
New Zealand Journal of Geology and Geophysics, 1997, Vol. 40: 487^98
0028-8306/97/4004-0487 $7.00/0 © The Royal Society of New Zealand 1997

487

The bivalve genus Grammatodon from the Middle Jurassic of the
Catlins district, South Otago, New Zealand

RONALD N. GARDNER
21A Ferner Street
Dallington
Christchurch, New Zealand

HAMISH J. CAMPBELL
Institute of Geological & Nuclear Sciences
P.O. Box 30 368
Lower Hutt, New Zealand

Abstract The bivalve genus Grammatodon is described
from the Temaikan Stage (Middle Jurassic; Aalenian to
Callovian) of South Otago, New Zealand. It is represented
by three new species of the subgenus Indogrammatodon,
and one described species of the subgenus Cosmetodon. An
overview of the stratigraphy and associated paleontology is
provided for the five principal locations where species of
Grammatodon have been collected. Paleobiogeography is
discussed in general terms. Interpretations based on
taxonomic features are given for the mode of life of the
Indogrammatodon species.
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INTRODUCTION

The bivalve genus Grammatodon is represented in the
Jurassic sequence of the Murihiku Supergroup of New
Zealand by several species. Marwick (1953) described three
Late Jurassic species of the subgenus Indogrammatodon
Cox, 1937, from the Kawhia Harbour and Waikato districts
in the North Island. Three new species of Indogrammatodon
and one described species of the subgenus Cosmetodon
Branson, 1942 are recognised from the Middle Jurassic of
the Catlins district in the South Island (Fig. 1).

A stratigraphic succession consisting of the Early Jurassic
and most of the Middle Jurassic is present in the Catlins
district, South Otago. The upper part of the Jurassic sequence
was removed by post-Jurassic erosion associated with the
Rangitata Orogeny. The Early and Middle Jurassic sequence
is very well exposed along the coast between Roaring Bay
in the north and Curio Bay in the south. Inland outcrops and
exposures are limited to streams, road cuttings, and several
quarries.

The mudstone and greywacke strata of the Middle
Jurassic sequence are a source of exceptionally well
preserved fossils of the Temaikan Stage. Bivalves constitute
the major part of a rich and varied fauna. The mineral
aragonite of bivalve shells has been converted to calcite,
and the original microstructure is generally very well
preserved.

The subgenus Indogrammatodon has been recorded from
lithologies ranging from medium-grained greywacke to silty
mudstone. In contrast, the subgenus Cosmetodon is known
only from a silty mudstone, and is rarely associated with
the subgenus Indogrammatodon. This implies that the two
subgenera had different habitats and that they existed in a
middle to outer shelf environment.

Fossils examined are lodged with the Institute of
Geological & Nuclear Sciences, and the geology departments
of Otago and Auckland universities. Location and specimen
information (e.g., H46/fl67B [608107]) consists of a New
Zealand Map Series 260 reference followed by a Fossil
Record File number (Geological Society of New Zealand),
and an optional grid reference in parentheses. All Middle
Jurassic taxa cited in this paper from the Catlins district were
collected and identified by the senior author.
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Fig. 1 The Catlins district in South Otago showing the principal
Grammatodon fossil sites: BB = Boatlanding Bay H46/f233
(625115); CB = Cannibal Bay H46/H67B (608107); CQ =
Caberfeidh Quarry G47/f03 IB (403086); HQ = Hinahina Quarry
H46/H23B (536102); WQ = Warnock Road Quarry G47/f026D
(475057).
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STRATIGRAPHY

The Jurassic stratigraphy of the Catlins district in South
Otago was described in detail by Speden (1971), and a
review of the Otekura Formation was rendered by Carter
(1979). In Southland and South Otago the Jurassic sequence
is folded into a series of synclines and anticlines, associated
with the Southland Syncline. In the Catlins district, the
vertical axial plane of the syncline is located on the coast at
False Islet, just south of Cannibal Bay. The lithostratigraphy
and associated paleontology for the five localities where the
bivalve genus Grammatodon has been recorded are
summarised as follows:

/. Boatlanding Bay, H46//233
This locality is on the northern limb of the Southland
Syncline. The strata here represent stratigraphically the
oldest recorded occurrence of Grammatodon in the Catlins
district. They consist of a series of medium grey silty
mudstone and less common fine-grained greywacke beds
which belong to the Omaru and Boatlanding Bay Formations
(Speden 1971). The silty mudstone beds are well sorted with
no obvious sign of coarse grain particles. Specimens of
Grammatodon are numerous commencing 9 m below the
top of Omaru Formation to 86 m above the base of
Boatlanding Bay Formation. The generic diversity of
assemblages is low and is comprised of the following
bivalves: Pleuromya milleformis Marwick, Grammatodon
(Indogrammatodon) obscurus n. sp., Tetorimya n. sp.,
Neocrassina (s.l.) n. sp., and Retroceramus sp. The faunal
assemblage includes the only definite recording of the
belemnite Cylindroteuthis sp. in New Zealand (Stevens
1965).

