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Introduction

The subfamily Gabbioceratinae Breistroffer, 1953 of 
the family Gaudryceratidae Spath, 1927 is character-
ized by having highly depressed whorls with an angular 
umbilical shoulder at certain growth stages. Two gen-
era, Gabbioceras Hyatt, 1900 and Jauberticeras Jacob, 
1907, have been traditionally recognized within the sub-
family (Murphy, 1967a; Klein et al., 2009; Hoffmann, 
2010). Gabbioceras lamberti (Breistroffer, 1937), the 
oldest member of the subfamily, from the lower Upper 
Aptian is considered to be an offshoot of Eogaudryceras
Spath, 1927 (Wiedmann, 1962). The subfamily evolved 
and radiated in the lower to middle latitudes during Late 

Madagascar during Cenomanian time (Murphy, 1967a; 
Collignon, 1964; Shigeta, 1996).

In Hokkaido (Japan) and Sakhalin (Russia), two 
endemic species of Gabbioceras have been described 
from the Lower to Middle Cenomanian of the Yezo 
Group (Shigeta, 1996; Nishida et al., 1997; Hayakawa 
and Nishino, 1999; Kawabe, 2000; Yazykova et al.,
2004). However, no specimens referable to the Gabbio-

Paleontological Research, vol. 16, no. 3, pp. 208–218, September 30, 2012
© by the Palaeontological Society of Japan
doi:10.2517/1342-8144-16.3.208

ceratinae have been reported from the Aptian and Albian 

Although gaudryceratid ammonoids occur abundantly 
in the Albian of Hokkaido and Sakhalin, they are mainly 
restricted to the genera Anagaudryceras Shimizu, 1934 
and Zelandites Marshall, 1926 (Matsumoto, 1938; Obata 
et al., 1981; Futakami, 1982, 1996). There have been a 

Para-
jaubertella Matsumoto, 1943 from the Manji and Mikasa 
areas of central Hokkaido (Obata and Futakami, 1977; 
Futakami, 1996). However, Parajaubertella has a highly 
depressed but rounded whorl section and is very similar 
to Gabbioceras, but it lacks a pronounced lateral angu-
lation (Matsumoto, 1943). Wiedmann (1962) considered 
the genus to be a synonym of Gabbioceras, but both 
genera can be clearly distinguished by the differences in 
umbilical shape, suture line and other characters (Mur-
phy, 1967a; Jones, 1967; Matsumoto, 1995; Hoffmann, 
2010).

We recently examined the specimens assigned to 
Parajaubertella aff. kawakitana Matsumoto, 1943 by 
Obata and Futakami (1977) and Futakami (1996) from 
the Albian of Hokkaido, and we herein recognize them 
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as members of the Gabbioceratinae. In this paper, we 
-

cance.

Notes on stratigraphy

The Cretaceous Yezo Group, ranging in age from 
Aptian to Maastrichtian, is widely distributed in a 
1000 km-long outcrop belt running in a north-south direc-
tion in the central zone of Hokkaido, Japan and the West 
Sakhalin Mountains, Russia (Matsumoto, 1954; Shigeta 
and Maeda, 2005). Their sediments are thought to have 
been deposited in the ancient Yezo forearc basin along 
the eastern margin of the paleo-Asian continent (Okada, 
1979, 1983). 

In the Manji and Mikasa areas, the Yezo Group ranges 
from the Albian to the Santonian and is subdivided into 
the Hikagenosawa, Mikasa and Haborogawa formations, 
in ascending order (Takashima et al., 2004). The Hikage-
nosawa Formation consists of laminated mudstone with 
sandstone-bed intercalations, while the Mikasa Forma-

sandstone (Ando, 1990). Mudstones of the Hikagenosawa 
Formation contain rare, poorly preserved Albian mega-
fossils, but well preserved fossils are sometimes found 
within calcareous concretions (Obata and Futakami, 
1975; Futakami, 1996). Much of the Mikasa Formation 
is fossiliferous with Early Cenomanian to Late Turonian 
ammonoids and inoceramids occurring abundantly in 
both the host rock and calcareous concretions (Matsu-
moto, 1965; Obata and Futakami, 1975; Ando, 1990). 
The Haborogawa Formation consists mainly of biotur-
bated mudstone interbedded with white tuff layers and 
spherical calcareous concretions, which contain well pre-
served Coniacian to Santonian ammonoids and inocera-
mids (Obata and Futakami, 1975).

One specimen assigned to Parajaubertella aff. kawaki-
tana -
careous concretion at Loc. Pn1032F along the middle 
reaches of the Pombetsu River in the Mikasa area. The 
other four specimens, one of which was illustrated, were 

blocks of cold-seep carbonate at Loc. SK1F11 and 1F31 
along the upper reaches of the Shikoro-zawa River in the 
Manji area. Although it is uncertain from which horizons 
the concretion and blocks came, judging from the locali-
ties at which they were found and their matrix types, they 
almost certainly came from the Hikagenosawa Forma-
tion.

Paleontological description

-

cation established by Klein et al. (2009). Morphologi-
cal terms in the systematic description are those used in 
the Treatise on Invertebrate Paleontology (Moore, 1957). 

replicate those proposed by Matsumoto (1954, p. 246) 

Abbreviations for shell dimensions.—D = shell diame-
ter; U = umbilical diameter; H = whorl height; W = whorl 
width.

