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PREFACE 

Study of the copious ammonite fauna described in this report has enabled accurate age 
relationships to be established between rock units in the Spatsizi area of the Western Cordillera. 
Ongoing mapping and mineral exploration in the Western Cordillera continue to uncover geological 
problems that can be resolved by paleontological research. The complex geology of this area is now 
better understood because of the biostratigraphic, biogeographic, and taxonomic information 
derived from the ammonite studies. The study has allowed the accurate dating of lithological units 
using a zonal scheme that permits regional and global correlation. 

Elkanah A. Babcock 
Assistant Deputy Minister 
Geological Survey of Canada 

PREFACE 

L'etude de l'abondante faune d'ammonites decrite dans le present rapport a permis d'etablir des 
relations d'age precises entre des unites lithologiques de la region de Spatsizi dans la Cordillere 
occidentale. Les travaux de cartographie et d'exploration minerale en cours dans la Cordillere 
occidentale soulevent continuellement des problemes geologiques qui peuvent etre resolus par la 
recherche paleontologique. La geologie complexe de cette region est maintenant mieux connue 
grace a !'information biostratigraphique, biogeographique et taxonomique issue des etudes sur les 
ammonites . L'etude a permis de dater avec precision des unites lithologiques au moyen d'une 
zonation qui permet d'etablir des correlations a l'echelle regionale et planetaire. 

Elkanah A. Babcock 
Sous-ministre adjoint 
Commission geologique du Canada 
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PLIENSBACHIAN (LOWER JURASSIC) BIOSTRATIGRAPHY 
AND AMMONITE FAUNA OF THE SPATSIZI AREA, 

NORTH-CENTRAL BRITISH COLUMBIA 

Abstract 

In the northern Spatsizi area where lateral variations in facies and structural complexity are 
common, the age relationships between rock units can be accurately established using ammonite 
faunas. The Pliensbachian ammonites described in this bulletin were collected as part of a 
biostratigraphic study of the Spatsizi Group and Cold Fish volcanics, which collectively range in 
age from Pliensbachian to Bajocian. The study area includes most of the Eaglenest Range in the 
Spatsizi Plateau Wilderness Park, an area situated on the Stikine Terrane - one of several 
geologically distinct crustal blocks that constitute the Western Cordillera. The Spatsizi area is 
bounded to the north by the Stikine Arch, a major east-west trending tectonic feature that was a 
fundamental influence on the pattern of deposition in north-central British Columbia during the 
Jurassic. 

The ammonite fauna was collected from sedimentary and volcanic rocks distributed along the 
southern flank of the Stikine Arch and exposed from beneath the Bowser Lake Group in small 
inliers. The Pliensbachian part of this sequence is represented by sedimentary strata interbedded 
with the Cold Fish volcanics; conglomerate and siltstone of the Joan Formation, and dark shale of 
the lower Wolf Den Formation. 

The ammonite fauna is dominated by Tethyan and east Pacific forms. Nearly 500 specimens are 
assigned to more than 27 species representing 17 genera. Metaderoceras talkeetnaense is described 
as new. The biostratigraphy is referred to the North American zonal scheme demonstrating that the 
Cold Fish volcanics west of Cold Fish Lake are Early Pliensbachian (Imlayi and Whiteavesi zones); 
the Joan Formation, Early Pliensbachian (Whiteavesi and Freboldi zones), and the lower Wolf Den 
Formation Late Pliensbachian (Kunae and Carlottense zones) in age. 

Resume 

Dans le nord de la region de Spatsizi oil Jes variations laterales de facies et la complexite des 
structures sont choses courantes, Jes relations d'age entre Jes unites lithologiques peuvent etre 
etablies avec precision a !' aide des faunes d'ammonites. Les ammonites du Pliensbachien decrites 
dans le present bulletin ont ete recoltees dans le cadre d'une etude biostratigraphique du Groupe de 
Spatsizi et des volcaniques de Cold Fish qui, collectivement, varient en age du Pliensbachien au 
Bajocien. La region d'etude comprend la majeure partie du chainon Eaglenest dans le pare nature! 
du plateau de Spatsizi, region situee dans le terrane de Stikine qui constitue l'un des nombreux 
blocs crustaux geologiquement distincts qui composent la Cordillere occidentale. La region de 
Spatsizi est limitee au nord par l'arche de Stikine, une importante entite tectonique d'orientation 
est-ouest qui a eu un effet determinant sur la configuration de la sedimentation dans le centre nord 
de la Colombie-Britannique pendant le Jurassique. 

La faune d'ammonites a ete recoltee dans Jes roches sectimentaires et volcaniques qui se 
repartissent le long du flanc meridional de l'arche de Stikine et qui affleurent dans de petites 
boutonnieres qui laissent voir Jes unites sous-jacentes au Groupe de Bowser Lake. La partie 
pliensbachienne de cette sequence est representee par des couches sedimentaires interstratifiees avec 
Jes volcaniques de Cold Fish; conglomerat et siltstone de la Formation de Joan, et shale fonce de la 
partie inferieure de la Formation de Wolf Den. 
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La faune d'ammonites est dominee par des formes de la Tethys et du Pacifique Est. Pres de 500 
echantillons appartiendraient a plus de 27 especes representant 17 genres. L'espece Metaderoceras 
talkeetnaense est decrite comme nouvelle. La biostratigraphie est rattachee a la zonation 
nord-americaine et revele que Jes volcaniques de Cold Fish a l'ouest du lac Cold Fish remontent au 
Pliensbachien precoce (zones a Imlayi et a Whiteavesi); que !'age de la Formation de Joan 
correspond au Pliensbachien precoce (zones a Whiteavesi et a Freboldi); et que la partie inferieure 
de la Formation de Wolf Den est du Pliensbachien tardif (zones a Kunae et a Carlottense). 

Summary 

Understanding the complex geology of the Spatsizi area has been facilitated by information 
derived from the ammonite faunas. The area, which includes most of the Eaglenest Range in the 
Spatsizi Plateau Wilderness Park, is situated on the Stikine Terrane and is covered predominantly 
by sedimentary strata of the Bowser Lake Group that were deposited in the Bowser Basin. Along 
the northern rim of the basin, Lower and Middle Jurassic sedimentary and volcanic rocks are 
exposed along the southern flank of the Stikine Arch, a major east-west tectonic feature that began 
to rise in the Late Triassic. 

Two units are partly Pliensbachian in age: 1) the informally named Cold Fish volcanics, which 
are probably genetically related to the Stikine Arch and consist of rhyolitic to andesitic lavas and 
tuffs; 2) the Spatsizi Group, which consists of sediments with varying amounts of pyroclastic and 
epiclastic input derived from the Cold Fish and other volcanic units. The Spatsizi Group is divided, 
from the base up, into five formations (Joan, Wolf Den, Melisson, Abou, and Quack formations) 
of which the Joan and the Wolf Den formations are Pliensbachian in age. Regional maps and a 
geological map of the Joan Lake area show the distribution of these units ; their stratigraphy is 
documented by four measured sections. 

The Joan Formation at its type locality rests unconformably on the Cold Fish volcanics. A basal 
conglomerate of volcanic clasts grades upward into siltstone that constitutes most of the unit. In 
addition to the ammonites, a diverse benthonic fauna of abundant bivalves and brachiopods is 
present, along with rarer gastropods, corals, echinoids, and bryozoa. In contrast, the dark 
concretionary shales of the lower Wolf Den Formation have yielded only ammonites, aptychi, and 
rarely the trace fossil Chondrites. 

The Pliensbachian ammonite fauna is dominated by east Pacific and Tethyan forms and is 
referred to the North American Standard Zonation. The Cold Fish volcanics near Cold Fish Lake 
are Early Pliensbachian (Imlayi and Whiteavesi zones) in age but volcanics exposed in the anticline 
near Joan Lake can only be dated as no younger than the Whiteavesi Zone. The Joan Formation 
ranges in age from the Whiteavesi to the Freboldi Zone, whereas the Wolf Den Formation has 
yielded an Upper Pliensbachian fauna of the Kunae and Carlottense zones. 

Representatives of the ammonite families Polymorphitidae, Eoderoceratidae, Dactylioceratidae, 
Oxynoticeratidae, and Hildoceratidae were collected during this study. Nearly 500 specimens are 
assigned to more than 27 species, possibly representing 17 genera. Numerically most abundant are 
the genera Dubariceras (represented by two species) and Metaderoceras (represented by six species) . 
Metaderoceras ta/keetnaense is described as a new species, so far only reported from North 
America (Nevada, Oregon, British Columbia, and Alaska). Dayiceras, Reynesocoe/oceras, and 
Miltoceras are recorded for the first time from British Columbia. 

This study demonstrates that the Cold Fish volcanic rocks and the Spatsizi Group are partly 
coeval and accurately dates the lithological units using a zonal scheme that permits regional and 
global correlation. The study also adds to our understanding of the biostratigraphy, biogeography, 
and taxonomy of Pliensbachian ammonite faunas. 



Sommaire 

L'information provenant des faunes d'ammonites a permis de mieux comprendre la geologie 
complexe de la region de Spatsizi . La region, qui comprend la majeure partie du chalnon Eaglenest 
dans le pare nature! du plateau de Spatsizi, est situee dans le terrane de Stikine et est essentiellement 
constituee de couches sedimentaires du Groupe de Bowser Lake qui ont ete deposees dans le bassin 
de Bowser. Le long de la bordure septentrionale du bassin, des roches sedimentaires et volcaniques 
du Jurassique inferieur et moyen affleurent le long du flanc meridional de l'arche de Stikine, une 
importante entite tectonique d'orientation est-ouest dont le soulevement a commence au Trias 
tar di f. 

Deux unites sont en partie d'age pliensbachien : I) Jes volcaniques de Cold Fish (appellation 
informelle), qui sont probablement liees genetiquement a l'arche de Stikine et qui sont composees 
de laves et de tufs rhyolitiques a andesitiques; 2) le Groupe de Spatsizi, qui est constitue de roches 
sedimentaires contenant des quantites variables de produits pyroclastiques et epiclastiques 
provenant des volcanites de Cold Fish et d'autres unites volcaniques . Le Groupe de Spatsizi est 
divise, de la base au sommet, en cinq formations (Joan, Wolf Den, Melisson, Abou et Quock) dont 
celles de Joan et de Wolf Den remontent au Pliensbachien. Les cartes regionales et une carte 
geologique de la region du lac Joan montrent la repartition de ces unites; leur stratigraphie est 
documentee par quatre coupes mesurees. 

La Formation de Joan a son stratotype repose en discordance sur Jes volcaniques de Cold Fish. 
Un conglomerat de base a clastes de roches volcaniques passe progressivement vers le sommet a un 
siltstone qui constitue la plus grande partie de !'unite. En plus des ammonites, une faune 
benthonique variee, contenant des bivalves et des brachiopodes en abondance, est accompagnee de 
populations moins nombreuses de gasteropodes, de coraux, d'echinoldes et de bryozoaires. Par 
ailleurs, Jes shales concretionnaires fonces de la partie inferieure de la Formation de Wolf Den 
n'ont fourni que des ammonites, des aptychi et, par endroits, l'ichnofossile Chondrites. 

La faune d'ammonites du Pliensbachien est dominee par des formes du Pacifique Est et de la 
Tethys, et est rattachee a la Zonation standard nord-americaine. Les volcaniques de Cold Fish pres 
du lac de ce nom remontent au Pliensbachien precoce (zones a Imlayi et a Whiteavesi), mais Jes 
roches volcaniques exposees dans l'anticlinal pres du lac Joan ne pourraient etre guere plus jeunes 
que la Zone a Whiteavesi. L'intervalle d'ages de la Formation de Joan s'etend de la Zone a 
Whiteavesi a la Zone a Freboldi, tandis que la Formation de Wolf Den contient une faune du 
Pliensbachien tardif correspondant aux zones a Kunae et a Carlottense. 

Des representants des families d'ammonites des Polymorphitides, des Eoderoceratides, des 
Dactylioceratides. des Oxynoticeratides et des Hildoceratides ont ete recoltes au cours de cette 
etude. Pres de 500 echantillons ont ete rapportes a plus de 27 especes pouvant representer quelque 
17 genres. Les plus nombreux sont Jes genres Dubariceras (represente par 2 especes) et 
Metaderoceras (represente par 6 especes). Metaderoceras talkeetnaense est decrit comme une 
nouvelle espece, n'ayant ete signale jusqu'a ce jour qu'en Amerique du Nord (Nevada, Oregon, 
Colombie-Britannique et Alaska). C'est la premiere fois que Dayiceras, Reynesocoeloceras et 
Miltoceras sont releves en Colombie-Britannique. 

Les resultats de la presente etude demontrent que Jes volcaniques de Cold Fish et le Groupe de 
Spatsizi sont en partie contemporains, et permettent de dater avec precision Jes unites lithologiques 
au moyen d'une zonation qui rend possible Jes correlations a l'echelle regionale et planetaire. 
L'etude nous permet aussi de mieux comprendre la biostratigraphie, la biogeographie et la 
taxonomie des faunes d'ammonites du Pliensbachien. 

3 



INTRODUCTION 

The northern part of the Spatsizi map area (104 H) 
of north-central British Columbia is underlain 
primarily by Mesozoic plutonic, volcanic , and 
sedimentary rocks that formed in the eugeocline of 
western North America. Understanding the complex 
geology of this area has been aided by the study of 
ammonite faunas. Pliensbachian ammonites described 
in this report were collected as part of a stratigraphic 
and biostratigraphic study of the Pliensbachian to 
Bajocian Spatsizi Group sedimentary strata and the 
partly coeval Cold Fish volcanics. In addition to 
providing the basis for correlation, this study 
represents the first detailed paleontological account of 
the Lower Jurassic fauna of the Spatsizi area and 
updates the status of the Pliensbachian faunas in 
north-central British Columbia. 

Previous work 

The only recent publications describing 
Pliensbachian ammonites from northern British 
Columbia are those of Frebold (1964a, 1970). A more 
detailed study of Pliensbachian faunas of north-central 
British Columbia has been necessitated by more recent 
work in three areas: 1) revisions to the classification of 
Liassic ammonites (Donovan and Forsey, 1973; 
Donovan et al., 1981); 2) important works on the 
taxonomy and biostratigraphy of Pliensbachian faunas 
of both Europe and the Americas (for example: Geczy, 
1976; Wiedenmayer, 1977, 1980; Schlatter, 1980; 
Hillebrandt, 1981a; Imlay, 1981; Braga, 1983; Smith 
et al., 1988); and 3) new approaches to the Lower 
Jurassic paleobiogeography and tectonic evolution of 
western North America (Tipper, 1981; Taylor et al., 
1984; Smith and Tipper, 1986). 

Acknowledgments 
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P.L. Smith from the Natural Science and Engineering 
Research Council of Canada and Chevron Canada 
Limited. We would like to thank H.W. Tipper of the 
Geological Survey of Canada (GSC) for access to fossil 
collections and stratigraphic data, for critically 
reviewing the manuscript, and for many helpful 
discussions during the course of the study. The study 
a lso benefited from the helpful comments of 
D. Donovan (London), J .-L. Dommergues (Dijon), 
A . von Hillebrandt (West Berlin), M .K. Howarth 
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(British Museum, London), and R. Mouterde (Catholic 
University, Lyon). D.V. Ager (Swansea) kindly helped 
with identifying the brachiopods. The manuscript was 
reviewed by T. Poulton, B. Norford, and C. Evenchick 
(GSC); we appreciate the constructive comments of 
these colleagues. Photography by K. Gordanier-Smith, 
typing by B. Vanlier, and drafting by T. Oliveric are 
gratefully acknowledged. 

Location and regional geology 

The study area includes most of the Eaglenest Range 
in the Spatsizi Plateau Wilderness Park . It is confined 
geographically by the Stikine, Klappan, Little Klappan, 
and Spatsizi rivers and by Cold Fish Lake and the 
Spatsizi Plateau to the northeast (Fig. 1). The Spatsizi 
region is situated on the Stikine Terrane (or Stikinia), 
one of several geologically distinct crustal fragments 
that constitute the western Cordillera. Each terrane is 
characterized by an internally consistent tectono
stratigraphic assemblage and is separated from 
surrounding terranes by major fault zones. The nature 
of these terranes and their history of accretion to, and 
interaction with, the North American continental 
margin are described by Coney et al. (1980), Monger 
et al. (1982), and Monger (1984). 

0 
0 

0 
~ 

58' 00' 0 
N 

S PATSIZI PLATEAU 

km 

Figure 1. Location map. Numbers indicate fossil 
localities. 

lo 
~ 

25 

Stikinia consists mainly of upper Paleozoic-lower 
Mesozoic volcanic and sedimentary rocks (Fig. 2). 
Much of the northern part of Stikinia is covered by 
sedimentary strata of the Bowser Lake Group that 
were deposited in the Bowser Basin, a successor basin 
that was formed during the Middle and Late Jurassic. 
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!Haz elton and Toodoggonel 

~ U(~~rhi~~i~= ~\~ 5~olcanic ro cks 

[=:J Cache Creek terrane; 
Mississippian - Triassic 

Figure 2. Geological map of northern Stikinia 
and surrounding terranes, outlining the 
distribution of the major Triassic and Jurassic 
rock units and tectonic features. (Modified 
from Thomson et al., 1986.) 

The Spatsizi area is bounded to the north by the 
Stikine Arch , a major east-west trending tectonic 
feature that began to rise in the Late Triassic and 
exerted a fundamental control on the volcanic and 
sedimentary depositional patterns of the Spatsizi region 
into the late Mesozoic. 

Ammonites examined in this study were collected 
from the Cold Fish volcanic rocks and the Spatsizi 
Group sedimentary rocks distributed along the 
southern flank of the Stikine Arch (Fig. 3). The Cold 
Fish volcanics are probably genetically related to the 
Stikine Arch, and the Spatsizi Group sedimentary 
rocks represent the basinward sedimentary equivalents 
of the Cold Fish and other volcanic rocks (Thomson 
et al., 1986) . The southward transition from volcanic 
to sedimentary rocks , illustrated schematically in 
Figure 4, is not clearly understood due to structural 
complications. It is not known whether the volcanic 
rocks thin and grade basinward into sedimentary 
rocks, or whether the volcanic rocks end abruptly. The 
Spatsizi Group is exposed from beneath the Bowser 
Lake Group in an erosional inlier (Figs. 5, 6). The total 
extent of the Spatsizi Group is unknown due to the 
otherwise unbroken cover of the Bowser Lake 
sediments. It is assumed that the Spatsizi Group 
continues for a considerable distance below the Bowser 

S T I K 

VOLCANIC ROCKS 

E~~~~j Ba jocia n 

CJ Toarcian 

~ Plie ns bac hi a n 

I N E 

MAP AREA 
(Fig. 5) 

SPA TSI Z I GROUP 

A R C H 58° 

§ Tri ass ic 
~ Northern limit 
~of Bow se r Lake 

Group sediments 

0 
km 

20 Lower 
- Jurassic 

plutons 

Figure 3. Geological map of the northern Spatsizi 
area showing the distribution of the Cold Fish 
and other volcanic units, and the Spatsizi 
Group strata. (Modified from Gabrielse and 
Tipper, 1984, and Smith et al., 1984.) 

Lake Group and that Lower to lower Middle Jurassic 
shale underlies much , if not all, of the Bowser Basin 
(Thomson et al., 1986). 

STRATI GRAPHIC SUMMARY 

Cold Fish volcanics 

In the v1c1mty of the Stikine Arch, much of the 
Lower to Middle Jurassic sequence comprises volcanic 
rocks, but farther south, where Spatsizi Group 
sedimentary rocks occur, volcanic rocks account for 
only the lower portion of the sequence (Smith et al., 
1984; Thomson et al., 1986). The stratigraphy of the 
volcanic rocks west of Cold Fish Lake is poorly 
understood, but is the subject of ongoing studies and 
will be described later by others (H. Gabrielse, 
pers. comm., 1986). In this paper, the term "Cold Fish 
volcanics" is used informally to refer to volcanic rocks 
of Pliensbachian age . 

Lower Pliensbachian ammonites obtained from 
strata interbedded with the Cold Fish volcanics were 
collected from scattered localities to the south and 
southwest of Cold Fish Lake (Fig. I). Relative 
stratigraphic positions of the collections determined 
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Figure 4. Inferred stratigraphic relationships between the Spatsizi Group strata, the Cold Fish volcanics, and 
other volcanic units in the northern Spatsizi area. (Modified from Thomson et al., 1986.) 

from field studies by H.W. Tipper (pers. comm., 1986) 
suggest the following biostratigraphic relationships in 
this area. Sedimentary beds containing Miltoceras sp. 
and a single specimen of a serpulid (Pl. 2, fig. 6) were 
found at the lowest levels examined in the volcanic 
sequence and represent the lowest stratigraphic level of 
the Pliensbachian in the Spatsizi area. Higher in the 
section, Tropidoceras sp. and Metaderoceras sp . aff. 
M. talkeetnaense n. sp. suggest a distinctly higher 
stratigraphic level. At or near the highest level of the 
Pliensbachian volcanic sequence, Acanthopleuroceras 
sp. aff. A. stahli and Metaderoceras evolutum (Fucini) 
were found along with a single specimen of a 
phylloceratid (Pl. 3, fig. 5). In the Joan Lake map 
area, A. sp. aff. A. stahli was found at the base of 
Section 2 (Fig. 7) overlying the Cold Fish volcanics. 

