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ABSTRACT

Damborenca, S.E.. 1993. Early Jurassic South American pectinaceans and circum-Pacific palacobiogeography. Palacogeogr..

Palaeoclimatol.. Palaeoecol., 100: 109-123.

In the light of new data from South America high-latitude southern bivalve faunas are now recognized for the Early Jurassic.
It is proposed that an Austral Realm was in continuous existence throughout Jurassic times. Some bivalve genera (Palmoxy-
toma, Kolymonectes, Radulonectites, Agerchiamys n. gen.) and groups of specics of Plicaiula ( Harpax} show a bipolar distribu-
tion suggesting climatic control. In the Early Jurassic, a distinctive group of high-latitude bivalves included Monotidac,
Kalenteridae, Oxytomidae and some Pectinidae and Plicatulidae. Based on the pectinacean (s.l.) bivalves, the east-west faunal
differentiation was weaker than the latitudinal one in the Early Jurassic Pacific. The southern Andes were situated in a
transitional arca between the Tethyan and Austral rcalms, as shown by the mixed influence of the local bivalve faunas.

Introduction

“It is often commented that there was no south-
ern counterpart™ of the Boreal Realm, but certain
invertebrates do seem to be “‘restricted to that
region” (Ager, 1975, p. 17).

Mesozoic palacogeographic studies have always
been hampered by the lack of reliable data from
South America. This has not prevented the pre-
sentation of global syntheses, but careful reading
of most of them soon discloses that there have been
far fewer detailed palacontological investigations
at high latitudes in the Southern Hemisphere than
in the rest of the world. But scarcity of data has
not been the only source of bias. During the course
of the historical development of palacontology in
South America, Tethyan affinities were the only
ones recognized and stressed from the beginning.

The purpose of this paper is to evaluate new data
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of some groups of South American bivalve mol-
lusks from a palacobiogeographical point of view.
This analysis has been focused on the Early Juras-
sic and on the “pectinaceans” (used in a very wide
sense, including Pectinacea, Plicatulacea and
Monotacea). These have been chosen for several
reasons: they are benthonic animals with restricted
dispersion capabilitics, they cover a wide range of
lithofacies, they are fairly abundant cverywhere
and their distribution and affinities are relatively
well known. Pectinaceans (s.l.) have been used in
the Northern Hemisphere to recognize palacogeo-
graphic units in the Early Jurassic. A comprehen-
sive revision of South American Early Jurassic
bivalve faunas has shown that, if the relationships
of each taxon are adequately evaluated, several
pectinaceans have “Boreal™ affinities (Dambore-
nea, 1987a.b, 1989, 1991). As this revision is still in
progress, most of the information contained in this
paper is based on unpublished work and thus a
quantitative approach would be meaningless at
present. An updated biostratigraphic frame for this
study has been provided by Riccardi et al. (1990),
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Damborenea (in press a) and Damborenea et ai.
(in press).

No formal palaeobiogeographic units below the
level of Realm will be discussed in this paper,
largely for the reasons so lucidly exposed by Ager
(1971, p. 96).

In the following discussion, palaeolatitudes arc
referred to broadly as low (< 30"), middle (30-60°)
and high (> 60°) according to the palacogeographi-
cal reconstruction used in Figs. I and 2.

Discussion

Jurassic marine palaeobiogeography was mostly
based on ammonites (cf. Arkell, 1956; Cariou,
1973; Westermann and Riccardi, 1976; Enay, 1980;
Westermann, 1981; Riccardi, 1991). Bivalves have
sometimes been mentioned to support the resultant
palaeogeographic picture and some attempts have
been made to analyze them in their own right (c.g.
Hayami, 1961, 1984, 1987; Hallam, 1977: Crame,
1986. 1987. 1991).

C* Ochotochtomys K= Kofymonectes

0= Otopirio

Doyle (1987) adequately summarized prevailing
ideas about the causes of provinciality. It is gen-
erally agreed that an equable climate prevailed dur-
ing the Early Jurassic, with low provinciality as a
direct consequence. However, two realms based on
“Tethyan" and “Boreal" ammonite faunas are uni-
versally recognized (see references in Arkell, 1956;
Hallam, 1975; and Holder, 1979), with the addition
of an East Pacific Realm initially defined for the
Middle Jurassic (Westermann, 1981; Taylor et al.,
1984). Hallam (1977) characterized four provinces
for the Early Jurassic based on bivalves. Surpris-
ingly, no latitudinally distinct faunas were recog-
nized in the Southern Hemisphere (see Stevens,
1978, p. 772). Hallam (1975, p. 210) adequately
summarized the prevailing ideas on the subject: “If
one is to apply an actualistic model to the Jurassic,
then some degree of latitudinal bipolarity might
have been expected, yet no Austral faunas have
been convincingly demonstrated to match the
Boreal.” This has puzzled palaeogcographers and
is indeed strange since other evidence, such as the

P~ Patmoxytomo S = Posidonotis

Fig. I. Palacogeographical distribution of selected bivalve taxa during (A) Hettangian and (B) Sincmurian. Palacocontincntal
reconstruction from Smith and Bridcn (1977) for the Early Jurassic, hypothetic coastlines compiled from various sources. Sec

comments for each taxon in text.