Suture line terminology and abbreviations.—We uti-
lize the suture line terminology and abbreviations of 
Wedekind (1916). E = external lobe; L= lateral lobe; 
U1 2 = second umbilical lobe; U3 =
third umbilical lobe; IS = septal lobe. See also Kullmann 
and Wiedmann (1970).

Institution abbreviations.—NMNS = National Museum 
of Nature and Science, Tsukuba; MCM = Mikasa City 
Museum, Mikasa.

Superfamily Tetragonitoidea Hyatt, 1900
Family Gaudryceratidae Spath, 1927

Subfamily Gabbioceratinae Breistroffer, 1953

This group is characterized by highly depressed whorls 
with an angular umbilical shoulder at certain growth 
stages (Murphy, 1967a, 1967b). The suture shows 
early gaudryceratid-type characteristics (see following 
description and discussion).

Composition.—Four genera: Gabbioceras Hyatt, 
1900, Jauberticeras Jacob, 1907, Obataceras Shigeta, 
Futakami and Hoffmann gen nov. and Tanabeceras
Shigeta, Futakami and Hoffmann gen nov. constitute the 

latter two are newly described below.
Remarks.—Traditionally, two genera, Gabbioceras

and Jauberticeras, have been recognized within the sub-
family Gabbioceratinae (Murphy, 1967a; Klein et al.,
2009; Hoffmann, 2010), but we herein propose the addi-
tion of two new genera, Obataceras and Tanabeceras,
based on distinct characters without intermediate forms. 
These characters include 1) a slightly convex or rounded 
venter, 2) an aperture whose ventral portion is either 
convex or slightly concave, and 3) a suture with two or 

,
the apertural shape and suture line are stable among the 
higher taxonomic groups of ammonoids (Wright et al.,
1996).

Occurrence.—Upper Aptian to Middle Cenomanian.

Genus Jauberticeras Jacob, 1907

Type species.—Ammonites jaubertianus d’Orbigny, 
1850.
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Diagnosis.—Gabbioceratinae having subtrapezoidal 
to trapezoidal, depressed whorl with slightly convex 
venter and fairly wide, funnel-shaped umbilicus with an 
angular shoulder. Shell surface ornamented with growth 

on venter (Hoffmann, 2010). 
Remarks.—The suture line formula of Jauberticeras

jaubertianum, J. collignoni Murphy, 1967a and J.
villoutreysi Murphy, 1967a is ELU2U1IS, showing early 

angulation is located in the middle of U2 (Murphy, 1967a; 
Kennedy and Klinger, 1977; Hoffmann, 2010). 

Occurrence.—Upper Aptian of southern France, 

Hungary, and Caucasus, Albian of Madagascar, South 
Africa, southern France and Caucasus (Wiedmann, 1962; 
Collignon, 1964; Drushchits, 1960; Murphy, 1967a; 
Sharikadze et al., 1974; Kennedy and Klinger, 1977; 
Szives et al., 2007). 

Genus Gabbioceras Hyatt, 1900

Type species.—Ammonites batesi Gabb, 1869 (non
Trask, 1855) = Lytoceras (Gabbioceras) angulatum
Anderson, 1902.

Emended diagnosis.—Gabbioceratinae having rounded 
venter, depressed whorls and moderately wide, funnel-
shaped umbilicus with angular umbilical shoulder at pre-

-
tions project forward on venter. 

Remarks.—The suture line formula of Gabbioceras
angulatum and G. lamberti is ELU2U1IS, showing early 

angulation is located in the middle of U2 (Murphy, 1967a; 
Hoffmann, 2010). 

Occurrence.—Upper Aptian of southern France, 
Hungary, Caucasus, and northern California, Lower 
Albian of Madagascar and southern France (Wiedmann, 
1962; Collignon, 1964; Murphy, 1967a; Egoian, 1969; 
Szives et al., 2007).

Genus Obataceras gen. nov.

Type species.—Obataceras manjiense Shigeta, Futa-
kami and Hoffmann sp. nov.

Diagnosis.—Very involute Gabbioceratinae having 
rounded venter, depressed whorls and narrow, deep, fun-
nel-shaped umbilicus with angular or subangular umbili-
cal shoulder. Growth lines and ribs project forward on 
venter. Suture line formula ELU2U3U1IS, exhibits early 

-
tion located in middle of U3.

Etymology.—Named after Ikuwo Obata (Emeritus 
Director, National Museum of Nature and Science, Tsu-
kuba).

Discussion.—Obataceras gen. nov. is very close to 
Gabbioceras in having an aperture whose ventral por-
tion is convex, but it can be easily distinguished by its 
more advanced suture, which is characterized by three 

A
present, two species, i.e., Obataceras manjiense Shigeta, 
Futakami and Hoffmann gen. et sp. nov. and Jauberti-
ceras beraketense Collignon, 1964 can be assigned to the 
present genus.

Occurrence.—Upper Albian of Hokkaido and Lower 
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Figure 1. Morphological features of the subfamily Gabbio-
ceratinae. 1, whorl cross section showing characteristic shape of 
venter; 2, shape of ventral portion of aperture. Arrow represents
the growth direction; 3, external suture line. Arrow indicates 
the position of the siphuncle. Solid line and broken line indicate 
position of umbilical seam (US) and lateral angulation (LA). E, 
external lobe; L, lateral lobe; U1 2, second 
umbilical lobe; U3, third umbilical lobe.
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Cenomanian of Madagascar (Collignon, 1964).

Obataceras manjiense sp. nov.