Spatsizi Group 

The Spatsizi Group comprises five formations: the 
Joan, Wolf Den, Melisson, Abou, and Quack 
formations (in ascending order), together attaining a 
thickness of up to 750 m (Thomson et al., 1986). The 
formations are defined from exposures around Joan 
Lake where they were initially mapped at a scale of 
1:25 OOO over an area of about 80 km2 (Figs. 5, 6). 
Each formation reflects deposition in a different 
marine sedimentary environment affected by varying 
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degrees of volcanic (epiclastic or pyroclastic) input. 
The sequence is composed , in order of decreasing 
abundance, of shale , siltstone, sandstone , conglo
merate , and limestone (see Figure 5 for a general 
lithological description of each formation). The 
Pliensbachian is represented by the Joan Formation 
and lowermost Wolf Den Formation , described below 
(Figs. 7-10). 

Joan Formation 

In the map area (Fig. 5), the base of the Joan 
Formation rests unconformably on the uppermost flow 
of the Cold Fish volcanics; a basal conglomerate less 
than 10 m thick containing the Lower Pliensbachian 
ammonite Acanthopleuroceras sp. aff. A. stahli 
(Oppel) is present above the contact. The conglomerate 
grades upward into the siltstone that makes up the bulk 
of the Joan Formation and which attains a maximum 
thickness of about 60 m. Lower Pliensbachian 
ammonites, including Dubariceras freboldi 
Dommergues et al. and several species of the genus 
Metaderoceras, range throughout the Joan Formation 
siltstones . Three specimens of the nautiloid Cenoceras 
sp. were also found in the formation (Pl. 3, fig. 1) . 

The Joan Formation contains a diverse bivalve 
fauna that indicates a relatively shallow to moderately 



deep water environment of deposition, corresponding 
to composite assemblage depth zones B and C of 
Taylor (1982). Species of the genera Vaugonia, 
Jaworskiella, Wey/a, Gervillaria?, Otapiria?, 
Camptonectes, Cardinia, Oxytoma, Pholadomya, 
Modiolus, and Pleuromya have been recognized; 
representatives are shown in Plates 1 and 2. In addition 
to the ammonites and bivalves that are found 
throughout the formation, brachiopods, particularly 
terebratulids and less abundant rhynchonellids, are 
common but restricted to a few beds near the top of 
the unit (Pl. 2, fig. 9; Pl. 3, fig. 3). Rare gastropods, 
colonial and solitary corals, echinoids, and bryozoans 
are present in the Joan Formation, and fragments of 
coalified wood are scattered throughout. 

Wolf Den Formation 

Concretionary shales comprising the lower 40 to 
60 m of the Wolf Den Formation are separated from 
the underlying Joan Formation by an abrupt contact 
(Figs. 7-10). The two lowermost concretion beds in the 
Wolf Den Formation contain Upper Pliensbachian 
ammonites: the lower bed contains the genera 
Arieticeras and Leptaleoceras; the higher bed 
Tiltoniceras propinquum, Protogrammoceras spp., and 
associated aptychi (Pl. 3, figs. 2, 4). Trace fossils 
referable to the ichnogenus Chondrites are present in 
some of the concretions. No bivalves were found in the 
shales or concretions of the lower Wolf Den 
Formation, but Bositra sp. is locally abundant slightly 
higher in the section. 

The lithology and fauna of the lower Wolf Den 
Formation are indicative of a deep water, possibly 
anaerobic, environment of deposition corresponding to 
composite assemblage depth zone D of Taylor (1982). 
The abrupt regional transition from the siltstone of the 
underlying Joan Formation to the Wolf Den shale 
could correspond to a transgression that has been 
recognized in rocks of this age at many North 
American localities and may be of eustatic origin 
(Taylor et al., 1983; Thomson et al., 1986; Hallam, 
1988; Poulton, 1988; Smith and Tipper, 1988). 

Biochronology 

Lower Jurassic ammonite sequences from western 
North America have traditionally been referred to the 
standard Liassic ammonite zones and subzones of the 
northwest European province erected by Dean et al. 
(1961). More recently, however, workers have come to 
realize that most of the North American ammonite 
faunas are not of northwest European affinity and that 
the same north-south division into the Boreal, mixed, 
and Tethyan fauna! realms recognized in Europe and 
north Africa can be distinguished in western North 
America (Howarth, l 973a; Smith, 1981, 1983; Tipper, 
1981; Taylor et al., 1984; Smith and Tipper, 1986). The 
Spatsizi fauna, for example, is dominated by ammonite 
taxa that are characteristically Tethyan, although 
Fanninoceras is an east Pacific form, and the Boreal 
genus Amaltheus is known immediately to the north in 
the Cry Lake area (Tipper, 1978) and to the west in the 
Telegraph Creek area. Smith et al. (1988) have now 
developed a Pliensbachian zonal scheme specific to the 
western Cordillera and this is used here. In this new 
zonal scheme, approximate correlations between 
western North American and northwest European 
Pliensbachian zones (Fig. 11) are based on broad 
fauna! similarities at the familial and generic level, and 
on sequences in the northern parts of suspect terranes 
where the Tethyan and Boreal realms overlap . 

The upper part of the Cold Fish volcanics west of 
Cold Fish Lake are Early Pliensbachian in age (Imlayi 
and Whiteavesi zones)' and in part correlative with the 
Joan Formation, which ranges in age from the 
Whiteavesi Zone to the Freboldi Zone. The volcanics 
found unconformably beneath the Joan Formation 
near Joan Lake can only be dated as no younger than 
the Whiteavesi Zone. The lower Wolf Den Formation 
has yielded a fauna characteristic of the Late 
Pliensbachian (Kunae and Carlottense zones). The 
geographic distribution of the ammonite localities in 
the Spatsizi area is shown in Figures 1 and 12. The 
species associations and zonal designations for each 
locality are shown in Appendix 2, and relative 
stratigraphic ranges of species for each measured 
section are illustrated in Figures 7 to 10. 

10ur approach to zonations and the naming of zones is as follows (see also Callomon, 1984): (!) No zonation can be worldwide in extent, and 
some zonations may be restricted to a particular facies. For regionally extensive, biogeographically distinct areas, however, a standard zonation 
may be erected for a given group of organisms. (2) Standard zones are recognized on the basis of co-occurrences of species that are distinct from 
superjacent and subjacent co-occurrences. These stratigraphically distinct co-occurrences maintain their superpositional relationships throughout 
the geographic area in question. (3) Standard zones are characterized by type sections, which most clearly demonstrate these superpositional 
relationships and where zonal boundaries may be drawn. The base of one zone automatically defines the top of the subjacent zone. (4) Standard 
zones are named using the non-italicized, capitalized trivial name of a species that is characteristic of that zone. (5) One standard zonation is 
selected as the primary standard to which all secondary standards are correlated with as much precision as possible. In the case of the Lower 
Jurassic ammonites discussed in this report , the Northwest European zonation of Dean et al. (1961) is the primary standard and the North 
American zonation of Smith et al. (1988) is the secondary standard . 
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8 

Figure 5. Distribution of the five formations of the Spatsizi Group in the vicinity of Joan Lake, showing the 
position of stratigraphic sections 1-3 and structural sections. 
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BOWSER LAKE GROUP 

ASHMAN FORMATION: Chert pebble conglomerate 
with minor volcanic clasts. Bathonian-Callovian. 

Shale and siltstone, dark grey with brown laminae. 
Bathonian. 

SPATSIZI GROUP 

QUOCK FORMATION: Banded tuffaceous shale, 
characteristic reddish brown weathering. Bajocian. 

ABOU FORMATION: Platy, grey-weathering shale, 
poorly exposed. Aalenian. 

MELISSON FORMATION: Resistant grey-weathering, 
fine grained sandstone and siltstone. Thickness variable. 
(?) Upper Toarcian. 

WOLF DEN FORMATION: Dark grey to black shale 
with calcareous concretion beds and minor tuffaceous 
beds. Upper Pliensbachian to Middle Toarcian. 

JOAN FORMATION: Grey-brown weathering siltstone 
with minor limestone interbeds and locally developed 
basal conglomerate. Lower Pliensbachian. 

COLD FISH VOLCANIC ROCKS 

Rhyolite flows and breccias. (?) Lower Pliensbachian 

0 2 

Figure 5. cont'd 

9 



10 

SOUTHWEST 

A 
Metres 

3000 

2500 

2000 

1500 

1000 

B 
3000 

2500 

2000 

1500 

1000 

c 
3000 

2500 

2000 

1500 

1000 

NORTHEAST 

A' 

B' 

C' 

.·" " 
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SYSTEMATIC PALEONTOLOGY 

The classification of Pliensbachian ammonites in 
this study follows that of Donovan et al. ( 1981) except 
for the retention of the Polymorphitinae and 
Acanthopleuroceratinae as subfamilies of the 
Polymorphitidae (Arkell et al., 1957). 

It should be noted that the preservation of the 
Spatsizi material is generally poor. External moulds are 
the most abundant type of preserved fossil; internal 
moulds and external casts are less common, and shell 
material and indications of the suture lines are very 
rarely and poorly preserved. No complete sutures are 
evident on any of the material illustrated. 

Locality and repository information for the 
collections studied are listed in Appendix 1. 

Measurements and abbreviations 

Type specimens in a synonymy list are marked with 
an asterisk. The morphological terminology used in the 
systematic descriptions follows that of Smith (1986). 
Systematic, morphological, and stratigraphic data 
pertaining to the ammonites figured here are stored at 
the University of British Columbia in the database 
AMMON (Smith, 1986). All measurements made in 
this study are in millimetres with approximate figures 
preceded by "a". The abbreviations denoting the 
measurements used are defined as follows: 

D 
UD 
u 
WH 
WHD 
WW 
WWD 
WWWH 
PRHW 

SRHW 

St. Dev. 

shell diameter 
umbilical diameter at diameter 
(UD/D) x 100 
whorl height at diameter = D 
(WH/D) x 100 
whorl width at diameter = D 
(WW/D) x 100 
(WW /WH) x 100 

D 

primary ribs per half whorl, counted 
on the half whorl terminating at 
diameter = D 
secondary ribs per half whorl, counted 
on the half whorl terminating at 
diameter = D 
standard deviation 

Sets of measurements made at different ontogenetic 
stages of the same specimen can be identified in the 
tables of measurements by their being listed under 
identical type numbers. 

Systematic descriptions 

Order AMMONOIDEA Zittel, 1884 

Suborder AMMONITINA Hyatt, 1889 

Superfamily EODEROCERA T ACEAE Spath, 1929 

Family POLYMORPHITIDAE Haug, 1887 

Subfamily POLYMORPHITINAE Haug, 1887 

Genus Uptonia Buckman, 1898 

1867 Microceras Hyatt 
1923 Jamesonites Buckman 

Type species. Ammonites jamesoni Sowerby, 1827 
(p. 105, Pl. 555, fig. 1) by original designation. 

Remarks. Shell evolute, whorl section ellipsoidal to 
ogival. Umbilical wall low, shallow; umbilical shoulder 
rounded. Ventral shoulder rounded, venter rounded. 

Ornament varies with growth. Earliest whorls may 
possess a keel and ventrolateral tubercles but in the 
original description, Buckman (1898) stressed the weak 
development and brevity of this spinous stage. The 
early spinous stage gives way to a nontuberculate stage 
marked by strong, prorsiradiate, straight to slightly 
sinuous ribs that cross the venter to form adorally 
projecting chevrons. 

Age and distribution. Uptonia is most abundant in the 
northwest European fauna! province but is also found 
in the Mediterranean region, Mexico(?) (Erben, 1956), 
and Alaska (Imlay, 1981). In northwest Europe, 
Uptonia is restricted to the Jamesoni Zone as defined 
by Schlatter ( 1980). 

Uptonia? sp. 

Plate 4, figures 1, 2 

cf. 1981 Uptonia? sp. B Imlay, p. 37, Pl. 9, figs. 5-7. 

Material. Ten specimens preserved as internal and 
external moulds in siltstone and fine sandstone. 

Measurements. 

Specimen D UD U WH WHO WW WWD WWWH PRHW 

GSC 83055 
GSC 83056 

25 9.5 :is 
a29 11.5 40 8.5 

28.0 
a3.5 12 41 

20 
22 

15 



Description. Shell midvolute, whorl section ellipsoidal. 
Umbilical wall low, shallow; umbilical shoulder 
rounded. Flanks convex . 

Ornamentation consists of strong, simple rectira
diate and slightly sinuous ribs that arise at the 
umbilical shoulder. The ribs bend sharply forward just 
below the ventrolateral shoulder and continue onto the 
venter to form chevrons. 

Discussion. The Spatsizi specimens of Uptonia? sp. 
compare with specimens from Alaska assigned to 
Uptonia? sp. B by Imlay (1981). Although similar to 
Uptonia distincta Tutcher and Trueman (1925), the 
small size and state of preservation of the material 
preclude a definite species assignment. Problematical 
age relationships are discussed below. 

Occurrence. In Spatsizi, Uptonia? sp. first appears 
near the base of the range of Dubariceras freboldi, 
above the ranges of the genera Tropidoceras and 
Acanthopleuroceras. Uptonia? sp . B and D. jreboldi 
were not found at the same locality in Alaska, so the 
relation between their ranges is uncertain (Imlay, 
1981). In the Queen Charlotte Islands, a single 
specimen similar to Uptonia? sp. was found in 
association with Dubariceras freboldi and, again, 
above the ranges of Ancanthopleuroceras and 
Tropidoceras (H.W. Tipper, pers. comm., 1985). 

A position within the Freboldi Zone (approximately 
equivalent to the upper Ibex Zone and much of the 
Davoei Zone) is at variance with the age of Uptonia in 
Europe where it never ranges above the Masseanum 
Subzone of the Jamesoni Zone. It is possible that the 
Spatsizi Uptonia? sp. is more closely related to the 
coeval South American genus Eoamaltheus. The 
absence of tubercles and a distinct keel would seem to 
make this unlikely, but Hillebrandt (pers. comm . , 
1987) has such forms in his collected material that are 
probably derived from Eoamaltheus (Hillebrandt, 
1984, and mostly unpublished; but see, for example, 
Galaticeras? in Hillebrandt, 1987). The exact 
taxonomic position of the rather rare North American 
material must therefore await the details of the South 
American succession. 

Uptonia? sp. was found at localities 3, 37, 82, and 
98. 

Age. Early Pliensbachian (Freboldi Zone). 

Genus Dayiceras Spath , 1920 

Type species. Dayiceras polymorphoides Spath, 1920 
(p. 541, Pl. 15, figs. 1-4), by original designation. 
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Remarks. Shell midvolute, whorl section ellipsoidal to 
ogival. Ornament consists of fine, dense, sinuous ribs 
that are rursiradiate on the umbilical wall, sinuous on 
the flanks, and terminate on the ventrolateral shoulder 
in radially elongate tubercles. The venter bears a 
median row of tubercles that commonly coalesce to 
form a crenulate keel. 

Age and distribution. Rare specimens of Dayiceras 
have been found in the Ibex Zone of southern England 
(Spath, 1920) and possibly northwest Germany 
(Hoffmann, 1982), but the genus has not been reported 
from any other part of the northwest European 
Province. It has been reported from the Ibex Zone of 
Portugal (Mouterde, 1951; Mouterde and Ruget, 
1970), North Africa (Rakus, 1972), and northern Italy 
(Wiedenmayer, 1977, 1980). This suggests that 
Dayiceras was most common in the Tethyan region 
rather than being primarily boreal in its distribution, as 
suggested by Dommergues et al. (1984). 

Dayiceras sp. 

Plate 4, figures 3-5 

Material. Four fragments preserved as internal and 
external moulds in siltstone . 

Measurements. Not available because of poor 
preservation. 

Description. Shell evolute to midvolute; whorl section 
is compressed-rectangular. Umbilical wall is low, steep; 
umbilical shoulder rounded. Flanks are convex; 
ventrolateral shoulder abruptly rounded. The venter is 
convex, narrow. 

Ornament consists of dense, fine sinuous ribs that 
arise on the umbilical wall where they trend 
rursiradiately, then become flexuous on the flanks and 
bend gently forward near the ventrolateral shoulder 
where they are marked by radially elongate tubercles . 
The ribs continue weakly past the tubercles onto the 
venter, but fade rapidly. A low, weakly beaded keel is 
present on the venter. 

Discussion. The Spatsizi specimens of Dayiceras sp . are 
similar to Dubariceras freboldi in their form of ribbing 
and volution, but they differ from Dubariceras 
freboldi by their low median keel, narrower whorl 
section, and slightly coarser ribbing . These specimens 
of Dayiceras can be distinguished from Polymorphites 
by virtue of their more compressed whorl section, 
denser and more sinuous ribbing, irregular keel, and 
large size . 



Occurrence. The specimens of Dayiceras sp. described 
here represent the first occurrence of Dayiceras in 
western North America. Dayiceras sp. occurs within 
the range of Dubariceras jreboldi together with 
Uptonia? sp., Dubariceras silviesi, and M. 
talkeetnaense. 

Dayiceras sp. was found at localities 3, 45, and 72. 

Age. Lower Pliensbachian (Freboldi Zone). 

Genus Polymorphites Haug, 1887 

Type species. Ammonites polymorphus quadratus 
Quenstedt, 1845 (Pl. 4, fig. 9). 

Remarks. Small forms with simple tuberculate ribs. 
Venter may bear a keel, chevrons, or be featureless. 

Age and distribution . A widely distributed form most 
common in northwest Europe. Characteristic of the 
Jamesoni Zone. 

Polymorphites? sp. 

Plate 12, figure 5 

Material. A single, small specimen preserved as an 
internal mould in siltstone. 

Measurements. 

Specimen D UD u WH PRHW 

GSC 83102 19 8.2 43 7 14 

Description. Shell fairly evolute, whorl section appears 
elliptical but the specimen has undergone some lateral 
compression. Umbilical wall is low, shallow; umbilical 
shoulder rounded; flanks convex. Ventral shoulder 
gently rounded; venter inflated. 

Ornament consists of simple, straight, rectiradiate 
ribs that arise on the umbilical shoulder. The ribs then 
terminate at about three quarters of the flank height in 
sharp tubercles. Some of the ribs continue faintly past 
the tubercles, but these disappear rapidly leaving the 
venter smooth. 

Discussion. Because of the preservation and uncertain 
age, the Spatsizi specimen is difficult to identify with 
confidence. It is similar to a species of Polymorphites 
from the Basso Valley in Italy figured under the name 
Polymorphites granulijerum (Gemmellaro, 1884) by 

Ferretti (1975, p. 178, PI. 24, fig. 3). Gemmellaro's 
material, however, is more evolute, less densely ribbed 
(Gemmellaro, 1884, p. 184, Pl. 3, fig. 19, Pl. 4, 
figs. 3-6) and probably represents the genus 
Gemmellaroceras. 

Occurrence. The Italian material originates from beds 
that correlate with the Jamesoni Zone of the northwest 
European sequence (Ferretti, 1975). 

The Spatsizi specimen was found at locality 26 in 
float that was probably derived from the Whiteavesi or 
Freboldi zones. 

Age. Early Pliensbachian. 

Genus Miltoceras Wiedenmayer, 1980 

Type species. Aegoceras sel!ae Gemmellaro, 1884 
(p. 179, PI. 3, figs. 1-5). 

Remarks. Midvolute to evolute forms that may have 
Coeloceras-1ike innermost whorls but the whorl shape 
quickly becomes more compressed with parallel flanks 
and a rounded venter. Primary ribs terminate in small 
tubercles from which a number of finer secondary ribs 
arise. Miltoceras was originally created as a subgenus 
of Apoderoceras by Wiedenmayer (1980) and later 
raised to generic status by Hillebrandt (1981 a). 

Age and distribution. Miltoceras is a Tethyan form 
reported primarily from Italy, Austria, Morocco, and 
Chile (Wiedenmayer, 1980; Hillebrandt, 198la). It 
ranges from the J amesoni Zone to the Davoei Zone 
and possibly into the Upper Pliensbachian. 

Miltoceras sp. 

Plate 12, figures 1-4 

Material. Twelve poorly preserved fragmentary 
specimens in calcareous volcaniclastic siltstone as 
internal moulds with some original shell material. 

Measurements. Not available because of poor 
preservation. 

Description. Probably fairly evolute. The primary ribs 
are simple, straight, fairly dense, and terminate in 
ventrolateral swellings or small tubercles that form the 
base of spines. Beyond the tubercles the primary ribs 
polyfurcate into several faint, adorally arched, 
secondary ribs. The venter is fairly broad and gently 
arched in small specimens but rounded in larger 
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fragments at which stage the whorl section appears 
somewhat compressed. 

