published by Visser & Hermes (1962), and the 

maps of the ·region are from the same source. 
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1) J urassic-Cretaceous 

During this interval were deposited the coarse and f'ine elastics 

th minor carbonates, which make up the Kembelangan formation. This 

formation, so far as is known, is most fully developed in the region 

bet en the Bintoeni, Argoeni, Etna and Geelvink Bays (the Lenggeroe 

area (Map 4)). Here it comprises tour members·, designated 'A', 'B', •c• 
and 'D', by the N.N.G.P.M. of which 'B', •c• and 'D' form. a sequence 

in up~ard succ ssion with which 'A' is, at least partly, the lateral 

equivalent. Both the 'A' and •c• are predominantly argillaceous, where­

as the 'B' and 'D' members are predominantly arenaceous. 

The type locality of the 'A' member is in the Nanggoebi Valley 

in the andaman Ranges, where it consists of about 1200 m._ of shales 

and mudstones, with intercalated limestone bands and with massive lime­

stones at the base. To ards the east thes· beds become progressively 

metamorphosed and pass into schists and phyllites. Fossils are not 

common at the type locality, oill.y indeterminate belemnites having been 

found, but along the strike, both to the north and south, concretions 

derived from this member have yielded numerous ammonites indicating 

Bajocian, Bathonian, Callovian and Tithonian (Boehm, 1913; Visser 8c 

Hermes, 1962). 

The 'B', 'C' and 'D' members have their type locality in Well 

Kembelangan #1, on the north shore ot Etna Bay, where the lowest part 

of the succession is a sandstone resting conformably on the non-marine 

Tipoema formation below, into which it grades, and becoming more shale1 

to ards the top. From the lower part of this sandstone was obtained 

Grammatodon (Indosrammatodon) virsatus (Sowerby), indicative of Upper 
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Bajocian to Lower Oxfordian. This part <£ the sequence is, t her efore, 

contemporaneous with at least the Nanggoebi River sequence and has been 

al.located to the 'A' member of the N.N.G.P.M., although it is of arena­

ceous , ' B' member, f acies . The upper part of .this same sandst one contfrl:ns 

Lower Cretaceous foraminifera and constitutes the 'B' member pr oper of 

the N. N.G.P.M. The hole of this sandstone unit is c.60o m. thick. 

Overlying t he 'B' member are c.700 m. of grey shales and silty 

shales, ith thin sandstones, which make up the 'C' member. In t he lower 

part , the foraminifera characteristic of the 'B' member persist, but give 

ay in the upper part to Upper Cretaceous forms, which continue into the 

' D' member, another sandstone unit c.150 m. thick, which is conformabl y 

overlain by l imestones of Tertiary age. Locally the 'D' member includes 

folraminifer a of early Tertiary age, so that, although thinner here than 

in the Nanngoebi River, the formation spans a greater interval o! time 

(Fig . 2,3). 

Since the 1A' member is found only in the -.eastern part of the 

Lenggeroe area, while the. 'B', •c• and 'D' members occur only in the 

west , t he Jakarti Fault Zone lying approximately along the boundary, 

and s i nce the lower part of the sandstone sequence of the region about 

Etna Bay i s equivalent to some part of the shale sequence ot the Nanngo­

ebi River, Visser &Hermes ( 1 9 6 2) concluded .that the 'A' member is 

the lateral equivalent of the other members. However, the latest horizon 

r ecognised within the 'A' member in this region is Tithonian, whereas 

the o.t hers all largely Cretaceous. In addition, in the Imskim Ranges, 

north of Lenggeroe, the 'A' member is overlain, apparently disconformably, 

by the pelagic limestones of the Upper Cretaceous I118kim formation. This 
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apparent disconformity as interpreted by Visser & Hermes as being due 

to differences in competence between the Imakim formation and t he 

Ke belangan formation when folded, leading to the formation of local 

thrust pl anes , hich have cut out the Lower Cretaceous. The discovery 

of Lower Cretaceous a mmonites in the 'A' member in the Central Ranges 

(Gerth, 1965} s upports this hypothesis. The diagram figured by Visser 

&: Hermes ( l 9 6 2 , fig. II-2) to illustrate the relationship between the 

members of the Kembelangan formation on the west side o! Geelvink Bay is 

reproduced her e (Fi g. 4). 

Outside the Lenggeroe area the fourfold subdivision ot the 

Kembelangan f ormation is no longer possible, but a distinction between a 

largely argillaceous f'acies and a largely arenaceous facies can be made. 

The former was assigned to the 'A' member by the N.N.G.P.M., while the 

latter, which may, however, include up to 50% argillaceous beds, was 

assigned to the "undifferentiated 'BCD' members". In all cases the 

arenaceous beds are situated to the south of the argillaceous, suggesting 

that the source o! the elastics lay in this direction. The lateral equi­

valence of t he two f'acies is shown by the discovery of Jurassic fossils 

in the more shaley parts of the arenaceous beds and of Jurassic ammonites 

in the argillaceous beds. 

Both f acies of the Kembelangan formation are devloped in the 

Kemaboe Valley and its vicinity. Here the 'A' member consists of a thick 

(mor e than 1,000 m.) of intensely folded soft black slates and phyllitic 

slat es , vith intercalation.a of black marly limestones, silty sands.tones 

and orthoquartz.ites. The base has not been observed. The beds show a 

progr essive increase in metamorphism to the north and north-west, while 
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to the south they are partly faulted against and partly overlain, 

apparently disconcordantly, by the sandstones and sandy shales of the 

"undifferentiated 'BCD' members". South-west of the Kemaboe Valley, 

ne r the Wissel Lakes, these sandy beds contain Upper Cretaceous fora­

minifera and this is the only evidence of their age in this region. As 

in the Imakim Ranges, the apparent disconcordance between the 'A' member 

and the overlying beds may be a result of differences in competence. 

Another parallel with the Lenggeroe area is that a fault zone {the 

North Paniai Fault Zone) lies more or less along the boundary between 

the t o facies and that the more argillaceoue beds to the north and east 

are thicker than the sandier beds to the south and west (Fig. 3). There 

would seem to be a possibility that the depositional environment of the 

Kembelangan formation was tectonically controlled during Jurassic and 

Cretaceous times. 

2) Undifferentiated Mesozoic 

Below the crest of the Schneegebirge lies a series of' beds, 

which the N.N.G.P.M. referred to the Mesozoic, without further distinc­

t~on. Where they have been investigated in greater detail, near Idenberg­

top, they have been divided between the Tipoema formation and the 'undif­

ferentiated 'BCD' members" of the Kembelangan formation. In the vicinity 

of Caratenztops it would appear from the risings of the rivers that these 

beds are south of the main watershed, but farther west, near Tafelberg, 

they seem to occur partly. within the drainage basin of the Wissel Lakes 

&nd partly within that of the Kemaboe and its tributaries (Visser & 

Hermes, 1962). 
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3) Tertiarx 

An unmapped interval of about forty kilometres separates the 

arenaceous beds of the "undifferentiated 'BCD' members" from the over­

lying New Guinea Limestone Group. This group consists of massive lime­

stones of Paleocene to Miocene age, which outcrop throughout the upper 

r aches of the Kemaboe Valley and form the northern flanks and the crest 

of the Schneegebirge and the other prominent peaks of the Central Ranges • 

. They have been folded into a series of north-west trending anticlines 

and synclines and, within the Kemaboe Valley, have been pierced by several 

small intrusions near Carstenztops and the village of Wandai (Visser 

&Hermes, 1962). 

4) Pleistocene 

Near its headwaters the Kemaboe crosses quite extensive deposits 

of glacial debris , both ground moraine and terminal moraine, which indi­

cate the former extent of the glaciers still persisting in these mountains. 

Similar morainic material also occurs near Carstenztops (Visse_r & Hermes, 

1962). 



III. PALAEONTOIOOY 

l) Previous literature on ammonites from New Guinea 

Jurassic ammoni tea have been !igured from a number of localities 

i n the western and central part of New Guinea (Map 5) and the litera­

ture up to 1954 has been reviewed by Arkell (1956), ho included, be­

sides his own comments, taxonomic revisions made by Spath (1928) in the 

course of his work on the ammonites of Kutchh. Since 1954, the Australa­

sian Petroleum Company Proprietry (1961) has mentioned, but not described, 

further discoveries of ammonites in Papua,and Visser & Hermes (1962), 

in addition to reviewing the earlier literature on ammonites from the 

former Netherlands New Guinea, figured previously unpublished material 

identified for the N.N.G.P.M. By Arkell and Donovan. 

'i) The first ammonites to be described from New Guinea were 

figured by Etheridge (1890) and were collected as pebbles from Observa­

tory Bend on the Strickland River (Map 5, loc. 10). Etheridge compared 

them with Bajocian and Callovian forms and later revisions have confirmed 

this diagnosis, although Arkell (1956) suspected that the Kimeridgian 

~as also represented. As subsequently revised, the collection comprises: 

?Kossmatia (Arkell, 1956; p. 447; for Etheridge pl. 29, fig. 4). 

Macrocephalites (Kamptokephalites) etheridgei Spath (1928, pl. 32, fig. 3; 

for Etheridge, pl. 29, fig. 1). 

10 
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Boehm's varieties. The following forms seem to have been represented 

in the material from New Guinea: 

Macrocephalites (Dolikephalites) keeuwensis Boehm (for H• keeuwensis ~ 

Boehm 1913, p. 14). 

(?)Macrocephalites s.a. (for ~· keeuwensis ~ Boehm 1913, P• 16, hich as 

compared with Boehm 1912, pl. 43, fig. 3). 

Eucycloceras intermedium Spath 1928 (for!:!• keeuwensis ~Boehm 1913, 

p. 14, which as compared with Boehm 1912, pl. 38, fig. 

3, which as designated lectotype by Spath). 

Idiocycloceras bifur~atum (Boehm) (Spath 1928, for ~· keeu ensis ~ var. 

bifurcata Boehm 1913, p. 14, compared with Boehm 1912, 

pl. 39, fig. 1 and 2, of which fig. 1 was designated as 

lectotype by Spath)~ 

Subkossmatia 	~-samma . {Boehm) (Spath 1928, p. 212 for Boehm 1913, pl. 

5, fig. 2). 

The rest of the fauna comprised Phylloceras mamapiricum Boehm, 

which was associated with the macrocephalitids and: 

Tulites (?) (Rugiferites(?)) godohense (Boehm) (Boehm 1913, p. 10; 

Arkell 1952, p. 8?; Arkell 1956, P• 448). 

Chondroceras(?) ct. c. aubmicrostoma (Gotteche) (Boehm 1913, pl. 2, fig.-
3; Arkell 1956, p. 448). 

Chondroceras (Defonticeras(?)) boehmi Westermann (1956b, pl. 4, fig. l; 

for Boehm 1913, pl. 2, fig. 4). 

Cadomitea daubenyi CGem,ll~o) (Boehm 1913, pl. 3, fig. 1). 
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Stephanoceras aff. 2· crassicosta (Quenstedt) (Boehm 1913, pl. 3, fig. 2, 

hich Arkell (1956, p. 448) compared with §. caamoni Mc­

Learn 1930, pl. 2, fig. 2 and §. (Stemmatoceras ) palliseri 

Warren 1947, pl. 3 from the Humphriesianum Zone of Western 

Canada). 

The holotype of "Sphaeroceras•t godohense Boehm (1912, pl. 35, 

ig. 2) does not have the aperturel region preserved, so that its generic 

position is doubtful. Arkell (1952, p. 87) considered it to be a Tulites 

(augiferites), but Kruizinga (1926, p. 52; pl. 14, fig. 2,3) had figured 

under this name an entire and typical Chondroceras. Westermann (1956a, 

p. 257; 1956b, p. 109, pl. 13) considered the species figured by Boehm 

and Kruizinga to be distinct and made the latter the holotype of Chondro­

ceras (?) (Praetulites) kruizingai Westermann. 

Chondroceras and Stephanoceras indicate Middle Bajocian, while 

Cadomites may be Upper Bajocian, although this genus extends into the 

Bathonian and probably into the Lower Callovian. If the "Sphaeroceras0 

godohense is a tulitid, the Bathonian is also represented. 

v) Gerth (1927) described a collection, which was said to have 

been made from the Wairori and Weriangi Rivera in the Onin Peninsula, but 

rivers with these names are not known in that area and the oldest rocks 

exposed there are Paleocene, so that this location must be an error. It 

is more probable that the material was found in the north-west part of the 

Vogelkopf Peninsula (Map 5, loc. 1), where there is a Weriangi River 

and where Jurassic slates and shales are known (Visser 8c Hermes, 1962, 

p. 54). The collection determined by Gerth comprised: 
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(?)Peltoceratoides sp. (Gerth 1927, p. 227; compared with specimens figured 

by Boehm (1907) from the Sula Islands. 

"Macrocephalites keeuwensis" Boehm {Gerth 1927, p. 225; referred to Boehm's 

varieties ithout .giving specific references or figuring 

the material, so that the species present cannot be 

determined). 

Bullatimorphites cf. bullatus (d'Orbigny) (Gerth 1927, p. 226; Arkell 1956, 

p. 448). 

Stephanoceras (Stemmatoceras ) etheridgei Gerth (1927, p. 226; pl. 36, fig. l. 

Holotype, placed in the subgenus Stemmatoceras by Wester­

mann, 1964, pers. comm. to the Rijksmuseum, Leiden; and 

referred to as "Normannites etheridgei (Gerth)" by Arkell 

1956, p. 448). 

Normannites (Itinsaites) sp. (Gerth 1927, p. 227; pl. 36, fig. 2; Wester­

mann 1964, pers. comm. to the Rijksmuseum, Leiden. Com­

pared by Gerth with Boehm 1908, pl. 12, fig. 3, which 

Arkell 1956, p. 44o, considered to be a Normannites close 

to!!• orbignrt). 

In this collection, as in the previous ones, the Bajocian, 

Callovian and, possibly, the Bathonian are represented, and in addition 

there is an indication of the Oxfordian. 

vi) Oxfordian is also represented in material from the Sepik 

River (Map 5, loc. ?) described by ScblUter (1929), together with Tithonian, 

Kimeridgian and Callovian. 



15 

. plophylloceras atr igile (Blanford) SchlUter 1929, p. 58). 


Blanfordiceras wall i chi (Gray) (SchlUter 1929, p. 59; pl. 11, fig. 4). 


Kossmatia desmidoptycha Uhlig (SchlUter 1929, p. 57; pl. 10, !ig. 3). 


Idoceras cf• .!• mihanwn Boehm (SchlUter 1929, P• 57). 


"Per isphinctes {Kranaosphinctes) burui" Boehm (SchlUter 1929, p. 56; 


pl. 10, fig. 2). 

~· (Kranaosphinctes(?)) cf. moluccanum Boehm (Scblllter 1929, p. 56). 

"Ma.crocephalites keeuwensis !" Boehm (Scbltlter 1929, p. 56; pl. 10, fig. 

1). 

npel t oceras" sp. (SchlUter 1929, p. 55). 

"Oppelia" sp. ( Schl\lter 1929, P• 55). 

Although SchlUter followed Hummel (1923) in uniting Perisphinctes 

burui Boehm 1908,_~· taliabuticus Boehm 1907 and ~· galoi Boehm 1907 under 

the (invalid) name of. ~. burui (see. Arkell 1934-194?, p. lx), it is 

apparent that the Oxfordian is present here. 

The Tithonian is indicated by Hanlonhylloceras and Bla.~rordiceras 

and the Kimeridgian by Kossmatia and Idoceras, while the Macrocephalites 

i s lo er Callovian. SchlUter, in placing his specimen in !:!• keeuwensis Y, 

r ealised that Boehm's varieties were probably separate species. The 

"Peltocer as" and "Oppelia" were :not figured or described and their pre­

cise affinities are uncertain. 
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vii) Kimeridgian and Tithonian genera ere recorded by Glaessner 

(1947, 1957) from a series of black shales in the Kereru Range of Papua 

( p 59 loc. 11), known as the Tubu Shales. They included Streblitea sp. 

and Haplophylloceras strigile (Blanford), associated with berriasellids 

and n ocontl.tids, of Lower Cretaceous age. 

viii ) No further Jurassic material was published until the 

Australasian Petroleum Company released the details of the exploration 

for oil in eastern Ne Guinea (Australasian Petroleum Company Prorpietry 

(A.P.C.P.) 1961). 

In the Strickland Gorge (Map 5, loc. 9) black shales, resting 

con!ormably on granite, yielded Cun-named) harpoceratid ammonites, 

which were said to be characteristic of the t . o pmost Lower Jurassic or 

basal Middle Jurassic, while similar black shales at Telefomin in the 

'I' rritory of Ne Guinea (Map 5, loc. 8) yielded "Macrocenhalites keeuwenais" 

Boehm and Paraboliceras cf. !!• haugi Uhlig, indicating Callovian and 

Titbonian. Almost nothing is known about this important section, which 

seems to extend over the whole Upper Jurassic, partly because of the 

difficult terrain and poor access and partly because of tribal unrest in 

the area. It is possible that the material described by Sc:hlUter was 

derived from these beds. 

From these scattered observations it would appear that the Meso­

zoic rocks of the region of the Sepik and Strickland headwaters (Map 6) 

include ammonite bearing rocks of a facies similar to that of the 'A' 

member of the Kembelangan formation as well as the pelecypod bearing 

sandstones and shales described by Osborne (1945) and Rinkwood (1955). 
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ix) Upon relinquishing their concessions in the former Nether­

l ands N w Guinea, the N. N.G.P.M. published a detailed account of t heir 

findings (Visser & Hermes , 1962) with descriptions of Jurassic ammonites 

by Arkell and -Donovan. The material identified by Arkell came from the 

i sland of Ro berpon (Map 5, loc. 2) and consisted of: 

Macrocephalites 	(Dolikephalites) keeuwensis Boehm (Visser & Hermes, encl. 

17, fig. 33,34). Lo er Callovian. 

Pseudotoites (Latotoites) cf. E· antipodus (Arkell) 1954 (Visser & Hermes, 

encl . 17, fig. 17; ? =_!:. (~) wood a.rdi (Crick) 1894; 

Westermann, 1964b,p. 54). Middle Bajocian. 

Paeudotoites (Pseudotoites ?) cf. ~· spitiformis Arkell 1954 (Visser & 

Hermes, encl. 17, fig. 18; ? =E• (E?) semiornatua (Crick) 

1894; Westermann, 1964b,p_. 53). · Middle Bajocian. 

~. keeuwensis· is the common Lower Callovian species in Indonesia, 

but the other two are of rather more interest, since Paeudotoites is 

known only from the Pacific region: West Australia, Argentina, South 

Alaska and also the Sula Island (Kruizinga 1926, pl. 6, fig. l;· pl. 12, 

fig. 3). The forms from British Columbia identified as Pseudotoites 

are placed in Zemistephanus (Westermann, 1964b,p. 62). 

The coll ction identified by Donovan occurred as claystone con­

ceretions in rivers between Geelvink Bay and Etna Bay (Map 5, loc. 4) 

and comprised, according to Donovan: 
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Haplophylloceras strigile (Blanford) (Visser & Hermes, 1962, encl. l?, 

fig. 32). Tithonian. 

Idiocycloceras af'f. !• bifurcatum (Boehm) loc. cit. fig. 30). Lo· er 

Callovian. 

Macrocephalites (Dolikephalites) keeuwensis Boehm (loc. cit. fig. 28). 

Lower Callovian. 

~· (~.) aff. !1• subcompressus (Waagen) (loc. cit. fig. 2?). Lower Callo-

Vian. 

~· (Kamptokephalites ) terebratus (Phillips) Cloe. cit., fig. 26). Lower 

Callovian. 

!1• (~.) ~-gamma Boehm (op. cit. p. 55) Lower Callovian. 

~· (!.) sp. (op. cit. p.55). 

!:!• (Pleurocephal.ites ?) sp. juv. (op. cit., encl. l?, fig. 3l). Lo er 

Callovian. 

Garantiana sp. (loc. cit. fig. 23). Upper Bajocian. 

Normannites (?) moermanni (Kruizinga) Cloe. cit., fig. 24). 

("Coeloceras" moermanni Kruizinga, 1926, pl. 13, f'ig. 2; 

"Coeloderoceras" moermanni Arkell (1956, p. 441) (see 

belo , P• 83). ?Middle Bajocian. 

x) More recently Gerth (1965) described a fauna from the northern 

flanks of the Central Ranges near Van Arkel Top (Map 5, loc. 6), in an 

ar a mapped by the Bureau of Mines of Netherlands Ne Guinea (van der 

W~gen, 1966). The material was found in pyritic concretions derived 

from black shales of the 'A' member of the Kembelangan formation and 

consisted of: over page 
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Spiticeras (Kilianiceras) sp. (Gerth 1965, p. 216). 


Berriasella sp. (Gerth 1965, p. 212). 


Blanfordiceras novaguinense Gerth 1965 (pl. 18, fig. 2. Holotype). 


P.seudoparaboli ceras aramaraii Gerth 1965 (Holotype and type species, 


pl. 18, fig. 1). 

Mayaites cf. ~· maya {Sowerby) (Gerth 1965, pl. 18, fig. 4). 

Peri s phinctea (Kranaosphinctes (?)) novaguinensis Gerth 1965 (Holotype 

pl. 18, fig. 3). 

0 Macrocepha.1.i tes keeuwensis" Boehm (Gerth 1965, p. 209). 

Concerning the age of this fauna, Gerth considered that Spit iceras 

indicated Valanginian, while the Berriasella and Blanfordiceras indicated 

Berriasian. According to the "Treatise", however, S-o±ticeras ranges 

from Upp r Tithonian to Berriasian, Berriasella is Tithonian to Berria­

sian and Blanfordiceras is Upper Tithonian to Berriasian. It would ap­

pear that the age of this fauna is slightly older than that envisaged by 

Gerth, but still, possibly, Lower Cretaceous. 