Figures 2.1–2.14, 3

Parajaubertella aff. kawakitana Matsumoto. Obata and Futakami, 

Type specimens.—Holotype, NMNS PM7442, from Loc. 
SK1F11; paratypes, one specimen, NMNS PM23444, 
from Loc. SK1F11, two specimens, NMNS PM23445, 
23446, from Loc. SK1F31, along the upper reaches of 
the Shikoro-zawa River in the Manji area (see Obata and 

Diagnosis.—Obataceras with broadly arched venter 
and a fairly narrow, deep umbilicus with a subangular 
umbilical shoulder.

Etymology.—Named after the Manji area, central 
Hokkaido.

Description.—Very involute, very depressed shell 
with reniform whorl section with gently convex umbili-
cal wall, subangular umbilical shoulder, and broadly 
arched venter. Maximum whorl width occurs on umbili-

seam to venter. Umbilicus fairly narrow, deep and fun-
nel-shaped. Ornamentation consists of constrictions as 
well as prorsiradiate growth lines, which project forward 
on venter. Suture early gaudryceratid-type characters 

lobes.
Measurements.—Taken at D = 19.0 mm of NMNS 

PM7442, U = 5.0 mm, H = 8.1 mm, W = 17.3 mm, U/D = 
0.26, W/H = 2.1.

Occurrence.—The described specimens were extracted 

reaches of the Shikoro-zawa River in the Manji area, 
together with specimens referable to Mortoniceras (Dei-
radoceras), a typical Late Albian ammonoid (Obata and 
Futakami, 1975; Ogiwara, 2004). 

Comparison.—This new species is very close to 
Obataceras beraketense, but its umbilicus is much nar-
rower. 

Genus Tanabeceras gen. nov.

Type species.—Gabbioceras yezoense Shigeta, 1996.
Diagnosis.—Very involute Gabbioceratinae having 

a depressed, reniform whorl section characterized by a 
rounded venter and a fairly narrow, deep, funnel-shaped
umbilicus with an angular or subangular shoulder. Shell 

-
-

very shallow sinus as they cross the venter. Suture line 
formula ELU2U1IS, reveals early gaudryceratid-type

umbilical lobes. Lateral angulation located in middle of 
U2.

Etymology.—Named after Kazushige Tanabe (Emeri-
tus Professor, University of Tokyo). 

Discussion.—Tanabeceras gen. nov. is easily distin-
guished from other genera of the Gabbioceratinae by the 
slightly concave ventral portion of its aperture. At pres-

Tanabeceras pombetsense Shigeta, 
Futakami and Hoffmann gen. et sp. nov., Gabbioceras
mikasaense Shigeta, 1996, G. yezoense Shigeta, 1996, G.
drushtchici Wiedmann, 1962 and Ammonites michelia-
num d’Orbigny, 1850 may be assigned to the present 
genus. The apertural shape of Jauberticeras muntaneri
Wiedmann, 1962 has never been described, but its fairly 

umbilical lobes enable us to assign it with near certainty 
to this new genus. 

The specimen described as Gabbioceras aff. michelia-
num from the Lower Albian of California by Murphy 

lectotype of Ammonites michelianum, and is similar to 
the umbilicus in the young stages of G. angulatum and 
G. lamberti. Its apertural shape and external suture sug-
gest that this specimen belongs to Tanabeceras. The 
specimens described as Jaubertella micheliana from the 
Lower Albian of Georgia by Sharikadze et al. (1974, p. 

A -

with near certainty to Tanabeceras due to their morpho-
logical similarity.

Occurrence.—Albian of the Caucasus, Georgia, south-
ern France, Majorca, northern California, Cenomanian 
of Hokkaido and Sakhalin (Wiedmann, 1962; Murphy, 
1967a, 1967b; Sharikadze et al., 1974; Shigeta, 1996; 
Hayakawa and Nishino, 1999; Yazykova et al., 2004).

Tanabeceras pombetsense sp. nov.

Figures 2.15–2.19, 4

Parajaubertella aff. kawakitana Matsumoto. Futakami, 1996, pl. 23, 

Holotype.—MCM.M0184, consists of a phragmocone 
and part of the body chamber, from Loc. Pn1032F along 
the middle reaches of the Pombetsu River in the Mikasa 

last septum is about 20 mm, and if the entire body cham-
ber had been preserved, its diameter would be less than 
45 mm.

Diagnosis.—Tanabeceras with body chamber orna-
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foldlike, broad major ribs. 
Etymology.—Named after the Pombetsu River in the 

Mikasa area.
Description.—Very involute, very depressed shell 

with a depressed reniform whorl section characterized by 

a slightly concave umbilical wall, subangular umbilical 
shoulder, and broadly arched venter. Maximum whorl 
width occurs on umbilical shoulders at one fourth of 
whorl height from umbilical seam to venter. Umbilicus 
fairly narrow, deep and funnel-shaped. Phragmocone 
shell surface smooth. Body chamber ornamented with 

Figure 2. Two new ammonoid genera of the subfamily Gabbioceratinae from the Upper Albian of Hokkaido. 1–14, Obataceras man-
jiense Shigeta, Futakami and Hoffmann gen. et sp. nov. from the Manji area. 1–5, NMNS PM7442 (holotype); 6–9, NMNS PM23446 (para-
type); 10–12, NMNS PM23445 (paratype); 13–14, NMNS PM23444 (paratype); 15–19, Tanabeceras pombetsense Shigeta, Futakami and 
Hoffmann gen. et sp. nov., MCM.M0184 (holotype), from the Mikasa area. Arrow indicates position of the last septum. Whorl cross sections 
are drawn at the position indicated by white arrow.
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major ribs with narrowly grooved interspaces, which 
arise at umbilical seam, curve backwards on umbilical 
shoulder, become slightly rursiradiate, and cross venter 
in a broad, slightly concave arch. Suture characterized 

saddle.
Measurements.—Taken at the last septum of MCM.