Discussion. The Spatsizi specimens of Miltoceras sp. 
are similar to Miltoceras sp. cf. M. sellae (Gemmellaro, 
1884) from South America (Hillebrandt, 1987), but the 
poor preservation precludes confident comparison. 

Occurrence. The Spatsizi specimens of Miltoceras sp. 
were collected from sediments interbedded in the Cold 
Fish volcanics at locality 99. They were not found 
associated with any other ammonites, but field 
relations suggest they are from a position low in the 
Pliensbachian section representing the lowest level of 
the Pliensbachian in Spatsizi. In the Queen Charlotte 
Islands, comparable specimens of Miltoceras have been 
collected from the Ghost Creek Formation of the 
Maude Group (listed as Coeloceras in Cameron and 
Tipper, 1985). These specimens occur low in the 
Pliensbachian within the Imlayi Zone. 

Age. Early Pliensbachian (lmlayi Zone). 

Subfamily ACANTHOPLEUROCERA TINAE 
Arkell, 1950 

Genus Acanthopleuroceras Hyatt, 1900 

1867 Cycloceras Hyatt 

Type species. Ammonites valdani d'Orbigny, 1844 
(p. 255, Pl. 71) , by subsequent designation (Getty, 
1970). 

Remarks. Shell evolute to slightly midvolute; whorl 
section quadrate to moderately compressed . Venter is 
low and bears a blunt keel. Ornament consists of 
straight, simple, rectiradiate to rursiradiate ribs. The 
ribs may be bi- or unituberculate and project weakly 
onto the venter from ventrolateral tubercles. Acantho
pleuroceras differs from Tropidoceras by having a 
generally less compressed whorl section, straighter, 
often tuberculate ribs, a less prominent, blunter keel, 
and a lack of secondary ribbing on the ventral surface. 

The phylogenetic relationship between 
Acanthopleuroceras and Tropidoceras is subject to 
debate. Dommergues and Mouterde (1978, 1981) 
considered that the two genera represent evolution 
within a single lineage, whereas Wiedenmayer (1977) 
considered that they belong to separate lineages. Geczy 
(1976) drew attention to the fact that there exist 
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numerous forms intermediate between Acantho
pleuroceras and Tropidoceras. This point is 
exemplified by the generically ambiguous nature of 
certain species, including Ammonites stahli Oppel, 
1856 and Ammonites actaeon d'Orbigny, 1844, which 
have been assigned to both genera by different 
workers. 

Age and distribution. Acanthopleuroceras is a cosmo
politan form. It is characteristic of the Ibex Zone in 
Europe and reaches its acme in the middle of this zone 
(Dean et al., 1961; Geczy, 1976; Hoffmann, 1982). 

Acanthop!euroceras sp . aff. A. stahli (Oppel, 1853) 

Plate 5, figures 1-4 

aff. *1853 Ammonites radians numismalis Oppel, 
p. 51, Pl. 3, fig. 2. 

aff. 1856 Ammonites stahli Oppel, p. 288. 
aff. 1976 Acanthopleuroceras stahli (Oppel). Geczy, 

p. 95, Pl. 18, figs. 4-6. 
aff. 1977 Tropidoceras stahli (Oppel). Wieden

mayer, p. 65, Pl. 14, figs. 3-11 (and 
synonymy). 

aff. 1980 Tropidoceras stahli (Oppel). Schlatter, 
p. 139, Pl. 20, fig. 3, Pl. 21, fig . 1. 

1981 Paltechioceras cf. P. harbledownense 
(Crickmay). Imlay, p. 34, Pl. 4, 
figs. 18-21 only. 

Material. Fourteen external and internal moulds, all 
preserved in coarse, poorly sorted, volcaniclastic 
sandstone and pebbly sandstone. 

Measurements. 

Specimen D UD u WH WHO WW WWD WWWH PRHW 

GSC 83058 43 19 44 13 30.2 17 
GSC 83058 8 20 
GSC 83059 42 19.5 46 13 30.9 16.7 53.8 17 
GSC 83059 9 19 
GSC 83060 56 25 45 19 34.0 18 
GSC 83061 50 22 44 16 32.0 11 22.0 69.0 18 

Mean 44.8 31.8 
St. Dev. 1.0 1.7 

Description. Shell evolute, whorl section subquadrate. 
Umbilicus shallow; umbilical wall low, steep; umbilical 
shoulder rounded. Flanks convex, ventrolateral 
shoulder rounded. Venter fairly broad, fastigate, 
bearing a blunt keel. 



Ornament consists of dense, straight, slightly 
rursiradiate ribs. Ribs are coarse and bear a single row 
of small ventrolateral tubercles from which the ribs 
project slightly ado rally. 

Discussion. The Spatsizi specimens of A. sp. aff. A. 
stahli are similar to those figured by Geczy (1976) and 
Wiedenmayer (1977) in whorl section and form of 
ribbing. However, the Spatsizi specimens are never 
bituberculate and the inner whorls are much more 
densely ribbed than the illustrated European 
specimens. They belong to a new species that is well 
represented in the Queen Charlotte Islands, north
eastern Oregon, and Nevada and will be fully described 
in a later work. 

Occurrence. Acanthopleuroceras stahli is found in both 
the Boreal and Tethyan fauna! realms. It has been 
reported from England, Germany, France, Italy, and 
Hungary where it is restricted to the Ibex Zone. In the 
Spatsizi area, A. sp. aff. A. stahli occurs below the 
range of Dubariceras freboldi . Some specimens were 
recovered from rocks directly overlying the highest 
flow of the Cold Fish volcanics in the map area, but no 
other ammonites occur at this locality. Sediment lenses 
of an equivalent or slightly lower stratigraphic level, 
found within the volcanic sequence, have yielded 
collections containing A. sp. aff. A. stahli with 
Metaderoceras evolutum (Fig. 1, locality 96; 
Appendix 1). 

Acanthopleuroceras sp. aff. A. stahli was found at 
localities 44, 83, 94, and 96. 

Age. Early Pliensbachian (Whiteavesi Zone). 

Genus Tropidoceras Hyatt, 1867 

Type species. Ammonites masseanum d'Orbigny, 1844 
(p. 225, Pl. 48, figs. 1-3), by subsequent designation 
(Haug, 1885, p. 606) . 

Remarks. Shell evolute, whorl section compressed, 
lanceolate to ellipsoidal. Venter bears a distinct, 
commonly high keel. Ornament consists of straight to 
sigmoidal primary ribs that project onto the venter 
where they are commonly differentiated into 
numerous, adorally projecting secondary ribs. 

The relationship between Tropidoceras and 
Acanthopleuroceras is discussed under the generic 
description of Acanthopleuroceras. The Upper 
Pliensbachian hildoceratids Arieticeras, Leptaleoceras, 

and Protogrammoceras are believed to have evolved 
from Tropidoceras (Donovan et al., 1981). 

Age and distribution. Like Acanthopleuroceras, 
Tropidoceras is a cosmopolitan genus but is 
particularly abundant in the Tethyan Realm (Donovan, 
1967; Braga and Rivas, 1985). The genus first occurs in 
the J amesoni Zone but reaches its acme in the lower 
part of the Ibex Zone. 

Tropidoceras? sp. 

Plate 5, figures 6, 7. 

Material. Three specimens, poorly preserved as 
external and internal moulds in siltstone. 

Measurements. 

Specimen D UD U PRHW 

GSC 83063 a48 a27 56 a20 

Description. Whorl section ellipsoidal, venter narrow, 
bearing a high keel. Umbilical wall low, fairly steep; 
umbilical shoulder rounded . The ribs arise on or above 
the umbilical shoulder, trend slightly rursiradiately, 
then bend forward as they approach the ventrolateral 
shoulder, where they fade rapidly . The ribs are 
nontuberculate and there appear to be no secondary 
ribs on the ventral surface. 

Discussion. The fragmentary nature of these specimens 
precludes confident assignment but they do show 
similarities to specimens of Tropidoceras actaeon 
(d'Orbigny, 1844) figured by Frebold (1970). 

Occurrence. The Spatsizi specimens of Tropidoceras? 
sp. were found just below the base of the range of 
Dubariceras freboldi at localities 1, 73, and 101. 

Age. Early Pliensbachian. 

Tropidoceras sp. cf. T. flandrini (Dumortier, 1869) 

Plate 5, figure 5 

cf. *1869 Ammonites flandrini Dumortier, p. 72, 
Pl. 14, figs. 1, 2. 

cf. 1899 Tropidoceras flandrini (Dumortier). Fucini, 
p. 168, Pl. 23, fig. 2. 
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Material. A single, large whorl fragment preserved as 
an internal mould in a tectonically sheared silty 
muds tone. 

Description. The specimen has been tectonically 
compressed but appears to have had a whorl section 
that was higher than wide and a convex venter bearing 
a keel that was almost completely lost during 
preparation because of the brittle nature of the matrix. 
Ornament consists of gently rursiradiate, bituberculate 
primary ribs of moderate density and relief. Dense, 
strongly prorsiradiate secondary ribs project onto the 
venter from the ventrolateral tubercles. These 
secondary ribs extend to the keel and impart a 
herringbone or feather-like appearance on the ventral 
surface. 

Discussion. Because this specimen is poorly preserved, 
its original volution and whorl shape are uncertain. It 
could represent the variety of T. flandrini obtusa 
(Putterer, 1893, Pl. 13, figs. la-d), which has a 
subquadrate as opposed to a compressed subelliptical 
whorl shape. Tropidoceras flandrini sp. cf. T. obtusa 
has been reported from South America (Hillebrandt, 
1987). 

Occurrence. Subspecies of T. flandrini occur in the 
Jamesoni and Ibex zones of Europe and the Imlayi and 
Whiteavesi zones of North America. The South 
American material originates from the '' Tropidoceras'' 
Zone, which is correlated approximately with the upper 
Jamesoni Zone and lower Ibex Zone of the northwest 
European scheme. 

Tropidoceras sp. cf. T. flandrini was found at 
locality 92. 

Age. Early Pliensbachian (Whiteavesi Zone). 

Family EODEROCERATIDAE Spath, 1929 

Genus Metaderoceras Spath, 1925 

Type species. Ammonites muticus d'Orbigny, 1844 
(p. 274, Pl. 8), by original designation. 

Remarks. The relationship between the species 
attributed to Metaderoceras and other genera of 
Eoderoceratidae, most notably Crucilobiceras and 
Eoderoceras, is problematic. Spath (1925) created the 
genus Metaderoceras and designated Ammonites 
muticus d'Orbigny, 1844 as the type species. This new 
genus was subsequently placed in synonymy with 
Crucilobiceras in the Treatise (Arkell et al., 1957) and 
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by Donovan and Forsey (1973). Mouterde (1970), 
however, preferred to retain the genus Metaderoceras 
on the basis of differences between its type, 
Ammonites muticus d'Orbigny, 1844, and the type 
species of Crucilobiceras, C. crucilobatum Buckman, 
1920. Crucilobiceras is characteristically bituberculate 
and has a narrow whorl section, whereas 
Metaderoceras is unituberculate and has a generally 
wider whorl section. Furthermore, a range discrepancy 
exists between the two genera: Crucilobiceras is 
restricted to the Upper Sinemurian Raricostatum Zone, 
whereas Metaderoceras first appears in the Jamesoni 
Zone and is most abundant in the Ibex Zone. 

Subsequent workers adopted different generic 
assignments. W iedenmayer (1977, 1980) placed 
Crucilobiceras and Metaderoceras in synonymy, 
whereas Dubar and Mouterde (1978), Rocha (1977), 
and Geczy (1976) retained Metaderoceras, although 
Mouterde (1977) pointed out that a morphological 
gradation exists between the genera Eoderoceras and 
Crucilobiceras that is bridged by Metaderoceras 
beirense. More recently, Donovan et al. (1981) and 
Rivas (1983) retained Metaderoceras, Crucilobiceras, 
and Eoderoceras as distinct genera. 

Age and distribution. Metaderoceras is character
istically Tethyan in distribution; it is found in Morocco 
(Du Dresnay, 1963), the Iberian Peninsula (Mouterde, 
1977; Rivas, 1983), Hungary (Geczy, 1976), and 
western North America (Smith et al., 1988). The genus 
ranges from the Jamesoni Zone to its acme in the Ibex 
Zone. 

Metaderoceras talkeetnaense n. sp. 

Plate 6, figure 1; Plate 7, figures 1-5; Figure 14 

1981 

1988 

Crucilobiceras cf. C. muticum (d'Orbigny). 
Imlay, p. 35, Pl. 7, figs. 6-10, 12-15. 
Metaderoceras aff. M. muticum (d'Orbigny). 
Smith, Tipper, Taylor and Gu ex, Pl. 2, 
figs. 7-9. 

Etymology. The species name is derived from the 
Talkeetna Mountains, Alaska, where the type material 
originates. 

Type material. Holotype: Imlay, 1981, Pl. 7, figs. 12, 
13. The remainder of Imlay's specimens are paratypes 
(Pl. 7, figs. 6-10, 14, 15). 

Spatsizi material. Forty-three specimens, preserved in 
siltstone as external and internal moulds. 



Measurements. 

Specimen D UD u WH WHO WW WWD WWWH PRHW 

GSC 83065 al84 107 58 a43 23.4 31 
GSC 83065 al07 63 59 a26 24.3 21 
GSc 83065 a63 30 48 al7 27.0 14 
GSC 83066 al07 60 56 a24 22.4 21 
GSC 83066 a60 30 50 al6.5 27.5 17 
GSC 83067 60 31 52 18 
GSC 83068 a80 a43 51 al8 
GSC 83068 a43 a22 51 14 
GSC 83070 39 19 49 II 28.2 9.5 24.3 86.4 16 
GSC 84961 60 31 52 16 
GSC 84961 31 15 48 8.5 27.4 16 

Mean 52.2 25.7 
St. Dev. 3.8 2.3 

Description. Shell evolute; whorl section rectangular to 
subquadrate. Umbilicus wide and quite shallow; 
umbilical wall low, convex; umbilical shoulder 
rounded. Flanks convex; ventrolateral shoulder 
abruptly rounded. Venter broad, convex, and smooth 
except for faint swellings that arch adorally from the 
ventrolateral tubercles. 

This species is costate throughout growth. At 
diameters less than approximately 20 mm, ribbing 
consists of fairly dense, simple, straight, rectiradiate to 
slightly prorsiradiate ribs that arise at or just above the 
umbilical shoulder and terminate at the ventrolateral 
shoulder in small tubercles. At diameters greater than 
20 mm, the ribs arise faintly on the umbilical wall 
where they may be slightly rursiradiate. They gradually 
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Metaderoceras talkeetnaense n. sp. 

Y=7.0(log x)+7.4 

r=0.627 
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increase in strength and become rectiradiate to 
prorsiradiate at about one quarter of the whorl height. 
They then continue straight to the ventrolateral 
shoulder where they terminate in large tubercles that 
represent the bases of long, sharp spines. Rib density is 
fairly low (between 13 and 18 PRHW up to diameters 
of about 100 mm) but increases gradually at larger 
diameters (Fig. 13). 

Discussion. Specimens of this species collected from 
Oregon and Nevada show a change in whorl section at 
diameters greater than about 100 mm (Smith, 1981). At 
shell diameters of less than 100 mm, the whorl section 
is subquadrate (higher than wide), whereas at greater 
diameters the whorl section is slightly depressed. This 
change in shape may be indicative of maturity. The 
poor preservation of the Spatsizi material precludes 
comment on the whorl section. However, the United 
States material shows a concomitant increase in ribbing 
density that is evident in the larger Spatsizi specimens. 

Occurrence. In Spatsizi, Metaderoceras talkeetnaense 
occurs within the range of Dubariceras freboldi. The 
type material from Alaska occurs with other species of 
Metaderoceras and specimens that Imlay refers to 
Paltechioceras sp. cf. P. harbledownense (Imlay, 
1981). These latter specimens, which are tuberculate 
and have rursiradiate ribbing, are not echioceratids but 
are referable to Acanthopleuroceras sp. aff. A . stahli. 
The age of this association is the Whiteavesi Zone. In 
the conterminous United States, Metaderoceras 

o Spa tsizi data 

o Imlay, 1981 

"' Smith, 1981 

2 3 4 5 678910 20 40 60 80 100 

UD (mm) 

Figure 13. Semilogarithmic plot of primary ribs per half whorl (PRHW) as a function of umbilical diameter 
(UD) for Metaderoceras talkeetnaense n. sp. 
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talkeetnaense is known from the Freboldi and 
Whiteavesi zones (Smith et al., 1988). 

Metaderoceras ta/keetnaense was found at localities 
2-5, 8-10, 22, 26-28, 36, 41, 51, 52, 59, 68, 70, 78, 
80-82, 84, 88, and 98. 

Age. Early Pliensbachian (Whiteavesi and Freboldi 
zones). 

Metaderoceras sp. aff. M . talkeetnaense n. sp. 

Plate 8, figures 1-3 

cf. 1981 Crucilobiceras cf. C. densinodulum 
Buckman. Imlay, p. 34, Pl. 7, figs. 4, 5. 

Material. Seven specimens, poorly to moderately well 
preserved as external and internal moulds in siltstone 
and fine sandstone. 

Measurements. 

Specimen D UD U WH WHO PRHW 

GSC 83071 a180 a lOO 55 .5 a93 21.7 17 
GSC 83071 a95 a55 58 a25 26.3 15 
GSC 83072 a90 a55 61 a21 23.3 a13 

Description. Shell evolute, whorl section rectangular to 
subquadrate. Umbilical wall low , steep; umbilical 
shoulder rounded . Flanks are convex; ventrolateral 
shoulder abruptly rounded; venter is broad and low. 

Ribbing on the inner whorls consists of fairly dense, 
prorsiradiate ribs that arise on the umbilical wall where 
they trend slightly rursiradiately. Each rib is terminated 
at the ventrolateral shoulder by a long, sharp tubercle. 
On the outer whorls the ribs become distant, fairly 
broad, and faint on the lower flank. 

Discussion . The inner whorls (D = 50 mm) of M. sp. 
aff. M. talkeetnaense are similar to M. talkeetnaense in 
rib density and form, but the outer whorls have coarser 
ribs. A single specimen from Alaska, assigned to 
Crucilobiceras sp. cf. C. densinodulum by Imlay 
(1981), is similar to the Spatsizi specimens of M . sp. 
aff. M. talkeetnaense, except that the ribs on the outer 
whorls of the Alaskan material tend to weaken near the 
middle of the flanks and the whorl section appears 
more compressed . 

In Spatsizi and Alaska, M. talkeetnaense and M. sp. 
aff. M. talkeetnaense share the same stratigraphic 
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range. A possible exception to this exists in Spatsizi 
where one specimen of M. sp. aff. M. ta/keetnaense 
was collected low in the sequence, apparently below the 
other occurrences of M. talkeetnaense. 

Occurrence. As noted above, M. sp. aff. M. 
talkeetnaense occurs with and possibly below M. 
talkeetnaense in the Spatsizi area. In its lowest 
position, M. sp. aff. M. talkeetnaense is associated 
with Acanthopleuroceras sp. aff. A. stahli and M. 
evolutum. This range corresponds to the Whiteavesi 
Zone and lower Freboldi Zone. 

At Spatsizi, M. sp. aff. M. ta/keetnaense was found 
at localities 11, 25, 36, 55, 95, and 100. 

Age. Early Pliensbachian (Whiteavesi Zone to Lower 
Freboldi Zone). 

Metaderoceras evolutum (Fucini, 1921) 

Plate 9, figures 5, 6 

1899 Deroceras gemmellaroi Levi. Fucini, p. 16, 
Pl. 20, figs. 1, 2. 

1909 Der o c er as m u t i c u m d ' 0 r b i g n y . 
Rosenberg, p. 265, Pl. 13, fig. 7. 

*1921 Deroceras evolutum Fucini, p. 50, Pl. 1, 
fig. 14a, b. 

1963 Crucilobiceras aff. evolutum (Fucini). Du 
Dresnay, p. 147, Pl. 2, figs. 2, 3. 

1970 Crucilobiceras pacijicum Frebold, p. 435, 
Pl. 1, figs. 4-8 . 

?1976 Metaderoceras sp . aff. M. evolutum 
(Fucini). Geczy, p. 61, Pl. 12, fig. 5. 

1977 Crucilobiceras evolutum (Fucini) brutum 
Wiedenmayer, p. 59, Pl. 13, figs. 1, 2. 

1977 Cruci lobiceras evolutum evolutum 
(Fucini). Wiedenmayer, p. 59, Pl. 13, 
fig. 3. 

1978 Metaderoceras evolutum (Fucini). Dubar 
and Mouterde, p. 44, Pl. 2, fig. 1. 

1978 Metaderoceras evolutum (Fucini) brutum 
(Wiedenmayer). Colera et al., p. 311, 
Pl. 1, figs. 3a-c, 4. 

non 1978 Metaderoceras sp. 3 (gr. M . evolutum 
Fucini). Colera et al., p. 314, Pl. 1, fig . 2, 
Pl. 2, fig. 2. 

