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Pachydiscus (Pachydiscus) hombyense Jones, 1963, and P. (P.) catarinae
(Anderson & Hanna, 1935) (Cretaceous, Campanian: Ammonoidea),
Pacific Realm marker fossils in the Western Interior Seaway of
North America

by W. James KENNEDY & William A. COBBAN

Abstract

Pachydiscus (P.) hornbyense Jones, 1963, previously known only from
Hornby Island, British Columbia, occurs in the Upper Campanian
Baculites jenseni or lowest Maastrichtian Baculites eliasi zone of
Garfield County, Montana, the B. compressas or B. cuneatus zone of
Pennington County, South Dakota, and by inference, the B. compressus
zone of Rosebud County, Montana. P. (P.) catarinae (Anderson &
Hanna, 1935), originally described from Lower California, Mexico,
and also known from Fresno and Diabolo Counties, California, occurs
in the Upper Campanian Exiteloceras jenneyi zone of Pueblo County,
Colorado. The presence of these Pacific Realm ammonites in the
United States Western Interior indicates an easterly migration route
into the Interior from the Pacific Realm, complementing published
evidence for westward migration of Gulf Coast and Western Interior
species into the Pacific Realm.

Kev-words: Biogeography, Cretaceous, Campanian, Ammonoidea,
Pachydiscus, USA.

30He B. compressus llth B. cuneatus OKpyra neHHHHrroH,
lOvKitaa /(aKora, h, no aHajioriiH, b 30He B. compressus OKpyra
Po36yA, MoHTaHa. P. (P.) catarinae (ANDERSON & HANNA,
1935) H3HaHajiBHO ormcaHHbiH Kaïc npoMcxtyunitMü H3 HroKHeft
KajiHtJiopmoi, MeKCHKa, a Taoce HStiecnttm KaK nponcxo;pnttHH
H3 OKp>TOB (fipCCHO H /[Hflfxi'IO, KtUHtfopHUS, 3ajieraeT B 30He
Exiteloceras jenneyi BepxHero KasmaHa, OKpyra 1 Iya&io,
Ko:topa;to. npHcyrcTBHe jthx aMMOHHTOB THXooKeaHCKoft
oônacTH b «Western Interior» CIHA yKa3biBaeT Ha
cymecTBOBaroie MnrpaitHOHHoro boctohhoto noTOKa BHyrpb
MaTepHKa c MopcKoro no6epeaa>a. 3th ;taHiir,ic /tonoaiutwr
oiryöJiHKOBaHHBie AOKasarejiLciBa MurpamtH aMMOHHTOB c
nofiepeîKBH MeKCHKaHCKoro 3aiHBa h H3 «Western Interior» Ha
3anaa, b THXooKeaHCKyro o6jiacrb.

K.noMenbie c.ioBa: ÖHoreorpaiJitüi, Men, Ka.MitaHCKHH apyc,
Ammonoidea, Pachydiscus, CIHA.

Résumé

Pachydiscus (P.) hornbyense Jones, 1963 qui n'était connu jusqu'à
présent que dans l'île d'Hornby en Colombie Britannique (Canada), est
présent dans la zone à Baculites jensensi du Campanien supérieur ou
dans la zone à B. eliasi de la base du Maastrichtien, dans le comté de
Garfield au Montana, dans la zone à B. compressus ou à B. cuneatus
dans le comté de Pennington au Dakota du Sud, et, par induction, dans
la zone à B. compressus dans le comté de Rosebud au Montana. P. (P.)
catarinae (Anderson & Hanna, 1935) décrit à l'origine sur base de
matériel provenant de la "Baja California" au Mexique et également
signalé dans les comtés de Fresno et Diabolo en Californie se rencontre
dans la zone à Exiteloceras jenneyi dans le comté de Pueblo au
Colorado. La présence de ces ammonites du Domaine pacifique dans
le "Western Interior" des Etats Unis indique une voie de migration
vers Test en direction du "Western Interior" à partir du Domaine
pacifique. Cela s'ajoute aux preuves, déjà publiées, d'une migration
vers l'ouest dans le Domaine pacifique, d'espèces de la "Gulf Coast"
et du "Western Interior".

Mots-clefs: Biogéographie, Crétacé, Campanien, Ammonoidea, Pa¬
chydiscus, USA.