M0184, D = 20.0 mm, U = 5.3 mm, H = 8.4 mm, W = 
16.8 mm, U/D = 0.26, W/H = 2.0.

Occurrence.—The holotype, MCM.M0184, was col-
-

dle reaches of the Pombetsu River in the Mikasa area. 
Although the exact horizon from which the concretion 
came is uncertain, judging from the locality, it probably 
came from the mudstone of the lower to middle parts of 
the Hikagenosawa Formation (Takashima et al., 2004). 
In the Mikasa area this formation contains Oxytropido-
ceras (Adkinsites) sp. in the lowest part and Cantabrigites
imaii (Yabe and Shimizu, 1931) in the main part (Matsu-
moto, 1965; Futakami et al., 2008). The former occurs in 
the Middle to Upper Albian (Wright et al., 1996), and the 
latter is restricted to the Upper Albian (Toshimitsu and 
Hirano, 2000). Therefore, the holotype’s source is likely 
the Upper Albian.

Comparison.—This new species is easily distin-
guished from other species and a possible candidate 
species of Tanabeceras by the broad major ribs on its 
body chamber. The phragmocone is very close to the 
other Albian species of Tanabeceras, such as T. michelia-
num and T. drushtchici, and the candidate species 
“Jauberticeras”muntaneri, but its umbilicus is much 

narrower. This new species differs from the Cenomanian 
T. yezoense and T. mikasaense by its slightly concave 
umbilical wall.

Discussion

The oldest member of the subfamily Gabbioceratinae is 
Gabbioceras lamberti from the lower Upper Aptian, and 
according to Coquand (1880) and Wiedmann (1962) it is 
considered to be an offshoot of Eogaudryceras numidum
(Coquand, 1880). During Late Aptian time, G. lamberti

G. angula-
tum became widely distributed in California (Wiedmann, 
1962; Murphy, 1967a; Figure 5).

Gabbioceras lamberti probably gave rise to Jauber-
ticeras via J. jaubertianum during Late Aptian time 
(Kennedy and Klinger, 1977). Jauberticeras
in the Mediterranean area during Late Aptian to Middle 
Albian time (Drushchits, 1960; Murphy, 1967a; Szives 
et al., 2007) and in South Africa and Madagascar during 
Middle to Late Albian time (Kennedy and Klinger, 1977; 
Figure 5). 

Obataceras has a more advanced suture than other 
genera of Gabbioceratinae, and it probably is an offshoot 
of Gabbioceras, because the ventral portion of each tax-
on’s aperture is projected forward. Obataceras is known 
from the Upper Albian of Hokkaido and the Lower 
Cenomanian of Madagascar (Collignon, 1964; Figure 
6). Although specimens referable to either genus have 
never been reported from the Middle Albian, Obataceras
was probably derived from Gabbioceras during Early to 
Middle Albian time, because the youngest known Gab-
bioceras is from the Lower Albian.

Tanabeceras probably evolved from Gabbioceras
during Early Albian time, and then became widely dis-
tributed in California and the Mediterranean area during 

1 mm

1

2

E

E

L
U2

U3

LU2U3

LA

LA

Figure 3. Suture line of Obataceras manjiense Shigeta, 
Futakami and Hoffmann gen. et sp. nov. with three umbilical 
lobes, from the Manji area, Hokkaido. 1, NMNS PM23445 (para-
type) at whorl height = 5.2 mm; 2, NMNS PM23446 (paratype) at 
whorl height = 2.9 mm. 

2 mm

E

L
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Figure 4. Suture line of Tanabeceras pombetsense Shigeta, 
Futakami and Hoffmann gen. et sp. nov. with two umbilical lobes, 
MCM.M0184 (holotype), from the Mikasa area, Hokkaido, at 
whorl height = 6.8 mm. 
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Early to Middle Albian time (Murphy, 1967a; Figure 6). 
However, it then disappeared from both areas and the 
Late Albian to Cenomanian members are known only 
from Hokkaido and Sakhalin (Shigeta, 1996; Hayakawa 
and Nishino, 1999; Yazykova et al., 2004).

The oldest occurrence of the Gabbioceratinae in 
Hokkaido has not yet been accurately determined, 
because megafossils are rather rare in Upper Aptian to 

Middle Albian sediments (Futakami, 1996; Iba, 2009). In 
contrast, the Miyako Group in Northeast Japan contains 
abundant Late Aptian to Early Albian ammonoid faunas. 
In spite of extensive search efforts, specimens assign-
able to the Gabbioceratinae have not yet been discov-
ered (Obata, 1967a, 1967b, 1969, 1973, 1975; Obata and 
Matsukawa, 1980; Obata and Futakami, 1992), which 
suggests that the Gabbioceratinae did not exist in the 