1980 Crucilobiceras evolutum evolutum 
(Fucini). Wiedenmayer, p. 48, Pl. 1, 
figs. 3, 4. 

cf. 1981 Crucilobiceras cf. C. pacijicum Frebold. 
Imlay, p. 35, Pl. 8, figs. 10-12, 15-17. 



cf. 1983 Metaderoceras evolutum (Fucini). Rivas, 
p. 395 , Pl. 1, fi gs. 1-8. 

1988 Metaderoceras evolutum (Fucini). Smith, 
Tipper, Taylor, and Guex, Pl. 1, fig. 11. 

Material. Two specimens preserved as internal moulds 
in limestone. 

Measurements. 

Specimen D UD U WH WH O WW WW D WWWH P RHW 

GSC 83076 31 16 52 a9 29 a6 19.4 66.7 a l3 
GSC 83077 12 10 83 .3 
GSC 84962 a40 a2 I 52 

Description. Shell evolute; whorl section rectangular to 
subquadrate. Umbilical wall low, gently inclined; 
umbilical shoulder rounded. Flanks are slightly convex; 
ventrolateral shoulder abruptly rounded . The venter is 
fairly broad, convex. 

Ornament consists of distant, straight, slightly 
prorsiradiate ribs of low relief. The ribs arise above the 
umbilical shoulder and terminate in prominent 
ventrolateral tubercles. Faint secondary ribs or 
inter-rib lirae are visible on these specimens. 

Discussion. A recent study by Rivas (1983) has shown 
M. evolutum to be a variable species that includes 
many specimens previously assigned to other species 
and subspecies. Although Rivas (1983) includes M. 
mouterdei (Frebold) in M. evolutum, M . mouterdei is 
retained in this study on the basis of differences 
observed in the outer whorls of specimens of M . sp. cf. 
M. mouterdei from Spatsizi (see the following 
discussion of M. sp. cf. M. mouterdei). 

Occurrence. Metaderoceras evolutum is common in 
Pliensbachian sequences in the Mediterranean region . 
The Spatsizi specimens of M. evolutum were found low 
in the sequence, at locality 96, below the range of 
Dubariceras freboldi, in association with 
Acanthopleuroceras sp. aff. A . stahli. In Alaska 
(Imlay, 1981), M. evolutum is associated with 
Tropidoceras actaeon. 

Age. Early Pliensbachian (Whiteavesi Zone). 

Metaderoceras sp. cf. M. mouterdei (Frebold, 1970) 

Plate 9, figures 1-4; Plate 10, figure 1 

cf. *1970 Crucilobiceras mouterdei Frebold, p. 437, 
Pl. 1, fig. 2a, b. 

cf. 1981 Apoderoceras cf. A. subtriangulare (Young 
and Bird) . Imlay, p. 35, Pl. 8, figs. 14, 
18-23. 

cf. 1988 Metaderoceras mouterdei (Frebold). Smith 
et al., Pl. 3, figs. 9, 10. 

Material. Seven specimens, preserved in siltstone as 
external and internal moulds. 

Measurements. 

Specimen D UD u WH W HO WW WWD WWWH PRHW 

GSC 83078 78 43 55 20 
GSC 83078 a43 25 58 all .5 26. 7 10 
GSC 83078 a25 12 48 II 
GSC 83079 allO a5 1 46 28 25 .5 17 15.4 60.7 23 
GSC 83079 a49 a24 50 13 
GSC 83079 a24 a lO 42 16 
GSC 83080 a95 55 58 a24 25.2 20 
GSC 83081 44 21 48 12 27 .3 II 
GSC 8308 1 a22 10 45 7 31. 8 14 
GSC 83082 a70 32 45 a8 25 .7 14 

Mean 49. 5 27.0 
St. Dev. 5. 7 2.5 

Description. Shell evolute; umbilical wall low, convex, 
gently sloping; umbilical shoulder rounded. Whorl 
section appears to be subquadrate to slightly coronate. 
Flanks convex and ventrolateral shoulder angular. 
Venter broad , slightly convex, and smooth except for 
very faint swellings that arch adorally from tubercles 
on the ventrolateral shoulder. 

Ornament varies with growth. Ribbing appears at a 
diameter of less than 5 mm and consists, on the inner 
whorls , of dense , straight, slender ribs that arise on the 
umbilical shoulder, trend rectiradially , and terminate 
in distinct tubercles. At umbilical diameters greater 
than about 10 mm, rib density undergoes a decrease 
from 13 to 14 PRHW to 10 to 11 PRHW. This 
decrease in rib density is most apparent in the holotype 
figured by Frebold (1970, see the following discussion) . 
The ribs of this reduced-density stage differ from the 
earlier ribs in that they are indistinct on the lower one 
third of the flanks then become stronger and quite 
broad toward the ventrolateral shoulder. The ribs 
terminate at the ventrolateral shoulder in large 
tubercles that represent the bases of spines. 

The two largest specimens of M. sp. cf. M. 
mouterdei in the Spatsizi collections show a dramatic 
increase in rib density beginning at an umbilical 
diameter of about 25 mm. At UD = 45 mm, both 
specimens have exceeded a rib density of 20 PRHW, 
and reach a maximum density of about 24 PRHW . The 
ribs of this high density stage are different from those 
of the preceding stage; they arise on the umbilical wall 
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where they trend rursiradiately, then curve forward 
and trend slightly prorsiradiately on the flank where 
they are gently sinuous. They are terminated at the 
ventrolateral shoulder by sharp tubercles. The whorl 
section of this densely ribbed stage appears to be 
relatively more compressed than earlier whorls. 

Discussion. The Spatsizi specimens of M. sp. cf. M . 
mouterdei are similar to the holotype (Frebold, 1970) 
in their volution, whorl shape, and form of ribbing at 
umbilical diameters less than about 27 mm, although 
the decrease in rib density, beginning at UD = 10 mm, 
is of greater magnitude in the holotype. Whereas rib 
density in the holotype drops from a high of 19 PRHW 
to a low of 12 PRHW, the corresponding decrease in 
the Spatsizi material is from 14 to 10 PRHW. 

The high rib density stage observed on the outer 
whorls of the Spatsizi specimens (a stage that possibly 
represents the body chamber) is not seen in the 
holotype of M. mouterdei. This high density stage first 
develops at a diameter exceeding the maximum 
diameter of the holotype, which is septate to the end 
(UD = 27 mm). In other words, the greatest diameter 
of the holotype roughly corresponds to the onset of the 
dense ribbed stage of the Spatsizi specimens. 
Unfortunately, no sutures are preserved on the Spatsizi 
specimens, therefore the inference of maturity must go 
unsubstantiated. 

Metaderoceras mouterdei is unique among the 
species of Metaderoceras in its tendency toward 
decreasing rib density from the inner to middle whorls. 
The subquadrate to coronate whorl section is also 
distinctive, suggesting a close relationship to the 
Metaderoceras venarense group. Metaderoceras 
mouterdei differs from M. talkeetnaense in having a 
more variable rib density with growth (Figs. 13-15) and 
a broader whorl section. Although Rivas (1983) placed 
both species in synonymy M . mouterdei can be 
distinguished from M. evolutum by its stronger 
ribbing, the absence of ribs joining at the ventrolateral 
tubercles, and its broader whorl section. 

Occurrence. In the Queen Charlotte Islands, M. 
mouterdei has been collected from the Whiteavesi and 
Freboldi zones. The Alaskan material probably 
correlates with the Freboldi Zone. 

The Spatsizi specimens were found at localities 3, 7, 
25, 59, and 98 . 

Age. Early Pliensbachian (Whiteavesi and Freboldi 
zones). 
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Metaderoceras sp. 

Plate 8, figure 4 

Material. A single specimen preserved as an external 
mould in fine grained volcaniclastic sandstone. 

Measurements. 

Specimen D UD U WH PRHW 

GSC 83074 53 28 53 14 20 
GSC 83074 a28 17 61 aS .5 20 

Description. Shell is evolute; whorl shape is unknown 
because of preservation . Umbilical wall low, shallow to 
moderately steep; umbilical shoulder rounded; flanks 
are convex. The ventrolateral shoulder appears to be 
abruptly rounded; the venter is not preserved in this 
specimen. 

Ornament consists of straight, moderately 
prorsiradiate ribs . Rib density is high, particularly on 
the inner whorls, and remains fairly constant 
throughout the ontogeny of this specimen. The ribs 
arise on the lower flank and attain their maximum 
relief at about one third of flank height. The ribs are 
fairly broad and continue to the ventrolateral shoulder 
where they bear a ventrolateral spine . 

Discussion. This specimen differs from Metaderoceras 
talkeetnaense by its higher rib density, but is similar in 
most other respects. The constant rib density of 
Metaderoceras sp. is in marked contrast to the highly 
variable rib density seen in the ontogeny of M. sp . cf. 
M. mouterdei. 

Occurrence. Although the specimen was found ex situ, 
it apparently came from very low in the Pliensbachian 
section and is possibly from the same stratigraphic 
level as Tropidoceras sp. 

The specimen was found at locality 21. 

Age. Early Pliensbachian (?Whiteavesi Zone). 

Metaderoceras? sp. 

Plate 8, figure 5 

Material. Fragmentary middle and outer whorls of a 
single specimen preserved as an internal mould in 
calcareous siltstone. 

Measurements. Not available because of fragmentary 
nature of the specimen. 
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Figure 14. Comparative linear regression data and semilogarithmic plots of primary ribs per 
half whorl (PRHW) as a function of umbilical diameter (UD) for Dubariceras freboldi, 
Dubariceras silviesi, and Metaderoceras mouterdei (including M. sp. cf. M. mouterdei). 
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Figure 15. Ornamentation envelopes for species of the genera Dubariceras and Metaderoceras. 
Primary ribs per half whorl (PRHW) are plotted as a function of umbilical diameter (UD). 
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Description. Shell evolute; whorl section is distorted 
but appears to be compressed-rectangular on the outer 
whorls, somewhat more depressed on the inner whorls. 
Umbilical wall low, moderately steep, umbilical 
shoulder rounded; flanks gently convex. Ventrolateral 
shoulder abruptly rounded; venter fairly broad, low. 

Ornament varies with growth. Ribs on the 
innermost preserved whorls are fairly distant, straight, 
and prorsiradiate. They are strongest on the upper part 
of the flank and are marked at the ventrolateral 
shoulder by strong tubercles. The venter is not 
preserved at this diameter . 

At slightly larger diameters, greater than about 30 to 
35 mm, the ribs become somewhat finer and more 
densely spaced. They arise on the umbilical wall, trend 
prorsiradiately to the midflank, curve gently adapically 
and trend radially or slightly rursiradiately, and 
terminate in distinct ventrolateral tubercles. The 
primary ribs bifurcate and continue across the venter 
as faint, adorally arched secondaries . 

On the largest preserved whorl, ribbing is dense. As 
in the preceding whorl, the ribs trend prorsiradiately 
on the lower half of the flank, then curve and trend 
rursiradiately on the upper part of the flank to the 
small ventrolateral tubercles. The ribs continue 
distinctly across the venter to the opposing tubercle; no 
secondary ribs are present at this stage. 

Discussion. The lack of material and the state of 
preservation of this unusual form makes confident 
assignment difficult. It shows a certain resemblance to 
the evolute, compressed, densely ribbed forms of 
Metaderoceras [M. at/antis Dubar and Mouterde; M . 
kondai (Geczy) assigned to M. meneghinii by Rivas 
(1983)] except for the distinct pattern of ribbing on the 
venter and the trend of the primary ribs. 

Occurrence. The Spatsizi specimen of Metaderoceras? 
sp. was collected from sediments interbedded in the 
Cold Fish volcanics near Nation Peak, at locality 94, 
and is associated with Acanthopleuroceras sp. aff. A. 
stahli. 

Age. Early Pliensbachian (Whiteavesi Zone). 

Genus Dubariceras Dommergues, Mouterde, and 
Rivas, 1984 

Type species. Dubariceras dubari Dommergues et al. 
(1984, p. 832, Pl. 1). 

Remarks. Shells evolute, whorl section compressed
rectangular. Umbilical wall low to moderate , convex, 
steep; umbilical shoulder rounded. Flanks flat to 
slightly convex. Ventral shoulder abruptly rounded; 
venter low, slightly convex. 

Ornament consists of dense ribs, which arise on the 
umbilical wall where they trend rursiradiately, then 
form a slightly flexuous pattern across the flanks to 
elongate ventrolateral tubercles, beyond which they 
fade rapidly on the venter. 

The genus Dubariceras was created to accommodate 
certain Lower Pliensbachian ammonites of Tethyan 
aspect that previously had been assigned to the genera 
Uptonia, Platypleuroceras, and Dayiceras (family 
Polymorphitidae). According to Dommergues et al. 
(1984), the confusion surrounding the generic 
assignment of the members of Dubariceras stems from 
the fact that, although they are phylogenetically related 
to Metaderoceras (family Eoderoceratidae), they show 
a remarkable morphological convergence to the 
polymorphitids. Based on evidence provided by the 
Spatsizi and other North American collections, the 
creation of the genus Dubariceras appears justified. 

Age and distribution. Dubariceras is found in the 
middle and upper parts of the Lower Pliensbachian of 
the Tethyan region (Hungary, Italy, Morocco, and the 
Iberian Peninsula). In the New World, Dubariceras 
occurs in the Andes Mountains, Nevada, Oregon, 
British Columbia, and southern Alaska (Smith, 1983). 
The three known species of Dubariceras, D. freboldi, 
D. silviesi, and D. dubari, occupy disjoint geographical 
areas. Dubariceras dubari are restricted to the 
Mediterranean region, whereas D. freboldi and D. 
silviesi are restricted to the western Americas. 
Dubariceras is characteristic of the Ibex Zone in 
Europe and the Whiteavesi and Freboldi zones in 
North America. 

Dubariceras freboldi Dommergues, Mouterde, and 
Rivas, 1984 

Plate 11, figures 1-7 

* 1970 Uptonia dayiceroides Mouterde . Frebold, 
p. 438, Pl. 1, figs . 9a-c . 

1981 Uptonia cf. U. dayiceroides Mouterde. 
Imlay, p. 36, Pl. 9, figs. 1-4, 8, 12-16. 

1981a Uptonia cf. U. angusta (Oppel). Hillebrandt , 
p. 509, Pl. 5, figs. 3a, b. 

1983 Dayiceras dayiceroides (Mouterde). Smith, 
p. 86, figs. 2a-c. 
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1984 Dubariceras freboldi Dommergues et al., 
figs. 3-A3. 

1988 Dubariceras freboldi Dommergues et al. 
Smith et al., Pl. 3, figs. 1-3. 

Material. Approximately 180 specimens preserved as 
external and internal moulds in siltstone and minor 
limestone. 

Measurements. 

Specimen D UD u WH WHD WW WWD WWWH PRHW 

GSC 83087 74 30 43 26 35 9 I2 34.6 34 
GSC 83088 63 25 40 20 31.7 34 
GSC 83089 a44 a22 50 aI3 29.5 
GSC 83089 30 14 47 
GSC 83090 al05 47 45 3I 29.5 I2 II 38.7 
GSC 83090 47 22 47 I6 27 
GSC 83091 I5 II 
GSC 83092 16 6 37 a6 37.5 29 
GSC 84964 a43 al6 37.2 
GSC 84965 al25 53 42 43 34.4 29 
GSC 84966 6I 25 41 29 

Mean 43.6 32.9 
St. Dev. 4.1 3.2 

Description. Shell evolute; whorl section rectangular, 
becoming more compressed with growth. Umbilical 
wall low, steep; umbilical shoulder abruptly rounded. 
Flanks slightly convex on smaller whorls but become 
flatter on larger whorls. Ventrolateral shoulder 
abruptly rounded; venter low, flat to slightly convex. 

Ornament consists of simple, dense, sinuous ribs 
that appear at diameters of about 2 to 3 mm (only a 
single exception to this was found in a small specimen 
about 25 mm in diameter, which shows sporadic 
fasciculation into pairs just above the umbilical 
shoulder, Pl. 11, fig. 7). The ribs arise on the umbilical 
wall where they trend rursiradiately. Just above the 
umbilical shoulder the ribs curve forward to trend 
prorsiradiately to about one third of the flank height. 
The ribs then curve gently again to trend rectiradiately 
to slightly prorsiradiately up the flanks. As the ribs 
approach the ventrolateral shoulder they become 
increasingly prorsiradiate. At the ventrolateral 
shoulder each rib bears a radially elongate tubercle, 
beyond which are faint, adorally projecting extensions 
of the ribs. On some of the larger whorls, the ribs 
project forward onto the venter and form indistinct 
chevrons. Frebold (1970) also noted this feature in the 
material from the Queen Charlotte Islands. 

Discussion. In the original description of the type 
material, Frebold (1970) drew attention to the striking 
similarity between the specimens from the Queen 
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Charlotte Islands and those from Portugal, described 
as Uptonia? dayiceroides by Mouterde (1951). Frebold 
pointed out, however, that "The only difference seems 
to be the presence of a weakly crenulated faint keel in 
Mouterde's species." Frebold concluded that the 
crenulated keel of the Portuguese material may 
be restricted to the inner whorls and that this 
difference between the Queen Charlotte and 
Portuguese material was of little (taxonomic) 
consequence . Unfortunately, there were no specimens 
of a size comparable to the smaller Portuguese material 
present in the Queen Charlotte collections to 
corroborate Frebold's conclusion. The venters of small 
specimens in the Spatsizi collections do not show a 
keel. 

Smith (1983) also considered that the Queen 
Charlotte material, as well as material from Oregon, 
Nevada, and Alaska, is conspecific with the Portuguese 
Uptonia? dayiceroides. Smith concluded, however, 
that the species dayiceroides belonged not to Uptonia, 
but to the genus Dayiceras. 

Recently, Dommergues et al. (1984) included all the 
western North American forms attributed to Uptonia 
or Dayiceras dayiceroides in Dubariceras freboldi. 
However, they considered that sufficient morpho
logical differences exist between the Portuguese and 
North American material to retain Mouterde's (1951) 
Uptonia dayiceroides in Dayiceras dayiceroides. 
According to Dommergues et al. (1984), Dubariceras 
freboldi differs from Dayiceras dayiceroides as 
follows: 

1. There is never a trace, in Dubariceras freboldi, of 
the "occasionally slightly crenulated, more or less 
distinct keel" observed in the specimens of 
Dayiceras dayiceroides from Portugal (phrase in 
quotes translated from Dommergues et al., 1984). 

2. The venter of Dubariceras freboldi is flatter than 
that of Dayiceras dayiceroides, and the whorl 
section remains rectangular with growth (i.e., it 
does not become ogival as in Dayiceras dayi
ceroides). 

It may also be significant that in the Portuguese 
sections Dayiceras dayiceroides appears to evolve into 
other, less ambiguous species of Dayiceras in the 
overlying beds (Mouterde, 1951). In western North 
America, no such transition has been observed, 
although a few specimens of Dayiceras sp. are found 
with Dubariceras freboldi in the Spatsizi area. 

Occurrence. Dubariceras freboldi appears to be 
restricted to the East Pacific. It is common in 



Pliensbachian sections in the accreted terranes that 
constitute the western Cordillera of North America but 
is absent in time equivalent sections on the North 
American craton. In South America, D. frebo/di is 
found in Lower Pliensbachian rocks in Chile 
(Hillebrandt, 1981a). Although D. jrebo/di is unknown 
in the Mediterranean region, the closely related species 
D. dubari is present. 

In the Spatsizi area, D. frebo/di is very abundant in 
Lower Pliensbachian rocks that are approximately 
equivalent to the Ibex and Davoei zones of northwest 
Europe. In its lowest position, it is associated with 
Uptonia? sp., Dayiceras sp . , Metaderoceras 
talkeetnaense, and Dubariceras si/viesi. Higher in the 
sequence it occurs with A veyroniceras sp. A and B, 
and Reynesocoeloceras sp. cf. R. incertum. 

The Spatsizi specimens were found at localities 
3-13, 15, 16, 25, 26, 28, 35-41, 46, 52-54, 56, 59, 68 , 
69, 76, 78, 80- 82, 84, 85, 89-91, and 97 . 

Age. Early Pliensbachian (Freboldi Zone). 

Dubariceras silviesi (Hertlein, 1925) 

Plate 10, figures 2-5 

*1925 Uptonia silviesi Hertlein, p. 39, Pl. 3, figs. 1, 
2, 5. 

1981 Crucilobiceras cf. C. submuticum (Oppel). 
Imlay, p . 33, Pl. 7, figs. 1-3. 

?1981a Uptonia cf. U. obsoleta (Simpson). 
Hillebrandt, p. 509, Pl. 5, figs. 1, 2, 5. 

1988 Dubariceras silviesi (Hertlein). Smith et al., Pl. 
2, fig. 5. 

Material. Twenty-three specimens preserved as external 
moulds with rare internal moulds in siltstone. 

Measurements. 

