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Colour markings in two species of tetragonitid
ammonites from the Upper Cretaceous of
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Introduction

Colour patterns are commonly observed on the outer shell surface of living
molluscs and brachiopods. They are, however, rarely preserved in Paleozoic and
Mesozoic fossil molluses including ammonoids. Although several examples of
colour markings in ammonoids have been reported from the Triassic and the
Jurassic sediments of Europe and North America (e.g. GREPPIN, 1898; SCHINDE-
WOLF, 1928, 1931; SPATH, 1935; ARKELL, 1957; REYMENT, 1957: PINNA, 1972;
TozER, 1972), few are known from the Cretaceous, other than three species of
the Texanitinae described by MATsuMoTo & HIRANO (1976) from the Santonian
of Hokkaido.

The Upper Cretaceous ammonoids in the meridional zone of Hokkaido occur
abundantly in an excellent state of preservation in calcareous marly or sandy
nodules; it has therefore been expected to find still more species with colour
markings. Recently, the senior writer recognized colour markings on two speci-
mens of two tetragonitid ammonites, Tetragonites sp. and T. glabrus (J1IMBO),
stored in the type collection of Kyushu University. In this paper the writers
describe the colour markings in the two species and compare them with those of
previously described ammonoids and living Nautilus.
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Fig. 1. Map of the Obira area, nor- Fig. 2. Enlarged drawing of inner
thwestern Hokkaido, showing the flank and umbilical area of a
locations of ammonoids with colour specimen of Tetragonites sp.
markings. R 5211c: locality of Tet- (GK. H. 5870) showing serrate
ragonites sp. R 2665a: locality of radial stripes.

Tetragonites glabrus (JIMBO).
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Geological setting of the specimens studied

Two species of Tetragonites with colour markings were collected from the
Upper Cretaceous deposits exposed along the Obirashibe River and its tributaries
in the Obira area, northwestern Hokkaido by T. MATsumoro, H. HIRANO and
K. TANABE in 1978 (Text-fig.1).

Tetragonites sp. was collected from a calcareous marly nodule embedded in
silty mudstone at Loe. R 5211c, upper stream of the Obirashibe River, about
500 m east from the junction of this river with the Kanajirizawa. It occurred
together with Inoceramus (Muytiloides) labiatus (SCHLOTHEIM), I. (s. 1) aff.
saxonicus PETRASCHECK, and Sciponoceras orientale MATSUMOTO et OBATA.

T. glabrus was collected from a calcareous marly nodule embedded in clayey
mudstone at Loc. R 2665a, the lower stream of the Jugosenzawa, a tributary of
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the Obirashibe River. Important associated are I. (Platyceramus) amakusensis
Nacao et MaTsumoro, I. (Sphenoceramus) noumanni YOKOYAMA, Damesites
damesi (JIMBO), Gaudryceras denseplicatum (JIMBO) and Neopuzosia ishikawai
(JIMBO).

According to the stratigraphic divisions proposed by TANABE et al. (1977),
Locs. R 5211c and R 2665a are included in the Zones of I. labiatus (Lower
Turonian) and I. amakusensis (Lower Santonian) respectively.

Descriptions of the colour markings

1. Tetragonites sp. (Pl. 1, Figs. 1la-b; Text-fig. 2)

Material: Kyushu University registered number (GK. H) 5870 from Loc.
R 5211c, upper course of the Obirashibe River (Lower Turonian).

Description: The outer shell of this species consists of the inner, middle
and outermost shell layers, and the colour markings are confined to the surface
of the outermost one. As the ventral part of this specimen is coated with host
rock, or the outermost shell layer in this region has been secondarily exfoliated,
the colour markings are restricted to the outermost layer near the umbilicus
and on the inner flank. The surface of the outermost shell layer is characterized
by a finger-print-like ornamentation, and the traces of colour pattern take the
form of dark brown radial stripes on a light brown ground. An enlarged draw-
ing of the colour markings is shown in Text-fig. 2. The radial stripes are com-
posed of primary and secondary ones, and each stripe is gently curved adorally,
with a regular spacing of about 15 primaries per half volution.

The primaries are narrow and weak on the umbilical wall, but tend to be
broader towards the umbilical shoulder. Most of them bi- or trifurcate on the
inner flank, and in this area one or more secondaries occasionally intercalate
between two primaries. It is worthy of notice that each radial stripe has a
serrated margin, similar to those seen in living Nautilus (Text-fig. 8).

Fig. 3. Drawing of colour patterns in living Nautilus. A: N.
macromphalus SOWERBY B: N. pompilius LINNE,
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Measurements in mm:
Diameter Whorl breadth (wb) Whorl height (wh) wb/wh Umbilicus
at 52.8 — 20.0 — 9.4
at 30.0 14.7 14.6 1.00 7.5
Remarks: The present species resembles Tetragonites subtimotheanus
WIEDMANN (1962, pp.131, 172) from the Upper Albian of British Columbia,
Alaska (Chitina Valley) and Oregon (WIEDMANN, 1973), and from the Albian
to the Lower Cenomanian of Europe (WIEDMANN, 1962), Madagascar (COLLIG-
NON, 1963), southern India (SToLICZKA, 1865) and Zululand (KENNEDY &
KILNGER, 1977) in the mode of involution and presence of strong constrictions,
but the former species has more compressed whorls. In this paper the writers
tentatively treat it under Tetragonites sp.