Tanabeceras
Jauberticeras
Gabbioceras

Early Albian - Middle Albian

Late Aptian

1
2 3 4 5

6

7

8

1

9 10 11
12

13
14

15

17
18

16

Figure 5. Paleogeographical distribution of the Gabbioceratinae during Late Aptian to Middle Albian time. Paleomaps from Smith 
et al. (1994). 1, Gabbioceras angulatum (Anderson, 1902); 2, G. lamberti (Breistroffer, 1937); 3, Jauberticeras jaubertianum (d’Orbigny, 
1850); 4, G. lamberti, Szives et al. (2007); 5, J. jaubertianum, Szives et al. (2007); 6, G. lamberti, Drushchits (1960); 7, J. jaubertianum,
Egoian (1969); 8, Tanabeceras aff. michelianum, Murphy (1967b); 9, Tanabeceras muntaneri (Wiedmann, 1962); 10, G. lanternoi (Wiedmann, 
1962); 11, J. villoutreysi Murphy, 1967a; 12, T. michelianum (d’Orbigny, 1850); 13, T. drushtchici (Wiedmann, 1962); 14, J. jaubertianum,
Sharikadze et al. (1974); 15, T. drushtchici, Sharikadze et al. (1974); 16, T. michelianum, Egoian (1969); 17, Gabbioceras jacobi Murphy, 
1967a; 18, J. collignoni, Kennedy and Klinger (1977).
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N A A
time. They most likely extended their geographical 
distribution from the Mediterranean area into this region 
during Middle to Late Albian time. 

During Early Cenomanian time, the distribution of 
Obataceras was probably restricted to Madagascar (Col-
lignon, 1964); in contrast, Tanabeceras

N
(Shigeta, 1996; Hayakawa and Nishino, 1999). It is well 
known that the Early Cenomanian ammonoid fauna 

of Hokkaido contains many endemic genera and spe-
cies restricted to Hokkaido and Sakhalin (Matsumoto, 
1943, 1955, 1984, 1991, 1995; Matsumoto et al., 1972a, 
1972b, 2004; Shigeta et al., 2010), which suggests that 
N -

arated from other regions during Early Cenomanian time. 
Although the cause of the extinction of Tanabeceras in 
other regions is unknown, its survival and evolution in 
N

biogeographical separation that occurred during Early 

Early Cenomanian

Late Albian

Obataceras
Tanabeceras
Jauberticeras

19
20

2122

23
24

25

Figure 6. Paleogeographical distribution of the Gabbioceratinae during Late Albian to Early Cenomanian time. Paleomaps from Smith 
et al. (1994). 19, Tanabeceras pombetsense sp. nov.; 20, Obataceras manjiense sp. nov.; 21, Jauberticeras collignoni Murphy, 1967a; 22, J.
collignoni, Kennedy and Klinger (1977); 23, T. yezoense (Shigeta, 1996); 24, T. mikasaense (Shigeta, 1996); 25, O. beraketense (Collignon, 
1964).
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Cenomanian time. 
Iba and Sano (2007, 2008) have documented the step 

by step demise of the Tethyan biota during latest Aptian 
A N

have also discussed the existence of a “vicariance event”, 
N

Tethyan biotic realm. Although it is unclear whether the 
“endemism” episode that occurred during Early Ceno-
manian time was one of the chain episodes of the “Albian 
vicariance event”, these events may have resulted in the 

N
the Late Cretaceous (Jeletzky, 1971).

In addition, our detailed observation provisionally 
reveals that the some characters, such as sutures, pat-
tern of apertural margins, and whorl-section shapes, are 
keys for the taxonomy of the Gabbioceratinae. By a close 
analysis of various species belonging to this subfamily 
using these characters, their generic assignments could 
be revised and reconstructed in the near future.

Acknowledgments

Ikuwo Obata (Emeritus Director, National Museum of 
Nature and Science, Tokyo) kindly supported us during 
the course of this study. We are very grateful to Yasuhiro 
Iba (Hokkaido University of Education, Kushiro) for 
fruitful discussions, Jaap Klein (Vinkeveen) for provid-
ing useful references, and Akihiro Misaki (Kitakyushu 
Museum of Natural History and Human History, Kitaky-
ushu), Haruyoshi Maeda (Kyushu University, Fukuoka) 
and an anonymous reviewer for their valuable com-

(Nagoya), who gave us the opportunity to examine 
Gabbioceratinae specimens from the Upper Aptian of 
France. Thanks are extended to Jim Jenks (West Jordan, 
Utah) for his helpful suggestions and improvement of the 
English text.

References

A Pro-
ceedings of the California Academy of Sciences, Series 3, Geology,
vol. 2, p. 1–154. 

Ando, H., 1990: Stratigraphy and shallow marine sedimentary facies 
of the Mikasa Formation, Middle Yezo Group (Upper Cretaceous). 
Journal of the Geological Society of Japan, vol. 96, p. 279–295. 
(in Japanese with English abstract)

Breistroffer, M., 1937: Sur la stratigraphie du Crétacé moyen en Char-
treuse. Comptes Rendus de l’Academie des Sciences, Paris, vol. 
202, p. 1691–1693.

Breistroffer, M., 1953: Commentaires taxonomiques. Travaux du Labo-
ratoire de Géologie de la Faculté des Sciences de l’Université de 
Grenoble, vol. 30, p. 71–74.

Collignon, M., 1964: Atlas des Fossiles Caractéristiques de Mada-
gascar (Ammonites). Fascicule XI (Cenomanien), 152 p. Service 

Géologique. Tananarive. 
Coquand, H., 1880: Études supplémentaires sur la paléontologie algéri-

enne. Bulletin de l’Académie d’Hippone, no. 15, p. 1–449.
d’Orbigny, A., 1850: Prodrome de Paléontologie Stratigraphique 

Universelle des Animaux Mollusques et Rayonnés, Faisant 
Suite au Cours Élémentaire de Paléontologie et de Géologie 
Stratigraphiques. Tome 2, 427 p. Masson, Paris.