Specimen D UD U WH WHD PRHW 

GSC 83083 a150 a75 50 a43 28.7 
GSC 83083 a106 a53 50 a22 20.8 21 
GSC 83084 a70 30 43 a19 27.0 22 
GSC 83085 a80 39 49 a23 28.8 23 
GSC 84963 37 18 49 a lO 27 .0 a 14 

Mean 48.2 26.5 
St. Dev . 2.9 3.3 

Description. Shell evolute; whorl section appears to be 
rectangular but cannot be directly observed in the 
Spatsizi collections because of poor preservation. The 

umbilical wall is low, steep; umbilical shoulder 
rounded. Flanks slightly convex; ventrolateral shoulder 
abruptly rounded. Venter low, slightly convex, and 
fairly broad. 

Ornament consists of dense, simple, straight to 
slightly sinuous ribs. The ribs arise on the umbilical 
wall where they appear to trend slightly rursiradiately, 
then subsequently become prorsiradiate and continue 
virtually straight to the ventrolateral shoulder. At the 
ventrolateral shoulder each rib bears a prominent 
tubercle. The ribs then project forward and continue 
onto the venter from the tubercles but decrease in 
strength . On larger whorls the ribs form ventral 
chevrons, although the apices of the chevrons tend to 
be faint. 

Discussion. Dubariceras silviesi appears to be 
morphologically intermediate between the genera 
Metaderoceras and Dubariceras (Mouterde, pers. 
comm., 1985). Its dense, relatively finely ribbed inner 
whorls are reminiscent of Dubariceras, whereas the 
coarser, robustly tuberculate and less dense ribs of the 
middle and outer whor ls are characteristic of 
Metaderoceras (Figs. 14, 15). The ribs on the outer 
whorls of D. silviesi tend to become slightly sinuous, 
but again, their coarseness, lower density, and 
tuberculation set them apart from the ribbing of D. 
freboldi. 

In the ventral region of the larger specimens of D. 
si/viesi (Pl. 10, fig. 3), the ribs project beyond the 
ventrolateral tubercles and form chevrons. According 
to Mouterde (pers . comm., 1985), ventral chevrons are 
an adult characteristic of Metaderoceras, but they also 
occur faintly on the outermost whorls of some 
specimens of Dubariceras dubari from Italy. As 
pointed out in the description of Dubariceras freboldi, 
weak ventral chevrons are also found on the outer 
whorls of some of the Canadian specimens (Frebold, 
1970; this study). 

Occurrence. Dubariceras silviesi appears to be 
restricted to the eastern Pacific region; it has been 
reported from western South America (Hillebrandt, 
1981 a), western United States (Hertlein, 1925) and 
Canada, and from southern Alaska (Imlay, 1981). 

In Spatsizi, it was found just below and in the lower 
part of the range of Dubariceras freboldi at localities 3, 
6, 8-10, 13, 25, 26, 46, 51, 55, 67-70, 81, 82, 84-86, 
and 90. 

Age. Early Pliensbachian (Whiteavesi and Freboldi 
zones). 
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Family DACTYLIOCERATIDE Hyatt, 1867 

Genus Reynesocoeloceras Geczy, 1976 

1977 Cetonoceras Wiedenmayer 
1977 Indunoceras Wiedenmayer 

Type species. Coeloceras crassum Young and Bird var. 
indunensis Meneghini, 1881 (p. 72, Pl. 16, fig. 4) by 
original designation. 

Remarks. The taxonomic pos1t10n of the genus 
Reynesocoeloceras and the associated genus 
A veyroniceras is problematic. For a review of the 
different systematic treatments, the reader is referred 
to Fischer (1971 ), Pinna and Levi-Setti ( 1971), 
Schmidt-Effing (1972), Geczy (1976), Wiedenmayer 
(1977, 1980), Donovan et al. ( 1981), Hillebrandt 
(198la), and Meister (1986). 

Reynesocoeloceras, although originally defined as a 
subgenus of Coeloceras by Geczy (1976), is given full 
generic status here, following the work of 
Wiedenmayer (1977, 1980), Donovan et al. (1981), 
Hillebrandt (1981a), and Meister (1986). Geczy (1976) 
considered the morphological similarities between 
Reynesocoeloceras and Coeloceras as evidence of a 
generic/subgeneric relationship between the two forms. 
However, Coeloceras is restricted to the Jamesoni 
Zone (Donovan et al., 1981), whereas Reyneso
coeloceras ranges from the Ibex to the Margaritatus 
Zone, suggesting that Reynesocoeloceras is a derivative 
of Coeloceras. 

Geczy (1976) assigned Reynesocoeloceras to the 
Coeloceratinae, a subfamily of the Dactylioceratidae; 
Wiedenmayer (1977, 1980) and Hillebrandt (1981a) 
assigned it to the Coeloceratidae (sensu nova). 
Donovan et al. (1981) placed Reynesocoeloceras in the 
family Dactylioceratidae, but stated that Reyneso
coeloceras was derived from the Coeloceratidae. The 
possibility that a close phylogenetic relationship exists 
between the two groups (Dactylioceratidae and 
Coeloceratidae) was considered in the Treatise (Arkell 
et al., 1957, p. L252) and by Fischer (1971). 

A contrasting view for the origin of Reyneso
coeloceras was proposed by Dommergues and 
Mouterde (1982), who stated that the earliest form of 
Reynesocoeloceras, named Reynesocoeloceras 
praeincertum, evolved from the genus Metaderoceras, 
not from Coeloceras. Dommergues and Mouterde 
(1982) attributed the similarity between the inner 
whorls of Reynesocoeloceras and those of Coeloceras 
to morphological convergence between the two genera, 
indicating a distant common ancestry. 
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Reynesocoeloceras is characterized by a change in 
morphology from Coe/oceras-like inner whorls 
(cadiconic, tuberculate with bi- or polyfurcating ribs) 
to Reynesoceras-like outer whorls (serpenticonic with 
simple, nontuberculate ribs). It is this change in 
morphology that distinguishes Reynesocoeloceras from 
both Coeloceras and Reynesoceras. Prodactylioceras 
differs from Reynesocoeloceras by its finer, denser 
ribbing, sporadic tubercles on the outer whorls, and its 
less variable ornament. A veyroniceras, the Tethyan 
equivalent of Prodactylioceras, is similar to 
Reynesocoeloceras in that it undergoes a change in 
ornamentation with growth from tuberculate, 
bifurcating ribs on the innermost whorls to non
tuberculate, simple ribs on the outer whorls. However, 
the early Coe/oceras-like stage is much more persistent 
in Reynesocoeloceras than in A veyroniceras. In 
addition, rib density is much greater in A veyroniceras, 
and some forms possess sporadic tubercles on their 
body chamber and final whorl of the phragmocone. 

Age and distribution. Reynesocoeloceras is restricted to 
the Tethyan realm. In western North America it is 
known from east-central Oregon and the Queen 
Charlotte Islands (Smith et al., 1988). In Europe, 
Reynesocoeloceras ranges from the Jamesoni Zone to 
the Margaritatus Zone, with its acme in the Davoei 
Zone. In North America it characterizes the upper 
Freboldi Zone and lower Kunae Zone. 

Reynesocoeloceras sp. cf. R. incertum 
(Fucini, 1905) 

Plate 12, figure 6 

cf. *1905 Coeloceras incertum Fucini, 1905, p. 140, 
Pl. 11, figs. 4-7. 

cf. 1971 Coeloceras (Coeloceras) incertum incertum 
Fucini. Fischer, p. 110, Textfig. 5j. 

cf. 1976 Coeloceras (Reynesocoeloceras) incertum 
Fucini. Geczy, p. 131, Pl. 23, fig. 4. 

cf. 1976 Coeloceras (Reynesocoeloceras) cf. C. (R.) 
incertum Fucini. Geczy, Pl. 23, fig. 5. 

Material. Three specimens, moderately well preserved 
as external and internal moulds in calcareous siltstone. 

Measurements. 

Specimen D UD U WH WHO WW WWD WWWH PRHW 

GSC 83098 19 60 a70 a7.0 37 al2 63 171 15 

Description. Shell evolute, umbilicus wide and crater
like, deeper on the inner whorls than on the outer 



whorls. Whorl section depressed, wide rectangular to 
coronate. Flanks convex; ventrolateral shoulder 
angular. The venter is broad and slightly convex. 

Ornamentation on the inner whorls consists of 
short, swollen ribs that become stronger toward the 
venter and terminate just below the succeeding 
umbilical seam in large, rounded tubercles. At 
diameters greater than about 18 mm, the ribs become 
narrower and prorsiradiate, and the tubercles are 
reduced somewhat in relation to those on the inner 
whorls . The tubercles give rise to strong, narrow 
secondary ribs that curve slightly adorally as they cross 
the venter, and rejoin at the opposing tubercle. At the 
largest diameter preserved (D = 31. 5 mm) there are 
about two secondaries per primary rib. 

Discussion. According to Geczy (1976), the depressed 
whorl section seen in all stages of growth, and the 
relatively invariable ornamentation set R. incertum 
apart from other species of Reynesocoeloceras . 
Whereas the whorl section of most Reynesocoeloceras 
becomes less depressed and the venter more convex 
with growth, the section remains depressed in R. 
incertum . 

Occurrence. Reynesocoeloceras incertum has been 
reported from Hungary (Geczy, 1976) and northern 
Italy (Fucini, 1905; Fischer, 1971) where it was first 
described. In Hungary it is found in the lower Davoei 
Zone. The Spatsizi specimens are found within the 
upper Freboldi Zone. Reynesocoeloceras incertum also 
occurs in the Kunae Zone of the Queen Charlotte 
Islands. 

The Spatsizi specimens were found at locality 67. 

Age. Early Pliensbachian (Freboldi Zone). 

Genus A veyroniceras Pinna and Levi-Setti, 1971 

1977 Bettoniceras Wiedenmayer 

Type species. Ammonites acanthoides Reynes, 1868 
(p. 91, Pl. 3, fig. 3) by original designation. 

Remarks. The ontogeny of A veyroniceras is charac
terized by a change from tuberculate, bifurcating ribs 
on the inner whorls to simple, dense, nontuberculate 
ribs on the outer whorls. It is this change in 
morphology that differentiates A veyroniceras from 
Prodactylioceras, which lacks the tuberculate , 
bifurcating ribs on the inner whorls, but rather, bears 
sporadic tubercles on all its whorls. Geczy (1976), 

however, points out that on rare species of 
A veyroniceras, for example A . mortilleti, the outer 
whorls possess sporadic tubercles, thereby rendering 
generic distinction between A veyroniceras and 
Prodactylioceras potentially difficult in some cases. 

A veyroniceras differs from Reynesocoeloceras in 
having finer, denser ribs and sporadic tubercles on the 
outer whorls of some species. 

Age and distribution. A veyroniceras is restricted to the 
Tethyan Province and is considered to be the Tethyan 
equivalent of the Boreal Prodactylioceras (Pinna and 
Levi-Setti, 1971; Geczy, 1976). It ranges from the Ibex 
Zone to the Spinatum Zone. It has been reported from 
the Lower/Upper Pliensbachian boundary in North 
America (Smith et al., 1988) and from the Upper 
Pliensbachian of western South America (Hillebrandt, 
1981a). 

A veyroniceras sp. A 

Plate 12, figures 7, 8 

Material. Four individuals, poorly to moderately well 
preserved as fragments of internal and external moulds 
in siltstone. 

Measurements. 

Specimen D UD U WH WHO WW WWD WWWH PRHW 

GSC 83099 a80 a45 56 16 20 24 30 
GSC 83100 a80 a45 56 

150 a40 
a43 

Description. Evolute, outer whorls serpenticonic with 
wide-ellipsoid whorl section. Whorl shape on inner 
whorls unknown because of poor preservation, but 
comparison with what appears to be a conspecific 
specimen from the Queen Charlotte Islands suggests 
that the inner whorls (to a diameter of about 30 mm) 
are wide-ellipsoid to coronate. The umbilicus is wide 
and fairly deep as far as can be seen. The umbilical 
wall is high and fairly steep on the outer whorls; 
umbilical shoulder rounds gradually onto the inflated 
flanks . Flanks do not form a ventrolateral shoulder; 
venter is broad, rounded. 

Ornamentation varies with growth. The innermost 
whorls, to a diameter of about 20 mm, are not 
preserved. Ribbing on the smallest preserved whorl 
(D = 25-30 mm) consists of fairly stout, moderately 
dense ribs, most of which bear distinct ventrolateral 
tubercles. These Coeloceras-like inner whorls are 
succeeded by Reynesoceras-1ike middle whorls (D = 

40-50 mm), which are marked by finer, denser ribs 
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that bear only sporadic tubercles. Rib spacing on these 
whorls is somewhat irregular and the ribs show a 
tendency to occur in pairs. On the outermost preserved 
whorls (D = 50 mm), ribbing is more consistent. The 
ribs are simple, nontuberculate, prorsiradiate, and 
sharp. They arise at the umbilical seam and continue 
across the flanks and venter without a change in 
strength. 

Discussion. Although the specimens described are 
somewhat intermediate in nature , they are placed in the 
genus A veyroniceras rather than Reynesocoe/oceras 
due to their relatively dense ribbing and early 
disappearance of the Coeloceras-like inner whorls. 
These same characters, however, set A veyroniceras sp. 
A apart from other species of A veyroniceras. The 
Coeloceras-like inner whorls of A veyroniceras sp. A 
disappear at a larger diameter (D = 25-30 mm) than in 
most species of A veyroniceras (D = 10-20 mm), and 
the ribbing is Jess dense than in the majority of species 
of A veyroniceras. 

A veyroniceras sp. A is similar to A. colubrijorme 
(Bettoni) and A. inaequiornatum (Bettoni), both of 
which are known in western North America. The 
variable nature of the ornament and the pairing of the 
ribs on the middle whorls of A veyroniceras sp. A is 
reminiscent of A. inaequiornatum. However, the 
ribbing of the outermost preserved whorls of the 
Spatstzi specimens becomes more regular, resembling 
A . colubriforme. 

A veyroniceras sp. A is also very similar in rib form 
and density, as well as in whorl section, to specimens 
from South America assigned by Hillebrandt (1981a) 
to "Reynesocoeloceras (Bettoniceras)" sp. cf. R. (B.) 
mortilleti. These South American forms differ from 
the Spatsizi specimens in possessing sporadic tubercles 
on their middle and outer whorls. 

Occurrence. A veyroniceras sp. A occurs at the top of, 
and possibly above the range of, Dubariceras freboldi. 

The Spatsizi specimens were found at localities 39 
and 48. 

Age. Early Pliensbachian (Freboldi Zone). 

A veyroniceras sp. B 

Plate 12, figure 9 

Material. A single specimen preserved as an external 
mould in siltstone. 
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Measurements. Not available because of the 
fragmentary nature of this specimen. 

Description. Shell evolute. Ribbing on the outermost 
preserved whorl is nontuberculate, fine, and very 
dense. The ribs trend slightly prorsiradiately on the 
lower flanks and radially on the upper flanks. Ribs on 
the inner whorl are fine and tuberculate. 

Discussion. This specimen is similar to A veyroniceras 
inaequiornatum but poor preservation precludes 
confident assignment to this species. 

Occurrence. A veyroniceras sp . B is found in the upper 
Freboldi Zone. Specimens from the Hurwal Formation 
of northeastern Oregon, similar to A veyroniceras sp. B 
and assigned to A. inaequiornatum, occur at 
the boundary between the Lower and Upper 
Pliens bachian. 

The Spatsizi specimen was found at locality 40. 

Age. Early Pliensbachian (Freboldi Zone). 

Superfamily PSILOCERAT ACEAE Hyatt, 1867 

Family OXYNOTICERATIDAE Hyatt, 1875 

Genus Fanninoceras McLearn, 1930 

Type species. Fanninoceras fannini McLearn, 1930 
(p. 4, Pl. 1, fig. 3), by original designation. 

Remarks. Involute oxycones with overhanging 
umbilical wall; early whorls rounded, depressed, 
becoming compressed with angular venter on later 
whorls. Ribs on early whorls are short, stout, straight, 
and distant. On some forms the ribs become finer, 
denser, and project forward onto the venter with 
growth. On other forms the ribs disappear with 
growth, leaving the shell smooth. 

Fanninoceras has been placed in synonymy by some 
workers with the Lower Pliensbachian genus 
Radstockiceras Buckman, 1918 from northwest Europe 
(Donovan and Forsey, 1973; Donovan et al., 1981). 
Others, however, have argued for the retention of the 
genus Fanninoceras (Frebold, 1967; Hillebrandt, 
1981a; Smith and Tipper, 1984; Smith, 1986) on the 
basis of its characteristic ontogenetic variations in 
whorl shape, its undercut umbilical wall, its younger 
age (Late Pliensbachian), and restricted distribution. 

Age and distribution. Fanninoceras is restricted to the 
eastern Pacific fauna! province. It is found in southern 



Alaska, western British Columbia, Oregon, Nevada, 
Argentina, and Chile (Imlay, 1968, 1981; Hillebrandt, 
198la; Smith et al., 1988) . The appearance of species 
of Fanninoceras marks the base of the Kunae Zone in 
western North America and this, in the absence of 
amaltheids, is taken as the base of the Upper 
Pliensbachian (Smith et al., 1988). 

Fanninoceras latum McLearn, 1930 

Plate 12, figures 10, 11 

* 1930 Fanninoceras kunae var. la tum Mc Learn, p. 5, 
Pl. 2, fig. 4. 

1932 Fanninoceras kunae var. latum McLearn. 
McLearn, p. 78, Pl. 9, figs. 5, 6. 

198la Fanninoceras kunae var. latum McLearn. 
Hillebrandt, p . 513, Pl. 6, fig. 6; Pl. 10, fig. 4. 

Material. Two specimens preserved as external moulds 
in siltstone. 

Measurements. 

Specimen D UD 

GSC 83103 28 6.5 
GSC 83104 a26 a7 

U WH WHD PRHW 

23 al 1.5 41 al8 
27 12 46 14 

Description. Shell is fairly involute but the umbilicus is 
wider than in most other species of the genus. The 
whorl section is not preserved, and the umbilical wall 
and edge have been flattened. 

Ornamentation on the inner whorls consists of fairly 
coarse, strong, and distant ribs that arise near the 
umbilical shoulder, trend rectiradiately, bend slightly 
prorsiradiately at about two thirds of the flank height, 
then fade rapidly . With growth the ribs become finer, 
denser, gently falcoid, and do not fade on the upper 
flank. 

Discussion. McLearn (1930, 1932) originally defined 
Fanninoceras latum as one of three subspecies of F. 
kunae (F. kunae kunae, F. kunae crassum, and F. 
kunae latum). 

The Spatsizi specimens of F. latum compare well 
with the holotype from the Queen Charlotte Islands. 
Fanninoceras latum is morphologically intermediate 
between F. kunae and F. crassum; it has a wider 
umbilicus and slightly coarser ribbing than F. kunae 
and is more finely ribbed than F. crassum. 

Occurrence. Fanninoceras latum is found in Upper 
Pliensbachian strata of the Queen Charlotte Islands, 
Alaska, and Chile. 

In the Spatsizi area it occurs at locality 20, in 
association with Tiltoniceras propinquum, and at 
locality 93. 

Age. Late Pliensbachian [Kunae(?) and Carlottense 
zones]. 

Fanninoceras sp. 

Plate 12, figure 12 

Material. A single specimen, poorly preserved as an 
internal mould in limesto:ie. 

Measurements. 

Specimen D PRHW 

GSC 83 105 a27 a l3 

Description. Shell involute; whorl section compressed. 
Flanks convex; venter not exposed. 

Ornament consists of strong, distant ribs on the 
inner whorls, which become finer, denser, and falcoid 
on the outermost preserved whorl. 

Discussion. Specific assignment of this specimen is 
impossible because of poor preservation, but judging 
by its coarse ribbing, it could belong to Faninoceras 
crassum or to a species that has coarse ribbing early in 
ontogeny such as F. fannini. It differs from the 
specimen described above as F. latum in that its rib 
density is lower and its umbilicus, although obscured, 
appears narrower . 

Occurrence. Fanninoceras sp. is found in Upper 
Pliensbachian strata containing Arieticeras and 
Leptaleoceras. 

The Spatsizi specimen was found at locality 58. 

Age. Late Pliensbachian (Kunae Zone). 

Superfamily HILDOCERATACEAE Hyatt, 1867 

Family HILDOCERATIDAE Hyatt, 1867 

Subfamily ARIETICERATINAE Howarth, 1955 

1931 
1931 
1970 

Genus Leptaleoceras Buckman, 1918 

Seguentia Fucini 
Trinacrioceras Fucini 
Ugdulenia Cantaluppi 
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Type species. Leptaleoceras leptum Buckman, 1918 
(p . 284, Pl. 26, fig . la, b) by original designation. 

Remarks. Shells evolute; whorl section compressed, 
elliptical. Flanks convex, ventrolateral shoulder 
rounded. Venter narrow, carinate; keel flanked by 
narrow flat zones that become sulcate on the body 
chamber of some species. 

Ornamentation consists of dense , slightly sinuous 
ribs that arise at or just above the umbilical shoulder, 
trend more or less rectiradiately on the flanks, then 
fade out at the ventrolateral shoulder where they 
project slightly. Innermost whorls, up to diameters of 
10 mm, are smooth. 