Pseudoparabolicer as is similar to such Himalayan forms as E!!:!­

bo_ic eras j ubar (Uhlig 1904-1910), except that the parabolae are lost, 

and may be Tithonian, although Paraboliceras and its allies belong to the 

typically Kimeridgian family Ataxioceratidae ("Treatise0 ). 

Probable Kranaosphinctes as recorded by Gerth under the name .of 

Pachyplanulites , which is referred to as a synonym of Kranaosphinctes 

in the "Treatise". Gerth himself remarked that this specimen resembled 

the forms figured by Boehm (1912) from the Sula Islands, which Arkell 
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(1934-194?, p. lx) thou ht ~ere Kranaosphinct es . If this is so, this 

sp c n indicates Oxfordian and not Tithonian, as Gerth thou ht. 

P ch:rpl anulitea as based by Spath (1930) on Oxfordian perisphinctids 

f'rom Kutc • 

The main interest of this collection, besides showing a clos 

relation p ith that of the Spiti Shales, is that it indicates pos­

sibly higher horizons in the 'A' member of the Kembelangan formation 

t n ~ere recorded earlier. 

Conclusions 

The 'A' member of the Kembelangan formation extends from the 

Middle Bajocian to the Tithonian or Berriasian, although there are 

apparently some lacunae. These are probably due to collection failure, 

however, rather than to incompleteness of the fossil record, since the 

island has been poorly explored and the geological investigations have 

been mostly reconnai sance surveys. In addition,fossils retrieved 

from river detritus may not be a fully representative sample of the 

material occurring within the drainage basin. 

2) Comparisons of the faunas of West Ne Guinea with those of the Sula 

Islands 

The Sula Islands lie between Ne Guinea and Celebes (Map 7) 

and form the westward continuation of the belt of black shales with 

concretions, which make up the 'A' member of the Kembalangan formation 

in We t New Guinea and the similar beds in Papua and the Territory of 

Ne Guinea. Together with the island of Obi, the Sula Islands and New 

Guinea form a single unit, distinct from the rest of Indonesia, both in 
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facies and fauna, characterised by abundant Middle and Upper Jurassic 

ammonite • For this reason, the faunas of the Sula Islands may most 

conveniently be discussed ith those of Ne Guinea. 

The oldest material from the Sula Islands occurs in sandstones 

r esting on a ba ement of igneous and metamorphic rocks and overlain by 

t he main shale succ s s ion. These sandstones have yielded Coelocer as , 

Fuciniceras and Hammatocer as from the Toarcian, which are older than 

anything recorded from Ne Guinea. In addition, Hammatoc er as moluk.kanum 

Cl oos occurs in the overlying shales, in which the rest of the fauna is 

fo und. All genera kno n from New Guinea are represented here, together 

'Wi th "Oppelia fallax (Gue"ranger)" (• 2· aspidoidea (Oppel)) (Bathonian), 

Hecticocera.s (Putealicer as ) and ~· (Subl unuloceras) (Middle ~ - Upper 

Callovian), Bochianites and Himalayites (Upper Tithonian) and numerous 

yaitids (Oxfordi ) (see Arkell, 1956, P• 440). 

These faunas are clearly related to those of India (Kutchh and 

Spiti), and Madagascar, as well as to those of the Pacific region. 

This question of faunal relations will be dealt with later (Chapter 

IV). 
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3) Taxonomic Description of the Present Fauna 

Introduetion 

The absence of any information concerning the stratigraphic pos­

ition of the specimens or of their mutual stratigraphic relations does 

not allow the detection of any local anomalies in the faunal succession, 

nor differences in the ranges of the constituent genera, nor does it 

take into account the possible occurrence of "heterochronous homoemorphs" 

(B ckman, 1895). Moreover, since the determination of the collection is 

based on the identification of morphotypes, it involves an essentially 

"vertical classification". Partly for this reason and partly because the 

materia l at hand is, in general, either insufficient in numbers or not 

well enough preserved, the designation of new species has been avoided 

as far as possible and the specimens have been identified by comparison 

with published species with the minimum of revision. For example, the 

Fontannesia have been compared with several of Buckma.n's species, although 

there is a possibility that all -these, the holotypes of which came from 

a single bed, are members of one "chronodeme", as Westermann (1966) showed · 

to be the case with Buckman's Sonninia from the same bed. 

The basis of the classification used here is the ''Treatise on 

I nvertebrate Palaeontology (L.) Mollusca 4, Cephalopoda, Ammonoidea" 

Arkell, Kummel & Wright, 1957, referred to hereinafter as the ~Treatise". 

Together with Arkell (1956), it is the source of most of the stratigraphic 



23 

information also, although some emendations in the light of more recent 

work have been effected. 

The parameters measured on the specimens are illustrated in Text­

ig. 1. "D" is the diameter at which the parameters were measured. "H" 

is the whorl height at this point, "W" the whorl width and "U" the umbili­

cal width. Only these four were used, as they are those most commonly 

employed. For each specimen measured the values of each value are given 

(all measurements are in millimetres) and (in parentheses) the fraction 

of the diameter. 

In the lists of synonymy, the use of 11?n follows that given by 

Schenk and McMasters· (Procedures in Taxonomy, 19.56, p . 18), that is: 

"?" after the genus, or between the genus and species indicates that the 

genus is doubtful. 

"?" after the species indicates that the species is doubtful. 

"'?" before the whole citation indicates that the whole citation is doubtful. 

-~~ystematic !)ascriptions 

Superfamily PERISPHINCTACEAE Steinmann, 1890. 

Family OLCOSTEPHANIDAE Haug, 1910. 

Genus Olcostephanus Neumayr, 1875. 

(Type species: Am. asterianus d'Orbigny, 1840). 

Subgenus 2· (Rogersites) Spath, 1924. 

(Type species: Holcostephanus modderensis Kitchin, 1908). 

Olcostephanus CRogeraites) sp. indet. 

Plate 1, fig. la, b . 
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Material : One specimen (181) with the inner whorls poorly preserved, due 


to recrystallised calcite. 


Description: 


The specimen is involute with a deep umbilicus, bordered by 

steep walls . On the innermost whorls the ornament is not preserved, but 

on the ante-pe ultimate whorl it consists of blunt, rectiradiate primaries, 

which arise a little distance from the umbilical seam and divide at a 

prominent bulla on the umbilical edge into three or four secondaries. 

Thsse secondaries swing forwards on the flanks and, on the outer whorl, 

are seen to curve slightly backwards before passing straight over the 

rounded venter without interruption. This ornament persists up to the e~d 

of the phragma.cone and for nearly half of the body-chamber, which occupies 

almost one whorl, with oblique constrictions at intervals. After the last 

constriction, the umbilical seam unwinds and the body-chamber contracts 

. laterally, so that the whorl section changes from depressed to sub­

circular. At the same time the ribs become much coarser and the projection 

of the secondaries more pronounced. 

Remarks: 

Olcostephanus is characterised by moderately involute whorls, 

with a rounded venter, which arise on the umbilical wall and give rise to 

bundled secondaries at bullae near the umbilical edge and with oblique 

constructions persisting on to the outer whorls. This last feature 

distinguishes it from members of the Polyptychitinae, in which the con­

structions are confined to the inner whorls. 

Of the two subgenera, Q. (Olcostephanus) has sharp, dense ribs 
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and a rounded umbilical edge, hile Q. (Rogersites ) has coarser, less 

dense ribs and a more angular umbilical edge . The inner whorls resemble 

some species of Subastieria. 

The affinities of the present specimen would appear to be closer 

to the (Rogersites ) than to Olcostephanus S.S. because the ribs are 

neither as sharp, nor as dense as in the type species of the latter and 

the umbilical edge is not rounded. The coarsening of the ribs, however, 

occurs abruptly on the last part of the outer whorl, accompanied by loss 

of the prominent umbilical edge. Up to the point where this modification 

takes place the specimen resembles the type species of Q. schenki (Oppel) 

refigured by Uhlig (1904-1910;pl.18,fig.2), except that Oppel's species 

is more evolute. Uhlig (op. cit) considered Q. schenki to be closely 

related to o. atherstoni Sharpe from South Africa, which species Ro an 

(1938) included in .2• (Rogersites). The specimen differs from£. (Roger­

sites) schenki figured by S~th (1939; pl.17,fig.9,10) in being more 

finely ribbed on the phragmacone. On the other hand, none of the more 

finely ribbed species figured by Spath have such an abrupt umbilical 

edge and do not show a coarsening of the ribs on the body-chamber. 

Age : 

The forms described by Spath (1939) were from the Belemnite Beds 

of the Salt Ranges, cited variously as Valanginian or Neoeomian. According 

to the "Treatise", Olcostephanus s .s. and .2• (Rogersites ) are Upper Valan­

ginian. 

Dimensions : · 
D w u H/W 

End phragm. (36) -· l.9(.53) 25(.69) 6.5(.18) (.76) 

Near end 

body-ch. 55 21.5(.39) 28.5(.52) ·15( .27) (.75) 



26 

Family 

Subfamily 

Genus 

(Type species: 

BERRIASELLIDAE Spath , 1922. 

BERRIASELLINAE Spath, 1922. 

Blanfordiceraa Cossman , 1907. 

~· wallichi Gray, 1830-32). 

"Blanfordiceras wallichi(Gray)l830-32;?val?';) "b" Uhlig 1905" 

Plate I, fig.2a-c. 

830-32 !!!!• wallichi T.E.Gray, "Illustrations of Indian Zoology", 

vol.l, pl.100, fig.3. 

1865 . ~· wallichi H. F.Blanford &Salter, "Palaeontology of Niti", 

p.84; pl.15, fig.l. 

9o4 filg. wallichi Gray sp. G.C.Crick, "The Cephalopoda of the Strachey 

Collection from the Himalayas", p.13. 

1905 Hoplites (Blanfordia ) wallichi Gray ap. V. Uhlig,"The fauna of 

the Spiti Shales", p.186; pl.29,fig.l-3; 

pl.30,fig.l; pl.31,fig.l,2. 

1907 Blanfordiceras wallichi 	(Gray) M .M.Cossman[~ W.J.Arkell, 1957, 

"Treatise on Invertebrate Palaeontology, 

Part L" 

1925 Blanfordiceras wallichi (Gray).L.F.Spath, "Ammonites and Aptychi", 

vol.l, p. ~45. 

1965 Blanfordiceras novaguinense H.Gerth, "Ammoniten des mittleren 

und oberen Jura und der Hltesten Kreide 
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vo ordabhang des Schneegebirges in 

Neu Guinea", p.213; pl.18, fig.2. 

Materi al : 

O e almost complete adult specimen (the last sutures are approxi­

mated), one half-whorl preserved body-chamber, aperture missing. (L?3). 

Description : 

At the end of the phragmacone the whorl is sub-elliptical in 

cross-section, higher than wide, with the greatest width just below the 

centre of the flank. The umbilical wall is steep and the venter is 

t abulate with a median sulcus. The ornament at this stage consists of 

pr orsiradiate, slightly falcoid ribs, which rise on the outer part of the 

umbilical wall and increase in strength before being projected on to the 

flank. Just above the centre of the flank, the primaries divide into two 

equally strong secondaries, which swing forward on to the venter, where 

they are interrupted by the sulcus, their terminations becoming swollen 

into small tubercles. Altogether there are 35 primaries on the last whorl 

of the phragmacone. 

On the body-chamber the ribs become modi_fied. They are more dis­

tant and sinuous than on the phragmacone a.~d occasional secondaries are 

i ntercalated, together with rare single ribs. The ribs pass over the 

venter without interruption, the only indication of a sulcus being a 

slight weakening of the ribs in the mid-line. The small tubercles on the 

edge of the tabulate area persist. Since the venter has been broken away 

at the beginning of the body-chamber, it is not known whether the loss of 

the sulcus is gradual or abrupt. 
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The whorl-section of the body-chamber is also modified, becoming 

more inflated, but remaining rather higher than wide, with the greatest 

wi · th no at the umbilical edge (Fig. 5). The umbilical wall becomes 

almost vertical and the umbilicus relatively wider. 

Only the external part of the suture is visible (Fig. 6). E and 

L are of the same length, E being slender and with a narrow prong between 

the dian Saddle and the E/L saddle. This saddle is divided asymmetrically 

by & secondary lobe on the dorsal side and the Uz'L saddle shows a more 

symmetrical major indentation. Both these saddles, together with Uz'U3, 

are broad based. u is slightly oblique and u is weakly retracted and2 3 
oblique. 


Remarks: 


Blanfordiceras resembles Berriasella except for the ribbing, which 

is less dense and more sigmoidal, inconspicuous on the umbilical wall and 

becoming stronger on the flank. On the body-ch~mber the ribs become more 

widely spaced and intercalataries appear. In addition the whorls are 

stouter and the ventral sulcus more prominent, at least in the earlier 

stages. All species of Blanfordiceras pass through a stage where the orna­

ment closely resembles that of Berriasella callisto (d'Orbigny) and in 

most this persists into the adult, with th~ differences mentioned above, 

but in a few becomes strongly modified in the middle stages. Berriasella 

is smaller than Blanfordiceras and possesses lappets, suggesting that these 

two supposed genera are dimorphs, Blanfordiceras being the macroconch, of 

~ subgeneric difference only. 

Of the species figured by Uhlig (1904-1910) from the Spiti Shales, 
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the specimen at hand belongs to the group of 11· wallichi (including ~· rot­

undidoma Uhlig,~· applanata Uhlig and~·- subguadrata Uhlig), in wnich the 

ribbing is berriasellid throughout and the ventral sulcus persists as far 

as the neighbourhood of the body-chamber. The distinction between these 

species is based mainly on the whorl sectioni ~· applanata being compressed 

with flattened flanks, ~· subguadrata being, as the name suggests, sub­

quadrate and ~ · rotundidoma being more inflated with a rounder whorl section 

and also more evolute, the bifurcation of the primaries being visible on 

t e inner whorls . 

None of the material examined by Uhlig agreed exactly with the 

holotyp - of~· ~allichi {Gray) 9 which has a broadly elliptical whorl sec­

tion, with the greatest width just below.the centre of the flank, and 

~ore in lated body-cha.~ber. Uhlig recognised three varieties of ~· 1allichi 

from Spiti and th spec·men at hand would seem to be closest to the 'b'. 

variety (Uhligg op. cit.; pl. 299 Fig. 1,2; pl. 31, Fig. 2) (see Fig. 5). 

~· novaguinensis Gerth was said to differ from ~· wallichi in 

having flatter flanks and from 11• applanata in the form of the ribbing. 

It was, however, also said to be closer to the specimen figured by Boehm 

from the Sula Islands (19o4; pl. 5, Fig. 1) than to those figured by 

Uhlig from Spiti. Uhlig, however, considered Boehm's form to be closer 

to the holotype of ~· wallichi than any of the Spiti material, so that 

for this reason Gerth's species is here regarded as a synonym of ~. 

wallichi. The specimen at hand differs from that figured by Gerth not 

only in having rounder flanks, but also in being less densely ribbed. 

Age : 

Blanfordiceras is known from t he Hollandi Zone at the top of the 



Upper Tithonian in Madagascar, where i t is associat ed with Himalayites 

and abundant Aulacos phinctes spp. (Collignon , 1960). 

Outside Madagascar t he only other l ocality wher e the horizon of 

this genus has been deter mi ned is Neuquen in Argentina . Her e ~· ~-

rali s (Burckhardt ) (the genotype of Pseudoblanfordia Spat h, 1925) occurs 

together with Cuyaniceras , Spiticeras , Thurmanniceras and Neoc omites in 

the Zone of Spi ticeras damesi , which Leanza (1945, 1947) correlated with 

the Boisseri Zone (Berriasi an ) of Europe . 

Blanfordiceras, therefore, is of topmost Jurassic or lowermost 

Cr e t aceou.s age. 

Dimensions : 
D H w u H/Vl 

End phra g. 48 19( .40) 17( .35) 16.7(.35) (1.12) 

Near end body- ch. 72 25,.5( .35) 24( . 33) 27(.38) (l.06) 

Blanfordiceras sp. indet . 

Material : 

Three s mall fragments (Ll6 , Ll69, 1284) and one poorly preserved 

j uvenil e form (L271). 

Description : 

The largest fragment (Ll6) is wholly septate and is part of an 

individual of at least 95 mm. diameter. Its maximum height is 35 tnlll . and 

its maxi mum width 32 mm. It has been severely worn . Part of the penul­

timat e whorl is preserved and shows an elliptical cross-section. The 

orna ment consis ts of strong rectiradiate ribs, which fade out on the umbili­

ca l wall and are not seen t o bifurcate. On the outer whorl the ribs are 
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falcoid and bifurcate at about the centre of the flank. The secondaries 

are int rrupted on the venter by a median sulcus and develope small 

t bercles at the ends . 

A second fragment (Ll69) is also wholly septate and corresponds 

to a specimen about 50 mm. in diameter . It differs from the specim n of 

~· wallichi described above (L73) at a similar diameter in having rounder 

an wider whorls, with a less steep umbilical wall and finer ribs, which 

bifurcate lower down on the flank, but are of about the same density. 

The last fragment (L284) is part of a body-chamber, more than 34 

mm. high and 36 mm. wide, of which a length of only 4 cm. is preserved. 

The umbilical wall is not preserved and the specimen has been badly worn. 

The juvenile specimen is preserved in a very hard pyritic matrix, 

~hich could not be prepared. The exposed portion is badly worn, but the 

r ibs can be seen to be sigmoidal, and the secondaries interrupted on the 

venter by a median sulcus . The whorl is compressed with slightly flat­

tened flanks . 

Remarks : 

Tb.is material is too poor for specific identification, but shows 

an affinity with the ~· wallichi described above (L73). Ll6 seems to 

be closest to ~· wallichi judging from the whorl-section and ribbing, and 

Ll69 seems to belong to this group also . The third fragment and the 

juveni e are completely indeterminable. 

Age : 

See above under Blanfordiceras wallichi (Gray) 
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Subfamily HIMALAYITINAE Spath, 1925. 

Genus Himalayites Uhlig in Boehm, 1904. 

(Type species: Himalayites treubi Boehm, 1904). 

Himalayites sp. nov. aff. g. nederburghi Boehm, 19o4. 

Plate I, Fig. 3a-c. 

? 19o4 Himalayites nederburghi Boehm, "Grenzschichten zwischen Jura und 

Kreide", p.41; pl.?, fig.3; Text-fig. 15. 

Material : 

One specimen (L50) with about one-half whorl preserved body­

chamber. The exterriside and one flank near the end of the phragmacone 

ave been crushed, but otherwise the preservation is good. 

Description : 

The inner whorls are slightly compressed oval, with flat sides 

and a shallowly sloping umbilical wall. The ornament consists of fine, 

sharp, rather strongly falcoid ribs, which rise on the umbilical wall 

and are forwardly inclined on the flanks. On the penultimate whorl the 

ribs divide below the umbilical seam of the following whorl, no tubercles 

are present and the connection between the primaries and secondaries is 

weak. At the beginning of the outer whorl the cross-section is still 

compressed, but the whorl soon becomes wider and rounder, while the 

umoilical wall steepens and the inner part becomes smooth. The ribs 

r emain dense, but become more rectiradiate and, while continuing to 

divide at about the centre of the flank, intercalaries become frequent 
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and single ribs occur. The secondaries pass over the venter without 

interruption 9 but are slightly weakened in the mid-line and swell into 

weak b llae. Near the end of the body- chamber, as preserved, occasional 

primaries develope prominent bullae at the point of division and become 

flare • Trifurcating secondaries make an appearance at this point. 

Remarks : 

Himalayites comprises those Berriasellidae with rounded whorls 

and sharp ribs, occasionally bearing strong ~ateral spines. In Himalayites 

(Himalayites) the inner whorls tend to be compressed 9 becoming rounded 

and inally _depressed. The spiniferous ribs are flared, while the others 

remain simple . E• (Micracathoceras) on the other hand has rounded whorls 

at all stages, the tubercles are smaller and more frequent and the tuber­

culate ribs are not flared. 

The present specimen is, therefore, more closely related to 1!• 

(Himalayites )~ although it is much more densely ribbed tha.~ any of the 

species fig1lred by Uhlig from Spiti or by Boehm from the Sula Islands. 

It is closes to g. nederburghi Boehm , but is not only more densely ribbed, 

but also slightly more involute and less wide. .!!• treubi Boehm differs 

from t his specimen in being larger, it is still compressed at a diameter 

where the present specimen has become rou..~ded and developed tuberculate 


r ibs . 


~· hyphasis (Blanford) and .!!• ventricosus Uhlig are more involute and 


more depressed, as well as less densely ribbed. 


Age : 


Himalayites s.s. occurs in the Upper Tithonian of Stramberg, where 

it is associated with.!!• (Micracanthoceras ), and both are also found in 



the Upper Tithonian of Southern Spain and Sicily. In Madagascar Himalayites 

s.s. occurs together with Blanfordiceras in t he Hollandi Zone at the top of 

the Upper Titho ian. T e precise horizon of t he species from t e Spiti Shales 

is not known, since the Lochambel Beds (Upper Spiti Shales) from which they 

ere collected span the interval f om Upper Tithonian to Valanginian. It 

would appear that Himalayites s.s. is typically Upper Tithonia.~, but the 

possibility that it may extend into the Lower Cretaceous cannot be excluded. 

Family PERISPHINCTIDAE Steinmann, 1890. 

Subfamily(?)ZIGZAGICERATINAE Buckman, 1920. 

Genus (?)Cobbanites Imlay 9 1962. 

(Type species: Cobbanites talkeetnanus Imlay, 1962). 

(?)Cobbanites arr.£• engleri (Frebold),1957 

Plate II, Fig.la,b 

? 1957 Procerites engleri 	Frebold, "Jurassic Fernie Group in the Canadian 

Rocky Mountains ai"ld Foothills'', p.65; pl.39, 

fig.l; pl.40,fig.la,b. 