Drushchits, V. V., 1960: Ammonites. In, Drushchits, V. V. and Kudriavt-
sev, M. P. eds., Atlas of the Lower Cretaceous Faunas of the North-
ern Caucasus and the Crimea, p. 249–355. Vsesoyuznyi Nauchno-
Issledovatel’skii Institut Prirodnykh Gazov, Moskva. (in Russian;
original title translated)

Egoian, V., 1969: Ammonites from the Clansayesian beds of the West-
ern Caucasus. Trudy Krasnodarskogo Filiala Vsesoyuznogo Neft-
egazovogo Nauchno-Issledovatel’skogo Instituta, vol. 19, p. 126–
188, 264-317. (in Russian; original title translated)

Futakami, M., 1982: Cretaceous stratigraphy and ammonite assem-
blages of the Hatonosu area, central Hokkaido. Journal of the 
Geological Society of Japan, vol. 88, p. 101–120. (in Japanese 
with English abstract)

Futakami, M., 1996: A report on the Albian ammonite fauna from 
the Lower Cretaceous Yezo Group along the Pombetsu River in 
Mikasa, Hokkaido, 51 p. Mikasa City Museum, Mikasa. (in Japa-
nese with English abstract)

Futakami, M., Taketani, Y., Kano, M., Nagata, H., Hasegawa, T., Kuri-
hara, K., Saiki, K., Ito, M., Matsukawa M. and Ohira H., 2008: 
Stratigraphy of the Cretaceous Yezo Group around the Kat-
surazawa Lake in Mikasa City, Hokkaido. Bulletin of the Mikasa 
City Museum, vol. 12, p. 1–21. (in Japanese with English abstract)

Gabb, W. M., 1869: Paleontology of California: Cretaceous and Ter-
tiary Fossils. Geological Survey of California, Paleontology, vol. 
2, p. 1–299.

Haggart, J. W., 1989: New and revised ammonites from the Upper 
Cretaceous Nanaimo Group of British Columbia and Washington 
State. Geological Survey of Canada Bulletin, vol. 396, p. 181–221.

Hayakawa, K. and Nishino, T., 1999: Cenomanian ammonite fauna 
from Nakagawa, Hokkaido, Japan. Bulletin of Nakagawa Museum 
of Natural History, vol. 2, p. 1–40. (in Japanese with English 
abstract)

Hoffmann, R., 2010: New insights on the phylogeny of the Lytoceratoi-
dea (Ammonitina) from the septal lobe and its functional interpre-
tation. Revue de Paléobiologie, vol. 29, p. 1–156.

Hyatt, A., 1900: Cephalopoda. In, Zittel K. A. ed., Textbook of Palae-
ontology, English ed., translated by C. R. Eastman, p. 502–592. 
Macmillan London and New York.

Iba, Y., 2009: An Early Albian Arctic-type ammonite Arcthoplites from 
Hokkaido, northern Japan, and its paleobiogeographic and paleo-
climatological implications. Journal of Asian Earth Sciences, vol. 
34, p. 46–50.

Iba, Y. and Sano, S., 2007: Mid-Cretaceous step-wise demise of the 
N -

N Palaeogeography
Palaeoclimatology Palaoecology, vol. 245, p. 462–482.

Iba, Y. and Sano, S., 2008: First record of Late Albian canaliculated 
rudist from northern California and re-assessment of Durania?
californica Anderson, 1958. Cretaceous Research, vol. 30, p. 
540–546.

Jacob, C., 1907: Études paléontologiques et stratigraphiques sur la par-
tie moyenne des terrains crétacés dans les Alpes françaises et les 
regions voisines. Annales de l’Université de Grenoble, no.19, p. 
221–534.

Jeletzky, J. A., 1971: Marine Cretaceous biotic province and paleoge-
ography of western and arctic Canada: illustrated by a detailed 



Albian Gabbioceratinae from Hokkaido 217

study of ammonites. Paper of the Geological Survey of Canada,
no. 70–20, p. 1–92.

Jones D. L., 1967: Cretaceous ammonites from the lower part of the 
Matanuska Formation, Southern Alaska. U. S. Geological Survey 
Professional Paper, no. 547, p. 1–49.

Kawabe, F., 2000: Cretaceous stratigraphy in the Oyubari area, central 
Hokkaido, Japan. Bulletin of the National Science Museum, Series 
C, vol. 26, p. 9–56.

Kennedy, W. J. and Klinger, H. C., 1977: Cretaceous fauna from Zulu-
land and Natal, South Africa. A Jauberticeras from the Mzinene 
Formation (Albian). Annals of the South Africa Museum, vol. 74, 
p. 1–12.

Fossilium Catalogus I: Animalia Pars 146, Lower Cretaceous 
Ammonites IV, Boreophylloceratoidea, Phylloceratoidea, Lytoc-
eratoidea, Tetragonitoidea, Haploceratoidea including the Upper 
Cretaceous Representatives, 416 p. Buckhuys Publishers, Leiden.

-
logeny of Ammonoidea. University of Kansas Paleontological 
Contributions, Paper, no. 47, p. 1–32.