Leptaleoceras is distinguished from Arieticeras by 
its greater rib density and the nonsulcate venter 
observed on all but the body chamber of some species 
of Leptaleoceras [e.g., L. accuratum and L. insigne 
(Braga, 1983)]. 

Age and distribution. Leptaleoceras is primarily a 
Tethyan form but is occasionally found in the Boreal 
Realm. In Europe it is found in the middle Upper 
Pliensbachian, in association with Arieticeras 
algovianum. In western North America, Leptaleoceras 
is found associated with Arieticeras and Fanninoceras, 
indicating a Late Pliensbachian age (Smith et al., 
1988). 

Leptaleoceras sp. aff. L. accuratum (Fucini, 1931) 

Plate 13, figures 1-6 

aff. *1931 A rieticeras(?) accuratum Fucini, p. 107, 
Pl. 8, fig. 10. 

aff. 1934 A rieticeras pseudoradians (Reynes). 
Monestier, p . 63, Pl. 8, fig . 62; non 
figs . 61 , 68. 

1964a Leptaleoceras pseudoradians (Reynes) . 
Frebold, p. 15, Pl. 4, non Pl. 5, figs . 4, 5. 

1970 Leptaleoceras pseudoradians (Reynes). 
Frebold, p. 443, Pl. 2, fig. 2 (1964 
material partly refigured) 

aff. 1980 Arieticeras accuratum (Fucini). 
Wiedenmayer, p. 109, Pl. 17, figs. 15- 18. 

1981 Leptaleoceras cf. L . pseudoradians 
(Reynes). Imlay, p. 40, Pl. 11, figs. 12, 13. 

? 1981 Arieticeras cf. A. domarense (Meneghini) . 
Imlay, p . 39, Pl. 10, fig. 15; non figs . 1, 2, 
6-14, 22. 

aff. 1983 Leptaleoceras accuratum (Fucini). Braga, 
p. 256, Pl. 11, figs. 27-29; Pl. 12, 
figs. 1-10. 
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1988 Leptaleoceras aff. accuratum (Fucini) . 
Smith et al. , Pl. 4, fig . 9. 

Material. Eight specimens, poorly to moderately well 
preserved as external and internal moulds in calcareous 
concretion matrix. 

Measurements. 

Specimen D UD U WH WHO WW WWD WWWH PRHW 

GSC 83 106 38.5 17 44 a l3 34 26 
GSC 83 107 39 19 49 a l3 33 25 
GSC 83 109 a25 a lO 40 a9 36 a25 
GSC 83 110 31.5 14 44 II 35 27 
GSC 83 111 a70 33 47 a l 8 26 a8 22 
GSC 84967 a45.5 a l9 42 a l 5 33 a5 27 

Mean 44 .3 32.8 
St. Dev . 3.3 3.5 

Description. Evolute, whorl section compressed, 
ogival. Umbilical wall low, shallow; umbilical shoulder 
rounded. Flanks slightly convex; ventrolateral shoulder 
rounded. Venter bears a distinct keel flanked by two, 
narrow, flat zones or slight sulci in some larger 
specimens. 

Ornamentation varies with growth. The innermost 
whorls are smooth to a diameter of 3 to 4 mm. The 
middle whorls bear fine, dense, sinuous ribs that have 
a slightly rursiradiate overall trend . On the upper part 
of the flanks the ribs project strongly adorally. At 
diameters greater than about 35 mm (or UD = 
13-15 mm) ribbing becomes less dense, more sinuous, 
and more rursiradiate. 

Discussion. In his discussion of L. accuratum, Braga 
(1983) defined a new morphotype, L. accuratum 
"preaccuratum". This morphotype, which has the 
same stratigraphic range, differs from typical forms of 
L. accuratum by its slightly more densely ribbed inner 
whorls and more sinuous ribs that maintain their 
sinuosity with growth, rather than becoming straighter, 
as seen in L. accuratum proper. 

The Spatsizi specimens of L. sp. aff. L. accuratum, 
together with the other North American material in the 
synonomy, compare well with the "preaccuratum" 
material illustrated by Braga (1983), the only difference 
being the slightly greater rib density of the North 
American specimens (Fig . 16). Previous assignment of 
the North American material to L . pseudoradians 
(Frebold, 1964a, 1970; Imlay, 1981) is questioned here 
due to the significantly greater rib density, maintained 
throughout growth, of L. pseudoradians (Fig. 15) . 
Braga (1983) does note, however, that there is a 



resemblance between L. accuratum "preaccuratum" 
and L. pseudoradians, and in fact they are almost 
indistinguishable if only the inner whorls are 
compared. 

Our assignment of the species accuratum to the 
genus Leptaleoceras agrees with the work of Braga 
(1983). However, the generically ambiguous nature of 
the species was noted by Fucini (1931) who assigned 
the type specimen to Arieticeras(?) accuratum. 

Occurrence. The Spatsizi specimens of L. sp. aff. L. 
accuratum are found in the lowermost concretionary 
bed of the Wolf Den Formation and occur with A. sp. 
aff. A. algovianum, A. sp. cf. A. ruthenense, and rare 
Fanninoceras. Leptaleoceras sp. aff. L. accuratum has 
been reported (as L. pseudoradians) from the Laberge 
Group in the southern Yukon (Frebold, 1964a) and 
from the Talkeetna Formation in southern Alaska 
(Imlay, 1981). In Europe, L. accuratum is found in 
Tethyan sediments within the range of A. algovianum 
(Wiedenmayer, 1977; Braga, 1983). 

The Spatsizi specimens were found at localities 
17-19, 31, 42, 57, 58, 62, 63, and 65. 

Age. Late Pliensbachian (Kunae Zone). 

40 

35 

30 

Approximate ornamentation 
envelope for European ..._/ 
specimens of 
Leptaleoceras 

.·· .· 

.· .· .. ·· 

Genus Fuciniceras Haas, 1913 

Type species. Harpoceras lavinianum Meneghini in 
Fucini, 1900 (Pl. 11, figs. 6, 7), by original 
designation. 

Remarks. Similar to Protogrammoceras in most 
respects, but ribs trend rursiradiately on upper part of 
flank and do not project onto the venter. 

Age and distribution. A typically Tethyan form that 
ranges throughout the Pliensbachian (Fischer, 1975; 
Wiedenmayer, 1980). 

Fuciniceras sp. 

Plate 13, figure 7 

Material. One specimen preserved as an external mould 
in calcareous concretion matrix. 

Description. Evolute (U = approximately 50) form 
with a flat-sided whorl section. Ventral details 
obscured. Ribs are strong and rectiradiate on the lower 
third of the flank but are rursiradiate on the upper two 
thirds. There are approximately 25 ribs on the last half 
whorl. 