? 1962 Cobbanites engleri 	(Frebold). Imlay, "Jurassic (Bathonian or Early 

Callovian) Ammonites from. Alaska and Montana", 

p. 26. 

Materi al : 

One specimen (137) in a good state of preservation, except that 

tha body-chamber has been slightly crushed laterally. The body-chamber 

occupies almost one whorl and the final sutures are approximated, 
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suggesting that this is an adult indivi ual, but the aperture is not pre­

served. 

Descriptio 

The specimen is evolute with a shallow ~mbilicus and slightly 

compressed whorls, the flanks of which are very nearly flat and are bounded 

on the inner side by a steep umbilical wall. On the innermost whorls t e 

ribs first appear as low corrugations at a diameter of c. 2 mm. a?d soon 

become strong and prorsiradiate. Initially they rise at the umbilical 

seam and are rather weak on the umbilical all, but gain in strength as 

t y pass on to the flanks. Just below the umbilical seam of the next 

whorl they develope a small tubercle and swing forward noticeably. The 

primaries are not seen to divide on the inner whorls. 

This style of ribbing persists throughout the phragmacone, the 

only modification being that the ribs become weaker on the umbilical wall, 

so that a smooth band developes near the umbilical seam, and swell slightly 

at the umbilical edge. The ribs are interrupted at intervals by oblique 

constructions . On the last part of the phragmacone the primaries are seen 

to bifurcate at, or immediately above, the small ventro- lateral tubercle 

i.to slightly weaker secondaries, which swing forward on to the venter, 

where they are interrupted by· a narrow, but distinct, siphonal smooth 

band, their ventral terminations swelling into tiny bullae. 

After a deep constriction just after the final suture the ribs are 

modified. The primaries gradually fade, all signs of tubercles or swellings 

are lost, those at the ventral ends of the secondaries at once , those at 



point of bifurcation of th ribs persisting a little longer, so that the 

secondaries merge into a rather wider and less well defined s ooth b d 

on the ve~ter. Two further constrictions occur on the body-chamber, not 

apparently a sociated with any a ditional modification of the ribs. 

During the modificatio of the ribbing on the body-cnamber, there 

aoes not seem to be any signif cant change in the whorl section 9 but since 

t e horl shows signs of lateral compression, this cannot be certain. 

Of the suture, only the external portion at the end of the phrag­

reacone is visible and here it has been pyr:tised so that the detail is 

difficult to make out. The depth of the incisions may be greater than 

s own in the figure (Fig. 7 ). The first lateral saddle (E/L) is broad 

based and asymmetrically divided by a secondary lobe, the external branch 

being t larger. L/U is also bifid, with the larger branch near the
2 

umbilicus. L is asymmetrical and u is oblique, as is u
3

, which is weakly
2 

retracted. 

Remarks : 

The specimen resembles certain Leptosphinctinae, such as L. (Ver­

miaphinctes ), but its inner whorls enclose a shallower umbilicus and are 

not coronate . In addition its whorl section is compressed throughout and 

the ribbing less dense and more prorsiradiate than in Leptosphinctes. On 

the other hand the ribbing and dimensions of the specimen are similar to 

those of the paratype of "Procerites" engleri Frebold, a plaster cast of 

which is at han • Both possess strong, well-spaced, prorsiradiate ribs 

on the inner whorls, interrupted by constrictions and each bearing a small 

tubercle near the umbilical seam of the succeeding whorl. At a diameter 
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co parable with the prese t specimen, t e paratype s hows a similar 

wea..lcening of the primaries. 

"E"· engleri is more compressed at comparable diameters, however, 

by virtue of a greater 1horl heig t and possesses a narrower ventral 

mooth band. Its suture is more complexly incised and s i milar to that 

of Procerites (c f . E· schloenbachi(de Grossouvre ), Arkell, 1951-57; 

ext .-fig. 62). The suture of the specimen sho s a closer s i milarity 

to that of Leptosphinctes leptus Buckman (1920, pl. 16o, fig. 3), 

with its b"fid E/L, saddle, obl que u and w akly retracted u •2 3
Cobbanites talkeetnanus Imlay differs from the specimen in 

b ing more strongly ribbed to larger diameters, with more recti­

r diate ribs, and in having higher whorls at comparable diamet ra. 

A. :-
T e type aterial as collected by !ml y from the basal part 

of the Chinitna formation of Southern Alaskai associated with Cadoceras , 

Pseudocadoceras , Gowericeras and Lilloetia, characteristic of the Cal­

loviens Zone (Lower Callovian). The holotype itself, ho ever, cam 

from an un-named unit at the top of th underlying Tuxedni formation, 

of uncertain age . It may be ither Upper Bathonian or Lo er Callovian 

(Imlay, 1962, p. 27). 

In the Fernie Group of Alberta Cobbanites is associated with a 

fa na of Lower Callovian a e (Frebold, 1957) and in Montana it occurs 

in th Rierdon formation (Lo er Callovian) and in the top of the under­

lying Sawtooth formation, which extends from the Upper Bajocian to the 

Bathonian (Imlay, 1962; text-fig. ?). From thi -it ould appear that 

Cobbanites is typically Lower Callovian, but may be Upper Bathonian. 
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Dimensions : D H w u H/ 
En phr • ( 37.5) 20(.53) 21(.56) 18.5( . 49) ( . 95) 

body-c • 15.7(.39) 12(.34) (.97) 

Sup... family STEPHA OCERATACF.A.E Neumayr, 1875. 

F ly OTOITIDAE 	 scke, 190?'. 

Ge us Docidoceras 	Bue! ' ...919. 

( ype species : Docidoceraa 	cylindroides Buckm 1919). 

Doci doceras a f. ~· longalvum (Vacek), 1886. 

Plate II, Fi • 2a-d. 

? 1886 Coeloceras long&l.vum 	Vacek, "Uber die Fauna der Oolithe von Cap 

San Vigilio, verbunden mit einer Studie 

Uber die obere Liasgrenze", p.99; pl.17, 

fig.1,2. 

? 1897 Coeloceras l ime.tum Pomp ck j, "Palaontologische und strati­

graphische Notizen aus Anatolien", p.745; 

pl.31, fig.5. 

? 1922 Docidoceraa perfectum Buckman, "Type Ammonites", vol. ; pl.314. 

Brem r, 1966, p.163. 

? 1925 Coeloceras longalvum 	Vacek var. trapanicum Renz, 0 BeitrU.ge zur 

C phalopoden des lilteren Doggers am Monte 

San Giuliano (Monte Erice) bei Trapani in 

Westsizilien", p.30; pl.l, fig.6. 

? 964 Docidoceras longalvum (Vac ) ~est ermann, "Sexual Dimorphismus 

bei Ammoniten und s iner Bedeutung fur 

Taxonomie der Otoitida e", p.48; pl.6, 

Fig.l,2. (Holotype refi.gured.) 

http:0BeitrU.ge
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Material : 

One specimen (L36o) and ful y groun, with t e apertur 

p~eserve • T e inn r w or. have b e lat rally compre d, b t the 

ornam nt on one i e a b en pre~erv in full relief thout pparent 

dist or tion. The body-c ber occupi s nearly 1-1/4 whorls. 

Description: 

T inner h rls d pr sse , ovate and or nted with t ong 

r ctiradiat pr maries , hich s ell into ~mall tubercles and divide 

j s t below th seam of the succeeding horl. This horl section and 

o "natnl8nt pe si t throughout the phr cone, becoming modifi d only on 

the body-chamber. At all stages the wi est point is at half horl 

h · ight, ere th ribs divide. The secondaries are usually in threes, 

one of which is often unattach d to pri ary, but is on the other. 

T ey are alight y proj cted on the v nter. The primaries are blunt and 

show a very sl.i ht tend ncy to become bullate on the later part of the 

phragm cone an early part or the ody-cbamber, but thereafter become 

considerably w akened. At the same time the secondaries also eaken, 

but to a 1 sse degr e, and the horl section is also modified at thi 

point. Th um ilical ae un ·nds as th body- chamber contracts, while 

the hit erto distinct lat ral edge is lost. Although the whorl remains 

depresse , there is an increase i t e height relative to the width. 

A little y b o e the pert e the whorl ·dens and then just 

before the ap rture it constricts. This constriction is obvious only 

on the internal mould, b ing filled with a thick calcite deposit, hich 

i~ continuous mth strip of a condary calcit running sl.ong the lo~er 

edg of the fl 9 next to the umbi ical seam of the body-chamber, ob­

sc ri t e ribbi • The perture •tself is collared and l ipped. 
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One s eptum is vi ible n ar t end of the phra. ...acone (Fig. 8 ; 

Pl~ II, · g. 2d). It s ypically b late "th u apparently undivided.
1 

Remar. s : 

ster ann (1964b)r cognised tree sp cies of Docidoceras s.e., 

with the other previously named forms s probable syno yms or sub­

species. ore recently Bremer (1966) bas described a variety from 

Turkey, which he placed in ~· longalvum. 

T e three species recognise by Westermann are E· cvl indroidea 

Buckmanv 1919, £, longa.lvum Vac ) l 86 ( yn. ~· per fect um Bue~ an, 

1922; s bspp.? Q. ongalvum var. limatum (Pompec ·j) 1897, ~· l ongalvu:n 

var. traprurlcum (Renz) 1925) and D. pl ul.atum Buckmanj 1921 ( yn.(?) 

~e bifo e Buckman, 1922 and~. liebi aube ge, 1955). 

Of the 1 subspecies of ~· .6.ongalvum, "var. trapanicumu 

as said to be distin ui. le bee us the body- chamber was more eakly 

ribb d than the holotype or B· longalvum, hile Bremer (1966) distin­

guished "var. l imat wn° by it longer primaries, hich ere said to ex­

tend to the shoulder rather than endin at mid-flank~ F..o ev r, the 

holotype of ~. longalvum does eho ning of the rib ing on the ody­

c amber, a.a the p otogr phic figure ·ven by Westermann (1964) sho ·s and 

t e g1·eater 1 ngth of the primari s in "var. limaturrl' is not con picuous 

and probably insi ·ricant. 

Th present speci en correspon s most closely to ~· longalvum, 

but there are some differenc s. ~. longalvum is rather more dGpressed 

t ou ho t and, in the middle st e , 1 ttle lea involute. The 

p... imari in both the speci n an ~· longalvum are rectiradiate and 

e in the centre of the fl , but he proj ction of the secondari s 
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in the spec·men can be match d o y in D••iebi Maubeuge, and in an 

undesc:r b d ne aub nus f om So t Al a (to be d scribed by t1 ster­

mann). In the atter, ho ever, the primaries are prorsir diate an 

dev lo into ullae on th body-cha er, rather than fading in 

Docidocera.s s . • 

~ .. planulatum i cl ng ~· liebi) is a much s al er sp cie , 

i hie he ribs r main tron to t e en • 

Q. cylindroides is mor epresse and broader at all stag s 

and more i volute. The pri onge. and less dense. 

A e : 

The sp cies of Docidoceras d cribed by Buckman were all col­

lected from the Discites Subzone at the base of the Sowerbyi Zone, but 

l'2· lie i as f'oun by ubeu e ( 950, 1955) in the ttSo erbyi Zone" 

of the B rnese Jur • Docidoceras oul.d app ar, therefore, to be charac­

teristic of the lo er o or·t o ubzon a of th So ·erbyi Zone, but the 

full extent of its range is not kno and it is usually referred to the 

Sowerbyi Zone of the Bajocian. 

Dimensions: D H w u !;A 

End phr • (49) 13(.27) 26( .53) 26( t153) C.50) 

6.5 20(.31) 29.7(.46) 32.5(.50) (.67) 

End body-ch. 93 22.5(.24) 32(.34) 48(.52) (.70) 
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Family STEP CERATIDAE Neum yr, 1875. 

G Stephanoceras Wa~en, 1869. 

b enu 2· (Stephanoceras ) Waa n, 1869. 

(Typ sp cies: ~· humphriesianus J. d c. Sower y, 1825). 

Stephanoceras (St phanoceraa) aff. ~· skidegatense (Whiteav s), 
1876. 

Pl te III~ fig. 1 ,b. 

? 1876 Ammonites skidegatense ~hit aves9 "On some invertebrates from the 

co - b ari g rocks of the Queen Charlotte 

Islands"9 p. 34· pl.7, fig.l. 

? 1932 Stephanoceras skide atense CV hit ves), McLearn, "Contrib tions to 

the Strati r phy and Palaeontology of Ski e­

at I et, Qu en Charlotte Islands, B.C.", 

p.54; pl.l, fig.2; pl.2, fig.3; pl.3, fig.8,9. 

ll..>1aterial : 

One fragm ntary s ci en (1245) co prisin the beginning of th 

o y-chamb r and end of th phra cone, part of t e p nultimate whorl 

and remnants of the ante-penultim te horl. One side of the outer . horl 

a bee 

Descri tion: 

Th 	 o ter orl i round d ovo d in cross-section, with rounded 

tle bilic pe and lightly ilattened venter. Thereflank ' 

is very little overlap with the pr c ding horl, hich is more depress d 

d not a inflated. Both orls are · d st at about one-third whorl 

he· 	 ht. 



The or~ent on the ante- e ultimat ""horl consists of sharp 9 

r c~ir - at pr mariea, ~~ ich dev op t ercles just oelow the poi t 

:rh re t hor is ov r app by t.e n xt . They co tinue to be harp 

on the penultimate horl, but are mor ur iradiate and slig.tly curv d 

anteriorly. Here, o n to the un ·ndin o th umbilical seam, t 

s econdari are exposed, arisi , usually, i .groups of three, from 

~he t b rel s at the end of th prim es, which are ituated a t G 

great st m. th of the whorl. These secon a.ries ar not a.e strong as the 

pTimaries. On the outer whorl the primari s are still sharp and rursi­

r adiate near the umbilical seam, but ar more curved anteriorly than on 

the p ec ding horl~ Th secondaries are blunter and curv back ard 

o that they pass atraig t over the vent r. The pri aries themselves 

b come bl ter on the body-c e and the s condariea begin to fade. 

The septal suture (Fi e9a) is co plexo E and L are of the same 

length and the intervening saddle is a ymmetrically divided by a d ep 

secondary lobe, the lar er, more exter ranch being tr-lpartite. L 

is asymmetrical and is separated from u by a bipartite saddle. u
2 2 

- s stro· y oblique and reach s almost to the base of L, hile u is
3 

also obliq e and probably w y retracted, although the sutu.al el ments 

neare t the " bilical seam has been d stroy d. The internal part of the 

ture is dominat d by a single saddle, called in the figure ( u ?) ' n 

b ing uch lea d ep than u and oblique.
3 

Remarks : 

Th specimen is similar to _2. (§.) humphriesianum (Sowerby), but 

tne ho otyp of the latter do s not ho t e inflated whorl and rel tively 

l ng, curve primari s of the pr sent form. These features can, however, 
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be matched in material of t e 2· ucphriesis.nurn roup from British 

C lU!ll ia ( cL rn, 1932), and 

f TS9 only in being less e ly ibb .. . Th ribbi is ost i ilar 

to that of ~ caamonoi McLearn9 but this pecie differs in that i t 

outer or is not inflat d. ~· yakounense cLearn is more coarsely 

ribbed d le s i nflate • 

"Kreterosteph...~ua" kreter Bue , 1927 (plo 755) appears to 

ha e simila curved primar S v u it so has a steep unbilica.J.. slop · 

and th outer t<; .or does not s em to b inflate. • !n the "Tre tis "9 

Kreterostephsmus is r ed as synony6 of Stephanoceras . 

The relativ ly long primarie on t e inner whorls. togeth r 

with t e d nse secondar"es and xpan outer horl sugge t a re tio ­

hip tci.th Cadomites9 but t e hort pri aries on the outer horl d the 

nst this. The sutur of Cadomites (Fig.9b) 

posses a an almo t traight u2, •t sl ghtly incised L/U saddl • 

:ii:orm of th s tur 

2 

foreover 9 in the int rnal part of t e s ture, Ca.d.omites has t o saddles 

develops almost equally9 while in Stephanoceras there is a major 

evelopment of the Uit1I addle 9 the u~u3 saddle being reduc d. As 

t i ternal s ture of the present specimen sho s the pattern foun in 

Stephanoceras, it is ccordin ly placed in that genus. It di~fers from 

£~ (Stemmatoceras) in th absenc of a lateral edge and in having shorter, 

less p onounc d primaries. 

Age: 

Accord.in to the !'Tre tis ", .§. (Stephanoceras) is of Middle 

B jocian e, but in North-Wst Europe "t ~ould seem to be confined to 

the Humphriesianum Zone and in .E. Spain an North Africa it occurs 

http:Accord.in


in cond®nee epo its (i correctly i e tified) and robably does not 

ext n i to t e Subfu.rc tum Zon Up r B jocian) (Arkell~ 1956)0 

c rda of Stephanoceras from the S uz i Zone ly re! r to §. (S :rro­

~), but in the So bian an Franc nian b, Arkell (1956) sup ct 

that nhunp iesianus-like forms" f om t!i..is zone er ~ in fact, e.rlier 

forms , po sibly Docidoceras, o s. (Kumatostephanus).Im..i.. y (1964) con­

sidered ~· (Stephanoceras ) to range from the So erbyi Zon to t e 

Subfurcatum Zon , follo · g rkel (1956), but none of the pa e refer­

nces c·t s give evidence of a So erbyi Zone age. 

In Nort A erica, ~· (Stephanoceras) s.ddegatense occurs in the 

akoun fo ation of the Q een Charlott Islands (Stratum Typicum) , ~hich 

~s correlated with the Fitz Cr k fo mation (Humphriesianum Zone) of 

South Ala ka (Imlay, 1964), and in the Twin Creek Limestone of Utah and 

1 oming ( prob bly S bfurc tum Zon ) (Imlay, 1967). In addition, Fr ­

bold (1957) rec rds "2· cf. skidegatense" from the Fernie Group of 

Al erta, ~here among its ssociates is §. (Kumatostephanus ), which i 

apparently restricte to the Sauz i Z ne (W stermann, 1964a) . Since 

Stepha oceras s.s. is also recor ed b Iml y (1964) rom the Red Glacier 

f o ion (Lo er joc and S uzei Zon recognis ) of South Ala 

it ould pp ar th t, hi e thi sub u is typical of the Humphrie­

s · anum Zo , it y also t nd dotm into the zone below. 

Ace rdingly th speci n at hand could b from the S ucei Zone 

or th H phriesi ZOn • 

http:Subfu.rc
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Stephanoce as spQ indet. 

Pl te III, fig. 2 , • 

'-1aterial : 

0 e sp ci n (Ll3 ) cons · tin of half a .1horl of body- c ham :r, 

the umbilicus enclo ed n a pyritic mat ·x, t'Jhich could not be prep red. 

Descript i on: 

T e horl i d r s t ro gh ut9 1ith the gr atest ~·dth at 

about one-thiT whorl ig t. T e v nt r is ound d9 giving the 

an oval cros -s ctione Th all · vertical and th lat r 

e e is l"oun ed and not pro h primaries a.re blunt and sli tly 

prorsir diate~ ri. ai ne bilical seam and a elling into bul e 

on the lateral edge, wh re t ey ·vid into, usually three, s condaries, 

but w·th re ue t intercalari a pr n.t. ear the en cf t e horl 

there i a co icuous irre ari yin t .e s condarie, perhaps the 

result of a slight injury. The secondaries are weakly proj cted on the 

venter. On the penultimate horl t e primarie , although obscured by 

matrix, sre seen to b strong, &lm t ullate, and are forwardly in­

cline • 

Neither sutures nor septae are visible at any stage. 

Remarks : 

The epr ss d oval whorls of this sp cimen, "thout a prominent 

later edge and ornamented by fairly stro r bs suggest it is related 

t o t he roup of §. rectecostatum Weis rt, §. mutabile (Quenstedt) and 

§~ urnbilicum (Qu nst dt). The orl s ction of the pecimen is most 

imilar to that of§. umbilicum fig by ' i ert (1932, Text- fige 18), 

but thi specie is r ther more involut th longer, more dense pri­

maries . These diff rence apply to t e other members of this group. 



47 

The ri bing of the sp cim n i clo t to ~o plicatum (Quenst dt) , 

but the or s ction is not fi d by isert; it i sai to be oval 

( rto op. cito, P• 42) 

Stemmatocer&a if er in ving mor inflat whorl, •th 

well d v lop later -ed e o n ~nt uit' stro , high primar·es. 

(?) Upper S ~ z · Z ne or H phri 

Dimensions : 

D H U H/ 

(70) 22(.31) 31.5(.45) 29.5(.42) (.70) 

Subgenu ~· ' ( Sternmatoceras ) Mascke, 1907. 

(Typ - species: ~· humphriesianus coronatue Quenstedt, 1886 = 
Stemmatoceras frechi R nz, 1913. 

Stephanoceras (Stemmatoceras ) aff• .§. etheridgei Gerth, 1927 

Plate III, fig. 3a,b. 

? 1890 Stei.oha.nocera.s ff • .§. blagdeni (Sowerby), R. Et eridge, "Our 

present kno led of the Palaeontology of Ne 

Guin a", p. 175; pl. 29, fig. 2. 

? 1927 Stephanoceras etheridgei Gert , "Ein neues vorkommen der bathyalen 

cephalopoden-f cies de mittler n Jura in 

nie erlan chen Neu-G¢.ne-", p.226; pl.36, Fig.l. 