Fig. 2. Palacogeographical distribution of selected bivalve taxa. (A) Plicnsbachian. (B) Toarcian. Palaeocontinental reconstruction
from Smith and Briden (1977) for the Early Jurassic, hypothetic coastlines compiled from various sources. See comments for each

taxon in text.

distribution of thick carbonate sequences and other
climatically controlled sediments do show a clear
picture of latitudinal belts in both hemispheres
(Drewry et al., 1974; Ager, 1975; Ushanov and
Yasamanov, 1984; see also Brandt, 1986). A wide
array of hypotheses was proposed to explain this
situation. | agree with Crame (1986) that lack of
data from the Southern Hemisphere has played a
major role and that the western margins of the
American continents are particularly important to
understand bipolarity (Crame, 1991). His argu-
ments, with reference to younger faunas, are rele-
vant to the Early Jurassic as well. Data from Early
Jurassic Antarctic faunas are still very fragmentary
and will add key arguments to this discussion.
From the many factors which may have latitudi-
nal control | will only analyze in detail here the
distribution of genus group taxa. | have also
detected in the southern Hemisphere latitudinal
gradients in specific diversity, in relative abundance

of species and in shell size within certain groups,
which will be discussed elsewhere.

Pectinacean distribution

According to their palacogcographic distribu-
tion and relative abundance. Early Jurassic pecti-
naceans can be grouped into the following
categories:

Cosmopolitan: This includes a large number of
genera widely distributed over the whole world,
such as "Chlamys'y Entolium, Propeamussium,
Camptonectes, Eopecten, Oxytoma (Oxytoma),
Placunopsis, Bositra, Atreta and Meleagrineila.
Several species of these genera have surprisingly
wide geographical distributions.

Tethyan: Tcthyan bivalve faunas are charac-
terized by their high diversity, but in fact very few
pectinacean genera or groups of species can be
regarded as restricted to the Tethys. Pseudopecten
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is a cosmopolitan taxon which was far more com-
mon in this region and was mentioned by Hallam
(1977) as characteristic of his European Province.
Species of this genus also attain a larger size in low
latitudes, while northern (e.g. Japanese) or south-
ern (south Andean) species are of consistently
smaller size. Rare endemic taxa of this region
include Anningella and Diotis. These and other taxa
such as Vemtalium, Varientolium and Subulatachla-
mys may be even synonyms of cosmopolitan forms.
There is virtually no equivalent during the Early
Jurassic of typical Tethyan pectinids such as the
Middle and Late Jurassic Spondylopecten and
Radulopecten.

High latitude: Several pectinacean genera show
a geographical distribution restricted to arcas that,
according to the palacogeographic reconstruction
of Smith and Briden (1977) and Scotese (1991),
occupied 2 high latitude in the Early Jurassic times
(see Figs. | and 2). Only few of them werc pointed
out in previous studies, as they were mostly
thought to be East Asian or Southwest Pacific
endemics (Hallam, 1977). The South American
records, commented upon below, substantially
alter this picture and ‘‘austral”. “boreal™ and.
especially, “bipolar™ or “antitropical™ forms can
now be recognized. As could be expected most of
these high-latitude taxa are also restricted to the
Pacific, the only occan displaying the whole latitu-
dinal range across  the palacoequator in the
Jurassic.

Boreal: The gencra Ochotochlamys and Amuro-
pecten have only been found in northeastern Russia
and nearby regions. They arc still poorly known
and their distribution could be wider.
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Austral: Only Pseudaucella still remains as a
“*Maorian™ endemic genus, restricted to New
Zcaland and New Caledonia.

Bipolar: Various pectinaccan taxa, previously
thought to be restricted and characteristic of
Boreal regions. have been found in southern South
America and their distribution appears now to bc
antitropical (Fig. 3). These include Palmoxytoma,
Kolvmonectes, Radulonectites, Agerchlamys n. gen.
(see Appendix) and Plicatula ( Harpax) gr. rapa
Bayle and Coquand. In latest Toarcian-Aalenian
times Arcrotis can be added (Damborenea, 1991).

Pacific; Apart from most of the high-latitude
taxa just mentioncd, there are several groups of
Early Jurassic pectinaceans which do not occur
outside the circum-Pacific regions or which appear
only sporadically outside this area. Otapiria and
Posidonotis belong to this catcgory (Damborenea,
1987b. 1989) and they tend to be more abundant
in high- and mid-latitude regions respectively.
Weyla is a chiefly East Pacific genus widely distrib-
uted along the Andes in low and mid-latitude
regions (Damborenea and Manceiido, 1979, 1988).
Within this wide range, some species, like Weyla
alata (v. Buch) arc more abundant at lower palaco-
latitudes (< 40°) than others, like W. bodenbenderi
{Behrendsen), which seem to be restricted to mid-
palaeolatitudes higher than 40”.