PetiOMe

Pachydiscus (P.) hornbyense JONES, 1963, paHee H3BecTtn>iH
jiHnib Ha oerpoBe XopHOH, EpHTaHCKaa Ko.'IVmGhh. 3ajieraer b
Baculites jenseni BepxHero KaMnaHa hjih b Baculites eliasi
caMoro mcKHero MacTpHxra b oicpyre TapjicjitMA-, MoirraHa, b

Introduction

The Campanian ammonite faunas of the United States
Western Interior seaway are typically made up of two
elements: predominantly endemic taxa, and a minority of
immigrant taxa. The former have recently been recog-
nized from scattered occurrences in the Gulf Coast and
Atlantic Seaboard (e.g. Kennedy & Cobban, 1994, 1997;
Cobban & Kennedy, 1994; Kennedy, Johnson & Cob¬
ban, 1995), and western Europe (Kennedy, 1993; Han¬
cock & Kennedy, 1993; Kennedy & Jagt, 1995; Ken¬
nedy & Bilotte, 1995). We had previously assumed that
immigrants into the interior seaway came via a south-
easterly route through the Gulf Coast, but recent records
suggest that east-west migration was also possible. These
include the presence ofDidymoceras hornbyense (White-
aves, 1895), a species originally described from Homby
Island, British Columbia, in the Upper Campanian Coon
Creek Tongue of the Ripley Formation in Tennessee
(Cobban & Kennedy, 1994).

We have recently seen specimens of Nostoceras (Nos-
toceras) hyatti Stephenson, 1941, N. (N.) helicinum
(Shumard, 1861), and Didymoceras draconis (Stephen¬
son, 1941), from the San Diego area, California. These
are ail Upper Campanian species best known from the
Atlantic Seaboard and Gulf Coast régions (Cobban,
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Fig. 1 — Palaeogeographic map of North America during Campanian time (modified after Gill & Cobban, 1966).
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1974; Kennedy & Cobban, 1993), with the first two also
known from Western Europe (e.g. Hancock & Kennedy,
1993). N. (N.) hyatti occurs as a rarity in the Baculites

jenseni zone of the Pierre Shale of Huerfano County,
Colorado (Kennedy, Cobban & Scott, 1992), and D.
draconis in the Baculites cuneatus zone of Middle Park,
Grand County, Colorado. Exiteloceras jenneyi (Whit-
field, 1877), best known from the northern part of the
Western Interior, but also known from the New Jersey/
Delaware boundary (Kennedy & Cobban, 1997) was
also able to migrate southwards, and is known from
Colombia in South America (Kennedy in Föllmi, Gar-
rison, Ramirez, Zambrano-Ortiz, Ramirez, Kennedy
& Lehner, 1992).

We document here the first evidence of migration of
Pacific Realm ammonites into the northern part of the
Western Interior Seaway (Fig. 1). This takes the form of,
firstly, the occurrence of specimens of Pachydiscus (Pa-
chydiscus) hombyense Jones, 1963 (p. 38, pl. 32, figs. 2-
6; pl. 33; text-fig. 10) in the Upper Campanian Baculites
jenseni or B. eliasi zone (Fig. 2) of the Bearpaw Shale
south of Fort Peck in Garfield County, in northeastern
Montana (Pl. 1, figs. 1-3), in the B. compressas or B.
cuneatus zone Pierre Shale of Pennington County, South
Dakota, and in the inferred B. compressus zone Pierre
Shale in Rosebud County, Montana (Pl. 2). P. (P.) hom¬
byense was previously known only from the Lambert
Formation of the Nanaimo Group in British Columbia
(Fig. 1).

The second Pacific Realm migrant is P. (P.) catarinae
(Anderson & Hanna, 1935), a specimen of which is
known from the Exiteloceras jenneyi zone of the Pierre
Shale of Pueblo County, Colorado (Pl. 1, Figs. 3, 4). This
species was originally described from near Santa, Cater-
ina Landing, Baja, Lower California, Mexico and subse-
quently recorded from near Coalinga, Fresno County, and
Puerto Creek in Diabolo County, California (Fig. 1 ).

Conventional palaeogeographic maps (e.g. Williams
& Stelck, 1975; Christensen, 1993; Smith, Smith &
Funnell, 1994 and references therein) also show a sea¬

way extending north-northwest to northern Alaska. But
as Jones ( 1963) noted, there is a lack of faunal similarity,
apart from the present records. It must also be noted
that the present latitude of the British Columbia records
of P. (P.) hombyense may be well to the north of their
original site of déposition as a resuit of post-Cretaceous
plate tectonic activity. Ward, Hurtado, Kirschvink &
Verosub (1997) have shown the Campanian-(?)Maas-
trichtian sédiments of Homby Island to retain a stable
remnant magnetism that indicates the Insular Superterrain
of which they are a part originally lay at an Upper
Cretaceous palaeolatitude of 25 ± 3 degrees north,
equivalent to that of present-day Baja, California. Given
the evidence for southerly migration out of the Gulf
Coast and Western Interior into the Pacific Realm during
the Upper Campanian, we take the view that this is
more likely to have been the route taken by the present
specimens of both P. (P.) hombyense and P. (P.) catar¬
inae.