? 1954 ormannites etheridgei (Gerth), W.J . Arkell 11 "The B jocian 

Ammonites of We tern A tralia", p.583. 

http:Neu-G�.ne
http:29.5(.42
http:31.5(.45
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faterial : 

0 sp cimen (L41), incomplete an considerably rn outer 

w orl. It 1;1a s ti'll in half to expo t e cross- section of t e inn r 

uhorls 9 b t they d been lat rally co pr ssed. They aro, how ver, pr 

served in full elief' on one si • 

D0scription: 

Th i ner ~ orls are more or 1 s evolut 9 •th rounded flanks 

s.nd & t p umbilical wal , e cl in & d p umbilicus. The umbilical 

edg i nd the gr st widt of the horl occurs at mi - f ~ • 

On the p nulti t whor t cro a- ection is d pressed and a promin nt 

lateral ed e dev lop at · - fl nk, from hich th flanks slop ate ply 

to the bilical seam. 

Th v nt r is flatte d at th b inning of the outer horl, 

b~ ·t lat r b co ro der, iv n the o 1 mor infiat a.pp arance, 

thou. the H/ r t"o r ns th , and th lat ral edg &l.ao 

becom round r at the same tim e 

On the inn r horl the ornam t consists or strong rectiradiate 

rib ri ing n ar the bilical seam and b coming sharp on the flank, 

but o th outer h rl rising a little hi her, 1 avin a e ooth band 

• xt to th umbilical seam. As far a t e fi st r , f of the p nulti ate 

·:lhorl th pri ies 11 i to a tuberc a jac nt to th uba qu nt 

ilical. s am. P t of th horl ha.a b n des royad an on th final 

t o th p nultimate ~horl tub rel ar ab ent or hidd n by the outer 

~ orl. nc of tu ercl on th outer horl is probably the 

r~ ult of .!,!! transit . Her t e pri y ribs are blunter and divid 

... th t ral. g into t o or thr e secondari es, hich are proj ct d 

0 th 



T ..e utur not vi l 

.. e:na:rks : 

p to out 44 dia.? t -r t 6 c n is ai ilar to t i nne 

u .orl of Telooeras. At abo t th diameter s. (Stemm&toceraa ) ha 

longer primari and a le s prono ce lat ~al ed0 Th inflation of9 

the outer orlo togeth r •th th roundi of th lateral and arc 

ing of t owever, ho~ that th specimen i not a Telocer as an 

t t s b on to s. (Stemm t oceras). All th se taxa are 

closely r t d conn ct0d by interm · t sp ci s. 

Of th sp c cs of ~· (Stemrnatoceras) o ly describ -d f om 

- ~ Guine&v ~· brodiaei (Sowerby) de ti i d by Donovan is too worn for 

co parisono w le ~· cf. coronat um (Qu tedt) (= ? frechi Renz) is l ss 

d ly ri n t ~r nt • ) 

i mo_ d et o r, ore ly apac d rib d mor volute. 

A~tell (1954, 1956) conai "Coe ocer as indicum" Kruizin a, 1926, to 

Te oceras, and "Stephanocer as humphriesi anum for indica" to e a 

Cadomitea. It is the fo r which Donovan app ars to have regarde 

as co p c fie with bis at ri , b t th fi ured by Do ovan 

Ci!: Vi ser H rm , 1962) much s ort r a d more ~d ly spac d 

prim i and coar er s cond i s. 

Stephanoceras etheridgei G th i closest to the pre ent sp i­

~n b t has a less wi outer orl and a le s rounded vent r. The 

i r ohorls and the ribs, how v r, appe to be the same. This speci s 

is similar to Stemmatoceras frechi Renz ( igur d by Weiaert , 1932; pl.18 , 

Zi e4 un er the name of~· coronat um (Que t dt)). As a cross-sect · on 

o the latter · not ~iven, it is ot c rtain how close these two sp cies 



'· 

The inn r \.1horl of th ho ot o ~e etheridgei ar poorly 

pr serv do 

Ark 11 (1954) t tative y .....QJ,~... ,...n d .§. etherid.a:ei to Normannitcs , 

ut i ..m it St m~ toceras (19 4,. £..!! l!!o' identifi for 

I.I Rij. rn, L · en)~ 

-e : 
~ 

In Europ ~o (Stemmatoceras ) app ar to b mo or 1 ss 

co t mpor u t Stephanoceras s. o, al houg·, according to [~ 

1952) and V i e t ( 932), i app ars s.rlier in the Sauzei Zon 

di s 0 t li r 

deni Subzona 

T ·a appears to b the case in 'orth America also. Imlay (1964) 

ecords 't from t Re Glacier for t "on (probable Sauz i Zone) an t e 

1 
• tz C:r 

raann (1964) recor a it from th F ni Group {to eth r ·th Stephanoceras 

cf. skidegatense ~e (Kumatosteph&nus ) and Arkellocera.s in i eating 

Sauz~i Zon (see abov~, p. 45). Ho er, Imlay (1967) also records 

Stemmatoc~raa fro t e n Cr k me ton ~hich h consid rs o be 

Sub re t i that St~mmatoceras ind cates a position n ar 

the Middl Ba"oci -U per Bajocian boundary. It ould appear fro th 

1"'..,a op mi vi nc , on t o r han t t thi bg nus doe not extend 

· bove t e H p iesian Zo It is9 th r fore, regar ed here as b ing 

or S uz · Zone and H phrieai um Zon a e. 

D H u H/W 

(42) 13(. 3].) 22(.52) (17)(.41) (.59) 

(60) 2 .5(.36) 36(.6o) <22.5)(.38) (.6o) 

http:22.5)(.38
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(?) §e (Stemmatoceras) sp ind t. 

lat III, fi 4a,b 
~ateri 

On p ci en (L343)9 sli tly worn. 

Description: 

m • sp c men is mo t ide tic •th th previous on (L4 ) 

at c re po n di x p that it i sli · t y m .. depr ss 

th t ai t r p con ari a ar not project on the 

v · nt r. t i &lso t m s ci s of Telcceras at t 

iarn tar9 but t pri ari e app to be ather long r in the latter. 

Reoarks: 

S ce this pecim n is e here th distinction b 

t en Te oceras and Stcnmatoceras i not cl ar 9 it is ref rr d to th 

1 t t r y ·th unc rtainty e.n lar ely bee use it is associat 

the p ci n t de crib • 

(?) Sauz i Zone or H phri si n Zone. 

Family TULITIDAE Bue 1921.t 

G nus Bullatimorphit es Buckman9 1921. 

Su g us ~· (Bullatimorphit ee) Buckmanv 1921. 

.(Typ speci .. Bul.latimorphites bullatimorphua Buckman, 1921) 

' Bu.llati~orphites (Bul.latimorphites) p. in et. 'a' 
Plat 4 , fi • la,bMateri 

O e sp cimen (L274), one-half whorl of · ody-chamber, with a 

.. mnant of t e phragms.cone and ould of inner horls. 
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Deacr:ption: 

T e xter ould s oos t at t nn r w orl re hi y 

i volut d t t th lliptic ly" coil T e pr 

art of t ou it 0 dth t th beg n-

lrln of th bo y-c t r ~ c it c nt eta. he or ent 

no ~ pr t e pn-r.::unr!~ on the body-chamb@r i consi t a of 

1'.l!Ore o ectir diat rat r bl i pr 

t bilical dg nd divid hig on th flank into t o co ­

darieso t o g som single ribs also occur. Th s condar · pa 

~rai · t over the v nt 

The last pt suture en · r u lo e.
2 

s: 

T ro de bilic dg an involute coiling of the inn r 

t.: i . Tl i dicat t t t is p cim n i not mulites Sel•o hil it i 

. arg T than the escrib d speci of Bomburites. It is, th refor 0 

a si ed to Bullatirnorphitea s.s. alt ugh it is more densely ribb _ 

than t e species fi ured by ell (1952,l954b) . In this re pect it is 

· imilcu"' to Bullatimorphit ee sofanum ( o ) (1912, P• 150; pl. 35, 

so has a slender u2 (Arkell, 1952, p. 87). Ho ever, · 

the rib of ~G sofanum ar s ron t n t• e of t' sp cimen and t 

ohorl lea.a ullateo (Oppel), w·th mich Bo hm co pared hi~· 
spe?Ci ei, h& ore fl SS d ns ri bing, or invol t inn r 

w orls and is ore epress do T pres nt speci en is intermediat 

tw n ~. sofanum in t d gree of involution.d ~· 
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r<·~ : 

~o /mir (Op ) i kno f 0 ' t n ·1er B tho n of Prove ce 


( r 11, 1954, .. 108) an the e iest form kno n~ alt:.o it 0 


-xi n s up t 0 h t an ppe Ba..honia togeth i· with ot r
' 

' 
~ 

zp ci s of the genus . ! part of SI:; 0 in Sp n ""' i 

."icily, Bul atimo!:J2hites 6 OU d in t Lo-~er Callovi n, u ually i n th 

u Zon , b t , o th- o t a P ~is in, ap. r ntly in the 

Koeni i Zo 1, 1956, • 54). T p ci n at ha.d coUJ..d, t . ~-

fore, ran e fro the Zi zag Zo~ of the L er Bathoni to t e Ko ni ..:. 

.Zon of the Lo r Callovi. 

~· (Bullatimorphites) s • ind t. 'b' 

Pl te 4, fi o 2 - 5 

Materi 

Six speci ns in a fairly od state of preservatio (L205, 

L211, L275, L276, L279o L315), tog th r ith about t enty specim s which 

are poorly preaerv d, eith r fra mentary or crushed. 

D0scription: 

The too best pr serv d fo are L275 and L279, hich are al o t 

i · ·nt·c Only in th latter are th inner whor s visibl , ho ever; 

ti tly coil d t ou hout th phrag aeon • Th 

body-c ber i y co in oth s ci ns and occupies bout 

o but t re. is not pr s rved. As th bilie seam 

nd th orl or c mprea d and th body-chamber cont.acts 

li htly. The wnbil cal e e i roun ed. At th be inning of the o ter 

t.rhor t e umbilical wall is e tical 9 t .b com a less step as the eam 

th y 



I n both s pecim n t or ent o t outer horl consi sts of 

d nse , s arp primari s, risin on t bi ical 1all and i ng · n~ f r~:&rd 

on th fl nk o They di id at bout -flcu in o t ro o thr seco ­

ari es, w 'ch c r v ack~ard and then pas strai ht o er the v nte.o 

The conn ct'o bet 1e en the primari econda.ri es is rat er w , an 

th.e ccond occas io y appe • 
Par of t xt r ep al of 1275 i vi 'bl b t co d9 

not e develope bee use of yritis t'on, o that the form o u2 i 

:no 

0 t. oth for , L205 s v ry c_ose to th bov sp ci­

n.e p out .. s be n sli t y crushe , hil L315, although 1 r i 

9 has mo e mar' e y lliptical umbilicus ~ i sl~g tly 

s do L211 is 1 ss wall pre erved, but is simil ....ly r bb 

si · ar 1 b' ·c • 

L276 is rat r more p ob e tic Only the bo y-c· , ber i• 

preserv d9 the b nnin of t e preserv d part b ing of about th sam 

dismeter as the first t o sp ci cr"bed here, but is slig tly 

· he and er. The urabilic ed e is rounded d th umbilical '.:I 

st ep. T e or ent is dentical •t that of the other forms in this 

group n~ it is elliptic ly coil • 

· rt differ from the r st, ho ev r, not only in being lar~er, 

b t so in·po easin fo road, irregw.ar constrictions, hich do not 

the Aft r e ch of ·hich the ·horl expands, creating 

r anc • 

l 

http:irregw.ar


55 

sp ci ns of this rou iffer from the previou y eac. b d 

spec m · 1274) :n be"n mo e de ly i~be :th mor ro d d horls . 

In additionv t ribs ar more f They ar plac d i n 

Btu.latimoz:phite e 1:re n ar 

lax e~ han Bomburites. T i simi ar to tn t o 

( e o this p ) 

Dimensions: 

L275 D H u H/W 

End phrage (30) 5 5Co52) 23.7(.79) C,65) 

En body-c • 57.5 23( .40) 29(.50) 4(.24) (. 79) 

L279 

End phrag. 28.2 16.5(.59) 23.2(. 82) L71) 

End body-c 59 22.3 ~38> 3005(.52) 16(.27) (.73) 

Sub enus ~. (TTeptoceras) y, 1959. 


( yp sp ci s : Tr€ptoceras laurenti Enay, 1959). 


~o mreptoceraa) aft. li• (!.) 


P t - V0 F • la-c. 


ny, "P 
/ 

ontolo fr ncaise. T r ains 

pl. 129, fig. 3~4. 

l 86 !!• micros oma u nstedt , "D" oniten d sch bi -c n Jur 

B • 2, Br J r • , pl. 78, fig. 4. 

http:3005(.52
http:23.2(.82
http:16.5(.59
http:23.7(.79


56 

0? 1888 ~Q microstom- G OS O re, "Etudes sur l ~
I 
tag~ 

? 932 .§g microstoma (d. 0 bi ny) Co roy, 'L C ... lovi n de a bor re 

? 195 B latimorphites ( om urites) microatoma microstoma (d 00rb " ~) 

VJ t er · m, 0 und Stratigraphi 

n ands", p.67; pl 229 .fig.3~ 

ru. n 1915 ~" mic!rostoma Loczy, "fo og ap e d r Villanyer C ovien-

A o "ten', p.95; pl 149 fi .7~ 

non 1921 2· microstoma ic Ro o tagn de C ssol", p"l52;" 
pl 7, fi ollo (= Treptoceras l aurenti Enay 959, 

/
nTul tid s Q.m .onitina) du Bathoni " 9 p.253; 

ple ?bt fig. 40 ) 

non 1923 2" microst oma Lis ajo ' "'tu aur 1 f un du Batho · n s 

env· ons de co ", pl. 16, fig.4; pl.17, fig.3. 

(= Bullati~orphites ex r. suevicum Ro er~ E y 9 

n n 1929 §. microstoma (d 0 ·gny) La uine, "Le Li s et le Jurasaiq 

des C nes prov ncal.es", p.316; pl.ll, igQ5 

(== Schvrndorfia l anguinei Ark 11, 1952i "Monogr ph 

of the is B thoni. Ammonit a", p. 87 11 88). 
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~ateriaJ. ~ 

One sp cimen (1277)9 e t•re an in ood tate of preservation. 

Dcsc:ri12tion : 

h in r ·horls are not f 1 y xpos d, but it c o se n t t 

ai t e .:.nni of the p nultimat® t ere is a high de es of 

over ap t !l t the umbilical ·all i t p an aparat from th n 

by a Toundc umbilical e nd t t th ribs are sharp an d in t is 

r ionQ Te u ilicus.is small app ntly e p. 'he the out 

w orl ha be n b:rok n a y o on sid e pri i a are si: htly 

- rsicline and div· de just b lo~ th c tre of the flank into two secon­

d ries~ The greatest .· th of t horl here is at about one-third 

w orl h ight~ immediat ly abov the um "lical d e. 

0 t outer whorl t" e ribs ar still sha:rp and rectiradiate on • 

the umbilical lv but b co e strong rat the umb.lical e and curve 

for~ar sli htly on the flanks til vi ing t mid- flank into t o 

secondari0s11 which curve b ckwarda and pa traight over th v ntero 

Occasional intercalar·es occurw 

Th~ horl s ctio at the d o the phr gmacone is more or l ss 

s~mici:rc r, ~i.th fl tly row.u."'"""'\A v nt r, ro ded nanks and a verti­

bilical Wal ~ At t b nnin of th body-chamber the umbil ·cal 

sown etarts to unoin an the bilical all b com le s st ep. Fro 

this point th t!Jhorl incr a only a~ually in heig t, but widens 

b co ~· incr in ly epr as • Imme ately b fore the apertur t 

:fiorl co tracts d t rminal cons ict on cuts the ribs obliquely. 

This co trict·on sho s traces of c cite fillin • On one aid only a 

http:ilicus.is
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pct has b •em pre rvo .• I i s_t t e tro-lat rally and :a 

ppareZJtly of small ize, thou i is ot complet The bo ·y-c~b rG 

occupi most o t1 orlo 

T tor ept ut e artly xpo t the nd of t 

u i.a pyri tis 60 t t th tail is not c .. ~~ T fir t 

and .s c n o.... ol ical lateral sad es ar of th am size, the 

form b ing r th sl n ero 

Remarks ~ 

T~eptoceras was proposed y En y (1959) for tho e Tuliti ae 

e~·hibiting a combination of the g ner c characters of Bullatirnorphites 

\:J'lth t ose of Schwandorfia. Sue a comb nation is hcmi in t .e figure 

f Ao mic~ostoma d Orbigny (1846, plo 1439 fi • 3,4)9 ~hich Ark 11 (19,54, 

Po 110) con id red to be a syntheto ram, sine non of the material i 

0 0rbi vs c llection poas sse lappet • Lappets do occur, ho· ev r, in 

0!• micr ostoma• Que st dt, consid rd y Ark 11 (loc. cit.) to be, p ob­

... ' ably? a ne~ enus. Th mat rial coll ct by Enay from Trept ( Is r~J, 

•-. 
C~ussol and Ard che confirms thi 

According to E y (op. cit.), th i r ho ls of Treptoceras 

are ~ith t os o Bullatimorphites , hile the apertural r gion 

is i ilar to t t of Schwandorfia, exc pt that th terminal co tr·c­

~ion in the latter is parallel to the rib and in Treptoceras it cuts t e 

bs bliq y 

The occurrenc of a small for th lapp ts, the inner rhorl 

o::i: w ic are identic&l tl.th t e imm t e horl of large Bullatimorphites 

~ith simple apertures, sugge ts stro ly t~at th former is th mic o­

conchiat equivsl nt of the 1 tt r. or this r on, Treptoceras is r ­
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g . de a 

~e ar in 

as b enus of Bullatiw.orphitcs i 

d morphs (C lom n9 19 3• 

c·mon di er fro ot 

accordance ,ith th convention 

W termann, 1964b). 

c s o Treptoce~as ·c th.at 

in t co se of t last whor whilet bo "be 

tl kno ep :ncl i ~ !• micros~cma (d~O ) 9 b corn 

mpr s- do t i al or rGgul ly 0·1 t n y of t e 

· y Enay, mor 0 that !~ microstoma (d Orbigny)o T 3 

ari bl (d G ssouvr , i888) a d of th 

p· lis ·a clos t to th epeci en (Enay, pe So comm)~ 

!g laurenti Enay · f ers i bavi tt'Jo prominent geniculations 

~80° apart~ a prominent flare an in b ing or compress d. !• crimaci­

~ En y is si ilar in pr portion to !· laurenti and is similarly 

·lare ~ b t t e coiling is le s elliptical, the first eniculation 

b ·ing the strong sto 

~o microetoma microstoma ( 'Orbi ny) figur d by Westermann 

(1958) d s not have t typ"cal v t al flare, but only a alight he·ght­

0ning of the went r, scarcely :ris·n above the constriction ("delp nu­

_at ap rture" of Buckman), n 'Ii.hie it r se ble the form from th 

ven y Enay (opo c·t., pl. 7 , fig. 7), ho considered it 

to b c os to To mic:rostoma (d 0 0rbi ny). Th specimen d scrib d by 

\'eater ann is re · d d by Enay as to n sp ci s of Trepto­

~c It differs from th sp c·a at han in havi g more ti htly 

coile inn r horls, fe er, blunter ribs and a "delphinulate ap rture" . 

pl te it ould app ar to b o compressed also, b t inc 

y 1 t r vie is ·v n, thi is certain. 
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Jt ~ : 

Treptoceras i s not k o.~ ro zo s b ow th .d Bat honian 

(C uc ·s creus s of Crussol) (Ena , op. c·t ) and occur int.. e Up e·.. 

(de G ossouvre9 1888) d lotJ Callovi (Corroys 1932) or 

asin d the Lo ' r Call vi n of K chh {Spatn9 1931). Th 

0scrib y Enay f n m ept i of c rt ·n trati ~phic 

l" s i tion, b t Elmi crib !· aff. mi crostoma f om th 

A pidoid y ( ere. commoJ consid rs 

nu to e c ~acte st c of t i dle n Upper Bathoni n. 

Dimensions : 

D H u H/W 

En p lrO. 26 .. 5 13 5( .51) 19(.72) ( .71)0 

( .56) 

~· (Treptoc~ras ) sp. nov.? 

Pla V9 fig.2 -c. 
fig.3 - • 

ater icl : 

Too sp c ens (L278 L29 ), the fir t of hich i complete, bu 

igh ly d g , th s cond with th ap rture missing. 

Description: 

i er ~horls of th com l t sp cimen ar depress d an 

tig t y coi d, · h ro d u b ical d and ste p um "lical all 

cc in th previo . ly describe for (L27?). Th dense primari s ar fine 

p· t in on th o t r part of the umbilical all 

for on t f a • 
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. t tLc beginnin 0 th 0 y-c r th umbilicc.l seam begino 

~c unwi.nd an t c t'Jhorl ct"o b d. Th p~i~ i o 

arc stil_ fi a a. ·s ahe 


ut on L. i al mould th y 
 trongly pr s ra 4 at o 

t i nne_ p t of t e f ank and n at m · -flarn.k into t... or th! e 

J;con a es, ich cu ac ~mr pass str · ht over th v ~t 

I t re · eu....: r:o t prec ding or t:: 

seconda . G ara less st_o y tt ch to th pri • 

The te~ inal co trict·on cuts obl"qu ly across th ri s, b~t 

~ re s no cons icuo s v tral f ar • Th - lappets are s, all an situa­

t d v ntro-lat rallyo 

Th f sept m i OS i typicall y bullate. u i not
3 

l" r cte • 

The co Sp ci i al ..o t id ntical th that just d SC ib d. 

r.;.;.'l co ing and o nam nt ut th horl ., of ·c e former are 

~ tly 10:r epress • s·nc rt e i no pr s r ved, i t i 

..ot known wheth r it posse s lappet • 

~o utu1· s ar v bl Cl 

Remarks: 

mh i. e s"ons of th compl te spec·men are close t o th f rm 

o cribed by Enay ( 959) to !· rnicrostooa, but the ornament 1 q ite 

. f erento Inst a of the tr n , r t r 11- pac d and reg arly 

ifurc t• ng rib of th sp ci s, t e cim .I. pos SS s numerous finer 

mo e f uou pri i a, loosely conn cted with the secondaries and 

ith f e u ' t i t real :ries pr • t e The aperture i s simil r to t hat 

of L277 , ff ring from the descr ed sp ci a in th absence of a v ntral 
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flareQ Th se dif!erenc s su st tbat • ci a ia prec r-t here~ 

t til more is kno~n an. oI ariation of t e ~reptoccre.s 

sp cies or ore aierial lab e i .. s advisable ot to upply 

a n w name he..... 