Distribution of selected taxa

The Early Jurassic distribution of some of the
geographically restricted genera has been plotied
in four maps (Figs. 1 and 2) and the following
comments can be added.

Fig. 3. Some cxamples of Early Jurassic bivalves with bipolar distributions. Boreal examples to the left. Austral examples to the
right. TM=New Zealand Geological Survey, Lower Hutt, New Zealand; MLP= Invertebrate Palacontology Division, La Plata
Natural Sciences Muscum, La Plata, Argentina; OU = Geology Department. Otago University, New Zealand. (a) Palmoxytoma
cygnipes (Y. and B.), Plicnsbachian of South Primorye, far cast of Russia, x0.5. (b} Palmoxytoma n. sp., Aratauran (Hettangian -
Sinemurian) of the Hokonui Hills. New Zealand, QU 17810, x 1. (c) Otapiria omelonica Polubotko. Sincmurian of the Korkodon
River basin, northcast Russia. x 2. (d) Otapiria marshalli Trechimann, Aratauran (Hettangian-Sincmurian) of the Hokonui Hills,
New Zealand, MLP 24888, x 1. (¢) Kolymonectes stacschei (Polubotko), late Sinemurian of the Korkodon River basin, northeast
Russia, x 1. ([) Kolymonecies coloradnensis (Weaver), Plicnsbachian of the Neuquen basin, Argentina, MLP 23686, x'1. ()
Plicatula (Harpax) sp., late Plicnsbachian of the Bureya River basin, far east of Russia, x 1.5. (h) Plicatula ( Harpax) rapa Bayle
and Coquand, late Plicnsbachian of the Neuquén Basin, Argentina, MLP 20687, x 1. (i) Radulonectites hayamii Polubotko, late
Pliensbachian of the Omolon river basin, northcast Russia, right valve, x |. (j) Radtdonectites sosneadoensis (Weaver). late
Pliensbachian of the Neuquén Basin, Argentina, MLP 6033, left valve, x 1.5. (k) Posidonotis balteata (Hyaut), reproduced from
Crickmay, 1928, plate 4. (1) Posidonotis cancellata (Leanza), early Toarcian of the Neuguén basin, Argentina, MLP 16498, x 1. (a,
¢. e, g i) reproduced (with permission) from G. Westermann (Editor), Circum-Pacific Jurassic. Atlas. Cambridge University Press.






114
Palmoxytoma Cox (1961)

When Cox named this taxon he believed it to be
restricted to the Early Jurassic of Europe. Forms
referable to this taxon had, nevertheless, also been
recognized from New Zealand (Trechmann, 1923;
sec also Arkell, 1956, p. 453). Palmoxytoma is also
known from Canada (Frebold, 1957, 1964, 1966;
Poulton, 1991) and Japan (Hayami, 1959, 1975)
and was later illustrated from northeast Siberia
(Polubotko, 1968b) and the far east of Russia (Sey.
1984). The New Zealand record seems to have been
overlooked by later authors who analyzed the
palacogeographical  distribution of Jurassic
bivalves (Hallam, 1977. 1983). This Australasian
occurrence. together with the Argentine one (sce
Damborenea in Riccardi et al., 1988, 1991; Dam-
borenea and Mancenido, 1992) shows that the
palaeogeographical distribution of this genus
included, at least during the Hettangian, the south-
ern circum-Pacific margins in addition to the well-
known Northern Hemisphere records (Figs. 1A
and 3a.b). By Sincmurian and Pliensbachian times
Palmoxyrioma seems to have been restricted 10
boreal regions (Figs. 1B and 2A), where it is locally
abundant and forms conspicuous shell beds (Freb-
old, 1957; Poulton. 1991).

Otapiria Marwick (1935)

For the synonymy and comments on systematic
affinities and palaeogeographical distribution see
Damborenea (1987b, pp. 154-156) and Ando
(1988). This genus is represented in southern South
America by two species with a different biostrati-
graphical distribution: O. pacifica Covacevich and
Escobar (1979) extends from the latest Hettangian
to the early Sincmurian and O. neuguensis Dambo-
renca (1987b) from latest Sinemurian to carly
Pliensbachian times. The former specics has very
close affinities to the boreal and older O. limaef-
ormis Zakharov, but also 10 some poorly known
early Aratauran New Zealand specimens (matcrial
seen at Auckland University). The distribution of
the genus is circum-Pacific for the Early Jurassic
(Figs. 1A,B, 2A and 3c.d) and if the doubtful
Colombian and Ecuadorian records (Geyer, 1973)
are taken into account, no latitudinal control can
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be recognized. Nevertheless, Qrapiria may still be
regarded as adapted to coolicold water environ-
ments. It is interesting to point out in this connec-
tion that Orapiria is far more common and attains
normally a much larger size in high latitudes than
in mid-latitudes, where it is also only a subordinate
clement of the faunas. This is the case of Lupherella
Imlay (1967). a closely related taxon, known from
the Pliensbachian of California and Oregon, USA.