2. Warnock Road Quarry, G47/JD26D

Here strata in the upper part of Purakauiti Formation are
exposed on the southern limb of the Southland Syncline.
The sequence is dominated by sandstone beds, with less
common interbedded greywacke, which in the top few
metres pass gradationally into mudstone beds of the
overlying Tucks Bay Formation. Grammatodon has been
collected in the top 5 m of Purakauiti Formation, from a
1 m thick bed of very dark greenish-grey, highly fossili-
ferous, moderately to poorly sorted greywacke, with
occasional pockets of coarse sand. The faunal assemblage
is dominated by an abundance of bivalves which include
the following: Tetorimya n. sp., Pleuromya milleformis
Marwick, Isocyprina sp., Neocrassina (s.l.) n. sp., Vaugonia
n. sp., Grammatodon (I.) implicatus n. sp., Tancredia allani
Marwick, Thracia sp., Retroceramus inconditus (Marwick),
Meleagrinella cf. echinata (Smith), Liostrea sp., Pinna sp.,
and Camptonectes sp. A notable feature of this assemblage
is the relatively large size of some bivalve genera, in
particular Isocyprina. Cephalopods are represented by the
rare presence of the ammonite Holcophylloceras sp. and a
more abundant belemnite Hibolithes catlinensis (Hector).

.?. Caberfeidh Quarry, G47/fO31B

Grammatodon has been collected from a 5 m thick, well-
sorted, very fine grained, dark slate-grey, silty mudstone bed.
This bed occurs 26.5 m above the base of Tucks Bay
Formation (Speden 1971) on the southern limb of the
Southland Syncline. With the exception of rare fossiliferous

lenses, the faunal assemblage is sparsely distribute i
throughout the sequence, and consists of the bivalve s
Grammatodon (I.) implicatus n. sp. and Neocrassina (s.l )
n. sp. The fauna in lenses is more diverse and includes tl j
bivalves Dacryomya sp., Neocrassina (s.l.) n. sp ,
Anisocardia sp., Camptonectes n. sp., Meleagrinella sp ,
Liostrea sp., and Plagiostoma sp. Gastropods are represents 1
by the epifaunal deposit feeders Bourguetia (s.l.) sp. ari 1
Bathrotomaria sp. Numerous broken arms and column?,
belonging to the crinoid genus Isocrinus, are a common
feature of the lens assemblage. A single spine of the echinoi i
Cidaris (s.l.) sp. was collected.

4. Cannibal Bay, H46//167B
At the northern end of the bay, a succession of sane/
mudstone and fine-grained greywacke beds extend from the
cliff face southward, to the outer limit of a strike ree;.
Grammatodon is present in most of these beds and is
abundant in a 47.7 cm thick, highly fossiliferous, medium
to dark grey, moderately sorted greywacke bed. This bed is
located 40 m above the base of Pounawea Formation
(Speden 1971) and c. 15.25 m from the cliff face on the
northern limb of the Southland Syncline. The fauna i
assemblage is generically diverse and fossils are abundan .
The following bivalves were collected: Pleuromy i
milleformis Marwick, Tetorimya n. sp., Eocallista sp ,
Grammatodon (I.) venustus n. sp., Neocrassina (s.s.) n. sp ,
Neocrassina (s.l.) n. sp., Vaugonia n. sp., Isocyprina sp ,
Tancredia allani Marwick, Thracia sp., Camptonectts
grandis (Hector), Liostrea sp., and Meleagrinella el.
echinata (Smith). Scaphopods are sparsely distributed ar a
represented by the genus Prodentalium. In addition, this
assemblage includes numerous specimens of the belemni:e
Hibolithes catlinensis (Hector). Ammonites are present
sparsely, being represented by Holcophylloceras sp. and a
strong ribbed species, with a distinct spiral smooth band,
best compared with the genus Rehmannia. Although ran:,
gastropods are represented by two indeterminable specks
which belong to separate genera. The serpulid Rotularia sp.
is common in this faunal assemblage.

5. Hinahina Quarry, H46/fl23B

The stratigraphic sequence at this locality, located on the
southern limb of the Southland Syncline, commences 380 ni
above the base of Pounawea Formation (Speden 1971) It
consists predominantly of well-sorted, very dark grey, silty
mudstone beds. Also present are common, highly fossili-
ferous, well-cemented, sandy lenses. The bivalve Thracia
sp. has been collected from a greenish grey silty mudston'-
bed, c. 10 m above the quarry floor, and is a rare example in
which a deep burrowing bivalve is common. A notable
characteristic of the faunal assemblage is the abundance c"
deposit-feeding bivalves, which implies that ample food
existed in the seafloor sediments (Yonge 1939). A very
diverse and distinctive generic assemblage is present in this
succession consisting of the following bivalves: Palaeo-
nucula cuneiformis (Sowerby), Dacryomya willetri
(Marwick), Mesosaccella n. sp., Camptonectes grandis
(Hector), Entolium sp., Meleagrinella cf. echinata (Smith)
Liostrea sp., Mytilus sp., Retroceramus sp., Grammatodon
(Cosmetodon) keyserlingii (d'Orbigny), Grammatodon (I)
venustus n. sp., Vaugonia spedeni Fleming, Pronoella sp..
Neocrassina (s.s.) n. sp., Neocrassina (s.l.) n. sp .