Th con 	 s cimen ia al o t id ntical tlt he f"rst~ but the 

0 The orn 0 n , ho·!"J ver, al.so r ~ blG 

me p~ci 	 of Labyrinthoce~ao, _o intricatum Buckma. , b~t ~h 

latte i ore ly coi d ':or ar hi r v.d. r ace r ­

i to t xplana.tio of 9 9~ plo 135 ' t diam t r of 4 .... 5 

= •76). 

The ribbin of cime is vary Bi il r to t t 

scri e in ~o (Bullatimorphitcs) s • ind to 'b' (see above p. 53) an 

it may ct d tha& the l tt r, w c re lar r an do not ha 

rt s pr erv , could t e macroconchiat e uivalent 

o' th present for s, althou .· h · n t e abs ce of any inform tion abou 

t. strati raphy or faun a sociation this cannot be proposed with a:ny 


certainty. 


A e : 


.i B thoni n to Lo r Callovi 

Dimensions : 

f 

D H u H/W 

L278 20 5 lO(e49) 14.2( 69) 5(.24) (.70; 

En phr . o 31.2 14(.45) 18(.58) 8Ce26) (.78) 

Ju t befor 46 2 17(.37) 2206(.49) 14( .30) (.?5)constrict on • 

L29 

bo y-ch. 47 ( .69) 

http:2206(.49
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(?) ~o(Traptocer s ) p. indet. 

P at 'fi 1 ..0 

mhree specim ns, of hie on (L 50) ·a more or les a comple 

oth s (L3039 L305) are fra .ents of t e t r inal part of 

t. boy-chamber. 

D®scrip ..ion: 

Th c p ete sp i en has be n ightly di torted so that th 

beginn • ng o f the outer horl s b e push d laterally, covering the 

U-bilicus on ones~ , and estroy·n the venter an flarus betw en 

t ·a affect d pa:rt and th apparently u ff cted 1 t r p- t. Th i er 

~.orls are ot exposed and most of t outer whorl is cover d by poorly 

pr serv d hell aterial. At a diameter of c. 46 m. this specimen :s 

hi her an wider than Treptocer as sp. nov.? and ith a smaller umbilicus. 

T e primaries s ron er and s ightly more flexuous, but div "de in the 

oay9 iving rise to i ntical s condari~s. 

T e specimen po s s ea a terminal const iction, hich obliquely 

c ts t e rib and expands afte thi i a ug estion that lappets y 

o:rd i ly ve bee pr ent, tho no longer pres rved. 

Of t e t~:o fra ents, the larger (L305) · identical with t 

rtur of the epecim n just c ibed, ~hile the other is almost i nti­

cal \ti.th the aperture of Treptoceras sp. nov.?9 but is rather more 

d (H/ • = .?O)~ ~-t a smooth umbilical all and blunter ribs. 

Part of on lapp t is pr serv • 
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Remarks : 

Th small umbilicus of the co plet sp ci en, with el iptical 

coilin of the o t r ~ orl an t n . rous, flexuous ibs o liqu ~Y 

i err pt by t t rmin cons ict o su~ st T eptoceras sp. no •p 

but _ ~o t lapp ~ts reserve t is id ntification is not c ertain an 

t s ~cirn c uld b Bullatimorphites s . s . T · is tru also of t 

ar er of th fr gments, b t t e o~ fr gme~t dos possess lappet nd 

i c. · ly s i · ar to Treptocer d r e previously9 alt ough too poor 

r rs c·fic i e t"ficati 0 

(?) liddle Batho i t Lo er C lovian. 

Dimensions: 

50 D H u H/W 

J 	a r b g' r...ning of 

ody-c o (42) 19.5(.46) 28(. 67) (9)( .21) (.?O) 


J ust before con­
striction 6 21( .34) 27( . 44) (19.5)( .31) ( . 78) 

(?) ~· ( Treptoceras) sp. juv. 

P ate VI, fi • 2-3. 

Material : 

Thr specime (L2?29 L289, L290), th first of hich i 

c '.press d orso- ventrally and th last is one- f i nternal mould an 

on -half i rint . The t ·rd app ar to be co plete. 

http:19.5)(.31
http:19.5(.46
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Dcscrintion: 

Th complet s eci en (L289) has poorly pre erved i nner ;ho.ls, 

hic h nc os s all 9 deep umbilic so Th y are fin ly r"bbed. T e 

ter w_orl is elli ically coiled and d pressed, "th the reatest · i ~th 

t ab on t "rd ~horl h i ht , wh • there is a lateral T' ~ enter 

l an th u .bilical ~ 1 r ther t ep ~ 

Th ornament con, is of stron w 1-spa c:: se on 

the o~·-.. r p t of the umbilical s lop and are form ..,.dly incl.i.ne slig: tly 

on tne flanke T ey ivide at mid-flank into two econdaries, w ich 

trongly conn cte and :.J ich pa _s straight over the venter. 


In bo th ot r sp c·m ns th ornament consists of fine, d nse 


~ d rorsiradiate primaries, which ivi hign on the flanks? givin rise 

~o ito o_ thre b ckw dly curv d econ ari s, uhich pass straight over 

t e venter. The conn ction n primaries and secon aries is w 

an single ribs are r ent as ~ell as intercalaries. L272 has a false 

g~niculation due to comp essio , b t L290 is ellpitically coile • Both 

have more inflat morl than L289 •t rounder lateral ed-es and a 

ntly rounde venter. 

P rt of the last ept is xpo ed in L290, but is poorly pre­

rve an does not a' o the features of th bilical lobes and sa dles . 

bo -o b r occupie about thr -qu rters of a w.orl, most.y s n 

i print9 a is of about t~e 1 in the ot r also. 

-~emarks : 

The ribbing of L272 and L290 is of the s typ that is s en 

in~· (Treptoceras) p. novo? and in (?) ~e (~.) sp. indet. suggestin 

t lat t t p cime may yo g exa? plea of one or other of th e. 

http:incl.i.ne
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L289, t·t ·ts str n er ri s u est clo· er affinity with 

~Q (!o) ~ic ostom& or Bullatimorphites s o s~ Without mor mat rial col­

l ct in situ •t is no po sib to any fir suggestio ou ... the 

relatio s p of th e form t 0 t imil _ties i ndicate t~ 

t .ey a , in fact, r elat d. 

F ly ,. C OCEPHJ LITIDA~ B ckman, .i.922. 

G us (?) 1acrocephalites z •tte ' 884. 
0

(Type sp s: ~· macroccphalus Schlo he m9 1813). 

(?) Macrocephalites a i det. 

qPl te VI, fig. 4 -c; fi 5a-c • 

..-:a teria.1 : 

a (L2049 L3 7, L249), o which the first t are 

l hile the t i is r ent ry. 

De.zcrlption: 

L3 7 is f ly e tat • T inn r ho s are cone al by a pyritic 

cat ix &n ihe beginnin f t h o te ho l ~ .... sli h ly crus e ~. T 

ur~b ·1i i s 1 and a ntly d p an th bilical wall or th outer 

~nor vertical11 e arat d from t flank oy rounded umbilica. 

At th start o t r horl t e or ction is slightly d pre sed, 

•t cJ.m s t fl t fl an an arch vent r, but about three-quart rs 

f a aho l further on th re is a notic able i crease in width relativ 

to th eight o that the whorl becom s depressed and the venter flatter. 

Thr 
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Th ornament at t be in . n of the outer iho:r consists of 

... 
l n 611 \~hie curve for ard on t' .. flank a d <livid t " ut ci 

n into ,,. or three e con ari thich ar pro cted s.d htly on th!I.I 0 9 

ent ro \her th ' · denin of t .. e horl b llSp th primari 6 b come 

rath r s ron er and littl mo_e vrl.d y pac • 

oth r l pres speci , L204, ·s mor compres d at 

1 st t is eptate al ost up to the nd of the pres rved part, 

,,oith a sm~ 1 portion of t b dy-c er att c - The uob"lical w-all~ 

i te p d se ara"'ed fro t n ly curv d flank by round d 

bilical ge. v n is On t.b.e outer i°'..orl cf t p' a~ ­

c n the ornaraent consists of fin pri ri s, slightly curv d for-

on th :fl e and ivi in an.~ into t o or more s con-

I te calaries ar n rou • The secondaries ar slightly pro-

on t v ter. 

At the beginnin of t e bo y- c ber th p. imaries are abruptly 

edified. They b come blunt and dist t, ut no chan e e ms to occur 

in the seco are. Throu~hout t out r whor the overlap i more th 

half w orl he·g to o that ev at t e be inning or the body- chamber 

thi sp cim n i more co pr t t previous. 

t ir sp cim n is i dentical •t L204. 

Rer.:arks: 

T.e f"rst pecim n (L3 7) e ble macroc phalitids figure 

y Sp th ( 924) from K tc an Jeann t (1951 ) from Herznach, but it is 

till immat r and a sub en r c d termination is not possibl • I t 
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coul be a 1a e~tes , ~:it ~lie Macrocephc:......ites i~ homeomorphico 

L204 · s more pr l nat c T 

t an t os _.. of Macrocephali tes and t e di t t spacin of bl nt primaries 

o t • bo y- · ris not t sam as the modification of t ribs ·n 

~1acrocephali tes . 

Dr • Callo o an H art (per • com .) ould place it in 

Spha.eroceras9 rat er t an in Macrocephali tes , but Drs. Imlay n ' ·~e ter­

an (pers. co .) woul place it in Macrocephalites, sine th inn ­

· horl a too co pre . to b Sphaeroceras . 

I t e cim ns Macroc ephcl. ites, they in C""teLo · er Cal 

vi n. 

e u Subkossmatia S th, 1924. 


(Typ sp c s: !.fil• onis J. d c. Sowerby, 1840. 


(Boehm) 1913 

a-c. 


19 3 Macroc eph&li t es keeunensis - Bo , 'Unt r Callovien un 

Cor n ten c · c t z\rl.sch n 'accluer Gold d 

Gee vi B ·n, p.16; pl.5, fig.2. 

928 Su oasmatia b eta-gar~a (Boe ) , Spat , "Reivision of the Juras­

a·c Cephalop d F u o Kachh (Cutch)", p.212. 

foterial : 

T o sp cimens (L51~ Ll63), ne·ther of them complete. The former · 

i sli h ly lar r and c :sts of t e in er horls (e cept t e last 

t2.J..f- l of th phra aeon ) and the body-cham er, including theA 

p rtur • mhe latter c nsista of part of t e body-chamber only. 
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Descr ..; ption: 

T~ b tt r preserv d sp cim has invol te orls, ·th dens 

·i~e r·b v proj ct don the flanks~ T" p mari s ·vide at a out ~id-

i tot. or t -·e econ arie, li htly p oject on t e 

v n er.. T are compress , oval, ~"th a steep umbilical slop .. 

The b nin 0 t e bo y- c_ be i ovoid, the greatest .... th at t 

u bilic dgeo T ribs are bl ter an ore distant than on 4­

"' 
i n r vhorls an prorsira at divi n a bout one-third vho h i ht' 
i to t\·10 or thr e con aries. In e C · aries a.re frequent. The sec n-

d ri s al" proj c e lig t y on the v t r. The umbilical slope is 

st ep and th flaik flatly rou ded, so that the w or_ ppear compre sed 

ho h the h · t an idth are almo t equal. Th venter _ rounde • 

er occ pi f a 1 orl dist rminated by an ob i.u 


c trictiono o iy he lo er part of ic is preserv d. 


Remarks : 


Spath (192 ) con i r d Subkossmatia beta- aruma (Boehm) to be 

c os to ~o obscura Spat , ,. ·ch cliff r f om the enotyp , §. opis 

(JQ d c. Sowerby)~ i being l ss compr d, ci h le s d nse ribbin 

t b~ at venter in th i ner . o All these forms are very0 

clo ep ho rever , and y be oubtfully distinct sp cifical~y. 

Bot sp -'cim 

~-ga..mma in ng involu inner horls, d n e y ribbed and •th a 

v nt r and a mor evol e o te w orl with blunt mor d. tan 

s. 	 Th ci s d scrib d by A:>path (192 ) are .. 1 more densely 

p y ribbed on th outer orl. 
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A _e : 

I · tc.. , Subkossmatia occu in t e Rehmanni Zone and Louer 

~e s Zone (Spath, 1928), ;hich Callo on (1955) cons "dered to e uiva­

ent to th J on Zone an Low r ? (Coronat Zon (Middle C lovia ) 

I Mada ascar, Basse & Perrodon (1952) a i ne Subkossmatia t the am 

o~izo s , y c mparison with the situation in Kutchh. 

Dimensions : 

151 D H w u H/VI 

End of body­
ch. 34(.40) 34(.40) 23.3(.28) (1.00) 

Gen s Eucycloceras Spath, 1924. 

(Typ sp cies: Steph&noceras eucyclum Waagen, 1875). 

(?) Eucycloceras sp. indet. 

Plate VII, Fig. 2a-b 

One sp cimen (Ll9), internal mould at the beginning of . the body­

hamb 

D~script.:on : 

T4 t rl i compr an flat sided with a vertical umbi · 

c'll ~?S.11 and a slightly flatte v nter. The ribs ar sharp, ns and 

· ~ht y falcoide T ey bifurcat at, or just belo , the centre of th 

f d the secondari s are sli htly proj cte on the venter. Th 

ilicua seems to be inv lut , but only the part bounded by th pr served 

~horl fra e t is pr erv d. 

http:23.3(.28
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l 

Rer.tal"'_l{s: 

This speci 	 n is doubtfully ref rr d to Eucyclocer s, rat1 : 

J~ __an Subkossma.,ia, becau of t a par ntly involut umbi-~cuo. 

~ e i ~ ture ·ho s of th se iwo nera, h ~ever, are som h t s· 

1928, Po 209), alt ou h Subkossmatia tends to sho · dif... renti tion 

th ri ing 	on the nter s ell as bein more evolute. 

~: 

-~ the n· · ematus Zone also (Sp th, 1928) • Callomon (1955) \!:ould c r­

... cl.at~ the for er wi. th the Jason Zone of Europ (Middle Callovi ) , ., 

Dia a ~tu Zone b in quival ent to t upper part of th Callovien 

er Callovian) . 

S p rfamily HILDOCERAT CEAE H at , i867. 


F i y SO NINIIDAE B c an, 1902. 


Genus Fontannesia B ckman, 1902. 


(Type speci s: Dumortieria grammoceroides F.aug, 1887) . 

Fonta.'l?lesia 	aff. !· grammoceroides ( Haug ) 1887. 

Plate V!II 9 1• 

887 Du -.or"ie:ria grammoceroides Haug, "Polymorphidae" , pl .5, . 5; 

te t - .6c. 

? 902 Fon annesia grammoceroides ( u ). Buckman "Emm ndationa o 

Ammonite No enclature", p.6. 

905 Fontannesia grammoceroides (Hau ) " I nfer i or Oolit e Ammonit es", 

Supp~ . p.cl 
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On sp cimen (Ll 6) s ptat u o 45 


·ng for alm st on fur r whor • 


~scrintion: 


inn r w orls a.r s · h rounded fla.'?.k and 


att e nter be in a bl t 0 t a diamet r of c.12 m ~ a 


istinct, roun d ilical e d v lop ru.d th umbilical slope b 


"nin so up to a 


Th rib on th inner r si ple, blunt and recti adi t 

r ther 11 spac d. On the outer 1 orl they b c me slightly alcoid 

a:: ar stro y proj cted on t should r, s parated from the k el 

ya ooth b d. The umb ·1 ··cal slope and innermost part of th fla 

4a1 als 00 ho O e or t o ribs are a en to divid on the penulti t 

~ rl and o the o ter whor there are five or six bifurcating ribs. 

T pri ri s ivi near th centre o the flank and t .. e secondari 

a! sharply reelin before bein proj cte on to th shoulde o 

T e whorl ection becom s compr ssed, ov t t e beginning 


f th p -nult•mat orlo t flank con inuing to be rounde up to th 


at er part of th out r tJ o 1, re they b com flatter, giving the 


o l co r sse s b uad at s ction (Fi • JO). 

T eke t at all ta s and app ar to be unfloored 

t rou bout . The -xt rn · ture is th rune as that of th s· c·men 

r. luculenta beloVJ (p. 75) f The L lobe is sl nder and trifid, 

epar ip ti e a dl • u2 is traight and u3 is ak­

r tr ct The inner suture i not expos d.
• 
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T tro 9 bac ·ardly biplic t ribs of t is p imen can b , 

..atch ·n ! o grammoceroidea (Haug), w ch differ o 1y in having d ~s r, 

.~o e r cti adiate ribbing pa ticul ly o th i er whorls o Si il 

i 	 bing a..lSO occurs in !· fairb idgei Ar ell hich9 however, has coar r, 

s den r·bs, •th a lar r numoe 01 divi d primarie than eith r 

Fo grarr..moceroidcs or the p se t sp ci n and al o pos eases a g nt e 

. bilic s op • Whi e the present s cimen seems to b interme at 

et en h e t.o sp cie in rib en ity, it ould app ar to be muc 

clos r t ! o grammoceroides. 

Fontannesia s o s a resem 1 ce to Grammoceraa in most char c-

v r ( r . ell 195~, pp.5640 56?, 597), but the latter typically poss ss s 

-..nser an re falcoid rib in , ohich in Q.. (Pblyseogram.rnoceras), 

some s of hie Ar 1 ( 95 , p.564) compar d with ~· fairbridgei , 

t~~ s to fascicul.at at the um ilical ed e. T..e inner orl of 

G?ammoce.as ten to b smoother and th external suture is s"mpler 9 

.rl or stoc L lob an akly divid d umbilical lobes, which 

~ n t ret acte • 

The p cime of Fontannesia figured by Buckman (1892, 1905) 

ere coll cted from th Discites S bzone {Soverbyi Zone) of Dorset and 

· m ( 952) r cor s Fontannesia from the "Zone of L. di.sci tes" in north-

t Ger y. 0 tsid Europ 9 Arkell (1954) r cords the enu from th 

S ~ by· Zon i West Australia, probably th Di cit a Subzone (Arkell, 

http:G?ammoce.as
http:fascicul.at
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954, p. 568, 596). Alto ht ·s en - occ sin the low st s·b­

~o e the rop an S 1erby· Zo , it o snot ollow that it ·s of 

p cis ly h a e in th ntipo s an~ a n ral Sew rbyi Zen 

ge m y be or prob b e~ 

Dir.:s sions : 

D H u H/W 

body ch. 77 28. 3( .37) 20.1( .26) 28. 7(. 37) '(1. 41) 

E 45 16.2( 36) 13.?(.30) 14.6( 32) (1. 8) 

M a.sure be­
t'· een th ,. (17) 7.5(.44) 7.5(.44) ( .99) 
... ibs 

red betw en the rib 

Fontannesia af!. !• luculenta Buckman, 1902 

Plate VII , fig. 2a,b 

? 1895 Du ortieria grammoceroides Haug. B ckman, "Inferior Oolite 

? 1902 Fontannesia l uculent a Buckman, " endations of wnmonite Nomen­

clature"9 p.6. 

' 1905 Fontannesia luculenta (Hau ). n "Inferior Oolite A onites", 

Suppl. p.clxxxviii, text- fi • 187. 

Nateria.l : 

On sp cimen (Ll65)P · o ly septate. 

Description: 

The inn r horls ar su q at , but rather more compr ssed 

t ~ in th previously describ d specim n, an~ poss ss rounded flan.lts 

z.n b t eel. T e r· s ar blu t sli htly falcoid and fairly d nse; 

-_i htly prorsicline on t e fl a and proj cted on the shoulder. 

http:13.?(.30
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Int ..e lat -_ stages t w or s ction becomes increas~ngly com­

;>ress d, ·1· th round flans nd srn oth, gentl umbilical lop 

.(;'throu ho t. The ve t r rm.... ns k l and is separated from ·~v•.&.\., a.~J. 

by mar" ve. re-lateral shoul er. The ri' b come slig tly mor 

. ~faJ.co and ore project d on th sho dero A smooth band in.,, -ve in 

etw en the s oulder a th T e latter is appar ntly nf oo d 

at all sta eeo 

The ·ture (Fig. 11) is rat r imple at t e be nni g of t.e 

~norl, the E/L saddle is broad based and weakly divide- whi~ e a 

iparti saddle separates th slen er t 'fi ~ L lobe from the si ·1-r­

ly trif.:d an trai ht u2. u i trai ht and weakly retracted. T.e
3 

i s ture ha a do i nt /U1 saddle and reduced U/0 saddl ~ 3 
u ein mall and obliqu • 

.t larger diam ters th lob s and sa es become more incise , 

t retain the ame relativ posit.on • 

Remarks : 

The mor c mp ea d orls of this sp cimen and its sirnpl e 

e s pro ounc ribbin istinguis. it from the precedin example. It 

Fontannesia explanata Bue n and ~. luculenta BucKman in coil-

i and orna ent. T'ese to sp cies are very similar, the princip 

if re.cs bein that the for er · more evolute, densely ribbed ~~d 

oes not posse a ventro-lateral d The pre ent specim n is similar-

l ribbed to r. ex;planata, but is more evolute as well as a ventro­

J.ater ed e, in th e respects resemblin r. luculenta. 

http:posit.on
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E~ clarkei (Cric ) :s al o ti ntical ~·th th specimen of !o 

__uculenta o \, · ch uc_ ~ 1 1·6 ~· ) ~· u~ed , t•(l 92 ~ o~ , ~ig. ·- - On.iy n ut 

~p t o a d·ameter of c.70 ut t lar r d·amet rs th ribbing of.' 
whil~ that o F~ uc et per · sts (Arkellw 1954; 

f· cari nata B ckroa is so e ~ t s"milar to t e above specie ~ 

D t s ar ru sir diat an uc coarse. on t' e i~~~er ho s an 

core sig ·o dal on the outer. The ction of the outer horl s a co ­

oval9 "tho t a ve tro- at ral e and rlt h promi ent sharp 

..eel. 