Marshall, P., 1926: The Upper Cretaceous ammonites of New Zealand. 
Transactions of the New Zealand Institute, vol. 56, p. 129–210.

Matsumoto [= Matumoto], T., 1938: Zelandites, a genus of Cretaceous 
ammonites. Japanese Journal of Geology and Geography, vol. 15, 
p. 137–148.

Matsumoto [= Matumoto], T., 1943: A note on the Japanese ammonites 
belonging to the Gaudryceratidae. Proceedings of the Imperial 
Academy of Japan, vol. 18, no. 10, p. 666–670.

Matsumoto, T., 1954: The Cretaceous System in the Japanese Islands,
324 p. Japan Society for the Promotion of Science, Tokyo.

Matsumoto, T., 1955: Family Kossmaticeratidae from Hokkaido and 
Saghalien. Japanese Journal of Geology and Geography, vol. 26, 
p. 115–164.

Matsumoto, T., 1965: A monograph of the Collignoniceratidae from 
Hokkaido. Part 1. Memoirs of the Faculty of Science, Kyushu Uni-
versity, Series D, Geology, vol. 16, p. 1–80.

Matsumoto, T., 1984: A new tetragonitid ammonite from Hokkaido. 
Proceedings of the Japan Academy, Series B, vol. 60, p. 33–35.

Matsumoto, T., 1991: The mid-Cretaceous ammonites of the family 
Kossmaticeratidae from Japan. Palaeontological Society of Japan, 
Special Papers, no. 33, p. 1–143.

Matsumoto, T., 1995: Notes on gaudryceratid ammonites from Hok-
kaido and Sakhalin. Palaeontological Society of Japan, Special 
Papers, no. 35, p. 1–152.

Matsumoto, T., Muramoto, T. and Inoma A., 1972a: Two small desmo-
ceratid ammonites from Hokkaido. Transactions and Proceedings 
of the Palaeontological Society of Japan, New Series, no. 87, p. 
377–394.

Matsumoto, T., Muramoto, T. and Takahashi, T., 1972b: A new Gaud-
ryceratinae ammonite from Hokkaido. Memoirs of Faculty of Sci-
ence, Kyushu University, Series D, vol. 21, p. 207–215.

Matsumoto, T., Nishida, T. and Toshimitsu, S., 2004: The early Ceno-
manian (Cretaceous) ammonite fauna from the Soeushinai area 
of Hokkaido, North Japan. Bulletin of the Geological Survey of 
Japan, vol. 55, p. 67–92.

Moore, R. C., 1957: Treatise on Invertebrate Paleontology, Part L, Mol-
lusca 4, Cephalopoda, Ammonoidea, 490 p. Geological Society of 
America, New York and University of Kansas Press, Lawrence.

Murphy, M. A., 1967a: The ammonoid subfamily Gabbioceratinae Bre-
istroffer. Journal of Paleontology, vol. 43, p. 595–607.

Murphy, M. A., 1967b: Aptian and Albian Tetragonitidae (Ammonoi-
dea) from Northern California. University of California Publica-
tions in Geological Sciences, vol. 70, p. 1–43.

Nishida, T., Matsumoto, T., Kawashita, Y., Egashira, N., Aizawa, J. and 
Ikuji, Y., 1997: Biostratigraphy of the middle part of the Creta-
ceous Yezo Group in the Soeushinai area of Hokkaido, with special 
reference to the transitional part from Lower to Upper Cretaceous: 
supplement. Journal of the Faculty of Culture and Education, Saga 
University, vol. 1, p. 237–279. (in Japanese with English abstract)

Obata, I., 1967a: Lower Cretaceous ammonites from the Miyako 
Group. Part 1. Valdedorsella from the Miyako Group. Transaction 
and Proceedings of the Palaeontological Society of Japan, New 
Series, no. 66, p. 63–72.

Obata, I., 1967b: Lower Cretaceous ammonites from the Miyako 
Group. Part 2. Some silesitids from the Miyako Group. Transac-
tion and Proceedings of the Palaeontological Society of Japan, 
New Series, no. 67, p. 129–138.

Obata, I., 1969: Lower Cretaceous ammonites from the Miyako Group. 
Part 3. Some douvillieiceratids from the Miyako Group. Transac-
tion and Proceedings of the Palaeontological Society of Japan, 
new ser., no. 76, p. 165–176.

Obata, I., 1973: Lower Cretaceous ammonites from the Miyako Group. 
Part 4. Pseudoleymeriella from the Miyako Group. Science Reports 
of the Tohoku University, Second Series (Geology), Special volume 
(Hatai Memorial Volume), no. 6, p. 309–314.

Obata, I., 1975: Lower Cretaceous ammonites from the Miyako Group. 
Part 5. Diadochoceras from the Miyako Group. Bulletin of the 
National Science Museum, Series C, vol. 1, p. 1–10.

Obata, I. and Futakami, M., 1975: Cretaceous stratigraphy of the Manji 
area, Hokkaido. Bulletin of the National Science Museum, Series 
C, vol. 1, p. 93–110. (in Japanese with English summary)

Obata, I. and Futakami, M., 1977: Ammonoids from Japan. Lower Cre-
taceous ammonites 4. In, Editorial committee, Atlas of Japanese 
Fossils, no. 49–292. Tsukiji Shokan, Tokyo. (in Japanese)

Obata, I. and Futakami, M., 1992: Some selected ammonites from the 
Aptian and Albian Miyako Group, Japan. Bulletin of the National 
Science Museum, Series C, vol. 18, p. 79–99.