Kolymonectes Milova and Polubotko (in Bychkov
et al., 1976)

This genus has hitherto been cited as a typical
clement of boreal faunas. restricted to the Late Tri-
assic- Middle Jurassic (mainly Sinemurian—Pliens-
bachian, see Figs. 1 and 2) of northeast and far
east Russia (Polubotko, 1968b; Milova., 1976;
Bychkov et al. 1976; Fig. 3¢) and northwest Can-
ada (Poulton, 1991). It has bcen used by some
authors to define the outline of the arctic subprov-
incc of the Borcal province. Pecien coloradoensis
Weaver (1931) from western Argentina is assigned
1o this genus and thus its geographical range is
extended to the southeastern Pacific, at least during
the Plicnsbachian (Figs. 2A and 3f). A doubtful
specimen from New Zealand could perhaps also be
added (material seen at Otago Universily, see
Damborenea and Manceiido, 1992). This is then
another pectinacean genus with a seemingly bipo-
lar distribution during at least part of Early Juras-
sic times. Kolymonectes coloradoensis only occurs
in very fine grained, mostly light-coloured sedi-
ments, forming beds with a great abundance of
specimens. They are rare, though, in black shales
and seem to have preferred open sea conditions.
Populations from different localities differ greatly
in mean shell size and 1 think this is related to
depth and/or oxygen availability rather than tem-
perature or other latitude-controlled factors.
Larger sizes are attained at greater depth and/or
less waler turbulence, the only accompanying
fauna being ammonites. Young individuals were
probably byssally attached but the byssal notch
became obsolete in adults and was then probably
not functional. Adults are supposcd to have lived
resting on the substrate and have been very good
swimmers. Ochotochlamys Milova and Polubotko
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(in Bychkov et al., 1976; Milova, 1976) is a closely
related genus characterized by unequal auricles and
the deep byssal notch retained in the adult shell.

Agerchlamys n. gen.

This group (see Appendix and Fig. 4) includes
finely ornamented species known from the circum-
Pacific Latc Triassic—Early Jurassic. The palacoge-
ographical distribution of this genus shows a dis-
tinctively bipolar pattern during the Pliensbachian
(Fig. 2A), with records from northeast Russia
(Milova, 1976), New Zealand (Marwick, 1953) and
west-central Argentina (Damborenea, 1991, in
press b). During the Late Triassic the distribution
was similar and it has been found in Boreal (Kipar-
isova ¢t al., 1966) and Austral regions (material
seen at Otago University, New Zealand). Agerchla-
mys wunschae (Marwick) is found in New Zealand
and the Andes only in very fine grained sediments,
from marls to tuffaceous siltstones, but never in
laminated dark mudstoncs. Although locally abun-
dant in certain beds, it ts otherwise not widespread
and seems Lo have been a stenotopic specics limited
to very low-energy but well-oxygenated environ-
ments. It is generally associated with a variety of
limid species and commonly occurs with sponge
spicules. It is never associated with corals or thick-
shelled epifaunal bivalves. Agerchlamys wunschae
was a byssally attached pectinid, as shown by the
deep byssal notch and strong ctenolium (Fig. 4).
Sponges could have provided a suitable substrate
for this species.

Plicatula ( Harpax) Parkinson

Both in Borcal and Austral regions a very con-
spicuous group of Plicatula ( Harpax), which can
be named the “P. (H.) rapa Bayle and Coquand
group™, has been recognized in Pliensbachian sedi-
ments (Figs. 2A and 3g.h). The distinctive charac-
ters include a peculiar hinge which has prompted
the separation of Harpax as a subgenus and also a
sct of external features such as a peculiar scaly
ornamentation. The group includes Plicatula ( Har-
pax) rapa Bayle and Coquand (1851) from the
Pliensbachian of South America (and possibly also
New Zealand, see Damborenea and Manceiiido,

1992) and P. ( H.) kolymica Polubotko (in Kipari-
sova cl al., 1966; Polubotko. 1968a: Bychkov et al..
1976). from the Late Triassic (Norian- Rhaetian)
of Siberia. The specimens from northeast Siberian
and northwest Canadian Plicnsbachian deposits.
which Polubotko (1968b), Scy (1984) and Poulton
(1991) referred to Harpax cf. spinosus (Sow.) lack
radial costae and their ornamentation is very sim-
ilar to that of P.(H.) rapa and P.(H.} kolymica
instead.