Leptaleoceras sp. aft. 
L. accuratum 
y = 12.9(109 x)+10.8 

s: 25 
J: 
a: 
a. 20 

pseudoradians · ..... l r = 0.952 

······ n= 11 Arieticeras sp. aff. A. 
~~~~~:.---~ ···... 1 algovianum 

y = 9.4(1og X)+6.2 
r= 0.881 

15 

10 

Approximate ornamentation 
envelope for European 
specimens of 
L. accuratum 

2 3 4 5 6 7 8 9 10 

UD (mm) 

n=16 

o Spatsizi data 
o Frebold, 1964 
6 Imlay, 1981 

50 100 

Figure 16. Comparative linear regression data and semilogarithmic plots of primary ribs per half whorl 
(PRHW) as a function of umbilical diameter (UD) for Leptaleoceras sp. aff. L. accuratum and Arieticeras 
sp. aff. A. algovianum. 
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Discussion. Specimen is considered to be a Fuciniceras 
because of its distinctive rib pattern, but the poor 
preservation does not permit confident species 
assignment. 

Occurrence. Fuciniceras is known at many localities in 
North America but it is never abundant and is 
restricted to the Upper Pliensbachian. 

The Spatsizi specimen was found at locality 66. 

Age. Late Pliensbachian (Kunae Zone). 

Genus Arieticeras Oppel, 1862 

1896 Seguenziceras, Levi 
1931 Meneghinia Fucini 

Type species. Ammonites algovianus Oppel, 1862 
(p. 137), by original designation. 

Remarks. Shell evolute, whorl section elliptical to 
quadrate. Venter unicarinate, flanked either by shallow 
sulci or flat zones. Ornamentation consists of strong, 
simple, straight to moderately sinuous ribs of 
moderately dense to distant spacing. Ribbing may lose 
relief and become striae on the outer whorls of large, 
adult specimens. 

Arieticeras differs from Leptaleoceras by its coarser, 
less dense ribbing and commonly sulcate venter. 
Oregonites Wiedenmayer, 1980 is distinct from 
Arieticeras in its more irregular, often paired ribbing 
and generally more depressed whorl section. 

Age and distribution. Arieticeras is a Tethyan form, 
commonly found in southern Europe and North 
Africa. It has been reported from South America 
(Hillebrandt, 1981b), northwestern British Columbia, 
southern Yukon (Frebold, 1964a, 1970), southern 
Alaska (Imlay, 1981), and from the western United 
States (Imlay, 1968; Smith et al., 1988). 

Arieticeras is characteristic of the Upper 
Pliensbachian, and is most abundant in the 
Algovianum Zone of the Tethyan region [approxi
mately equivalent to the Margaritatus Zone of the 
northwest European province; see Wiedenmayer (1980) 
and Braga (1983)). 

Arieticeras sp. aff. A. algovianum (Oppel, 1862) 

Plate 14, figures 1-7 
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aff. *1862 
aff. *1927 

1964a 

1964a 

?1968 

1981 

1981 

Ammonites algovianus Oppel, p. 137. 
A rieticeras algovian um (Oppel). 
Schroder, p. 35, Pl. 9, figs. 6, 7. 
Arieticeras algovianum (Oppel). Frebold, 
p. 13, Pl. 3, figs. 4, 5; Pl. 4, fig. 2. 
Arieticeras cf. A. algovianum (Oppel). 
Frebold, p. 13, Pl. 3, fig. 3; Pl. 5, fig. 3, 
non fig. 2. 
Arieticeras cf. A. algovianum (Oppel). 
Imlay, p. C34, Pl. 4, figs. 1-8. 
Arieticeras cf. A . domarense (Meneghini). 
Imlay, p. 39, Pl. 10, figs. 1, 2, 9, 10, non 
figs. 6-8, 11-15, 22. 
Arieticeras cf. A . algovianum (Oppel). 
Imlay, p. 40, Pl. 10, figs. 16-20. 

Material. Thirty specimens preserved as fragmental 
external and internal moulds in calcareous concretions 
and siltstone. 

Measurements. 

Specimen D UD u WH WHD WW WWD WWWH PRHW 

GSC 83 11 3 55 24 43 a20 36 19 
GSC 83114 43 19 44 a14 33 17 
GSC 83115 a60 30 50 a15 25 19 
GSC 83 116 37 15 41 17 
GSC 83117 a65 30 46 22 
GSC 831 19 19 10.5 55 

Mean 44.8 31.3 
St. Dev. 3.4 5. 7 

Description. Shell evolute, whorl section ogival to 
rectangular. Umbilical wall low, shallow; umbilical 
shoulder rounded. Flanks are slightly convex, parallel; 
ventrolateral shoulder abruptly rounded. Venter bears 
a high keel bordered by flat zones or shallow sulci that, 
on internal moulds, appear deeper and wider than on 
external moulds. 

Ornamentation consists of strong, slightly to 
moderately sinuous ribs whose spacing is equal to or 
just greater than their width. The ribs have an overall, 
slightly rursiradiate trend. In general, rib density 
decreases, whereas sinuousity increases with growth. 
The ribs arise on the umbilical shoulder where they 
trend prorsiradiately. At about one third of the flank 
height, the ribs curve gently backward and trend 
rursiradiately to the ventrolateral shoulder, where they 
project adorally for a distance about equal to one 
inter-rib space, then fade along the sulci. 

Discussion. The Spatsizi material is conspecific with 
specimens of A . algovianum and A. sp. cf. A. 
algovianum from northwest British Columbia as 
figured by Frebold (1964a, 1970). The Spatsizi 



specimens are also similar to Imlay's (1968, 1981) 
figured specimens of A. sp . cf. A. algovianum from 
Alaska and the western United States, except that 
Imlay's material tends to have a wider whorl section 
and slightly coarser ribbing. 

Wiedenmayer (1980) tentatively placed Imlay's 
(1968) A. sp. cf. A. algovianum in the genus 
Oregonites Wiedenmayer (1980), which is characterized 
by forms with a depressed whorl section and coarse 
ribs of irregular relief that are often paired at the base 
of the flanks. Imlay's (1968) material is here retained 
in the genus Arieticeras. The question as to whether or 
not the genus Oregonites is valid, or if the specimens 
assigned to it (Wiedenmayer, 1980) are variants of the 
European genera Arieticeras, Canavaria, Font
anelliceras, or Fuciniceras, was raised by Braga (1983). 

The Spatsizi specimens differ from the lectotypes of 
A. algovianum [Schroder, 1927, designated by 
Wiedenmayer (1977)] by their coarser, more sinuous 
ribs. 

Occurrence. Arieticeras algovianum is common in the 
Upper Pliensbachian of Tethys. It is reported from 
Morocco, Spain, southern France, Italy, Switzerland, 
and as far north as southern Germany . In North 
America it occurs in the western United States, British 
Columbia, and southern Yukon where it is found 
associated with Leptaleoceras and Fanninoceras. 

The Spatsizi material was found at localities 17-19, 
31, 42, 49, 57, 58, 62, 63, 66, and 74. 

Age. Late Pliensbachian (Kunae Zone). 

Arieticeras sp . cf. A. ruthenense (Reynes, 1868) 

Plate 15, figures 1, 2 

cf. * 1868 Ammonites ruthenense Reynes, p. 94, 
Pl. 2, fig. 4a-c. 

non 1909 Seguenziceras ruthenense (Reynes) emend. 
Meneghini . Rosenberg, p. 291, Pl. 15, 
fig. 2a-c. 

cf. 1934 Arieticeras ruthenense (Reynes) var. 
typique Monestier, p. 59, Pl. 8, figs. 2, 4, 
5, non figs. 1, 12, 19. 

cf. 1934 Arieticeras ruthenense (Reynes) var. 
meneghiniana Monestier, p . 59, Pl. 8, 
figs. 39, 40, non fig. 38; non Pl. 11, fig . 2. 

non 1964a Arieticeras aff. A. ruthenense (Reynes). 
Frebold, p. 14, Pl. 4, figs. 3, 4 
( = Leptaleoceras sp.) 

? 1968 Fuciniceras cf. F. acutidorsatum Kovacs . 
Imlay, p. 41, Pl. 7, figs. 22 and 24 only. 

cf. 1977 Arie t iceras rut hen e nse (Reyne s). 
Wiedenmayer, p. 85, Pl. 16, fig. 17; Pl. 17, 
fig. 3 (and synonymy). 

cf. 1980 A r i et ice r as rut hen en s e (Reyne s) . 
Wiedenmayer, p. 115, Pl. 20, figs. 21-24; 
Pl. 21, figs. 1, 2. 

Material. Nine specimens, poorly to moderately well 
preserved as external and internal moulds in calcareous 
concretions. 

Measurements. 

Specimen D UD U WH WHD PRHW 

GSC 83120 47 17 36 15 
GSC 83121 50 21 42 19 

32 
38 

21 
23 

Description. Shell evolute, whorl section elliptical. 
Umbilical wall low; umbilical shoulder rounds onto 
convex flanks. Ventrolateral shoulder rounded, venter 
convex, distinctly carinate; keel bordered by shallow 
sulci. 

Ornament consists of simple, straight to slightly 
sinuous ribs that arise on the umbilical shoulder, trend 
rectiradiately to slightly rursiradiately on the flanks, 
and project slightly at the ventrolateral shoulder. Rib 
strength may vary with growth on a single specimen or 
between specimens; both fine to moderately coarse ribs 
are observed on the Spatsizi material. 

Discussion. According to Braga (1983), the status of 
the species A. ruthenense, and its relationship to other 
species in the genera Arieticeras and Leptaleoceras is in 
question, a problem reflected in the complexity and 
length of the synonymy for A. ruthenense in 
Wiedenmayer (1977). Braga (1983) pointed out the 
morphological similarity between Leptaleoceras 
accuratum and A . ruthenense and concluded that 
perhaps the two forms are best considered as end 
members of a continuous morphological series. In this 
study, A. ruthenense is retained, as specimens from the 
Spatsizi collection assigned to A. sp. cf. A. ruthenense 
possess generally coarser, straighter, and less densely 
spaced ribs, and a less compressed whorl section than 
specimens here assigned to L. sp. aff. L . accuratum. 
Arieticeras sp . aff. A. algovianum has coarser, more 
sinuous ribs than A. sp. cf. A . ruthenense. 

Occurrence. Arieticeras ruthenense has been found in 
the Tethyan region of Europe and North Africa 
(Wiedenmayer, 1977, p. 85). Its distribution in western 
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North America is poorly documented. In the Spatsizi 
area, A. sp. cf. A. ruthenense is found associated with 
L. sp . aff. L. accuratum, A. sp. aff. A. algovianum, 
and rare Fanninoceras. 

The Spatsizi material was found at localities 17, 18, 
42, 57, 60, 61 , and 63. 

Age. Late Pliensbachian (Kunae Zone). 

Genus Canavaria Gemmellaro, 1885 

Type species. Harpoceras (Dumortieria) haugi 
Gemmellaro, 1885 (Pl. 1, figs. 1-3), by subsequent 
designation (Howarth, 1955). 

Remarks. Shell evolute. Venter bears a low keel 
flanked by two, narrow, flat zones or shallow sulci. 

Ornament consists of strong, straight to very slightly 
sinuous ribs. The ribs of the inner whorls are marked 
by two rows of tubercles or swellings that commonly 
fade or disappear with growth. 

There is a close relationship between the genera 
Canavaria, Emaciaticeras, and Tauromenia, and they 
have been treated differently by various workers. 
Fucini (1931) and Dubar and Mouterde (1978) 
considered the three forms all to be distinct genera, 
whereas Arkell et al. (1957) and Donovan et al. (1981) 
placed Tauromenia in synonymy with Canavaria; 
Braga (1983) considered Tauromenia to be a subspecies 
of Canavaria; and Wiedenmayer assigned both 
Emaciaticeras and Tauromenia to Canavaria as 
subgenera. 

Age and distribution. Canavaria is a Tethyan form; it 
has been reported from Italy (Wiedenmayer, 1980), 
Sicily (Fucini, 1931), Portugal (Mouterde, 1953), 
southern Spain (Braga, 1983), and Morocco (Dubar 
and Mouterde, 1978). A single specimen has also been 
reported from southern England (Howarth, 1955). In 
Europe, Canavaria occurs in the upper part of the 
Upper Pliensbachian. 

Canavaria? sp. 

Plate 15, figure 3 

Material. A single fragment preserved as an external 
mould in tuffaceous siltstone. 
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Measurements. Not available because of the 
fragmentary nature of the specimen. 

Description. Shell is evolute (U = approximately 50), 
whorl section and venter are unknown because of poor 
preservation. Ornament consists of strong, fairly 
distant ribs that arise at the umbilical shoulder, where 
they appear to be slightly swollen. The ribs trend 
rursiradiately across the flanks and terminate in weak 
swellings. On the outermost preserved whorl, the ribs 
arise at about one quarter of the flank height and are 
fainter than on preceding whorls. A constriction is 
evident on the outermost whorl, beyond which the 
ribbing appears to fade , leaving the flanks smooth. 

Discussion. This specimen is similar to a specimen 
figured by Fucini (1931 , Pl. 17, fig . 18) and assigned to 
Naxensiceras pulcherrimum that, with the exception of 
the figure mentioned, has been placed in synonymy 
with Canavaria naxensis by Braga (1983). Naxensiceras 
was placed in synonymy with Canavaria by Arkell 
et al. (1957) and A rieticeras by Donovan et al. (1981). 
The Spatsizi specimen was found in association with 
Arieticeras but differs from Arieticeras by its 
straighter, stronger ribs with their slight swellings and 
rare bifurcations at the umbilical shoulder, and by the 
faded ribbing on the outermost whorl. 

Occurrence. In Spatsizi, Canavaria? sp. was collected 
from float material at locality 63 along with specimens 
of Arieticeras sp. aff. A. algovianum and 
Protogrammoceras spp. Loosely coiled forms from 
Oregon assigned to Canavaria (Imlay, 1968) are better 
accommodated in Fontanelliceras and possibly 
Oregonites, in the case of irregularly ribbed forms 
(Wiedenmayer, 1980; Braga, 1983). 

Age. Late Pliensbachian (Kunae Zone or ?Lower 
Carlottense Zone but not in place). 

Subfamily HARPOCERATINAE Neumayr, 1875 

Genus Tiltoniceras Buckman, 1913 

Type species. Tiltoniceras costatum Buckman, 1914, 
Pl. 97, figs. 1-4 [a coarse ribbed variant and synonym 
of Tiltoniceras antiquum (Wright) according to 
Howarth, 1973a, p. 265]. 

Remarks. Compressed, fairly involute forms with a 
rounded umbilical wall and a prominent keel. Ribbing, 
which is weak and becomes even weaker with growth, 
consists of flexuous, broad ribs or lirae that project 
onto the venter. 



Age and distribution. The occurrence of this genus has 
been well documented in northwest Europe, where it 
appears suddenly over a wide area in the 
Tenuicostatum Zone (Dean et al., 1961; Fischer, 1975) . 
Occurrences in Siberia are assumed to be Toarcian in 
age because the specimens occur immediately above 
amaltheids (Smith et al., 1988). The genus possibly 
originates from Protogrammoceras, and Braga (1983) 
considered Tiltoniceras a junior synonym. 

Tiltoniceras propinquum (Whiteaves, 1884) 

Plate 15, figures 4-9 

* 1884 Schloenbachia propinqua Whiteaves, p. 274, 
Pl. 33, fig . 2, 2a. 

1930 Harpoceras propinquum (Whiteaves). 
McLearn, p. 4. 

1932 H. propinquum (Whiteaves). McLearn, 
p. 66, Pl. 6, figs . 1-4; Pl. 7, fig. 3. 

1944 H. propinquum (Whiteaves) . Shimer and 
Shrock, Pl. 240, figs. 13, 14. 

1964b H. propinquum (Whiteaves). Frebold, Pl. 8, 
figs. 4, 5, 7 [McLearn's (1932) material 
refigured]. 

Material. Ninety-nine specimens, poorly preserved as 
external and internal moulds in calcareous concretions 
and siltstone. 

Measurements. 

Specimen D UD u WH WHO WW WWD WWWH PRHW 

GSC 84877 60 19 32 25 42 
GSC 84878 49 14 29 20 41 
GSC 84879 33 10 30 13 39 
GSC 84880 33 9 28 15 45 
GSC 8488 1 39 12 32 13 33 
GSC 84882 51.5 15 29 21 4 1 19 
GSC 84968 32 8 23 14 44 
GSC 84969 22 a8 36 
GSC 84969 a46 a ll 24 19 4 1 

Mean 28.4 40 .8 
St. Dev . 3.3 3. 7 

Description. Shell involute to midvolute; whorl section 
compressed, ellipsoid. Umbilical slope low and gentle, 
umbilical shoulder rounds evenly onto slightly convex 
flanks. Venter narro'\V, bearing a keel flanked by two 
flat bands sloping toward the flanks; ventrolateral 
shoulder rounded. 

Ornament varies through ontogeny. The innermost 
whorls (less than 10 mm diameter) are not observed in 

this collection. From about 10 to 25 mm diameter, 
specimens show moderately distant, somewhat broad 
but faint ribs on the lower third of the flank . Just 
below midflank, these slightly prorsiradiate primary 
ribs give rise to two or three slender secondary ribs that 
bend backward from the top of the primary ribs, then 
arc adorally as they approach the venter, imparting a 
falcoid appearance to the ribbing. Some of the 
secondary ribs appear to be intercalated . The relief of 
the ribbing is greatest at about one third of the flank 
height. The ribs fade near the ventrolateral shoulder. 
With growth, the ribbing becomes fainter and the 
slender secondary ribs no longer join below midflank, 
but rather become fasciculate and fade just above the 
umbilical shoulder. At diameters greater than about 
35 mm, ribbing fades, leaving the flanks either smooth 
or marked with faint, densely spaced, falcoid lirae. 

Discussion. The Spatsizi material is the same as 
Tiltoniceras propinquum as presently defined (see 
McLearn, 1932) but the species is in need of careful 
study. It is apparent from work in progress by one of 
us (PLS with H.W . Tipper) that the type material and 
new collections from the Queen Charlotte Islands 
contain more than one taxon and that the age range is 
into the Pliensbachian, rather than being restricted to 
the Toarcian as previously believed . Pending the 
publication of these results, the Spatsizi material is 
assigned to T. propinquum on a provisional basis; 
certainly it has much in common with the more 
involute form T. facetum (Polubotko and Repin, 1966; 
Repin et al. , 1968) that Dagis (1974) placed in 
synonymy with T. propinquum. 

Occurrence. Tiltoniceras propinquum is abundant at its 
type locality in the Fannin Formation on the Queen 
Charlotte Islands and elsewhere in British Columbia 
(Smith et al., 1988). In North America the species 
ranges from the Upper Pliensbachian to the Lower 
Toarcian, but Russian occurrences are all reported as 
Toarcian (Dagis, 1974). 

In the Spatsizi area, Tiltoniceras propinquum has 
been found associated with Protogrammoceras spp. 
and Fanninoceras latum. In Section 4 (Fig. 1), 
Tiltoniceras propinquum is found in strata below the 
first appearance of Dactylioceras. These occurrences 
are consistent with a Late Pliensbachian age. 

The Spatsizi material was found at localities 20, 32, 
50, 61, 63, 64, 71, 79, and 102. 

Age. Late Pliensbachian (Carlottense Zone) . 
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Genus and species indet. 

Plate 16, figure 

cf. 1968 Lioceratoides? sp. Imlay, p. C37, Pl. 5, 
figs. 6-11. 

Material. A single specimen, poorly preserved in 
siltstone as an external mould with part of an internal 
mould. 

Description. Although the specimen is distorted, the 
whorl section appears to have been ellipsoidal. Shell is 
midvolute, umbilical slope is gentle, and the umbilical 
shoulder is rounded. The venter is distinctly carinate. 

Ornament consists of irregularly spaced, falcoid ribs 
of variable relief (possibly due to preservation) that 
arise above the umbilical shoulder, gain their full relief 
at midflank, gently flex adorally, then fade below the 
ventrolateral shoulder. 

Occurrence. The specimen was found associated with 
Tiltoniceras propinquum at locality 32. 

Age. Late Pliensbachian (Carlottense Zone). 

1922 
1923 
1923 
1970 
1970 

Genus Protogrammoceras Spath, 1913 

Paltarpites Buckman 
Argutarpites Buckman 
Bassaniceras Fucini 
Eoprotogrammoceras Cantaluppi 
Neoprotogrammoceras 

Type species. Grammoceras bassanii Fucini, 1900 
(p. 46, Pl. 10, fig. 6) by subsequent designation (Spath, 
1919) . 

Remarks. Protogrammoceras includes midvolute to 
involute, compressed forms characterized by dense to 
very dense, flat-topped, falcoid ribs that project 
strongly onto the venter. The umbilical wall is low and 
may be steep to shallowly inclined. The venter bears a 
high keel. 

Protogrammoceras is often confused with similar 
forms belonging to the genus Fuciniceras; the two 
genera can be distinguished by the fact that the ribs are 
more strongly projecting in Protogrammoceras than in 
Fuciniceras. 

Age and distribution. Protogrammoceras is most 
abundant in the Tethyan region but is also common in 
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many other parts of the world (Howarth, 1973b). 
Protogrammoceras has been reported from various 
points in the circum-Pacific; from Japan (Hirano, 
1971), the far east of the Soviet Union (Sey and 
Kalacheva, 1980), and North America (Frebold, 1964a, 
1970; Imlay, 1968, 1981; Hall and Howarth, 1983). 

The presence of Protogrammoceras in the northwest 
European province has been well documented in 
reports from England (Buckman, 1922, 1923, 1927; 
Howarth, 1973a), eastern France and Luxembourg 
(Maubeuge, 1948; Maubeuge and Rioult, 1964), and 
Germany (Fischer, 1975). Fischer (1975) gave an 
account of how Protogrammoceras, in the company of 
Arieticeras and Fuciniceras, migrated from northern 
Tethys to the South-German Liassic sea during the 
Early Pliensbachian (Ibex Zone), and subsequently to 
the Northwest-German Jurassic basin during the Late 
Pliensbachian Margaritatus Zone. The complete range 
of Protogrammoceras in Europe is from the J amesoni 
Zone to the Tenuicostatum Zone (Donovan et al., 
1981). 

Protogrammoceras spp. 

Plate 16, figures 2-6 

Material. Approximately 25 specimens, poorly to 
moderately well preserved as external moulds in 
siltstone and calcareous siltstone. 

Measurements. 

Specimen D UD u WH WHD PRHW 

GSC 84884 48 13 27 27 56 
GSC 84885 30 9 30 13 43 20 
GSC 84886 a68 a l8 26 a30 44 a46 
GSC 84887 a95 a27 28 a4 1 43 a50 
GSC 84888 a80 a20 25 a40 50 a29 

Mean 27.2 47.2 
St. Dev. 1.9 5. 7 

Description. Shell compressed, fairly involute; whorl 
section not preserved but appears to be ellipsoid or 
ogival. Umbilical wall is convex, low, moderately 
steep; umbilical shoulder rounded. Flanks are convex, 
ventrolateral shoulder rounded; venter is inflated and 
bears a high keel. 

Ornament consists of dense, falcoid, flat-topped 
ribs that are strongly projected on the venter. The 
width of the ribs varies slightly with growth; in general, 
the ribs become narrower at larger diameters. 



Discussion. This poorly preserved collection probably 
contains representatives of Protogrammoceras pa/tum 
and P. argutum. Protogrammoceras pa/tum has been 
previously reported from the Tulsequah area of 
northern British Columbia (as Harpoceras sp. cf. H. 
exaratum in Frebold, 1964a; Frebold, 1970). 
Protogrammoceras pa/tum has a variable morphology 
as seen in the differences between the holotype 
(Pl. 362a) and para type (Pl. 362b) figured by Buckman 
(1922). The holotype is less involute and has a more 
variable (and generally greater) rib density than that of 
the para type. Some Spatsizi specimens of 
Protogrammoceras spp. have a comparable rib density 
to that of Buckman's holotype, but are more involute, 
as is Buckman's paratype. These variations in P . 
pa/tum have also been observed in collections from 
Arctic Canada (Hall and Howarth, 1983) and from 
British Columbia and the Yukon by Frebold (1970), 
who further stated that the morphological gap between 
P. pa/tum and the species P. argutum is bridged by 
transitional forms. Protogrammoceras argutum is 
characterized by its ribbing, which is consistently fine 
and dense throughout growth. 

Occurrence. Protogrammoceras argutum has been 
collected from north-central British Columbia 
(Frebold, 1970), Alaska (Imlay, 1981), and Oregon 
(Imlay, 1968). It is also known from South America 
(Hillebrandt, 1987) and is widely distributed in Europe, 
perhaps being more characteristic of the Mediterranean 
countries. In all cases it is Late Pliensbachian in age. 

Protogrammoceras pa/tum is a widespread species 
common in Europe and also reported from Ja pan 
(Hirano, 1971), Alaska (Imlay, 1981), the Canadian 
Arctic Archipelago (Hall and Howarth, 1983), and the 
western Cordillera of Canada (Frebold, 1970). In the 
Spatsizi area, Protogrammoceras spp . are found 
associated with Tiltoniceras propinquum and rare 
Fanninoceras, and occur below the first appearance of 
Dactylioceras, suggesting a Late Pliensbachian age. In 
the Taku River area of northern British Columbia, P. 
pa/tum is found associated with Amaltheus (Frebold, 
1970), also indicating a Late Pliensbachian age. Hall 
and Howarth (1983) have assigned the Arctic 
specimens of P. pa/tum to the Upper Pliensbachian 
(Spinatum Zone) although the evidence is weak. 

Hall and Howarth (1983) point out that P. pa/tum 
has a diachronous distribution. Specimens from the 
Northwest European province, notably England 
(Howarth, 1973a) and Luxembourg (Maubeuge and 
Rioult, 1964), are lowest Toarcian in age. Based on 
biostratigraphic studies of the succession on the 

Yorkshire coast, Howarth (1973a) proposed the P. 
pa/tum Subzone as the lowest division of the 
Tenuicostatum Zone. In the Alpine and Mediterranean 
region of Europe , however, P. pa/tum is of Late 
Pliensbachian age, and, as discussed above, P. pa/tum 
is of Late Pliensbachian age in North America. 

The Spatsizi material was found at localities 32, 43, 
50, 62, 63, 71, 79, and 102. 

Age. Late Pliensbachian (Carlottense Zone). 
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APPENDIX 1 

Locality and repository data 

Repositories 

The following Pliensbachian localities are plotted in Figures l, and 5-10. All specimens with a Geological Survey 
of Canada type number are housed in the National Type Collection of Plant and Invertebrate Fossils, Geological 
Survey of Canada, 601 Booth St., Ottawa. All other specimens with GSC locality numbers, but without type 