Systematic palaeontology
Family Pachydiscidae Spath, 1922

Genus and Subgenus Pachydiscus Zittel, 1884

Type species: Ammonites neubergicus Hauer, 1858,
p. 12, pl. 1, figs. 1-3; pl. 2, figs. 1, 2, by subséquent
désignation by de Grossouvre, 1894, p. 177.

Pachydiscus (Pachydiscus) hombyense Jones. 1963
(Pl. 1, Figs. 1-3; Pl. 2)

1903 Pachydiscus otacodensis (Stoliczka); Whiteaves,
p. 340, pl. 46, fig. 1; text-fig. 20.

1952 Pachydiscus otacodensis (Stoliczka); Usher,
p. 85", pl. 17, figs. 1-5; pl. 18;?pls. 19, 20.

1963 Pachydiscus (Pachydiscus) hombyense Jones,
p. 38, pl. 32, figs. 2-6; pl. 33; text-fig. 19.

1997 Pachydiscus cf. hombyense', Larson, Jorgensen,
Farrar & Larson; unnumbered fig. on p. 61.

Type

Holotype is in the U.S. National Museum of Natural
History (USNM n° 131209), the original of Jones,
1963, pl. 32, fig. 6, from the Lambert Formation of the
Nanaimo Group, beach platform on the northwest side of
Hornby Island, British Columbia.

Description
Black Hills Institute of Geological Research Inc. (BHI)
4140 (Pl. 1, Figs. 1-3) is a crushed phragmocone 76 mm
in diameter. Involute, whorl section slightly depressed,
umbilical shoulder broadly rounded. Inner flanks convex,
outer flanks convergent, ventrolateral shoulders and ven¬
ter broadly rounded. First half of outer whorl bears twelve
narrow, distant ribs, separated by very wide interspaces.
Ribs more or less regularly alternately long and short;
long ribs with or without feeble bullae; shorter ribs arise
low on flank. Ribs straight and prorsiradiate on flanks,
projected forwards and slightly concave on ventrolateral
shoulders, thickening and feebly convex over venter.
Interspaces between ribs with delicate riblets and growth
lines. Ribbing crowds at adapical end of specimen.

BHI 4139 (Pl. 2) is an undeformed specimen, septate
to 230 mm diameter. A short section of the adapical end
of the body chamber is preserved. Coiling involute, with
U = 18% of the diameter, deep, with a feebly convex
umbilical wall; umbilical shoulder broadly rounded.
Whorl section compressed; whorl breadth to height ratio
0.88. Inner flanks broadly rounded, outer flanks conver¬
gent; venter broadly rounded. Inner flanks of inner whorls
ornamented as in previous specimen. Inner flank of outer
phragmocone whorl smooth. Low, broad, concave ribs
strengthen across the outer flank, and cross the venter in a
broad convexity on the first half of the outer whorl, but
décliné progressively with increasing diameter, leaving
the adapertural end of phragmocone and adapical end of
body chamber smooth.

Suture highly complex, with deeply incised lobes and
saddles; typical for genus.
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# Pachydiscus (P.) catarinae (ANDERSON & HANNA, 1935)

^ Pachydiscus (P.) hornbyense JONES, 1963

Fig. 2 — Western Interior Campanian ammonites zones.
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A further unfigured fragment, USNM 499023 may
belong to P. (P.) hornbyense; it is inferred to be from
the Baculites compressus zone of the Pierre Shale 15 km
(9 mi.) east, and 3.3 km (2 mi.) south of Ingomar, Rose-
bud County, Montana, in the Nl/2, T.9N., R.36E. It is a

wholly septate fragment with a maximum preserved
whorl height of 119 mm and a whorl breadth to height
ratio of 0.96. The dorsum shows impressions of sharp
distant ribs, as in BHI4140 at a comparable diameter; the
outer whorl is completely smooth.