2. Tetragonites glabrus (JiMBo) (Pl 1, Figs. 2a-b)

Material: Kyushu University registered number (GK. H) 5871 from Loc.
R 2665a, lower course of the Jugosenzawa, a tributary of the Obirashibe River
(Lower Santonian).

Description: The colour marking in this species is confined to the outer-
most shell layer with “finger-print” surface ornamentation as in Tetragonites
sp. already described. It takes the form of a longitudinal dark brown stripe
on a light brown ground, presented on the flank from the 5th to the 6th whorls,
and is thus quite different from the radial stripes in T. sp.

The longitudinal stripe can be traced on the inner flank, and the ratio of
stripe width to whorl height is about 0.2, being constant with growth.

It is unclear whether the number of longitudinal stripes in this species are
more than two or not, because of the unfavourable preservation of outermost
shell layer on the middle flank and on the venter of the specimen.

Discussion

Most of the previously described colour markings in ammonoids are in
the form of longitudinal bands; radial stripes have been noticed only in
Pleuroceras spinatum (BRUGUIERE) from the Jurassic of Europe (SCHINDEWOLF,
1928, p. 137, fig.1) and Owenites koenen: HYATT et SMITH from the Triassic
of North America (TOZER, 1972, p. 126, fig.3). Therefore, the colour marking
in Tetragonites sp. is the third example with radial stripes.

According to previous reports, longitudinal stripes in ammonoids may be
divided into those with one or more dark stripes on a light coloured ground
(Amaltheus, Androgynoceras, Tragophylloceras, Protexanites; SPATH, 1935;
ARKELL, 1957; PINNA, 1972; MATSUMOTO & HIRANO, 1976, respectively) and
those with of one or more light coloured stripes on a dark ground (Leioceras,
Asteroceras; GREPPIN, 1898; ARKELL, 1957, respectively). It goes without saying
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that the colour markings of fossil ammonoids may not represent the original
colour patterns in life, but the colour markings in the present two tetragonitid
species belong to the former case.

It is well-known that various kinds of colour patterns on the outer shell
surface of many living molluses are of an hereditary nature. Some of them
may be functional, but in some cases they may have no functional significance
(SEILACHER, 1972). Indeed, some workers believe that the brownish to reddish
flame colour patterns on the white outer shell surface in living Nautilus may
have functioned as camouflage (COWEN et al., 1973; KENNEDY & COBBAN, 1976;
MaTsumoTo & HIRANO, 1976).

As stated previously, the present two species have the “finger-print” struc-
ture on the outermost shell layer with the trace of colour marking. A similar
structure has been recognized in some well-preserved ammonites from Europe,
and the oltermost shell layer with “finger-print” structure is termed the wrinkle-
layer (HOUSE, 1971; TozER, 1972) or Runzelschicht (WALLISER, 1970).

According to ToZER, the wrinkle-layer is restricted to the Goniatitida and
the Ceratitida, and little is known of the occurrence in the Phylloceratina,
Lytoceratina and Ammonitina. However, an outermost shell layer similar to
the wrinkle-layer of T0ZER was reported in the Jurassic Graphoceratidae by
SENIOR (1971); further microstructural examinations of outermost shell layers
in many Mesozoic and Paleozoic ammonoids are required to resolve the above-
mentioned problem.

Summary

Colour markings are preserved on the outermost shell layer of two specimens
of tetragonitid ammonites, Tetragonites sp. and Tetragonites glabrus (J1MBO)
which were collected respectively from the Lower Turonian and the Lower
Santonian of the Obira area, northwestern Hokkaido. T. sp. has brownish serrate
radial stripes on the light ground of the inner flank and the umbilical wall
which are similar to the colour patterns of living Nautilus.

T. glabrus has a dark brownish longitudinal stripe on the light brownish
inner flank.
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Explanation of plate 1

Figs. la-b. Tetragonites sp. with serrate radial colour stripes on the inner
flank and umbilical area. Kyushu University specimen (registered number,
GK. H. 5870) from locality R 5211c, the upper stream of the Obirashibe
River, Obira area, northwestern Hokkaido.
la. Right side view. X1.
1b. Right side view. X2.

Figs. 2a-b. Tetragonites glabrus (JiMBO) with a longitudinal colour stripe on
the inner flank. Kyushu University specimen (GK. H. 5871) from locality
R 2665a, the lower stream of the Jugosenzawa, a tributary of the Obirashibe
River, Obira area.
2a. Left side view. X1,
2b. Left umbilical side view. X1.5.

Photos, without whitening, by TANABE.
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