Radulonectites Hayami (1957)

Radwlonectites is a pectinid genus similar to Pleu-
ronectites and Campionectes, characterized by a
slightly inequivalve shell with a deep byssal notch
and an external surface with numerous wavy radial
grooves. Hayami originally included in his new
genus the specimens referred by Leanza (1942) to
Camptonectes lens Sow. and also Pecten ( Pleuro-
nectites) laterestriatus Philippi (1899). The same
author (Hayami, 1961, p. 320) stated that Pecten
sosneadoensis Weaver (1931) is morphologically
similar to the type species. His opinion is fully con-
firmed here. Since the original description of the
genus, Radulonectites species were described from
East Siberia and East China (Polubotko, 1968b;
Chen, 1982; Polubotko and Milova, 1986), also
from Pliensbachian sediments. Hayami (1985,
pp- 44, 48) considered that R. japonicus is probably
late Pliensbachian in age. although it is not accom-
panied by index fossils in Japan. This genus has
thus become a typical clement of Early Jurassic
circum-Pacific faunas (see Figs. 2A and 3i,j). Hay-
ami (1957) doubtfully included Chiamys kakanuia
Marwick (1956, fig. 1) in the genus, a species from
the Late Triassic of New Zealand that is only
known by a badly preserved valve which does not
allow a definite opinion about its affinities.

Posidonotis Losacco (1942)

This genus is present in several localities of the
southern Andcs and in other regions of the circum-
Pacific belt, although there are also sporadic occur-
rences in Europe. The palacobiogeographic distri-
bution of this genus and rclated forms was
discussed by Damborenea (1987b, 1989; see also



Fig. 4. (a j) Agerchtamys wtmschae (Marwick), all x 1, unless otherwise indicated. TM =New Zealand Geological Survey, Lower
Hutt, New Zealand; MLP= Invertebrate Palaeontology Division, La Plata Natural Sciences Museum, La Plata. Argentina; OU=
Geology Department, Otago University. New Zealand, (a) Holotype, TM 2406, right valve, Windham River Rapids, Hokonui
Hills, New Zealand. Ururoan; photograph taken from rubber cast MLP 24572. (b) MLP 23658, right valve latex cast, Arroyo
fiireco, Neuquen. Argentina. Pliensbachian. (c) Same specimen, natural external mould, (d) Paratype. TM 2407, left valve. Otapiri
Gorge, Hokonui Hills, New Zealand, Ururoan; photograph taken from rubber cast MLP 24573. (e) MLP 23655, interior of right
valve, latex cast, Arroyo Lonqueo, Neuquen, Argentina, Pliensbachian. (f) Same specimen, x 3. (g) MLP 23656, left valve latex
cast. South Cordillera del Viento, Neuquen, Argentina, Pliensbachian. (h) MLP 23660, left valve latex cast, Arroyo ftireco,
Neuquen, Argentina, Pliensbachian. (i) OU 14940, left valve internal mould. Hcale Ridge, Hokonui Hills. New Zealand, lower
Ururoan. (j) Same specimen, external mould.
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Figs. 1B, 2A,B and 3k.l). The oldest occurrences
seem to be those from North America, where they
have long been known in late Sinemurian sedi-
ments (Damborenea, 1989; Palfy ct al., 1990). They
belong to a group of nominal species which are
probably synonyms (as already pointed out by
Crickmay. 1933; see also Damborenea. 1987b.
1989: Palfy et al.. 1990). They are P. semiplicata
(Hyatt, 1894; Crickmay, 1933), P. symwmetrica
(Hyau. 1894; Crickmay, 1933) and P. balteata
(Crickmay. 1928). In South America Posidonotis
ranges from the latest Pliensbachian to the earliest
Toarcian. This apparently agrees with the known
occurrences in Greece and Japan (see Damborenea,
19870, 1989; Hayami, 1988). The genus Posidonotis
could also be represented in Siberia by the bivalves
which characterize the “Amonotis borealis Polu-
botko beds” mentioned by Polubotko and Repin
(1976, pp. 134, 135) from the carly Pliensbachian
of the river Viliga rcgion. A closely related boreal
genus is Amuropecten (Scy, 1984) from the Pliens-
bachian of far cast Russia.

Aretotis Bodylevsky (1960)

This genus was first thought to be typically
boreal, known from Arctic regions from latest
Early Jurassic to Late Jurassic times (Lahusen,
1886; Borissjak, 1915; Bodylevsky, 1960; Koshel-
kina, 1963; Kelly, 1984). The discovery of species
of Arctotis in Late Jurassic beds from austral
regions (Kauffman, 1976; Jeletzky, 1983 Crame,
1985) has changed this view and a bipolar distribu-
tion for this genus during that time has been pro-
posed (Kelly, 1984) and is now fully accepted with
knowledge of good material from Antarctica
(Crame, 1985, 1987). The species Arctotis ? fren-
guellii (Damborenea, 1987b), from Toarcian—Aale-
nian deposits in western Argentina, shows that the
bipolar distribution may have extended over the
whole time range of this genus (Fig. 2B).