Obata, I., Futakami, M., Tanabe, K., Kawashita, Y., Saito, N. and 
Tanaka, M., 1981: Cretaceous strata exposed along the Shizunai-
gawa River, Hokkaido. Bulletin of the National Science Museum, 
Series C, vol. 7, p. 16–26. (in Japanese with English summary)

Obata, I. and Matsukawa, M., 1980: Ontogeny and variation in Hypac-
anthoplites subcornuerianus, a Lower Cretaceous hoplitid ammo-
nite (Lower Cretaceous ammonites from the Miyako Group 6). 
In, Igo, H. and Noda, H. eds., Professor Saburo Kanno Memorial 
Volume, p. 185–211. Memorial Association of Professor Saburo 
Kanno’s Retirement, Tsukuba University.

Ogiwara, S., 2004: Biomarker compositions for anaerobic methane 
oxidation in cold-seep carbonates. Chikyukagaku (Geochemistry),
vol. 38, p. 45–55. (in Japanese with English abstract)

Okada, H., 1979: The geology of Hokkaido and its plate trctonics. 
Earth Monthly, vol. 1, p. 869–877. (in Japanese)

Okada, H., 1983: Collision orogenesis and sedimentation in Hokkaido, 
Japan. In, Hashimoto, M. and Ueda, S. eds., Accretion Tectonics in 

Company, Tokyo.
Sharikadze, M. Z., Kvantaliani, I. V. and Kvernadze, A. V., 1974: On 

unknown species of Jaubertella genus from Lower Albian deposits 
of Georgia. Trudy Gruzinskogo Politekhnicheskogo Instituta, vol.
4, p. 29–32. (in Russian; original title translated)

Shigeta, Y., 1996: The genus Gabbioceras (Ammonoidea, Gaudrycera-
tidae) from the Upper Cretaceous of Hokkaido, Japan. Bulletin of 
the National Science Museum, Series C, vol. 22, p. 1–9.

Shigeta, Y., Hoffmann, R. and Izukura, M., 2010: Systematic position 
and origin of the Cretaceous ammonoid genus Takahashia. Pale-
ontological Research, vol. 14, no. 3, p. 196–201.



Yasunari Shigeta et al.218

Shigeta, Y. and Maeda, H., 2005: Yezo Group research in Sakhalin—a 
historical review. National Science Museum Monographs, vol. 31, 
p. 1–24.

Shimizu, S., 1934: Ammonites. In, Shimizu S. and Obata T. eds., Ceph-
alopoda, p. 1–137. Iwanami’s Lecture Series of Geology and Pal-
aeontology, Tokyo.

Smith, A. G., Smith D. G. and Funnell, B. M., 1994: Atlas of Meso-
zoic and Cenozoic Coastlines, 99 p. Cambridge University Press, 
Cambridge.

Spath, L. F., 1927: Revision of the Jurassic cephalopod fauna of Kachh 
(Cutch), part 1. Memoirs of the Geological Survey of India, Palae-
ontologia Indica (new series), vol. 9, p. 1–71.

Szives, O., Csontos, L., Bujtor, L. and Fozy, I., 2007: Aptian-Campan-
ian ammonites of Hungary. Geologica Hungarica, Series Palaeon-
tologica, vol. 57, p. 1–187.

Takashima, R., Kawabe, F., Nishi, H., Moriya, K., Wani, R. and Ando, 
H., 2004: Geology and stratigraphy of forearc basin sediments in 
Hokkaido, Japan: Cretaceous environmental events on the north-

Cretaceous Research, vol. 25, p. 365–390.
Toshimitsu, S. and Hirano, H., 2000: Database of the Cretaceous 

ammonoids in Japan – stratigraphic distribution and bibliography. 
Bulletin of the Geological Survey of Japan, vol. 51, p. 559–613.

Trask, J., 1855: A new ammonite from Arbuckle’s Diggings, Shasta 
County. Proceedings of the California Academy of Sciences, vol.
1, p. 1–40.

Wedekind, R., 1916: Über Lobus, Suturallobus und Inzision. Cen-
tralblatt für Mineralogie Geologie und Paläontologie, vol. 8, p. 
185–195.

Wiedmann, J., 1962: Die Gabbioceratinae Breistroffer (Notizen zur 
Systematik der Kreideammoniten II.). Neues Jahrbuch für Geolo-
gie und Paläontologie, Abhandlungen, Bd. 115, p. 1–43.

Wright, C. W., Callomon, J. H. and Howarth, M. K., 1996: Treatise 
on Invertebrate Paleontology, Part L, Mollusca 4, Revised, Vol. 4, 
Cretaceous Ammonoidea, 362 p. Geological Society of America, 
Boulder, and University of Kansas Press, Lawrence.

Yabe, H. and Shimizu, S., 1931:  Yabe and Shimizu 
nov. sp. In, Shimizu, S., The marine Lower Cretaceous deposits 
of Japan, with special reference to the ammonite-bearing zones. 
Science Report of the Tohoku Imperial University, Second Series, 
Geology, vol. 15, p. 1–40.

Yazykova, E. A., Peryt, D., Zonova, T. D. and Kasinzova, L. I., 2004: 
The Cenomanian/Turonian boundary in Sakhalin, Far East Rus-
sia: ammonites, inoceramids, foraminifera, and radiolarians. New
Zealand Journal of Geology and Geophysics, vol. 47, p. 291–320.