The pr ent specimen 'X)uld s m to be most similar to E· luc~enta 

:n all its characters exc pt r i b d nsity, in hich it resembl s I· exp-

l anat a Fo t is r aaon i t has b en id ntifi d here ~th the for 

p ci s" 

The above forms are all v ry a·milar and may represent the ran e 

o_ var · tion of a singl speci s . Ho ver, until a r evi sion based on a1 

re-assessment of the vailable materi al i s a , i t does not eem advi ­

bl to unite hem y • 

A@: 

So erbyi Zon ( ? Disci t es Subzo ) . 

Dimenmi ons : 

D H w u H/W 

End of outer 6 23. 4( .34) 16.3( .24) 25.5(. 38) (1. 44) 
\"J orl 

En of pen t . 

Tihorl 34 12(.35) 10( . 29 ) 12.5(.37) (l.20) 


http:12.5(.37
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Fontannesia obruta Buckman. 1905 

P ate VI I 0 r · • 3 -c 

905 Fcntanneaia obruta uc ' 
0 Inf or Ool"t 

p. clxxx ·x, pl. 24, fig. 8- 1. 

One speci n (IJ.67), compl te, but with part of the oute w.or 

·ar. g f one rhor consists of body-cha ber. 

Dcscri ptioi.1: 

e inn r VJhorls e sub_ua.d ate, with round d fan.ks, a 

m . prominent ventro-1 eral shoul er nd a vertical ~ · ubilical slop • 

libs are t ron nd dis · on th ~ a d project d on th s houl er~ 

p rate rom the b unt keel by a mooth band. The um lical slop i 

t T 1 -t r 'orls b co e i c asin. ly co press d• t um i ... · cal 

v rtical d oot b + "h ventro-lat ral d i l"'' 
~ .:..s rest icte to t b s of the keel. The flanKs 

0 CO la t an t ri s weak p rticularly near the umbilic 1 

' 
odg \l'lhere they b co o aolete. lh re the test is pr serve at th 

n of t e out w orl9 str"ae r vi "b par lel to the very ali tly 

· ~ c st sept ia expo and hows that th i ternal• 

p rt ha a sin addl • Par of the external sut e i vi ­

::... l r t e nd o-- t e hragmacon ; th L lofe i al n er and trifi e 

Remar ks : 

Thi sp cimen is al ost id ntical wi.yh the olotype of E~ obr ut a 

·"'i ure by Buckn an (1905) v th princip 'fferenc s being that the 

p s nt s ciman is r th r less d nsely ribb d and slightly less com­

p sse at a corresponding di t r. Th i s are similarly recti­
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r diate a d f de near th umbilicus , ho~e r; t ere is no prominent 

c tro-1 teral e a-e p esent and the fla s are conspicuously fl t·ten ­

mth verti al bilical slope, as in !o obruta. 

·1ical slope and r duc~d namentT 

xamp soft e _atter genus fi ur by Buckman (1892) shoi a • at 

... "·uction in o ent, t ilical e i much aharpe~ and th ·x­

tern s ture ha a shorter9 bro e L lobe. 

A e : 

Sow rbyi Zo (? Di cites Subzon ). 

Dimensions : 

D H u H/W 

End of pre­
serve (85) 32(~38) 
vi orl 

Fontsnnesia sp. indet. 

Plate IX, r· • 1-3 

faterial: 

Thr e specimens (Ll68 L312, 1148), the first to almo t 

~tir o th last con isting of bout half a septate whorl. 

Description: 

The sp~cimcns are involut d compres ed fasti ate, t'Ji.th 

:::J. tt des, xcept for IJ.48 1J hose flanks ar gently rounded. 

Tn inner . o l appear to be fin ly ibb d, while the ribs on the outer 

r r ctir diate on the flanks an s rongly projected on the houlder, 

w1. re t ey ar separated fro ke 1 by smooth b ........ The umbilica.L~ 

ilical .edge. Several r "bs 
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on t e o ter whorl bifurcate, ome n ar the centre of the flank, but a 

nm ber t nd to be f scicul te, ly in 1312 and L148. 

Sut s ar v·sible only i L 4 9 which has a slender t ifi 

L lo d t s ptal surfac ho~ s sin le i nternal saddl • 

R ::arks : 

T e sp ci are appare t ly relat d to the others :n hi 

c on, tJJhic v bee_ r f err eve to Fontannes i a . They s 

t b close to ! • luculenta, t e f sciculation of the ri bin can not 

d i n any prev·ously c ib sp ci s~ 

(?) S er yi Zo 

(?) Fontannesia sp. indet. 

Plat IX, fi • 4-5. 

Katerial: 

T'!fo speci e (Ll90, L316), al ost complete. 

Description: 

ot sp cimens are mode a ly involute , -th compress d, 

f ti at orl • The ibs on th inn r · orls a_ sharp and d nse, 

eco _ ng ightly falcoi in th mi . l stage and rectir diate on th 

ter whorl ~ ere they re strong and distant, fading close to the 

'lie a d tron ly pr j ct on the houlder, separat d from a 

bl t .. 1 by na ro ooth band. T e ilical slope i s smooth and 

gentl thro ghout. 
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The external septal suture is visible on 1190 and- appears to 

have a broader, less slender L lobe than in the apecim ns d scribed 

bove. The septa! surface is exposed in L316 and shows a single in ernal 

saddle. 

Remarks : 

Alt ough these two specimens seem to belong to the same group 

as the pecimens described above, b ing very similar in horl shape, 

they differ markedly in the ribbing of the outer whorl, hich is much 

stronger than in any previously described species of Fontannesia , from 

which it also differs in possessing a stockier L lobe in the external 

suture. Despite these differenc s, ho ever, they ould s em to b more 

closely al.lied to Fontannesia than to some other genus. 

(?) Sowerbyi Zone. 

INCERTI SEDIS 


Genus Sulaites Getty, gen. nov. 


Subgenus ~· ( Sulaites) Getty, subgen. nov. , 


Sulaites (Sulaites) pinguis Getty, sp. nov. - TYPe species 

Plate X, fig. 1-2 
Plate XI, !ig. l-4 

Di agnosis : 

Medium-sized ammonites, inner horls planulate, with tabulate 

venter; becoming depressed at a · diameter of c.55 mm. and developing 

almost coronate outer horls with a flatly rounded venter. Ribs strong 

and rectiradiate throughout; primaries with prominent bullae at the um­

bilical edge and bifurcating at a strong lateral tubercle (bulli-tuber­
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cl:l.at ) 

ve­

neco 

r . 

daries ecomi ullate o 

o mod·r·cation oft' r 

t 

n 

e shoulder and 

occurs. Ape~vur 

eY.in on 

not knov • 

Dc:~i l~"io .no~inis : La i 

_.S._t _'l'_a_t __.i.:.YP..i.-.:._c_u_rn : Ke. b lan an 

uis = f 

format·· o 

.... 

, 0 ~ m er. 

K mabo Vall , cen ral e t Ne 1 Guin a. 

,;atericl. : 

ho oty , (L363), t n ·ell-pres rved and tven ... 

en 1 s well-preserv specime , som of ich ar oubtfully ref rred 

to thi sp ci sG 

Descri-otion : 

T e inner rJhorls re evolu e an ubc·rcular9 becomin ta ulat 

th · rni rowth stag 8 9 \tl th e tly c · ved flanks separat f o the 

0f . ::rly lical ~all by a ro umbilical d e. T' e rib 

la~e o. m ilic ed e nd n b fore dividing at a later · 

tu ·ercl into t !O cond i .:.th cc ional intereal~ e T.. e 

..
S ·' COll ri are bull te 0 .. t e s oulder, an becom weaker on the v nt r, 

:.."'o ~ucing a sli ht v nt fur u to a d·amet r of bout 55 !Ill• 

c'". lo t· ~r ar of t e s co dari s is visible on the in er horl bu 

t tl s ze t ~ho ls b com more i volute and dep_ess tre umbili-

C "' slop 1 ss st e and t primari s r l t:vely longer so th t t 

s con &ri are occl y t e follo ·ng whor • 

e point at c the ~ho ls b come depressed is quite abrupt, 

ut in o y on sp cimen (149) is the onset of epression marked by a 

:a.st ·ctio oft e r1 0 l (Pla e XI, 2a 11 b )e Tu • ation of t.• "' 
venter p r ists on t t r ed 1h r s an l. lo t only in •he 

-·get, 0 t d p d sp ns. As t e ?Orls b come incr asingly 
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~prcsse · 9 a lad; , ral d e i pro uc a ~out mid-flank\) \"hore th 

le..t r t bercles ar sit ~ an t umbilical edg b com s o t 

T l rsist, ..o~ever, a d mo e on to t e lo er pa t of t. la eral 

d ·e ... L the largest s cim ( ostly f ra ments of t• outer w:o 1, e. • 

1357, pl x- f i .4 -c) s · nguishabl t ·end to C\::9 

.
1 SS p 0 ne t u to t e cur at e of t lateral e Th · => chang• 

od ce an almost co onate Vihorl .:.n h ar er .sp ci.ens (Fi 12) C> T 

' ody-c amber occ pies n a ly one horl in the lar e sp cimen ~ but t 

ap tu:r is not pr se ved in any. 

The eptal s t e i visible int e holotype, but i- be te 

ispl y ~ i 120 (Fi .13) Lis very brad and separat d from a st ·ght 

2 road9 i pl • u3 s o liq e, but not completely pr 

e int rnal e has m jor I/Ul? saddle an a mor wealtly 

er U1./U3 sa " ul? is of t depth a u_. 
~ 

A_l th 

1 bes an addl s ar broa ased n eakly inci ed. 

Dimensions: 

For th m asure t s e t e ppe x. orl heig_t (H) st. ·~s 

ti e lo try with or d.dth ( 'J) ( i • 14) 9 : ;le showin is ­

c etric r ~t c mpared to the diam t r (D) {Fig. 15). Worl ~~dth and 

ow positi lo etr·c ro t (Fig. 16). There i a we 

posit·v r e atio t~een U/D and H/W (Fig. 17), indicating tha th 

re sp cim ns ar o mor compr s d, a r co-ni tren ., in 

(see W termann9 1966). 
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Remarks: 

This subgenus , ~epresented by a singl e apeci a , cannot be i denti­

fi d ~ith any genus previousl y descr ·bed. The outer whorls r esemble 

Teloceras, which, however, does not possess bulla e near t he umbilical 

e e or shoulder and t he inner whorl s are not planulate . Stephanoc e.as 

and Nor mannites have planula t e whorls, but the ribs are simpl e and con­

t inuou and wit h mid-lateral tubercles . The septal suture of Sulaites 

s. s . i s much simpler than in both. 

Subgenus s. (Parasulaites) Getty, subgen. nov. 

Sul.ait es (Par asulaites ) serpentiformi s Getty, sp.nov. - Type 

species. 

Plate XII, f ig. 1-3 
Plate XIII, fig. 1-2 

? 1926 Coeloceras moermanni Kruizinga, "Ammoniten en eenige andere 

foss ielen uit de jurassiache afzettingen der 

Soela Eilandentt, p. 44; pl.13, fig.2 eom. dub. TI 

Diagnosis : 

Sulaites in which the planulate stage persists without modifica­

t i on throughout the conch. Aperture with small lappets situated at mid-

flank. 

Derivatio nominis : from the planulate ("serpenticone") whorls. 


Stratum typicum: Kembelangan formation, 'A' member. 


Locus t rpi cus : Kemaboe Valley, central est New Guinea. 


http:Stephanoce.as
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Th~ .olot p (Ll62), t el 1- r s rv specimens and si · 1 

':':~ 	 1 p!" SC V 0 

Th inn ~ho ls of this ubg us pp ar to be identical wi 

e of §o Sulaites) pinguis d scri d bove. The w orl ar su ­

circu.iar '"t a tabulate venter and f at y rounded fl s. T.e orn et 

c t:p .. se s ron bulli-tu rculate p i ri and the secondari .. ar 

la n t ho der and ~eake on t e venter. 

T e ubcircular ihorl ectio persists throughout all gro~vt 

( H'"ct--- . an i som speci e s ten s to b co mo e subquadrate , ... 1 • 

lo.l 	 ) I olotyp , h ~ev r? it ains subc rcular nd to ard"' 
ll n of t body-chamber th on of the venter i r d ce 

T" e cl s on th last two or t ee ibs are also r duced and th 

· se the small appets occur n ar -fl One other p c"me• 

(Ll32) also possesses 1 pp ts, but i slightly more quad.ate, smaller 

d more densely rib ed~ 

i ~1 s cimen (L88) almost as large as the holotype (which 

is the 1 -g t p cim £) sho ~ a pronou c d tabulation of the vent 

u:. i or ament · y very ax , de... se ribs. Th~ inn r whorl are p 

s 	 rved only &S n int, but ho ed that the strong, bul i ­

berc at pr· marie,..,. are pror ir . te, feature not encountered i" 
~.... \,..,..... ot r Thi specim n s B to be diver enc from the norm in the• 
. 	ectio of incre ed o nament. 
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T.1c development of the s0ptal sutw: o in t•.. _a,er gro\';th stages 

ollo~ · by co bin· ~ in o tio from sever spec.:.me:o.s ( .....i • 

9) 

he ar iest tage for ·hie t. re is &~y inforrcat on ia at 

\ .. 1 _ i""hi of 1 5 mi°' wh e t .bilical lob are all equal_y 

v~lo d so t ~ t the sequenc of inse ion of n w elements into t 

e s unk oml. T e obe on th bilical si e of th inte al 

addle9 ho ever, seems to be nor 1 ment and perhaps p t o a split 

u Gl It r mains a minor 1 ment throu hout the elaboration of ihe 

utu eo The adjacent lobe 9 which abuts on to one side of th uobilica.L 

·cam, is probably ul and, like t lo e (U3'?) on t e other side of the 

,;.) .... - ".:'. 
~ 6 ot r cted. Th i ternal saddles are slim9 but those of th 

e...terna.l tu e are v ry broad based and &kly a d irregular y incis d. 

Di!nenaions: 

For the meas ee t .e ppendix. V.horl height and who_l 

t;;. th r..ow a.Imost iso et ic ror1t ( · g. 20) and a compari on with .§. 

( Sulaites) sho~s that t ere is considera le overl pin the lo~er part 

cf the curve nd only tne lar er sp cim n cfeach sub enus are distinct. 

QSee Fi 21.) Si ilarly, heig t ho-s isometric growth with 

~ia.~ ter and ·Ji t shows isom tric o th ~ith diameter also (fig. 22, 

23)o T e curv for H vs. D i alm st the sam as that of 2· (St.Uaites ) 

elow a di meter of c.35 mm. the two overlap, but above this diamet r 

~o (Sulai tes) ten s to be hi hr t ian §~ (Parasulaites)o In the same 

~~y ~hen W and D are considere 9 below c.55 mm. diameter the two sub­

ener overlap, but above this dia:i ter t ey diverge strongly, due to 

th negativ allometric gro·rth of th one and the isometric growth of 

the ot er . 
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The e is a J positive correlation between U/D and H/ W in 

§o (Parasulaites ) Fi • 24) and t re i considerable overlap betwe 

l;Le i mr.:atur diamet rs of t ..e two ubgenera, but if oru.y the max.:.mum 

xes ved diem ters are plotted ( Fig. 25) they all i to t ~ clusters, 

~ar e §Q (Sulaites) being more involute and more depressed than lar ~ 

~Q (Pa~~sula:tes ) 

T e rib den ity curves of ~· (Parasulaites) nd §. (Sulaite- ) 

verl ap complet ly (Fi· 26) and the nu. ber of ribs per v.. orl remains 

nstant from an early sta e ( ig. 27L~ 

Remarks : 

Since th inn r horls of Sulaites s.s. an·§. (Parasulaites) 

ap ar to b indistingui ha _ and th a~no tic characteri ic ar 

only on e outer t orls, t e taxonomic eparation ow.d 

s -e to b at mo tp at the su e e ic 1 v 1. Moreover, since Sulaites 

• a t · n a la.rger i e, in ral, t an §.. (Parasulai tes), hil 

~he la ter possess s lappets, suggests t t t e two may form a d.i­

10 phic pair. ·1..:.tho t information concerning the stratigraphic distribu­

ion or f al ssociation of th sp cimens7 ho e~er, this hypo ' he is 

t t tativ ~ 

T e only su gestion of any as ociation is given by 1290 (Bul­

atimorphi~ tes sp~ j vo)Q hich occur in fr gment o a concretion te­

a tne. •t th incomp et _ imprint of as rongly ribbed ammonitet which 

a a.r to have bulli-tuberculate pri aries on the inner whor~ • Th 

s~ c·m is so badly preserve that no firm conclusion may be dravmo 
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::. t i 

0 p ev · ously descrl d am r.i te fro Indon ia, only 

0 celoccras" moermanr.i Kruizing {1926) e s to show a possibl re.s'=' .­

lancco This fo m i kno _ onl~ from th holotype9 w ic cons ·sts r an 

L ter al ou.l only on e of w ic' · preser ~. T -a orl a ~ 

e lute nd app a.r to be bulli-tube cul te, bu the figure is poor c.-. 

xternal suture (Kruizi g , 

-926; te~t-fi p@44) is simple l "ke t t of Sulaites, butt E/Lo 

sad is t same s·z as the L/U a an u is retracted, wher2 3 

Sulaites E/L ·s lar er than L/U and u is not retracted~


2 3 
~k 11 (1954) and Donovan(" Visser & Her So 1962; encl.179 

:ig.24) consi ere Kr "zinga s sp ci s to be Norman.."'li~es , but the sp ci­

f :g e y Donovan, although s , has typical bulli-tu ercula 

p:.. m- ri s, the s condaries are bull t on the shoul er and eak • on t 

actly as in Sulaitess and the speci en can be c~osely match 

by s . ~ ... examples in the pres nt c 1 c ion, e.g. Ll07 ( pl.XIIl fi • 4 ) • 

Ar! ell later (1956) tentatively assi n d "Co" moerma.nni to Coeloderoceras ,-
Jhich is an volute enus9 culate ri s, which lose t e inn r 

'vU re s and b come Stephanoc ....ras-li1 e o t e out r hor s. Ho -1ev 

tn - inner t bercles on th inner hor i above th umb" lical dge an 

th out r tuberc s are situat hi hon the f ank9 at the umb·1·cai 

s am of the next horl9 o that the rimari s e relatively long. T 

~ rl s ct"on of Coeloderoceras i ound d, ith an arch d v nter (see 

- mer9 1965; text-fig~ 3r,s,t). On the outer whorls the inner tuber­

1 s ar o t irst and the outer are lost 1 ter, in th specime is des­

c:.. "b by B emer (1965). 
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The suture of s~ ~ites res mb s c rtain Coeloc ~atina (Fig~ 

3J 9 ~ ~gely in t ~imp form of t e ement~ 11 tl oug .. t e int r· 

SU e this su f ily po sess a spl t u
1

, v ich m y be m tcr.c in the 

Lte n t e of Sulaite..:i 

Th affin·ty of Sulaites i ubious an its syste atic posit:on, 

certain. T e pro ab y m er conchiate Sulai tes s.s. ap?ea6 

. t ph nocer i -- e, w il t e ro ably microconchiate §. (Parasule.ites) 

~ ar p risnhinctid-li e. 

If th impri t associat with Bullatimorphites (TreptocerJs ) 

c: . in et ~ (I290) i in fact Sulaites , po ibly Middl B thoni n to 

~ r Callovi n a e i su e ted. H ~ever, the vidence is hi~hly ui­

vo al and t e enus could be from any hor·zon from the Lower Jurass c 

t th Cretac ou • I 
I 
ISulaites spo juv. 

Plat III, fig. 3-4 · I 
!-!aterial : I 

Four sp ci ens (IJ.07, L53, L206, L235) ~,1 more or 1 ss completa, 

o of which are more th n c.40 mm. diameter. 

es.cription: 

All t e examples are mo erat ly evolute ith compressed oval 

·:or. s, in which th v tr is tab ate. T" e primar·es are stron, bulli­

t here ate a d strai t, ~ ile th secon arie b come bullat on th~ 

.o and ~ a.~ non the ent re 0 e sp c~ en (1235; is rather wi ' r 

t ~~ s 's 

oth rs and evelops a 

con o t againo 

late al d e at c.22 mm. diameter, but 
I 
\ 

I 
I 
I 
\ 
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~i ,.~:::_..rks : 

Alt'oug smallo t ese s ci ns are clearly Sule.ices . 

~ ve ~o t, ho eve attain d tne i re eubge ric distinctio. E 

~,si 1? ai~ · o gh th wider~ orl of 1235 my su et that it cotild 

perh ps be an incipi nt Sulaites s.s. 

Dimcm::i ons: 

S the app ndix. Comparison of th SC tter O! H VS D nd 

\ ' VSo D Fino. 299 30) for 07 L235 vit the correspondin scatt r 

ho -J that these small exarnp.... cs 

1all within the ran of t e oth specimens assi n d to St~aites s.l. 

See abov , er~· (Parasulaites) . 