Discussion
The present specimens differ in no significant respects
from the holotype and topotypes from Hornby Island. Of
other Pachydiscus (Pachydiscus) species known from the
Campanian of the United States Western Interior, P. (P.)
arkansanus (Stephenson, 1941) (Cobban & Kennedy,
1991, p. F2, pl. 1, fig. 4; pis. 2-4; text-fig. 2) is much more
closely and coarsely ribbed, ribbing persisting to a dia¬
meter where P. (P.) hornbyense has lost its ribbing. P.
(P.) cf. oldhami (Sharpe, 1855) (Cobban & Kennedy,
1991, p. Fl, pl. 1, figs. 1-3; text-fig. 1) is a compressed
species, with crowded ribs.

Occurrence

Upper Campanian, Lambert Formation of the Nanaimo
Group, Hornby Island, British Columbia. In the U.S.
Western Interior, there are specimens from the Bearpaw
Shale, Baculites jenseni or B. eliasi zone, Garfield
County, Montana; B. compressus or B. cuneatus zone
of the Pierre Shale of Pennington County, South Dakota;
B. compressus zone inferred, Rosebud County, Monta¬
na.

Pachydiscus (Pachydiscus) catarinae (Anderson &
Hanna, 1935)

(Pl. 1, Figs. 4, 5)

1928 Pachydiscus catarinae Anderson; p. 238, pl. 9
{nomen nudum).

1935 Parapachydiscus catarinae Anderson & Hanna;
p. 19, pis. 1, 2; pl. 3, figs. 1-3.

1958 Parapachydiscus catarinae (Anderson & Hanna);
Anderson, p. 224, pl. 58, fig. 2.

1997 Pachydiscus catarini Larson, Jorgensen, Farrar
& Larson; unnumbered figure on p. 61.

Type

Holotype is no. 4245 in the collections of the California
Academy of Sciences, from the Upper Campanian near
Catarina Landing, Lower California, Mexico, refigured
by Anderson, 1958, pl. 58, fig. 2.

Description
USNM 486635 is a phragmocone 215 mm in diameter,
with the following dimensions in millimeters: diameter:
213.0(100); whorl breadth (Wb): 92.6(43.5); whorl height
(Wh): 101.0 (47.0); Wb:Wh: 0.91; umbilicus 51.9(24.4).
Coiling involute, 68% of the previous whorl covered.
Umbilicus small: 24.4% of the diameter, deep, with con¬
vex wall and more narrowly rounded umbilical shoulder.
Whorl section compressed, with whorl breadth to height
ratio 0.91, inner flanks convex, outer flanks convergent,
ventrolateral shoulders and venter broadly rounded. Or¬
nament consists of distant weak ribs, strong, straight,
prorsiradiate on inner to middle flanks of outer whorl,
flexing forward, concave and weakening across outer
flanks and ventrolateral shoulders, weak and broadly
convex across venter. Occasional shorter intercalated ribs
present on outer flank and venter. Imperfectly exposed
suture with deeply incised lobes and saddles, typical for
genus.

Discussion

Compressed whorl section and widely separated ribs
distinguish P. (P.) catarinae from ail other Pachydiscus
(Pachydiscus) recorded from the Campanian of the U.S.
Western Interior Seaway.

Occurrence

Upper Campanian, Catarina Landing, Baja, Lower Cali¬
fornia, Mexico; near Coalinga, Fresno County, Califor¬
nia; Puerto Creek, Diablo County, California. Exitelo-
ceras jenneyi zone of the Pierre Shale, in the NE 1/4,
sec. 23, T.18S; R.64W., Pueblo County, Colorado.
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Explanation of Plates

Plate 1

Figs. 1-3 — Pachvdiscus (Pachydiscus) hornbyense Jones, 1963. BH1 4140, Bearpaw Shale, Upper Campanian, Baculitesjenseni
or B. eliasi zone, south of Fort Peck, Garfield County, Montana. Figures are x 1.

Figs. 4-5 — Pachydiscus (Pachydiscus) catarinae (Anderson & FIanna, 1935), USNM 486635, cast ofa specimen from the Pierre
Shale, Upper Campanian, Exiteloceras jenneyi zone, NE1/4 Sec. 23, T.18S, R.64W., Pueblo County, Colorado.
Figures are reduced x 0.66.

Plate 2

Figs. 1,2 — Pachydiscus (Pachydiscus) hornbyense Jones, 1963. BFU 4139, Pierre Shale, Upper Campanian, Baculites cuneatus
or B. compressus zone, Elk Creek, Pennington County, South Dakota. Figures are x 1.
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