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Cambrian trilobite biostratigraphy for the Himalaya

KNOWLEDGE of palcontology and strati-  dcscribes new taxa and revises trilobites  deformation on their form, and provides
graphy is vital for constraining tectonic  previously described from the Himalayan computer-aided retrodeformations which
and geophysical models of Himalayan Cambrian'. This work illustrates many of  improve understanding of their original
evolution. Peter Jell and Hughes have  these specimens photographically for the morphology. Results of this work are
recently completed a monograph  that  [irst tme. considers the effects of tectonic  relevant tor students of Himalayan geo-
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logy and this report presents a brief sum-
mary of our conclusions, more details of
which are available elsewhere'?.

Our study was based on examination
of previously described type material held
in the Geological Survey of India, the
University of Jammu, and Yale Univer-
sity, in addition to new collections from
Kashmir, Zanskar, and Spit. Resolution
of the effects of tectonic deformation,
and other styles of variation, on trilobite
morphology” has resulted in the synonymy
of many previously described taxa into
a total of 34 identifiable species belonging
to 29 genera, with an additional 10 taxa
questionably assigned to species or dis-
cernible at the generic level only.

On the basis of these revisions, a new
Cambrian biostratigraphy for the Hima-
laya is proposed (Figure 1). Intraregional
correlations can be established at three
horizons. The lowermost horizon can be
correlated among six sections from the
Salt Range to the Lesser and Tethyan
Himalaya, and 1is characterized by
redlichiid trilobites of late Early Cambrian
age. The two other horizons are based
on shared species of primitive libristomate
trilobites, and are of mid Middle Cam-
brian age. These two honzons are
recognized within the Tethyan Himalaya
only. |

Ninety-seven per cent of the genera

and 48% of identified species are found

outside the Himalaya. These taxa either
possess an equatorial-Gondwanan or a
cosmopolitan distribution {e.g., Bailiella,
Tonkinella, Lejopyge). Himalayan Cam-
brian trilobite diversity 1s generally low.
This may be largely because the majonty
of trilobite-bearing Himalayan Cambrian
rocks were deposited 1n deeper water
settings. The Himalayan Cambrian bears
greatest similarity at the species level to
faunas from South and North China, with
seven and five species 1n common,
respectively. Fewer species in common
with Australia, Vietnam, and lran may
reflect the fact that fewer trilobites have
been described from those areas. This
information on faunal distribution is con-
cordant with current paleogeographic
models for the Cambrian® which place
South and North China, Vietnam, Iran,
and Australia in close geographic proxi-
mity, and at similar equatorial latitudes,
Given the low regional diversity ol the
Himalayan fauna and its similarity to
those of China, the Chinese stadial scheme
has been applied directly to the Himalayan

Cambnan, rather than erecting a separate
Himalayan scheme (Figure 1).

The revised taxonomy and new bio-
stratigraphy permits the following con-
clusions about the Himalayan Cambrian:
(1) the earliest trilobites known from the
Himalaya are of late Early Cambrian
(Tsanglangpuian) age’; (2) deposits of
this age are the most widespread
trilobite-bearing deposits of the Hima-
layan Cambrian; (3) Middle Cambrian
(Maochungian—Changhian) deposits are
restricted to the Tethyan Himalaya and
the Salt Range; (4) the top of the Spiti
section correlates with the base of the
Kashmir section, and hence the supposed
discreteness of these faunas® is partly the
result of biostratigraphic differences
between the areas; (5) faunal differences
occurnng between contemporary Kash-
miri and Spiti faunas are likely the result
of biofacies differences; (6) all taxic dis-
tributions are consistent with curmrent
understanding of Cambnan paleogeogra-
phy and there are no marked faunal
anomalies within the region; (7) faunal
similarity 15 greatest with areas positioned
at similar palaeolatitudes and; (8) the
youngest Cambrian trilobites yet recorded
in the region are from northwestern Kash-
mir and are of early Late Cambrian
(Kushanian) age’.

There has long been debate over the
relationship between Cambrian succes-
sions in the Pohru Valley, Kashmir and
in Spiti®®. Biostratigraphic overlap only
occurs between the top of the Spiti section
and the base of the Kashmiri section.
Three Middle Cambnan trilobite-bearing
horizons in Spiti are older than any known
in Kashmir. Of the 20 Middle Cambrian
species recorded from these basins, seven
belong to intervals unique to one or other
area. Of the 13 contemporary species,
three are common to both areas, four are
unique to Kashmir, and six are unique
to Spiti. Palecenvironmental differences
may be responsible for differences
between contemporary Kashmiri and Spiti
faunas’, but the sedimentology of both
areas is loo poorly known to evaluate
this further. Despite these differcnces,
none of the taxa in either basin is exotic
to the equatorial peri-Gondwanan realm,
Only one new genus and three new
species have been recognized during the
study, and these forms all have relatives
in the equatorial peri-Gondwanan region.
The relatively small number of ende-
mic taxa suggesls that trilobite-bearing
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Himalayan Cambrian environments had

~open access to a broad equatorial peri-

Gondwanan faunal realm.

The Himalayan Cambrian trilobite fauna
1s consistent with the passive-margin-
mode! for the northern margin of India'’,
and with current concepts of regional
tand mass distributions. The faunal simi-
larity of Himalayan sequences with those
of South China supports arguments that
the South China block was the compli-
mentary passive margin to the Himalaya
during the earliest Phanerozoic!'.
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