IV. CO ·'iPARISONS !ITH OT!BR FAUNAS 

.. 
0 of t e era pr se t 


11 t er .scus io .ch ~no .... tre.te - t1e 


,,... .... p • b• 

...,..j t.:.al a c J. c t e fa• 


0 t r 0 Macrocephcl.ites ct rnornhitcs n
.' 
S4'ep llanoceras e u r -r. de and no loc iti aero 

ot ·oun i Jo nor d reay r pr ent y 

Iil.....oetia0 (c ?Eurycephalitcs) · R alm, ohil 

~p ifi 0 It has 0 b -n 

i ( ' est rman 9 .,\ Th Arabi sp c·e 

s 0Ste, anoce;r-sa" b A ( 952a)has b o n to b 

(""&mi Y rn oc r t ) stermann (1965) ~ 

· ·c "' i ou out th Te 

-
0T o e re tr t di tl" b of BullatimorEhites y b 

!lid e re r sio i e (. _kel - 956)' ut it it: 

tsid~ oe t rn E op i t e (St phanov, 1963)' no t' 
so ~c Caspian a d t - Pamirs ( ~ ell, 1956) d in Ar,,.. n i 

Oleos epharms is k o !ro est rn Eu p " 

0 ~ J an c n al _d 

An· :ric 11 o t t too a t:.ro d-t:d.d • 

S v r o . er e "Ji ly di t ibut e d~ b· f o only 

:l O OC iti So · i cl e Bullatimor~hites ( ~reptoceras ), 

i . own ""rom c ntral 

( tephe.novo 1963) , and may e 

90 

0 

Fontannesia 

( 
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repre nted y a r cord of "Sphaeroc .ras" microstoma (d'Orb.; from th 

Julfa Gorg • It also occurs at Kutchh (Enay, 1959) and may b more 

d ly dispersed, but cone al y the nomenclature. 

Fontannesia occurs in west rn and central Europe and in Tur ey 

( remer, 1966) , but is also r corded rom British Columbia (Cric :tmay, 

1930) and is said to occur i n Argenti (Ja orski, 1926). The lastv 

ho ev r, may be a misidentification ( ~estermann, 1967, in press). 

Arkell (1954) described a n b r of pecies from West Australia, which 

i dicat a connection between this area and N Guinea in the Middl 

B jocian, which is confirmed by the presence of Pseudotoites in both 

r e ons. 

Docidoceras s.s~ occurs outside western Europe in Turkey (Bre er, 

1966) and, doubtfully, in southern Alaska and Oregon. 

Qe (Trilobiticeras) ho ever, has be n found in West Australia {Ark 11, 

1954) and this subgenus is consider d by Westermann (1964b)to be the 

microconch equivalent of Docidoceras s . s. The latter is not known 

from A tralia, but the specie in the present collection may represent 

t e macroconch. 

The Callovian Subkoasmatia is kno n only in Kutchh and Ma agascar 

and is, therefore, indicative of the Ethiopian province (Arkell, 1956), 

which continu d into the Oxfordian h n it was characterised by the 

Ma.yaitidae. Unless the specimens ~ hich' h ve been described as Macro­

cephalites? are, in fact, Mayaites, there are no representatives of this 

l ater family in the present collect· on. Eucycloceras is most 

undant in the Indian Realm, b t has also been recorded from North 

Africa {"Treatise"). Cobbanites, hich is p necontemporaneou nth 
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3;:.J.cyc_ cera""., n ic tcs a conn tio ac o s · t~1 north Pacific, si ;i.CO 

Sp ·C s o'" t out ern aka, 


ti - C l~bi (Iml y~ 1962a)~ T ·s c ec o a also 


Pseudotoites 

kel.. !) 1956) 

lanfoX"dice as occ :rs in o-M~ ascar regio in 

S u~ r c but Hi~alart ·tes, it ch it is sociat d9 s' 
ric ort an 60 thern Eu:rop ( 9 

i:: "') .­,...o o h fer h" i di tribution m y e · en-
·><>.... lo~ic b t r not i nt · r a 1 ~ 

Finally, Sulaites s no o y f om e Gui ea? p r aps froa 

t.. s d th n o B bare 



G srnRATIGRAPHIC DISTRIBUTION OF THE FAUN 

Th str~ti rap ic i orm tion g ven in the Systematic Descrip­

tion~ is ~w . ised in Table I, together ith the approximate number of 

s cimens in eac enu • Nearly half the id ntified material belongs to 

• nov. t e orizon of w ich i not kno~ , but if Arkell as 

correct in placing •t as an ally of Coeloderoceras, which may b possible, 

it :ould b of Lo1er Lias (Carixian) age, and therefore, th oldest kno 

ammonite f N ~ Guinea. Th only othe d roceratid from the 

Indo.esian a are a poorly pres rved Eoderoceras (Sin murian) i ured 

by K umbeck (1922) from Retti, and a Microderoceras (Sinemurian) figured 

y ehm (1908, pl. 11, fi • 5) f om the same islan • 

No Lower B joci n ammonites ar kno 1n from the southwest 

Pacific isl ds an th Fontannesia and Docidoceras are, ther fore, the 

next in ord r of age. In northw st Europe both genera are char cteris­

t:c of the Discites Subzon~, Sowerby Zone, b tit ~ould be unre to 

argue from t at that they are of p ecisely the sam age in New Guinea. 

It is rat e more probable that they indicate some horizon within the 

Sowerbyi Zone as a vhol • 

The Sauzei Zone is probably not represented here unless by 

St ephanoceras (Sternmatoceras), but the close affinity between~· 

(Stephanocerae ) af. skidegatense and th Hum hries·a ·m Zon forms of 

~ester Can da n , indeed wit ~· humphriesianurn itself, i die te 
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pp 

o Zon 

r Ba oc a 

me B an 6 p 

tho i 

from belOl:J 

9 so that ·ta r 

the · la 

b bly epre 

Up 

e B....t o 

e cor po . th t 

t r lacuna occ pies 

Bullatimo!J?hites 

• ~~ (Tre tocarar;) 

i 0 L ...,e_ 

of Bullatimor-ohit0~ 

C lo ia i att st y t p senc , not only 

.. Ifacrocephali+.es So lu ut also o 

~ :.. ~o (T!!'eptocer&s) an Bullatimor;phites may cont· n into thi 

Subkess ·atia i ro t a d .. e C lovi of Kutchh <-~n.~. 

c p Be y qui to he Jason Zon lor; r 

i I) 0 t Coronat Zon (Callo 955) ). 

.. mo sub t ntial occ ~s abov this point, "th th 

pp C lo I) ih ti e xfordi Kimerid ~ an the I.ower 

se t d. 

i gno t·c fo i Hinala~ites, w c appear . ~o b 

~o t up "'"thoni in Eu South eri a (•r: 11, 

-956) alt ou h Hs comp typ a of th . al y 

is u ce ta.i.nQ B anfordiceras so occ not ii r than t e Upp 

so 0 rom the B rrlasi (Arkell, 1956)9 ~hil 

..........=...:-..~....h....an_u."""s is r stricte to t o U per Vala initl?l ("Tr tise"), 

i t . 3 youn ~ t fo to hav y t b e re i v from W t N 

http:Ifacrocephali+.es


c etio are ?-.I dl B j oc · "'" 

yi Zone , an olon to . e c o m. :from w ""OP 

ocidoceraa) o T pres n 0 t . 

by t orld .:d 

laticorphites a. o (also oi e) d ~· ( Tre~toc ras ), 

P­ "' o y only ro -a st rn tral Europ i;th BaJ.kans an " 

u c at Bat c ovian. 

L "CJ r Callow· i 

f i ch i \" rl·d · d , t e co 

t-- ic o th E 0 

<; eras n Coobani 

rovinc · f the T t• "&n R an th la t is 

k n oh r rn o h eric • 

e yo t t ·s ar t.e to o~t Jura sic an 

C~ acoou o ot Blanfordicer as Hima ayites occur in the Upp 

Ethiopi p ovi c and So th Am ric , but Blanf ordi­

ce:ras ·s kno t Cr taceo · . s • Himalayi t es is mo e ;;id ly 

in c ntral Am ric d souther 

o 0 cost ephanus s t ~ yo n Gui 

ut o • 

oll c~ion, t r for, co~pris s a f una whic . • ows 

( opian p o ·nee) elem n 

t og t new n , Sulaites, t.e of hich :s uncer.tain, 

ohic to be ea ct t o · Gui d d B ar. 

tr·b 

T 

p c 
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a) Parameters of Sulaites ( Sv.laites ) J?inguis Getty, nov. 


~ Holotype 

D 

(32.5) 
38.4 
45.2 
52.8 

(54.5) 
66.o 
84.o 

:tl.39 . 

30.0 
40.? 
51.5 

(58.5) 

67.6 
82.3 

H 

( 9e?) 

11.5 
15.0 
17.0 

17.5 
21.5 
26.2 

11.2 
14.o 

17.0 
21.0 

24.2 
28.0 

(L.• 2) 

13.2 

17.0 
19.6 
20.0 

30.7 
41.3 

12.0 
16 0 
20.2 

25.3 
(30.6) 

38.1 

u 

14.4 

17.3 
20.0 

23.l 

25.3 
27.8 
37.6 

11.? 

15.6 
21.4 

25.0 
26.0 

30.7 

(All measurements in milli­
meters.) 

Ribs/Whorl 

23 

26 


27 

27 

28 


(21) 

23 

25 

26 


27 

28 


105 
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D H w u Ribs/Whorl 

L49 

4.6 2 2.5 2 


6.6 2.5 3 2.8 (23) 

10.5 3.8 4.5 4.5 27 


14.2 6.o 5.5 6.2 26 


22.0 7.5 7.5 8.8 25 

28.2 8lt7 9. 8 12.4 22 


39.0 13.5 13.8 16.7 22 


49.0 14.5 16 7 17.7 

51QO 16.o 17.6 22.3 26 


53.0 16.2 17.8 22.3 26 


53.2 16.5 19.0 23.3 26 


5L~.6 16.4 18.5 24.o 27 


55"3 16.7 22.0 24.2 27 


56.6 17.3 22.4 24.7 

59.5 i8.o 23.5 26.0 28 

. 63.3 19.5 26.5 27.0 28 


L136 

1.4 .5 1.0 .4 


2.0 .7 1.2 .6 


3.0 1.0 1.6 1.1 

4.3 1.8 2.3 1.6 
6.1 2.5 2.8 2.2 

8.6 3.1 3.6 3.3 25 

12.3 4.6 5.0 4.7 24 


16.7 5.2 6.o 7.1 21 


22.5 7.5 8.4 10.0 22 


32.0 11.2 12.6 14.3 23 

36.3 12.3 16.4 16.o 24 

41.0 14.o 16.8 17.0 24 


44.2 14.6 19.0 18.2 25 

46.5 15.5 19.5 18.8 25 


50.5 15.8 21.7 19.5 25 

54.7 17.0 23.2 21.3 25 
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D H u Ribs/ horl 

147 

(34.4) 10.5 13.0 14.6 24 

(38.7) 13.3 16.o 17.5 26 
45.8 15.0 18.3 19.4 27 
53.2 16.8 23.5 23.0 28 
57.2 18.4 24.6 25.3 29 

L69 

8.7 9.5 
10.0 11.5 
13.2 15.7 
18.7 27.5 
21.3 29.6 

L352 

. 7.5 8.5 
12.5 12.0 
15.2 13.4 

17.3 22.3 
18.4 24.1 

L29 

11.7 12.7 
12.5 16.3 
16.2 24.7 
20.7 29.0 
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) P am ters of Sulaites (Parasulaites) serpentiformis Getty ~ nov. 

Ll62 Holot:!}2e 

D 

46.o 
49o5 
54.o 
61.0 
65.0 
67.2 
70.0 
76.4 

U32 

8.2 
12.0 
22.0 

30.5 
41.2 
51.0 

(53.5) 

fm 

5.0 
8.9 

13.5 
19.0 
24.5 
34.2 

H 

13.0 
14.o 

15.2 
1600 
17.0 
17.3 
18.o 
22.5 

2.4 

5.5 
7.0. 

10.5 
12.3 
15.2 
16.3 

2.0 

3o5 
4.5 
6.o 
8.1 

10.4 

13.? 
1406 

16.3 
18.5 
20.0 
20.2 
21.0 

23.7 

3.5 
6.o 
7.2 

10.5 
12.8 

15.5 
17.2 

3.5 
4.7 
6.2 
7.6 
9.3 

12.0 

u 

21.4 

23.5 
26.8 
29.7 
32e0 
32.7 
35e5 
38.6 

7.0 
9.7 

13.2 
18.5 

25.3 
25.7 

2.5 
4.o 
5.3 
8.3 

11.2 
16.2 

(All measurements in "lli­
met rs.) 

Ribs/Whorl 

24 
24 

25 
25 
27 

29 
32 

(23) 
(24) 
(29) 
(~) 

18 
(20) 
(20) 

22 
23 
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L337 (cont'd.) 

D H ~ u Ribs/W orl 

42.0 12. 4 13.7 9.0 24 


45 2 l-?~O 14 6 22.7 25 

52.0 14.6 17.0 25.6 27 


57.6 15.0 18.5 28.0 29 

6o.o 15.5 19.4 29.5 30 


(63.5) 18.? 	 31.3 31 

68.8 20.0 (23) 32.4 

~ 

8 2.7 3.5 4.6 	 26 

(13) 5.1 6.o 8.6 24 


17.2 7.0 7.2 	 23 

26.4 10.0 10.0 11.4 23 

37.3 10.4 12.5 15.4 25 

48.5 14.1 16.3 22.2 26 


43.7 	 13.2 15.0 20.0 25 

. 26
50.6 14.5 16.5 23.8 

51.7 15.1 18.o 24.7 28 


LlO 

4.3 1.8 2.5 1.7 
5.8 2.3 3.0 2.5 	 (18) 

9.6 3.3 4.0 3.8 	 22 

14.o 5.5 5.0 5.0 20 


19.0 6.8 (7.0):. 7.2 19 

25.6 9.2 9.0 11.0 20 

36.2 9.3 11.4 15.5 22 


(49) (14.0) 15.3 22.7 25 
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Ll5 
D H w ·U Ribs/Whorl 

23.3 
31 .8 
43.1 

( 49.0) 

7.8 
10 0 

13v0 

14.1 

8.5 
10.5 
14.2 

5.5 

9.8 
14.3 
19.6 
23.2 

26 
24 

26 
28 

31 

32.5 
(40.5) 

45.5 

5~.o 

9.0 
11.0 

13.9 
13.3 

10.4 
2.0 

14.2 

15.2 

15.2 
18.o 
21.8 
24.2 

21 • 

22 • 

25 • 
26 • 

$ Ribs on left 
sid (Ri ht 
side crippled) 

!!2 

(32.5) 
(41.0) 
(49.0) 

54.5 

10.3 
11.6 
14.o 

16.5 

8.6 
11.4 

13.7 
16.5 

(16.0) 
(20.0) 

24.1 

2?.0 

24 
(.25) 

28 

33 

II L138 

(5.4) 

?.3 
15.3 
21 .. 5 

30.5 
40.o 
51 . 5 

2.0 
2.8 
5.0 
7.2 

9.3 
11.0 
14.? 

3.0 
3.4 
5.0 
7.0 
8.o 

10.8 

5.1 

2.0 

3.0 
6.5 
9.6 

13.2 
19.0 

25. 6 

25 
23 
23 
24 

25 
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c) Par a.met rs of Sulaites sp. juv. 

(All measurem nts in milli­
meters.) 

Ribs/\'lhorlw uD H 

LlOZ 

10.0 9.325.0 9.2 

11.4 10.528.1 9.6 

£22 
248.2 11.0 10.0(23.0) 
2413.211.l 14.332.? 

15.4 16.9 2740.0 13.0 



~, TABLE 

5Tf<A\\ GRAP~\C 01 5T RISV T I ON o F ··n-\E FAVIV~ . 

r 

' N~ 

G[;..NU5 ot= 
SPECS.. 

O l c o st~pho.n u ::; s .\. 1 

B r a.n ford i c eTas 5 

H i mo... \ a.~ i te s 1 

Cobbo.n i :t e s 1 

'5ubRossma.t i ~ z, 

Eu c ~c \ o c ~ ro. s 1 

? t'b.crocepha \ i tes i 

B.( Tte pl:..oc~ 10..s) 6? 

Bu \ I Qt i mo~phites 10~ 

St.eph().:nocero.e s.t. 4? 

Doc \ doc<?'f"a.S 1 

Fontqnn~s i a. 9 

6v l a. i te s '57+ 
I 

,;-WAS 
+ 

A A.L. 

L M 1 U 
i ' 

I 

I 

I 
I 
I 
I 

' 
I 

I 

I 

I 
I 

I 

I 
I 

I 

I 

; 
I 
I 

I 

"? I . l 

BAJOClAN BAI HON IAN. 
~ '. u 

'Sot.,, ., ~!i· · Hv~:I 
L 

·1 
I 

I 
I 

I 
~ 

1-----.J 
I 

I 
I 

~ 

I 
I 
i 

I 
I 

I 
I 

I 
I 

M u 
_l 

I -? 

' 

I 
I I 

I 

I I 

I ! 

I 
I 
! 
I 

I 
I 

I 

I 

I 
I 

I I 

\ 

CALLOYIAN OXF. KIM. TITHON\AN BER~ \/ALAN6. 

L M u L M u L . U 

....1 J_ 

II j 
I -

I I.I i! i 

I 
I- I

L I 

i-?­
! 

I 

t--­
I 
I 
- -

~ I : 

l I 1. 

t---1 t 

II I 

I I 
I 

I 

I 

I 

i 
I 

i I 
i 

j 

I 

{' 
C.~2ESlbNM ""1 1'\lE 

1
1'-'ht>oLE ~'JOC•A•·loF 
AR~t:L.L , 1956. 



o. \ 

,-., 
~~'Sr_~'~-_; ,_ I­ - -7---­

I 
I 

I 
J_ 

/ 
I 

0 
(\ . 

rn 
)> 

z: 

-0 

..-..--~--~---.-----~ 

)> 

~ 
Cl) 

,. 
..__ -- _.:!..._ 

~ 
rn 

_j 
)> 

tJ{ 
I.)\ 

/ 

tv' 
0\ ­

Q 

0 

f . 

0 
0 



--- --·-· _.:..__ 


q~OLOG.ICAL MAP OF 'I HE WE.STERN PA R.T oi:: CENTRAL NEW GuiNEA. 


( AFTER. V 1ss£& &. \-leR.nE>, 196~.). MAPZ. 