Evidence from other bivalves

Other bivalve groups which show a bipolar
Pacific distribution during the Late Triassic—Early
Jurassic are the Kalenteriidae Kalentera and Tria-
phorus (Marwick, 1953; Damboreneca and

Manceiiido, 1992) and some Trigoniidae (see Flem-
ing, 1964, 1987). The Fimbriidae Sphaeriola
appeared almost simultaneously in Sinemurian
beds of Boreal (Siberia and Japan, Hayami, 1959,
1961) and Austral (Ncw Zcaland, Marwick, 1953)
regions. This genus spread only later into Tethyan
rcgions. Though still preliminary, there is growing
evidence that some inoceramid groups (c.g. Parai-
noceramus) may show a similar distribution
pattern.

The casc for an Early Jurassic Austral Realm

This analysis indicates that, according to evi-
dence derived from pectinaceans, east-west faunal
differéntiation was weaker than the latitudinal onc
in the Pacific during the Early Jurassic. Hallam’s
study (1977) on Jurassic bivalves emphasized cast-
west differences in the Pacific, with a distinct West
American Province as opposed 10 an East Asian
Province and a Southwest Pacific Province (sec also
Hallam, 1986). The data used by Hallam have been
considerably altered by recent research, especially
in eastern Russia, Antarctica and South America.
Within the scope of this paper, only Lupherella and
Weyla could be claimed to be East Pacific forms.
Lupherella boechiformis (Hyatt) is clearly related to
Orapiria (could be distinguished as a local subge-
nus at most; see Damborenea, 1987b). The distri-
bution of Weypla has been already revised
(Damborenea and Mancenido, 1979, 1988) and
although this is a typical East Pacific bivalve, the
record claimed from the Alazei Platcau, northeast
Siberia (Polubotko and Repin, 1984) cannot be
overlooked. The facies in which Weyla and other
littoral bivalves of the Andean faunas thrive are
missing in New Zealand. It is thercfore extremely
difficult to cvaluate the absence of such faunal ele-
ments in the Southwest Pacific (see Damborenea
and Manceinido, 1992).

Well-developed Austral faunas are recognized in
the Permian and the Triassic (cf. Fleming, 1962,
1967; Stevens, 1980, 1989) and again in the Late
Jurassic—Cretaccous (cf. Fleming, 1967; Kauffman,
1973; Stevens, 1973; Enay, 1980; Crame, 1985,
1986, 1987, 1991). For the Early Jurassic, “*Maor-
ian” faunas of New Zealand and New Caledonia
were repeatedly discussed by New Zealand authors
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as being related o cool or cold water temperature
(Fleming, 1967: Stevens, 1977, 1980. 1989. 1990).
but because of their apparent areal restriction these
were understated in global discussions. This is no
longer the casc and Psendaucella remains the only
Early Jurassic strictly Maorian endemic bivalve
genus. since others such as Kalentera are now
known to occur in South America as well (Riccardi
et al., 1991; Covacevich et al., 1991; Damborenea
and Manceiido, 1992). Fleming (1975) and Stevens
(1980) have already mentioned the occurrence of
Maorian elements in other places in southern Gon-
dwana and they pointed out that the Maorian
Province could be seen as a remnant of the Triassic
and Early Jurassic Palacoaustral Recalm. They nev-
ertheless preferred (0 retain the term Maorian
which helped to emphasize the idea of the isolation
of New Zealand at that time.

Fleming's and Stevens’ ideas, together with the
data discussed here, fit quite naturally with the con-
ccpt of a latitudinally distinct Carly Jurassic
bivalve fauna, most probably climatically con-
trolled. 1 believe there are enough arguments (0
characterize an Early Jurassic Austral Realm, with
a Maorian Province (if worth distinguishing) as a
subordinate unit. Although recognized through the
whole of the Early Jurassic, this Austral Realm is
more distinctly characterized in Pliensbachian
times than for other stages (Figs. 1 and 2). This
may just reflect the higher diversity of bivalve fau-
nas worldwide at that time¢ (and then better
known), but other climatic and palacogeographic
factors may have also contributed to this picture.
Further research is needed to assess adequately
these differences.

As Crame (1985, 1986, 1987) pointed out for the
latc Mesozoic, there are distinct groups of bivalve
taxa with clear high-latitude affiliations, which can
be also recognized in the Early Jurassic (herein)
and cven earlier. High-latitude groups within the
families Monotidae, Trigoniidae and Kalenteridae
are evident since the Late Triassic (Fleming, 1962,
1964, 1987. Kobayashi and Tamura. 1983). To
these some Pectinidae, Plicatulidac and Oxytomi-
dae are added in the Early Jurassic (this paper).
This high-latitude bipolar core is still noticeable
(though weaker) during the Middle Jurassic with
the addition of some Inoceramidae (Damborenca,
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1990) and is well defined for the Late Jurassic as
already discussed by Crame (1985, 1986, 1987).