numbers, are stored at the Institute of Sedimentary and Petroleum Geology (Calgary, Canada). In situ collections 
originate from a single bed. 

Map sheet 

All collections were made from localities in the Buckinghorse Creek map area (NTS 104 H/7). 

Section 1 localities 

See Figure 5 for position of Section l; see Figure 7 for position of localities 1-32 in Section l. 

Locality Field no. 
GSC GSC in ex 

Comments 
loc. no. type no. situ situ 

l GA T(F)83-4B C-103304 83063 * 
2 GA T(F)83-4C C-103305 83067, 68 * 
3 GAT(F)83-51A C-90843 83078, 56, 57 * From Joan Fm., 250 m east of Sec. l 
4 GA T(F)83-6D C-103317 * 
5 GAT(F)83-5C C-103308 * 
6 GA T(F)83-6C C-103316 * 
7 GA T(F)83-5D C-103309 83081 * 
8 GA T(F)83-6B C-103315 * 
9 GAT(F)83-5E C-103310 83086 * 

10 GA T(F)83-6A C-103314 * 
11 GAT(F)83-7 A C-103320 * 
12 GA T(F)83-7B C-103321 * 
13 GA T(F)83-8B C-103324 83090 * 
14 GA T(F)83-8C C-103325 * 
15 GA T(F)83 -9A C-103326 * 
16 GAT(F)83-9B C-103327 * 
17 GA T(F)83- l 3A C-103328 83114 * 
18 GAT(F)83-13B C-103332 83106, 83109 * 
19 GAT(F)83-13C C-103325 * 
20 GAT(F)83-99A C-103203 84880, 83103 * 
21 GA T(F)83-4A C-103303 83074 * 
22 GA T(F)83 -43A C-90839 83065 * From Joan Fm., 100 m west of Sec. l 
23 GAT(F)83-27 A C-90820 * 
24 GA T(F)83-27B C-90821 * 
25 GA T(F)83-5B C-103307 83073' 83079 * 
26 GA T(F)83-5A C-103306 83102 * 
27 GA T(F)83-6F C-103319 * 
28 GA T(F)83-6E C-103318 * 
29 GA T(F)83-8A C-103323 84902 * 
30 GAT(F)83-11A C-103329 * 
31 GA T(F)83- l l B C-103331 * 
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Locality Field no. 
GSC GSC in ex 

Comments 
toe. no. type no. situ situ 

32 GA T(F)83-99B C-103204 84878, 84879, * 
84882, 84883, 
84887' 84906, 
84886 

Section 2 localities 

See Figure 5 for position of Section 2; see Figure 8 for position of localities 33-50 in Section 2. 

Locality Field no. 
GSC GSC in ex 

Comments 
toe. no. type no. situ situ 

33 C-90909 84889 * 
34 GA T(F)83-33A C-90828 84904 * 
35 GAT(F)83-33B C-90829 * 
36 GAT(F)83-33C C-90830 83088 * 
37 GAT(F)83-34B C-90832 83087 * 
38 GA T(F)83-34C C-90833 * 
39 GA T(F)83-34D C-90834 83099 * 
40 GAT(F)83-35A C-90835 83101 * 
41 GA T(F)83-36A C-90836 83092, 83093 * 
42 GAT(F)83-37 A C-90841 * 
43 GAT(F)83-38A C-90838 * 
44 GA T(F)83-32A C-90827 * 
45 PLS83-55 C-156448 98572 * From lower siltstone of Joan Fm. 
46 GA T(F)83-34A C-90831 * 
47 C-90922 84903 * Near Section 2 
48 GA T(F)83-36B C-90837 83100 * 
49 GA T(F)83-37B C-90842 * 
50 C-87245 * Near Section 2 

Section 3 localities 

See Figure 5 for position of Section 3; see Figure 9 for position of localities 51 -61 in Section 3. 

Locality Field no. 
GSC GSC in ex 

Comments 
toe. no. type no. situ situ 

51 GA T(F)83-62A C-103104 83066, 84898 * 
52 GA T(F)83-62B C-103105 * 
53 GA T(F)83-63A C-103106 * 
54 GA T(F)83-63B C-103107 * 
55 GA T(F)83-64A C-103108 * 
56 GA T(F)83-64B C-103109 * 
57 GAT(F)83 -65A C-103111 83113 * 
58 C-90515 83105, 83107, * 

83108, 83111, 
83119 

59 GA T(F)83-28A C-103114 83082, 83089 * 
60 GA T(F)83-64C C-103110 83120 * 
61 GA T(F)83-67 A C-103120 83121 * 
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Section 4 localities 

Section 4 is located north of the map area, latitude 57°35 '00'', longitude 128°55 '50" (Fig. 1). The sequence 
consists of Joan Formation siltstone (Upper Pliensbachian) overlain by shale and tuffaceous shale of Early Toarcian 
age (Fig. 10). 

Locality Field no. 
GSC GSC in ex 

Comments 
Joe. no. type no. situ situ 

62 GAT(F)-125A C-103223 83116, 83117 * 
63 GAT(F)-125B C-103224 83110, 83122, * 

84877, 84881 
64 GA T(F)- l 26B C-103226 * 

Miscellaneous localities 

Fossils were collected from the following localities in the Spatsizi area; see Figure 1 and Figure 12 for exact 
positions. 

Locality Field no. 
GSC GSC in ex 

Comments 
Joe. no. type no. situ situ 

65 C-90516 * Near Section 3. 
66 C-90526 83112 * 
67 C-90527 83098, 84908 * 
68 C-103119 * 
69 C-90524 84899 * 
70 GA T(F)83-29A C-90823 83069, 83070 * From Joan Fm., 200 m west of 

Section 3 
71 GA T(F)83-100A C-118682 84888, 84905 * Very close to Section 1, just east of 

Wolf Den Mtn. 
72 PLS83-56 C-156449 98573 * From Joan Fm., 150 m east of Joan 

Lake 
73 GAT(F)83 -1A C-103311 83064 * Float from volcanic core of anticline 
74 C-90509 83115, 83118 * 
75 C-103097 84896 * 
76 C-103069 84901 * 
77 C-103070 84960, 98571 * 
78 C-103093 * 
79 C-87245 * Near Section 2 
80 C-90924 * 
81 C-90925 84893, 84894, * Near Section 2 

84895 
82 C-90926 83055, 83085 * 
83 C-90930 83058, 83059, * 

83060, 84890, 
84891, 84892 

84 81TD-S-2A C-90902 83084 * Near Section 2 

85 GA T(F)83-54A C-90950 * 
86 GA T(F)83-54C C-103113 * 
87 GA T(F)83-66B C-103116 * All from Joan Fm., 3 km west of 

Section 2 
88 GA T(F)83 -66C C-103117 * 
89 GA T(F)83-66D C-103118 83091 * 
90 GAS(F)83 -106C C-88231 83083 * 
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West end of anticline 

The following localities were found to the west of the westernmost exposure of volcanic rocks in the map area. 
See Figure 12 for exact positions. 

Locality Field no. 
GSC GSC in ex 

Comments 
toe. no. type no. situ situ 

91 GAT(F)83-123A C-103221 * Lower Pliensbachian inliers, 9 km 
WNW of Joan Lake 

92 GAT(F)83 -123B C-103222 83062 * 

More miscellaneous localities 

Locality Field no. 
GSC GSC in ex 

Comments 
toe. no. type no. situ situ 

93 GAO(F)83-7B C-103067 83104 * Spatsizi Gp . NW of Joan Lake; 
lat. 57°32 1 10"W , long. 129°00 1 50"N 

94 GAE85-73 C-117277 83075 * NE of Nation Pk . , Cold Fish vol.; 
lat. 57°40 1 00"W, long. 128°51 1 45 "N 

95 GAE85-78 C-117276 83071 * NE of Nation Pk., Cold Fish vol.; 
lat. 57°40 1 15 "W, long. 128°50 1 25"N 

96 C-81970 83061, 83076, * SW of Black Fox Lake; 
83077' 84907 lat. 57°42 1 OO"W, long. 128°55 / OO"N 

97 83TD-38F C-103412 84897 * SW of Bug Lake, Cold Fish vol.; 
lat. 57°43 1 31 "W, long . 128°59 1 00"N 

98 85GA-13F C-117206 83080 * W of N end of Cold Fish Lake, Cold 
Fish vol.; lat. 57°41 1 00"W, 
long. 129°02 1 30"N 

99 GAO(F)83-2 C-103052 83094, 83095 , * East of Mt. Cartmel, Cold Fish vol.; 
83096, 83097, Black Fox Lake; lat. 57 °43 1 40"W, 
84959 long. 129°09 1 40"N 

100 GAO(F)83-4B C-103056 83072 * As in 99, slightly upsection; 
lat. 57°43 / 30"W, long. 129° 10 1 30"N 

101 83TD-8F C-103429 * As in 99 and 100; lat. 57°43 / 11 "W, 
long. 129° 10 1 24"N 

102 PLS83-29 C-103174 84884, 84885 * Cold Fish vol.; S of Klappan/ Stikine 
June. ; lat. 57 °51 1 29"W, 
long. 129°34 1 15 "N 

103 GAT(f)83-126A C-103225 * From Toarcian rocks at Sec. 4; lat. 
57°35 1 OO "W, long . 128° 51 1 50"N 
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Zone 
Sample Localit y 

Polymorphit es ? sp. 

Upton ia ? sp. 

Dayi ceras sp. 

Acanthop/euroceras sp. aff. A. s tahli 

Tropido cera s ? sp. 

Tropidoc e ras sp. cf. T. f/andrinl 

Metaderoceras talteetnaense 

Metaderoc eras sp. aff. M. talkeetnaense 

<( Metaderoceras evolutum 

x Metaderoceras sp. cl. M. mouterdei 

<C Metaderoceras sp. 

I- Metaderoc eras? sp. 

w Dubarfceras freboldi 

I- Dubaric er as s i/viesi 

Z Reynesocoeloceras sp. cf. R. incertum 

O A veyronicera s sp. A 

~ Aveyronice ras sp. B 

:::?: Miltoceras sp. 

<t: Fanninoceras latum 

Fanninoc eras sp. 

Leptaleoceras sp. aff. L accuratum 

Arietlceras sp. aff. A. a fgovianum 

Arieticeras sp. 

Arieticeras sp. cl. A. ruthenens e 
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Stratigraph ic Sect ion l in situl SECTION 1 lex situl On situ) SECTION 2 1 

Appendix Figure I. Distribution of species at Pliensbachian fossil localities in the 
Spatsizi area. See also Figures 7-10 and 12. 

lex situl 
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PLATE 1 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figure 1. Wey/a bodenbenderi (Behrendsen, 1891) 

Hypotype GSC 84889, lateral view. Joan Formation. GSC Joe. C-90909 (locality 33, this 
report). 

Figures 2-4. Jaworskiella sp. cf. J. supleiensis Poulton, 1979 

2. Figured specimen GSC 84890 (latex cast), lateral view. Joan Formation. GSC Joe. 
C-90930 (locality 83 , this report). 

3. Figured specimen GSC 84891 (latex cast), lateral view. Joan Formation. GSC Joe. 
C-90930 (locality 83, this report). 

4. Figured specimen GSC 84892 (latex cast), lateral view. Joan Formation. GSC Joe. 
C-90930 (locality 83, this report). 

Figures 5-7. Vaugonia jeletzkyi Poulton, 1976 

5. Hypotype GSC 84893 (latex cast), lateral view. Joan Formation. GSC Joe. C-90925 
(locality 81, this report). 

6. Hypotype GSC 84894 (latex cast), lateral view. Joan Formation. GSC Joe. C-90925 
(locality 81, this report). 

7. Hypotype GSC 84895 (latex cast), lateral view. Joan Formation. GSC Joe . C-90925 
(locality 81, this report). 

Figure 8. Gervillaria? sp. 

Figured specimen GSC 84898, Joan Formation. GSC Joe . C-103104 (locality 51, this 
report). 
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PLATE 2 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figure 1. Camptonectes (Camptochlamys) sp. 

Figured specimen GSC 84896 (latex cast), lateral view. Joan Formation. GSC loc. 
C-103097 (locality 75, this report) . 

Figure 2. Oxytoma sp. 

Figured specimen GSC 84897, lateral view. Cold Fish volcanics. GSC loc. C-103412 
(locality 97, this report). 

Figure 3. Cardinia sp. 

Figured specimen GSC 84899 (latex cast) , lateral view. Joan Formation. GSC loc. 
C-90524 (locality 69, this report) . 

Figures 4a, b, 5. Pholadomya sp. 

4a, b . Figured specimen GSC 84901, lateral and dorsal views. Joan Formation. GSC loc. 
C-103069 (locality 76, this report). 

5. Figured specimen GSC 84902, lateral view. Joan Formation. GSC loc. C-103323 
(locality 29, this report) . 

Figure 6. Serpula sp . 

Figured specimen GSC 84959, Cold Fish volcanics. GSC loc . C-103052 (locality 99, this 
report) . 

Figure 7a, b. Modiolus sp. 

Figured specimen GSC 84904, lateral and dorsal views . Joan Formation. GSC loc. 
C-90828 (locality 34, this report). 

Figure 8a, b. Pleuromya sp. 

Figured specimen GSC 84903, lateral and dorsal views . Joan Formation. GSC loc. 
C-90922 (locality 47, this report). 

Figure 9a, b . Lobothyris subpunctata (Davidson, 1851) 

Hypotype GSC 84960, dorsal and lateral views . Joan Formation. GSC loc. C-103070 
(locality 77, this report). 
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PLATE 3 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figure 1. Cenoceras sp. 

Figured specimen GSC 84908, lateral view. Joan Formation. GSC Joe . C-90527 
(locality 67, this report). 

Figures 2, 4. Aptychi 

2. Figured specimen GSC 84905, Wolf Den Formation. GSC Joe. C-118682 (locality 71, 
this report). 

4. Figured specimen GSC 84906, Wolf Den Formation. GSC Joe. C-103204 (locality 32, 
this report). 

Figure 3a-c. Zeil/eria (Cincta) numismalis (Lamarck) 

Hypotype GSC 98571, dorsal, anterior and lateral views. Joan Formation. GSC Joe . 
C-103070 (locality 77, this report). 

Figure 5a, b. Phylloceras sp. 

Figured specimen GSC 84907, Cold Fish volcanics. GSC Joe. C-81970 (locality 96, this 
report). 
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PLATE 4 

All figures are natural size, unless otherwise indicated. 
Locality and type numbers are listed in Appendix 1. 

Figures 1, 2. Uptonia? sp. 

1. Figured specimen GSC 83055, la, lateral view; lb, lateral view (x2); le, ventral view 
(x2). Joan Formation. GSC Joe. C-90926 (locality 82, this report). 

2. Figured specimen GSC 83056, 2a, lateral view of latex cast; 2b, lateral view of whorl 
fragment; 2c, ventral view of whorl fragment; 2d, lateral view of latex cast (x2); 2e, 
lateral view of whorl fragment (x2); 2f, ventral view of whorl fragment (x2). Joan 
Formation. GSC loc. C-90843 (locality 3, this report). 

Figures 3-5. Dayiceras sp. 

3. Figured specimen GSC 98572, 3a, lateral view; 3b, ventral view; 3c, lateral view (x2); 3d, 
ventral view (x2). Joan Formation (locality 45, this report). 

4. Figured specimen GSC 83057, 4a, lateral view (x2); 4b, ventral view (x2). Joan 
Formation. GSC Joe. C-90843 (locality 3, this report). 

5. Figured specimen GSC 98573, 5a, lateral view of latex cast; 5b, ventral view of latex 
cast; 5c, lateral view (x2); 5d, ventral view (x2). Joan Formation (locality 72, this 
report). 
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PLATES 

All figures are natural size, unless otherwise indicated. 
Locality and type numbers are listed in Appendix 1. 

Figures 1-4. Acanthop/euroceras sp. aff. A. stahli (Oppel, 1853) 

1. Figured specimen GSC 83058 (latex cast), lateral view. Joan Formation. GSC Joe. 
C-90930 (locality 83, this report). 

2. Figured specimen GSC 83059 (latex cast), lateral view. Joan Formation. GSC Joe . 
C-90930 (locality 83, this report). 

3. Figured specimen GSC 83060 (latex cast), lateral view. Joan Formation. GSC Joe. 
C-90930 (locality 83, this report). 

4. Figured specimen GSC 83061, 4a, lateral view; 4b, ventral view. Cold Fish volcanics. 
GSC Joe. C-81970 (locality 96, this report). 

Figure 5a, b. Tropidoceras sp . cf. T. f/andrini (Dumortier, 1869) 

Figured specimen GSC 83062, 5a, ventral view; 5b, lateral view. Joan Formation. GSC 
Joe. C-103222 (locality 92, this report). 

Figures 6, 7. Tropidoceras? sp. 

6. Figured specimen GSC 83064 (latex cast), lateral view. ? Joan Formation. GSC Joe. 
C-103311 (locality 73, this report). 

7. Figured specimen GSC 83063 (latex cast), lateral view. Joan Formation. GSC Joe. 
C-103304 (locality 1, this report). 
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PLATE 6 

Figure is natural size. 
Locality and type numbers are listed in Appendix 1. 

Figure 1. Metaderoceras talkeetnaense n. sp. 

Hypotype GSC 83065 (latex cast), lateral view. Joan Formation. GSC Joe. C-90839 
(locality 22, this report). 
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PLATE 7 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figures 1-5. Metaderoceras talkeetnaense n. sp. 

1. Hypotype GSC 83066 (latex cast), lateral view. Joan Formation . GSC loc . C-103104 
(locality 51, this report). 

2. Hypotype GSC 83067, lateral view. Joan Formation. GSC Joe. C-103305(a) (locality 2, 
this report) . 

3. Hypotype GSC 83070, 3a, lateral view; 3b, ventral view. Joan Formation. GSC Joe . 
C-90823 (locality 70, this report). 

4. Hypotype GSC 83068 (latex cast), lateral view. Joan Formation . GSC Joe. C-103305 
(locality 2, this report). 

5. Hypotype GSC 83069, 5a, lateral view; 5b, ventral view. Joan Formation. GSC loc. 
C-90823 (locality 70, this report). 
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PLATE 8 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figures 1-3. Metaderoceras sp . aff. M. talkeetnaense n. sp. 

1. Figured specimen GSC 83071 (latex cast), lateral view. Cold Fish volcanics. GSC Joe. 
C-117276 (locality 95, this report). 

2. Figured specimen GSC 83072, lateral view. Cold Fish volcanics. GSC Joe . C-103056 
(locality 100, this report). 

3. Figured specimen GSC 83073, lateral view. Joan Formation. GSC Joe. C-103307 
(locality 25, this report). 

Figure 4. Metaderoceras sp. 

Figured specimen GSC 83074 (latex cast), lateral view. Joan Formation. GSC Joe. 
C-103303 (locality 21, this report). 

Figure 5. Metaderoceras? sp. 

Figured specimen GSC 83075, 5a, ventral view of outer whorl; 5b, lateral view; 5c, 
ventral view of inner whorl. Cold Fish volcanics. GSC Joe. C-117277 (locality 94, this 
report). 
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PLATE 9 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figures 1-4. Metaderoceras sp. cf. M. mouterdei (Frebold, 1970) 

1. Figured specimen GSC 83078, 1 a, lateral view of latex cast; 1 b, lateral view of whorl 
fragment; le, ventral view of whorl fragment. Joan Formation. GSC Joe. C-90843 
(locality 3, this report). 

2. Figured specimen GSC 83079, 2a, lateral view of latex cast; 2b, lateral view of whorl 
fragment; 2c, ventral view of whorl fragment. Joan Formation. GSC Joe. C-103307 
(locality 25, this report). 

3. Figured specimen GSC 83080, lateral view. Cold Fish volcanics. GSC Joe. C-117206 
(locality 98, this report). 

4. Figured specimen GSC 83081 (latex cast), lateral view. Joan Formation. GSC Joe . 
C-103309 (locality 7, this report). 

Figures 5, 6. Metaderoceras evolutum (Fucini, 1921) 

5. Hypotype GSC 83076, lateral view . Cold Fish volcanics. GSC loc. C-81970 (locality 96, 
this report). 

6. Hypo type GSC 83077, 6a, lateral view; 6b, ventral view. Cold Fish volcanics. GSC Joe. 
C-81970 (locality 96, this report). 
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PLATE 10 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figure 1. Metaderoceras sp . cf. M. mouterdei (Frebold, 1970) 

Figured specimen GSC 83082 (latex cast), lateral view. Joan Formation. GSC loc . 
C-103114 (locality 59, this report). 

Figures 2-5. Dubariceras silviesi (Hertlein, 1925) 

2. Hypotype GSC 83084, lateral view. Joan Formation. GSC loc. C-90902 (locality 84, this 
report). 

3. Hypotype GSC 83083 (latex cast), lateral view. Joan Formation. GSC loc. C-88231 
(locality 90, this report). 

4. Hypotype GSC 83085 (latex cast), lateral view. Joan Formation. GSC loc. C-90926 
(locality 82, this report). 

5. Hypotype GSC 83086 (latex cast), lateral view. Joan Formation. GSC loc. C-103310 
(locality 9, this report) . 
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PLATE 11 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figures 1-7. Dubariceras freboldi Dommergues, Mouterde, and Rivas, 1984 

1. Hypotype GSC 83090, la, lateral view of latex cast; 1 b, lateral view of whorl fragment; 
le, ventral view of whorl fragment. Joan Formation. GSC Joe. C-103324 (locality 13, 
this report). 

2. Hypotype GSC 83087, lateral view. Joan Formation. GSC Joe. C-90832 (locality 37, this 
report). 

3. Hypotype GSC 83088 (latex cast), lateral view. Joan Formation. GSC Joe . C-90830 
(locality 36, this report). 

4. Hypotype GSC 83089 (latex cast), lateral view. Joan Formation. GSC Joe . C-103114 
(locality 59, this report). 

5. Hypotype GSC 83091, 5a, lateral view; 5b, ventral view of outer whorl; 5c, ventral view 
of inner whorl. Joan Formation. GSC Joe. C-103118 (locality 89, this report). 

6. Hypotype GSC 83092 (latex cast), lateral view. Joan Formation. GSC Joe. C-90836 
(locality 41, this report). 

7. Hypotype GSC 83093, 7a, lateral view; 7b, ventral view. Joan Formation. GSC Joe. 
C-90836 (locality 41, this report). 
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PLATE 12 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figures 1-4. Miltoceras sp. 

1. Figured specimen GSC 83094 (latex cast), lateral view . Cold Fish volcanics. GSC Joe. 
C-103052 (locality 99, this report). 

2. Figured specimen GSC 83095 (latex cast), lateral view. Cold Fish volcanics . GSC Joe. 
C-103052 (locality 99, this report). 

3. Figured specimen GSC 83096 (latex cast), lateral view. Cold Fish volcanics. GSC Joe. 
C-103052 (locality 99, this report) . 

4. Figured specimen GSC 83097, ventral view. Cold Fish volcanics. GSC Joe. C-103052 
(locality 99, this report). 

Figure 5. Polymorphites? sp . 

Figured specimen GSC 83102, lateral view. Joan Formation. GSC Joe. C-103306 
(locality 26, this report). 

Figure 6. Reynesocoeloceras sp. cf. R. incertum (Fucini, 1905) 

Figured specimen GSC 83098, 6a, lateral view; 6b, ventral view. Joan Formation. GSC 
Joe. C-90527 (locality 67, this report). 

Figures 7, 8. A veyroniceras sp. A 

7. Figured specimen GSC 83099, 7a, ventral view of whorl fragment; 7b, lateral view of 
latex cast. Joan Formation. GSC Joe. C-90834 (locality 39, this report). 

8. Figured specimen GSC 83100, lateral view. Joan Formation. GSC Joe. C-90837 (locality 
48, this report). 

Figure 9. A veyroniceras sp. B 

Figured specimen GSC 83101 (latex cast), lateral view. Joan Formation. GSC Joe. 
C-90835 (locality 40, this report). 

Figures 10, 11. Fanninoceras latum McLearn, 1930 

10. Hypotype GSC 83103 (latex cast) , lateral view. Wolf Den Formation. GSC Joe. 
C-103203 (locality 20, this report). 

11. Hypotype GSC 83104 (latex cast), lateral view. Wolf Den Formation. GSC Joe. 
C-103067 (locality 93, this report) . 

Figure 12. Fanninoceras sp. 

Figured specimen GSC 83105, lateral view. Wolf Den Formation. GSC Joe. C-90515(f) 
(locality 58, this report). 
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PLATE 13 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figures 1-6. Leptaleoceras sp. aff. L. accuratum (Fucini, 1931) 

I. Figured specimen GSC 83106 (latex cast) , lateral view. Wolf Den Formation . GSC Joe. 
C-103332 (locality 18, this report) . 

2. Figured specimen GSC 83107, lateral view. Wolf Den Formation. GSC Joe. C-90515 
(locality 58, this report). 

3. Figured specimen GSC 83108, lateral view. Wolf Den Formation. GSC Joe. C-90515 
(locality 58, this report). 

4. Figured specimen GSC 83109 (latex cast), lateral view. Wolf Den Formation. GSC Joe. 
C-103332 (locality 18, this report). 

5. Figured specimen GSC 83110 (latex cast), lateral view. Wolf Den Formation. GSC Joe. 
C-103224 (locality 63, this report). 

6. Figured specimen GSC 83111, lateral view. Wolf Den Formation. GSC Joe. C-90515 
(locality 58, this report). 

Figure 7. Fuciniceras sp. 

Figured specimen GSC 83112 (latex cast), lateral view. Wolf Den Formation. GSC Joe. 
C-90526 (locality 66, this report) . 
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PLATE 14 

All figures are natural size. 
Locality and type numbers are listed in Appendix 1. 

Figures 1-7. Arieticeras sp. aff. A. algovianum (Oppel, 1862) 

1. Figured specimen GSC 83113 (latex cast), lateral view. Wolf Den Formation. GSC loc. 
C-103111 (locality 57, this report). 

2. Figured specimen GSC 83114 (latex cast), lateral view. Wolf Den Formation. GSC loc. 
C-103328 (locality 17, this report). 

3. Figured specimen GSC 83115 (latex cast), lateral view. Wolf Den Formation. GSC loc . 
C-90509 (locality 74, this report). 

4. Figured specimen GSC 83116 (latex cast), lateral view. Wolf Den Formation. GSC loc. 
C-103223 (locality 62, this report). 

5. Figured specimen GSC 83117 (latex cast), lateral view. Wolf Den Formation. GSC loc . 
C-103223 (locality 62, this report). 

6. Figured specimen GSC 83118, lateral view. Wolf Den Formation. GSC loc. C-90509 
(locality 74, this report). 

7. Figured specimen GSC 83119, 7a, lateral view; 7b, ventral view. Wolf Den Formation. 
GSC loc. C-90515 (locality 58, this report). 
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PLATE 15 

All figures are natural size . 
Locality and type numbers are listed in Appendix 1. 

Figures 1, 2. Arieticeras sp. cf. A. ruthenense (Reynes, 1868) 

1. Figured specimen GSC 83120 (latex cast), lateral view. Wolf Den Formation. GSC Joe. 
C-103110 (locality 60, this report). 

2. Figured specimen GSC 83121 (latex cast) , lateral view. Wolf Den Formation. GSC Joe. 
C-103120 (locality 61, this report). 

Figure 3. Canavaria? sp. 

Figured specimen GSC 83122 (latex cast), lateral view. Wolf Den Formation. GSC Joe. 
C-103224 (locality 63, this report). 

Figures 4-9. Tiltoniceras propinquum (Whiteaves, 1884) 

4. Hypotype GSC 84877 (latex cast), lateral view . Wolf Den Formation. GSC Joe. 
C-103224 (locality 63, this report). 

5. Hypotype GSC 84878 (latex cast), lateral view . Wolf Den Formation. GSC Joe . 
C-103204 (locality 32, this report). 

6. Hypotype GSC 84879 (latex cast), lateral view . Wolf Den Formation. GSC Joe . 
C-103204 (locality 32, this report). 

7. Hypotype GSC 84880 (latex cast), lateral view. Wolf Den Formation. GSC Joe . 
C-103203 (locality 20, this report). 

8. Hypotype GSC 84881 (latex cast), lateral view. Note occurrence with Protogrammoceras 
sp. cf. P. pa/tum . Wolf Den Formation. GSC Joe. C-103224 (locality 63, this report) . 

9. Hypotype GSC 84882 (latex cast), lateral view. Wolf Den Formation. GSC Joe . 
C-103204 (locality 32, this report). 
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PLATE 16 

All figures are natural size. 
Locality and type numbers are listed in Appendix l . 

Figure l. Genus and species indet. 

Figured specimen GSC 84883 (latex cast), lateral view. Wolf Den Formation. GSC Joe. 
C-103204 (locality 32, this report). 

Figures 2-6. Protogrammoceras spp. (Buckman, 1922) 

2. Figured specimen GSC 84884 (latex cast), lateral view. ?Wolf Den Formation. GSC Joe. 
C-103174 (locality 102, this report) . 

3. Figured specimen GSC 84885 (latex cast), lateral view. ?Wolf Den Formation. GSC Joe. 
C-103174 (locality l 02, this report). 

4. Figured specimen GSC 84886 (latex cast), lateral view. Wolf Den Formation . GSC Joe. 
C-103204 (locality 32, this report). 

5. Figured specimen GSC 84887, lateral view. Wolf Den Formation . GSC Joe. C-103204 
(locality 32, this report). 

6. Figured specimen GSC 84888 (latex cast), lateral view. Wolf Den Formation. GSC Joe. 
C-118682 (locality 71, this report). 



PLATE 16 

2 

3 

87 




	Blank Page