6EE LVINK 

BAY 

_'SCA t.- E 
o I c ~ "36 "'40 So 
~~~-.L~~--'-~~--'-~-· 

'"If\.. 

,........ : 
,·-I 

ARA FU RA 

•. 

-:----- FoMAno~ Y• l.IN~~ Ttthl\l- -I 
: l<~MQ~·~G.'\"1 "' '-" ·(l'M.\ .I . I 

'T~·. -· i; ... ~(Jfl''" ~ ...\'os-its) 

--<. - - V t-ltlt FF. M ESotz..01 G ­

. 	 ' SS I:. )t ~· 1~ sk"'lQ.51XeMGe:L-1­
,'. - ~"'""'\ ,..; i l. 


----~~~: slQkl ~ p~ \ i rtJ r ' PK, I 
• 1F=o nM"1....s.S .i.;.,~ Tt\Afw I 
~-' K~~GEl.A~~ Fn, . 


F /iiV 1.:r-S 


a l/\llJK h~~/'Q vr1-,..virf~. 

I ~El,~T, '"' MS.TftE.S. 
, .-.. ~ -· . - ~~.-..::;.-~::-=-----=:..--;.:-.fl. ·-:-~-..·-- --. . ...-.--....~----~-·------ ------~'--



.. 
~,....~ .. --......­

GEOLOGICAL OFTHE..MAP 
KEMJ\80E' VALLEY. 

"-

~ TN DE X 

h mestones WE'W 6- VtNEA 
L.lr\C:s:'TC> NE GR.i'D 1 .Sa....Jsk...~ g..

So.>-<!"\ 51-.~!~ \(Er··lSEL.ANG-AN 

sl ..J e5 &1· tkjl\"1l-es \='O RMAT\ONB 
D \Y\trVS \ol\S 

"'::). d1rec.~·~e>fdip 

.P..,..\ts. 

5 kW\. 

;<]R41\1 
. DoR4 

VALLE:y 

~ 
)> 
\) 

(>J 



' 


I ~ 
\;\ 
2 

,r --­

KAMRJ\U 

BAY. 

A~OE SEi\ 

SCALE: 
0 lo 15' 

GEEL\J\NK 
BAY. 

MAP4. 

l=AULTS. 



,,. ,..- ; 
. - . . . ........... .. .... L VC..P.LITIES 


IN N Ew Gv1Nt:A . Loc.Au1y 

I. WA1Ro~\ RNEIZ 7. 5t'f'\t:. RwER 

2. Rot.M6£RPON 8. Te.LE. FOMIN 

3. W 1i.JoE.SI 9 . S-rR1c.KLA.t-JD Gof<.6E 

'i. s. G£t::LVINK. BAY 10. O f>SE\:!.YATO!l'( 8 EKD 

.'5: K E MA50£. VA.u.Ey 11. 'r<E~R.v R ANG-ES . 

6. A RAMAAAI R1ve:R 

I 

I 

' ®'7 
I 
I 
t--.. ..... _®8 

I 

'- /
/ 

I' 
c 

'-1 

0- ­
9 -

®10 

-..... 
;--....,, 

' ' ' ' ' ®11 · ' ' 

~~ 

~ 
J> 
\) 

~ 

http:1i.JoE.SI


MAP 6. 


\ 

0 .zo 

D Po~T- M~~c:nc:. Roe~ 

D MES0'2.01c:. Q.oclc:'S 

EJ PRCZ-f"\ES02¢1c:, SEl>IME:N1"S 

[J 1GNEOIJS ~OC.\l:S: CF VNCJCRiAll'l A~E'" (1._, .. pAA"r, · pie~-MriS02A1')_: 

D t'\EIAt'\oRPttlC.. Rocl'S -11 '' " 

............. 



- -

MAP 7 


... I 
~ ~ 

~_,.,t~ I 
0' '~ 

............ ....... .­ ~ 
i 

1" I 
0 >,. l 

...,_· 
c../J.. 
\:/.... 5 <

J v 

i: 
.!:;t·:-V­

-· ........; 
 0 
0c: \(\ 

DS 


<( 


-· 

"· 
0I 

Ic "1 ,---..· , ! 
.. ..... I..... 

Lu~ 

. ~ I 
- I 

~ .. I 1.r> 

\j 
~I 

I~ 
:.,..---., . I 

/ ... \i 
cl. 

Ul 
z c 
- ~ 
:: I/'. 

a.. ­
<: 

..-:: :0 

~ -, 
' 

·' ­
! 

l_, 

\j 
CJ 

\ 
i 

\\ . I 

r ·, 

!:;: 

.. 
~:--

'/'1 
..,.. 
/:<.. / 

\.../ 



~ 

G EOGRAPH\CAL D ~5TR \BUT IO l\J 
or ·~E FAUNA 

B 

~1A 
o ·~· 'Vo 

,; 

Q <l't? 

* 01 Co-st Q.phc...'l\tl $ 
(> Sv \G\; tesl:l 5!Mfo1'd ice:<~S 


'V f-\im~l a. ~;. 1::.e.s 
 <!lll&A Ne:w G v 1NE'.A. - Sv1.~ l e;~, A\\ 'je"'er~ r-e.ytese.n+ed . 1lJ Cabtx>..n i ~e.S 
- CD D o<'- \Oo<:..ll-1"0-S 
~ s I= erh~~<:..Cf"0..5 s...\. 
0 ~v\la-h~°'\tf<p\...•~e..s. @B
0 B. (T,-.epto<:~fc...<.>) N.'\N. ·E.v~PE.A!\\ Af?-E-~ . o\c.o..~~rl-..A\\Vs­

f.°o"flto.TMes•CA. l> o<:, docefq.S 
CJ Mcx<.ro<:.c:.f>l"'\; ~es s.l. sr~ ~k.""l'\ oc¢r~s .,.1. 

~ 
Sv~k())!>"°'a.t ~o... Bvl k ·h 1"'.orph:1teS )>(3. (Treytoc.er"s) 

ffi ti.IC 'jc:lo<:..e<c.,S "O
F()"m"'-t'i.~~ l °" \·t a.1c. ~ ep'l'lS~il+ed.
MC\.Croc~ \'t..A. ' e.s S":I_. 00 

http:f.�o"flto.TM


- - -

F1G. I. 


I I 


i~w---;:J 

I : 
""

• 

- - - 1 .._ - -
I 
H 

I 

D u 



Fi6. 2... 


AE:iE RELATION$ oF TH'E MEsozo1c. t:o e.MAllC N S OF WEST 'I.RIA~ (WEST ~frw Gu1 NEt:.} 

(DATA F ROM V1SSER. 8c HER.nt=s (\962)). 

(TERTIARY) 

"' · 

(RETAC.EOU~ 

upre"' 

low~Y 

un~" 

JURASS\C .M\dd~e 

Lowa'' 

TIPOEMA 

Foi.MA1\0tJ 

"'EMeELAN6Ji..N 

FCIRM/..TION 



--------

F16.3. 


LATERAL VA RJA.TION IN THE k'EMSELA N6A.N 

!=O RMATION. 

I Il m. 

D : : ..: 

I . ·. 
'· . . 
~ 

A =. 

[[I]~l:>OMINANT\.'/ C.A,R60NP,T' 

~ 
~ II 

F.:71 
~ II 

I. \N'e.11 Kembcilo..n5~-n N~ I 

Ir. Ncin51oebi Rive-t. 

m. Novth of +i...e 'v./1c..se. \ L es. 

http:v./1c..se


D 1AGiRAMMATIC SIRA_TlGRAPHIC StC..TION OF !HE kE-MBG: LANG-AN 

FoR.MA"TloN ON THE: WEST 'S'l"DE oF G se::Lv•Nls' 8AY 

( AFTE~ \l\s~t.~ ~ qEl<nES' 196~.). 

\,Jt;~'f"SnoRE oF 
G E'E\.V\Nl<. eAY. 

Tipoema. 

C~E .,.,l>..CE.OUS . 

f'l'l\. 


~ 
\ \ 

~ 
.~ LJ' .. . l\ 



Wl-\ORL- $EC:.T!ON 5. 

(\) L 73 

, ' I \
<..n) YO.I C. (i\ i)VQ.Y' 

1 b' 
(Uh\111904--IOj rl.501 ~S° I) (Uktij t9o't-lojpl .. ~IJ fq.1) 



Blanfo'f' dic.e.'f~S wcdlic.h\ (Gro..~) 


SEPT, L SuTUf<..E'$~ 


o.. L73 

b. . Uhhcj' 19CS. ) 

C. Boo"m 190+,
1 





s~J.\e. 



I L E 

I 

,I 

' 
\ 

' I 
v 

NS. 

\ 

L 

;} 
t. 


t 
 ". 



J 

I' '- .._ /-- - - _,., ./ 

J 
I ' . Jr\ 
,. 

'\ ' 
I 
I 

I 
.~/ 



Fo-nto_"nn esict nfF. £ g1ammoc.e,-oides ( \-\ a.u1). 
(L186). W HORL SE:' C'TtaN. 

X2. 




F1G. 

___ (L165) SEPTAL SUTURE.5. A.wn Wl-\oR.L SECTIONS . 

L U~ I 

v\(f,..::n~~n a.. H =5.o -m-rn. ''":_ -----:-: ~u 

X:IO 

_b. H::. 2 .0W\m. 



0... 5EPTAL '5 VTvRE . L I 

H=c . Z.5 >11"\. 

_b. \JH.of/... - S ECTION. 

E 
_...,,, - - :- -- -, .. -

\ I ,_ 

'..__ ,.,. 
.... 

' .... " 

' ' ' \ 
\ 
I 

I 

, , "'
/ 

r 



I 

SCA.TT ER. \)JA&l<AM, W\.-\t>RL l-\E"16-t-tT CH) vs. Wi-torZL w1J:>n-t (w). Fl&. l~ . 
~vl.AnES cs vl1'1TtS) PtN G-tJ IS" G 12:TlY: 

---~~~~~~~~~~~~~~~~~~~~----~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- ~ 

;to... 

H 
( #\"-) 

10­

c 

x 

c 
• 

c: 

c
• "' c 

~ 

c+ c 

0 
)( 

>( . <0 
~+cc;

0
&0 

c. 
0 

fZj& 

c0 
c: )( + 

00 

• 0 

(i) 
('_ Ct' 

c. .<o 

e 'X 
• 0 

... 
c c 

x 

co 

0 ~ 

49 

0 

() 

(ii 

0 

Cle 

os 

0 
00 

0 IC> ..._oo .. ~o 4o 
~ L "5<.$(~·"~'t?f) c f\"~5me."ts \/>t/ 

(P"\1-t) 



FIG. 15. 

t' 
.r: 
0.:..------ 10' 

0 
00 

0,.... 

0 
\0 

0 

~ 
0 

G 

0 

• 

0 

0 

Q 

0,.. 



FIG. 16 . 


I 


k 
0 ,,... 

•+ 
e 
f} 


0 )'. (i} 


+ e e 

• 
~ 

e 

0 

0 

0 

0. 

+ 0,c 

0 

+ 

• 



r l<.:l . I /, 

~ 
:::> t-

I­

0 
':" 

vi 
"7 

llJ 
VJ 

~ 
::> 
\b 

Q 
:t. z .... 

:J r 
r 

<'. ~ 
~ 

)( 

0 ')( X l 

0 5 
4:. :>
A V)

'-' 
ct. V'l 

G 

G G 

. )( ~ 

0 

. 

G• 

G 0GO 

GI 

lJJ 
I­
t-­
<( 
u 

µ.i,... 
4. 
..J 

J 
(f) 

G •00 )( 

G 0 0 ~ 
• OI 

0 •0 

0 •I 0 

() (.;) 

0 

0 0 ~ 
. ~ 



F\G.18 . 


..0 

u..\ 
Q. ~ 

>­ ru 
. r ~ 

0 _J 
....J ..._/ 

0 

+ 



F1G. 19 . 


I u,_ 
_L 1:38 H = l. 5 inm. 

Reve1s ed. for comp Y1soY\. 

L IO H =2..0-mm. 

_L 153 H = e.5 -m:m. 

L325 H= 3.5 mm. 

L '33'7 H= 5.5 lnm. __ _ 

H=- 1.<.o 'O\m. __ _ 



Fl6. 2'0.) 

• 

0 <1 ·<+ ~ . 
" -~ c 

e u 

:r: 

0 

v ~ 
x: • 

s 
<3 0 0 

v t>­

0 

+ 

x 

•+ 
<l 

0 
cJ 

0 t> • 

• 



I ' 
0 

0 

+ 




6 . 2~. 

i' 
I:' 
0 

{)<" 

· :fl.. 

I "" * rf 
* 

'1lt 

• I 
• ~$ 

/ . 0 
() ~.t:: 

WJ 
04 x 

+. V> 

' 3 i:A' ~ 

& )(·;I= 
"Z""7 
w + 
0. c:i ~ 

4 

ll'l. 
w 

0 ~ 0 

r: ~ ~ 

~ ~ 
0 s +:)<{ 

?S Vl •~ 
<( e<::./.. 0.. 

......._;
w 
0 "' 0 

~ 
1 
::) 

tft + 
• 
·a 

+• "" 
0 

<1 

+ u; 
c. 
>­0 
~ .e 0 

- :r:.~ 
() 

n{~t- (p<I "'° )l"l ~ .o \nf.'> ­
J:; j J:l :;~~

+-~ 
;-;,; 0 +o 0"+ 

i::: 0r:. /(" ,..."' 
0 g 



~ 

0 
(1) 

~ 

* 

0

I r-­
I 

* 
~ <> 

\D 

l 
I 
I 

-
0" . <t 

(f 

a* e 
0 
\./\ · 

A 
If) 

~ 

3 
!: 
~ 
\ti 
~ 
~ 

~ 

~ 
f{ 
u 

ti 
ll.l 

'9 
'-'1 

t 
~ 
0 
~ ._ 
z 
Ill 
~ 
~ 
ll.l 
Vl 

~ 
1 
'.) 
VI 
..;( 
~ 
-<( 
~ 
v 

~ 
3 
::> 

\j) 

°>S'' 

+ 
0 . 

0 Q 

x <3 

+ · 

(i) 

o~ 

-r 

0 

Ji 

..y 



F G?.~4. 

0 1 0 <l 

~ 

* .. * 0 
\.'"l 

(!) 0 ~ • • 
<l + ~01 

* D 

>C ! 

..,. . 
"' 

0 
Jd~ 

<i 00 

0 

• 
+ 

\. 
~ . .. 

• 

+ ..(. 

c 

+ + 

•· 

0 
"!" 

~ • + 



F16.25. 


x 

x 

a:; .. 
x x 

x 

0 

0 

0 

0 

0 



F='IG 26. 


r 
r--~~~~~~~~~~~~,t 

x 
x 
0 

. ~ x -

)( 

)( 0
""'V\' 

0 

~ 7 
5 
:) 

() 

x: .. ~ 
1:1'1 

.,e:i ){ •• 9 
et: 
4.. 

>'-)!.•~ >' ;:
........_,; 


Vi )C / 

•,cp 
)(z 

< · ~ 
. '1( 

)( 

~ ~ '1' 
'>' 

\[I l 
~ )( 

~ ~<( 
..J 

•x~ 
ItfJ XO 

)C 

')C. 

., :£ 
w 

)< 
y: . 

.'.:!(
CJ x . 
cO .)( 

Dl 
~ 

~ 

x 
x 
)C)C. 

.. 

0,..... 

0 
\D 

~ 

0 
..;:}> 0 

lo 
I"' 

0 
r( 

"Vi' 
~ 

~ 3 
v ;, 
V\ 2 
~ < 
;_ 0_I 
..) ...__)r :> • 

>< '){ V> lf1 

• >< •' 

• x 
.. ­

I 
I 
0 

0 Q 0~ ~~ 
_j "' 
o! 
0 
:J: 

~ V\ 
cG 

Ci. 



t="16 . 27. 

i:· 

,-------~ 

i 
I'll 

I 

I 
r~ 

f~ 
I 

- 1 
0 I 

r 0 

t 
VI 
2 
I,!.) 
0 

0 

0 

fl. ~ .2 .0 

-' 
""1 

~ 
~ 
~-
~ 



FIG.ZS 


u, 
~ I 

""a.. . Con.c;,ci::AAS 
H =- 1 ~ "\1\m . 

.... 

+ , 

,, 


,__b. BEANICERAS 

H=8mm. 

x6 

J 






PLATES I - XIII 

All figures natural siz es otherwi tated. 

0 X0 in · cat s b ginning of body-cha b r. 

- in icat a conetrictione 



PLATE I 

• I 

0 

) nde v· of co ..pl t spe im n. b) p rt ral vie~ of s • 

....c) Ve:1t ~ai Vi 'l>W 9 last t of 0 y-c ..am emov P"'ge 23 t• 
' 

~Fi • 2 Blanfora.iceras ..... ichi (GTay). (173) 

, )a) s e v :1. p ural view .. ("X" dicat s e d of phragm con .). 


c) Ve v . w of bo"y- ha.mber .. Pa.90 21" 


Fi • 3 ·tee) Po I'lOV o f • Ii· nederburf3hi Bo ~ (L50) 

a ) s · ~ Vi · .; (Pyr"ti i te:r al r:!OW. ). b) s· view of opposit 

fl hov1ing spin c) v ral vi Page ...;2'• 



PLATE I. 

le. 
l.a. lb . ­

2c. 

3b * 



PLATE II 

Fi 

) 

(?) Co banites aff. £.. engleri ( 

Si vie ) Ap rtural 

r bol ) (137) 

r· • 2 

a) 

Docidoceras af .. D lon13alwm ( ac 

Si w of com 1 t sp m • ) 

e_ t • c) Ap rtural v •th 

o y- c b r r ov to how t co 

. 0 1 . ") Su f ac of th 1 at s 

) 

Ventr v 

1 st 2 cm. 

actio 0 t 

• X2 

of the 

out r 

(L36o) ' 
... 



PLATE 11. 


1b 2d 
la 

2c 

2b2a 



PLATE I I 

Fi • 	1 Ste12hanocer s aff O) _§. s .. ide{Z:atens (L2 5) 

a ) Si d VJ 0 s ccimen. ) v tral vi · of same. Pa. e 2 

Fi · . 	 2 t. c- 3 ) 

) v 	 " Si &\ 0 sp cim 0 b) ral i of s e. 

c) A ert al v of s ,6 ~• 	 ~ 

F • e 	 3 Stemmatoceras) afL. .§. et erid~ei G r .. (L4l)
0	 ~· 

c, 
b) 	 -'>- ) 	 Sid vi w of pecime • v t al vi 0 last ..... 


whor • Page 7 


ig. (?) (Stemmatoceras ) sp. indet.~· 
) L t 	 r view. b) v tral vie • Page 51 

, 



PLATE Ill. 

l b 

2c2b 2a 

3bJo 

4 



PLATE IV 

Fi o l BullatimoTphites (Bullatimorphites ) sp. in et.'a'(L274) 

) Si e view. b) Ventrru. vi Pa e 50 

Fi.a-. 2-5 ~· (Bullat · moruhites ) sp. in et. 'b' (L205) 

2~) S:de v ew of sli ht y crushed example (L205). b) Apertural 

vi w of same. c) V ntral view of same. 

3a.) Side vi ·~ of typical exampl (L275). ) Apert al vi of 

sam • c) Ventral vie of same@ 

) Si view of lar e exampl "th c nstr"ctions (L276). 

b) v ntral view of s • 

5a) Si v vi of exampl "t cut ly "' lliptical umbilicus {L315). 

) Apertur 1 v· of ame. 



PLATE IV. 


2bx 
2c20 

x 

3b 
33a 

5o Sb
4a 



PLATE V 

Fig~ 1 ullatimor-phites (Tron oceras ) a f. ~ C!o) microstoma (d y)(L277) 

~) Vi ~w o right si e sho n _appet and constr:ction. ) Vi w of 

1 f si e. c) Apertural view. P~g~ 55 

Fi • -3 B..Ulati morphitea (Treptoceras ) sp. nov. ? 

2c) View of 1 t sid of co pl te xampl (L278) (cfo fi~o 3a10 

b) v: of ri t s·d • c) Vent al vie • 

Fig. 3a) Sid· vi w of incompl te example (1291). b) Ventral vi w. 



PLATE V. 


la 
lb 

2o 2c 
2b 

3b 3o 



PLATE VI 

Figo l 	 (?) Bullatioorphit es (Treptoceras ) spo in~et. (Ll.50) 

Side vie .v . 

Fig@ 2-3 (?) Bull atimorEhites (TreEt oceras) s • ju • 

2 ) 

) 

Sid vi w of d 

v .tral iew• 

so-ven rally c us e xample (1272) 

ig. 3a ) Si vie of a 

o) Ve_ tral vi u. 

more c arsely ribb d example (L289). 

Pa e 64 

Fi o }-5(?) lfac r o c ephalites s • indet. 

4a) Si e vie 1 of 1holly septate example (L317) 

b) A ert al view 

c) V nt.. al vi 

Fi • 5a) s · de vi 'J of compr s sed example 
ribs on body-cham er 

b) A rtural vi (L204) 

c} V ntra.l ~ie ...,. 

·th modifica ion of 

Page 66 



PLATE VI 


2 


lo 

3 




PLATE V I 

Fig. S Koasmatia cf. _2. beta-gamma (Boehm) (L51) 


) v· . . of 1 ft sid • b) v· of ri ·ht si e, b ginnin of bod 


c .am r r mov d to expose inner w orls. c) V nt al vi 


Pa~ 68 


Fi • 2 Eucycloceras s • indet. (Ll9) 


) Si a vi w. b) V ntral vi • Pae 70 




PLATE Vil. 

1 c 

2 




PIJTE I I 

86) 


a ) Si e w. b) pertural v· c) V tral view 


F 2 Fcntannesia ff. !• l uculenta ( 65) 

...... Fcr-~a nasia ff. ~· 

$ 

Si e~.. b) A e tural e • 

Fi 3 Fontannesi c (1167) 


) s.: v· e"' ~ b) V nt al v c) ural. vi Pa e 77
0 



PLATE VIII. 


l e 

lb 

2a 

3a 3b 3c 



PLATE IX 


i • ) Side i J xampl thout f scicul ribs ( 68)" 
) v t"'al v.: w • 

F " . • ., ,~ ' Si ~e vi w of e a.rip wi f coid ribs (L3 2).'-'-'-I 


b) :::tral vi !J . 


Fi • 3~J Sid vier of fragment ith stron fa cic ai s (Ll48) 

b) entral vi ~. c) A rt vi ho ·n sept • Paqe 78-
Fi e 4-5 (?) Fm tsmnesia. sp.. indet., 

0 

Fig;" Si& vi of xampl \i th str ig t strong ribs (L316) 

Fi . 5a ) s · vi 11 of xam 1 i1 t li h ly falcoi ri (Ll90) 

) nt vie • Pa e 7 



l PLATE \X 

2 

1 

4 

3b 3o 

x 

5 



i • --2 Sw..aites (Sulai.tes) in uis Getty 

Fi • 1 ) Side vi of holotyp (L363). b) V tral vie~ o 

outer horl. c) Ap tural v· w s o ng in..~er whorls . 

Fig. 2 ) Si view of sli htly vo n exampl ( 39)< 

) A rtu al vi Pa e 0• 



PLATE X 


lb 

1 a 

2 



PI.J TE XI 

g 1-4 SuJ.ai es ( Sulaites ) pi nguis G tty 

Si vie of xamp e b c mi· ..g inf....at smal ­
me r th&n u ual (L4). 

Fi • 2 a) Si e vi~·:'l of .haraple i const iction (L49) ~ 

b) V nt al vi of ame. 

Fi ~ 3 ) s· e view of exam 1 sho ·ng typic &d inflation 
(1136) 0 


i i;r Q 4 a) Si e v w 01 lar e fra ment (L357) .a o ·Jing irnilarity t 

Te oceras , b t th ull -t ercul t rib • 

b) A rt v of aame. 

c) V tr w 0 s 80• 



PLATE XI 


4o 

3c 

3b 

Ac 



PLATE XII 

Fi .... 3 Su.lait s (Parasulaitea) serpenti formi s GevtYo 

F..: !")' ~ .) Si vi - IJ of holotype (Ll62) t lapp ts. 

b) v t al v e · .. 

2 ) oft e ot er ampl cr th lappets (Ll32). 

) vi w. 

Fi • 3 ) s vie of inco plete xampl (L337) .. Page 83 



PLATE XII 


1a1 b 

3 




PLATE XII 

Figo -2 S• mites (ParastU.ai t a ) t i fo r mis G ty 

F' l of i ht f c .,. cim · n (L31) o 

f n mal l eft s 0 

g 

c) vi w, lo n loss f t erel s on ri t d 

J,4 °. 2 s· .v· ew of e ampl wit .ag at the start 
o t bo y-chamb r 

* 3-4 Sulai tes Po uv. 

i . 3 ) Si e vie~ o i t eJC le (1235). 

) rt al vie\'J 

ig9 4 ) S de . w of typical x pl (Ll07). Page 88 

) v .. tr vi w. 

http:ParastU.ai


PLATE XIII 


la 
1 clb 

2 


4 

30 3b 


	Structure Bookmarks