These high-latitude stocks have similar evolu-
tionary historics: their origin can always be traced
to Boreal or Austral Triassic groups. they persisted
and diversified during the Late Triassic and
through the Jurassic of high-latitude regions, occa-
sionally spreading to low latitudes, they declined
in the Cretaceous and disappeared by the end of
the Mesozoic. This can be best exemplified by the
Monotacea. The origin and history of the four
Mesozoic families recognized by Begg and Camp-
bell (1985) are definitively linked with high palaeo-
latitudes. Faunas from Mesozoic polar regions
(either Boreal or Austral) have a distinct *“*Aavour™
given by the abundance and diversity of monota-
cean genera: Hokonuia, Sichuania, Etalia, Asoclla,
Monotis and Otapiria in the Triassic; Otapiria, Pal-
moxytoma and Pscudaucella in the Early Jurassic;
Arctotis and Pracbuchia in the Middle Jurassic;
Arciotis, Canadotis, Buchia and Malayomaorica in
the Late Jurassic: and Maccovella and Aucelling in
the Cretaccous. Even cosmopolitan genera within
this group. such as Oxytoma and Meleagrinella, are
morc diversified in these regions than in lower lati-
tudes. An opcen-minded comparison between
northern and southcrn monotacean taxa will cer-
tainly improve knowledge on the evolutionary his-
tory of this very interesting bivalve group. As
Crame (1987) pointed out for later times, it is also
relevant to the understanding of the role of polar
regions as cvolutionary and dispersal centers.
These new data also add to the discussion of the
origin of antitropical distributions (see Crame,
1986: Lindberg. 1991). especially related to marine
Pacific Ocean biotas.

We should now briefly consider the boundaries
of the Austral Realm in the Early Jurassic. It is
evident from the palaeopositions of different parts
of Gondwana at that time that only along the
Andes such boundaries could be recognized. In the
west Pacific this boundary should be somewhere
between New Caledonia (with mainly Austral fau-
nas) and Misol, Timor and Rotti (with Tethyan
faunas), but there are no data from the intermedi-
ate areas.

Although no sharp limits can be traced in the
Andes, a rather wide area with mixed bivalve fau-
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nas is present in central and southern Argentina
and Chile. The occurrence of typically Tethyan
(c.g. Gervilleioperna, hermatypic corals, theci-
deacean brachiopods. etc.) in the same areas and
even the same sections as high-latitude bivalve gen-
era (e.g. Kolymonectes, Radulonectites) is therefore
not conflicting. It is just a consequence of the mid-
lalitudce geographical position of this region during
the Early Jurassic, the absence of barriers along
the East Pacific margin, the probable pantropic
nature of Tethyan faunas (Newton, 1988) and a
shallow sea connection with western Tethys from
middle Early Jurassic times onwards (Hispanic
Corridor, see Damborenea and Mancenido, 1979,
1988; Hallam, 1983). Further north (northern Chile
and Pcru) bivalve faunas show very few (if any)
Austral elements and the Tethyan influence is more
evident (e.g. Lithiotis| Plicatostylus, cf. Broglio Lor-
iga and Neri, 1976; Nauss and Smith, 1988). As
more data on the distribution of Andean faunas
become available, the latitudinal position of this
boundury at different moments of the Jurassic
could be worked out.

Similar  palacogcographical  situations  with
mixed faunas in the Pacific margins of the North-
ern Hemisphere have been postulated for Japan
(Hayami, 1984) and the far cast of Russia (Sey and
Kalacheva, 1984). These regions have mixed Boreal
and Tethyan faunas and according to the evidence
now at hand, were placed at a slightly higher lau-
tude than central Argentina in the Early Jurassic.
A detailed and updated knowledge of the affinities
and distribution of Jurassic benthonic faunas in
western North America is lacking.

Conclusions

(1) The distribution of Early Jurassic “pectina-
ccans” shows latitudinal, probably climatically
controlled. compositional changes in both North-
ern and Southern hemispheres.

(2) In the Jurassic Pacific, the east—west faunal
differentiation was, based on pectinaceans, very
tenuous and much weaker than the latitudinal one.

(3) Some groups ol Early Jurassic bivalves
clearly show bipolar distributions. They include
Monotidae. Oxytomidae. some Pectinidae and
some Plicatulidae.

(4) Three realms can be recognized for the Early
Jurassic: Boreal, Tethyan and Austral. Due to
cquable climatic conditions during the Jurassic,
these were ill-defined with wide transitional zones.

(5) The Austral Realm can be traced from the
Triassic through the Early and Middle Jurassic up
to the Late Jurassic and beyond.

(6) The Austral Realm is best characterized for
Pliensbachian times but it is also recognizable for
the Hettangian, Sinemurian and Toarcian.

(7) A mixed influcnce from both low-latitude
(Tethyan) and high-latitude (Austral) benthonic
faunas in the southern Andean region (west-central
Argentina and central Chile) is evident from the
analysis of Early Jurassic bivalvces.
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Appendix: Description of Agerchlamys new genus
Superfamily: pECTINACEA Rafinesque 1815
Family: pECTINIDAE Rafinesque 1815
Subfamily: CAMPTONECTINAE Habe 1977
Genus: Agerchlamy's n. gen.
Type species: Chlamys ( Camprochiumys ) wunschae Marwick,

1953, from the Early Jurassic (Aratauran) of New Zcaland and
Plicnsbachian of the Andes (type specimen figured in Marwick,
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figs. 2, 7. Fig. 4). A detailed description of the species will be
provided elsewhere (see Damborenca. 1991).

Erymology: This genus is dedicated to Professor Derck Ager.
It is cspecially appropriate taking into account Derek’s interest
in palacobiogecography of benthonic invertebrates during the
Mesozoic (Ager. 1986).

Diagnaosis

Medium 1o large-sized pectinids, with sub-equivalve and sub-
¢quilateral thin, discoidal, compressed shells. Umbonal angle
wider than 90°. Anterior auricle at least twice as long as the
posterior. Right anterior auricle with deep ctenoliate byssal
notch. Finc cancellate ornamentation comprises very numerous
(more than 40) narrow, nearly straight radial costae, dense con-
linuous comarginal Jamellae and fine antimarginal striac over
the whole shell surface. Disc and auricles equally ornamented.
Inner shel surface almost smooth. Central triangular resilifer.
onc cardinal crus (or dorsal tooth) parallel (o the hinge axis
and one tooth-like crus (or sesilial 10oth) to cach side of resilifer.
No auricular crura.

Included species

Chlamys ¢ Camptochlamys; inspecra Kiparisova, 1966 (in
Kiparisova ct al., 1966, pp. 124- 126, platc 17, figs. 7- 10, platc
1X. fig. 1. 2) from the Carnian—Nonan of Siberia.

Chlamys 1 Camptochiamys) wunschue Macwiek. 1953 (pp. 98,
99, plate 10, figs. 23, 24; Fig. 4) from the Plicnsbachian of New
Zealand and Argenti

Chlamys ( Campiochlamys) proprius Milova, 1976 (pp. 60, 61,
plate 7, figs. 10, 11) from the Pliensbachian of Siberia,

To the above-mentioned species, perhaps Chlamys ex. gr. tex-
toria (Schlot.) in Polubotko. 1968b (pp. 78, 79, plate 23, figs. 5.
6) from the Pliensbachian of Siberia could be added. Some
northern European specimens. generally referred 1o Chiamys
torutosi (Quenstedt) arc superficially similar (see for instance
Staesche. 1926, p. 33, plate 1, fig. t), though nobody reported
antimarginal ornamentation on these forms. In his revision of
Jurassic Europcan pectinids, Johnson (1984, p. 170) includes
them all within Chlamys texioria, acoepting a very wide range
in the number of rudial costae. It is interesting to point out that
C. wunschae was also doubtfully included in Johnson's (1984)
synonymy of Chlamys textoria, but he later states (p. 173) that
the antimarginal ornamentation “probably serves to distinguish
the species.”

Also some Middlc Jurassic matenal from European regions
may also be related to this taxon, but a full analysis must wait
until more information about them bocomes available,

Discussion

Species of this taxon have been referred cither to Chlamys or
to Camptochlamys in the past. though it has been regarded as a
distinct graup.
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According to the general shell shape, hinge details, presence
of antimarginal omamentation and type of ornamentation
pattern the group of 4. wunschae can be referred to the Camplo-
nectinae in the sense of Waller and Marincovich (1992) and has
affinitics to Camprochlamys. The group has, nevestheless, a
more delicate and wavy nature of the concentric lamellae that,
together with the higher density of both radial and comarginal
elements of the ornamentation, gives the shell a finer appear-
ance il compared with the type species of Camptochlamys. The
numerous, regularly spaced, finc comarginal lamellae, are nor-
mally stronger and convex outwards on the interspaces than on
the costae in Agerchiumys. The shell is also thinner in the group
of species under consideration, which also have radial ornamen-
tation on the auricles and a gently scalloped inner shell margin.

This group of species could also be compared (o0 some linely-
omamented pectinids referred to Chlamys or Lyriochlanys by
most authors, but in this case. the Cumptonecies-like shape of
the shell, the wide umbonal angle. the presence of costae instead
of plicac, of antimarginal striac over the whole shell and of
continuous comarginal lamellac arc the characters which pre-
vent assignment to this genus. Relations with a Boreal stock of
finely ribbed pectinids, which flourished from Late Triassic to
mid-Jurassic times, is still unclear. These are traditionally
referred to Chiamys. The most conspicuous member of this
group is C. mojsisovicsi Kobayashi and Ichikawa (1949; scc also
Hayami. 1975) from the Late Triassic of Japan, Siberia and
western North America. Though the ornamentation pattern is
comparable, specics of this group scem to lack antimarginal
ornamentation.

Distribution
Agerchlamys ranges in age from the Late Triassic to the Toar-
cian of the Borcal and Austral Pacific regions (Fig. 2A).
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