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DISCOVERY OF PRE-TRILOBITE SMALL SHELLY FOSSILS AND THE
POSITION OF PRECAMBRIAN-CAMBRIAN BOUNDARY IN TETHYAN
SEQUENCE OF NORTHWESTERN KASHMIR

MEERA TIWARI
Wadia Institute of Himalayan Geology, Dehra Dun 248 001, India

ABSTRACT

The present paper records for the first time a pre-trilobite small shelly fossil assemblage
comprsing Protohertzina Missarzhevsky, cf. Taliella Azmi, Olivooides multisulcatus Qian,
Gaparella porosa Missarzhevsky, and a new type of sponge spicule from greyish black slate of
the lower part of Lolab Formation in the northwestern part of the Kashmir basin. This assem-
blage of small shelly fossils occurs below the oldest trilobite (Redlichia noetlingi) and trace fossil
(Rusophycus—Cruziana) zone, which clearly indicates that the boundary between Precambrian
and Cambrian lies within the lower part of Lolab Formation. The faunal assemblage approxi-
mately correlates with the Precambrian—-Cambrian boundary fauna of the Chert-Phosphorite
Member of the Lower Tal Formation of Lesser Himalaya and other regions such as south
China, Siberian Platform, Mongolia, Kazakhstan and western Canada.

INTRODUCTION

N assemblage of pre-trilobite small shelly fossils

(SSF) of Precambrian—-Cambrian boundary age
was reported by the author for the first time from
the Tethyan sequence of the northwestern part of
the Kashmir basin'. The initial stratigraphy of
Kashmir is based mainly on the work of Wadia?,
Reed? and Kobayashi4. Since 1965 further intensive
and detailed biostratigraphical work has been
carried out by others® 18 These studies were
primarily based on trilobite and trace-fossil assem-
blages which allowed a detailed biostratigraphical
subdivision of sedimentary sequence (figure 1) and
its correlation with other fossiliferous sequences of
similar age elsewhere in the world!4.

The earliest body fossit recorded is the Redlichia
fauna in association with obolellid, lingulellid and
paterinid brachiopods of Botomian Stage® in the
upper part of Lolab Formation. The horizon con-
taining abundant and diverse trace fossils, namely
Rusophycus, Cruziana, Monomorphichnus, Diplichnites,
Kupwaria, etc.'?, occurs just below the Redlichia
zone. The upper part of Machhal and lower part of
Lolab Formation also contain simple burrows, viz.
Planolites, Skolithos, Bergauria, in association with
Precambrian biota Protospheridium, Granomarginata,
Stictospheridium, Kildinella, Lophospheridium, Orig-
matospheridium, ?Saharadia and some algal fila-
ments! 7 18, However, due to lack of any evidence of
Tommotian/Meishucunian SSF, the Precambrian-

Cambrian boundary was questionably placed at the
contact of Machhal (=Merinag Formation) and
Lolab Formation below the Rusophycus—Cruziana
zone pending discovery of SSF?. Taking this point
into consideration a vigorous search for SSF was
started through extensive sampling in this region.
The search ultimately resulted in the discovery of
earliest small shelly fauna from greyish black slate in
a small exposure of a nala east of village Parepur
(figure 2) about 4km north-east from Kalaruce
village. This exposure, according to Shah'?, lies
approximately 200 m below the earliest trace-fossil
horizon in the immediate vicintty, The specimens
were extracted using 10% acetic acid and were
studied and photographed under a scanning electron
Microscope.

SMALL SHELLY FAUNA

The SSF assemblage comprises Protohertzina
Missarzhevsky, cf. Taliella Azmi, Olivooides multi-
suleatus Qian, Gaparellg porosa Missarzhevsky, and
a new type of sponge spicule {figure 3, 1-5).

(i) Protohertzina Missarzhevsky, 1973 (figure 3, 1)
Two incomplcte specimens assignable to earliest
conaodont Protohertzing, bear a distinct median
posterior keel with expanded base. Basal outline is
nearly circular and the element is symmetrical. These
specimens belong to P. anabarica-P. unguliformis
group as they possess posteriolaleral heels and
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Figure 1. Lithostratigraphic and biostratigraphic correlation of the Cambrian succession of
northwestern Kashmir and Krol-Tal succession of the Lesser Himalaya.

lateral furrows. It is known from Yodomian-Tommo-
tian strata of Karatau Ridge, Kazakhstan and
Sibenian Platform, Meishucunian Stage in eastern
Yunnan Province, and Lower Tal Phosphorite of
Mussoorie Syncline, India.

(1) cf. Taliella Azmi, 1987 (figure 3,2). Three speci-
mens showing a general resemblance with Taliella
Azmi. It is a paired conodont cluster ornamented
with faintly developed longitudinal ridges and
tubercles. Three prominent ridges appear toward
apical portion with terminal nodal spines. The
difference between Taliella Azmi and the present
form is that the former has prominent ridges and
spines while the latter contains faint ridges with
tubercles. According to Azmi (personal communi-
cation) the specimens in the collection fall within the
morphological variation of Taliella. 1t is tllustrated
from Chert-Phosphorite Member of Lower Tal
Formation, Maldeota, Garhwal Lesser Himalaya
(see cover photograph of conference volume of
Geology of Krol Basin in Garhwal, 12-14 October
1987).

(111) Olivooides multisulcatus Qian, 1977 (figure 3,4).

Two specimens of simple spherical shape with
granulose outer surface, comparable to OQOlivooides
multisulcatus Qian. One of the specimens was broken
during preparation, which showed the hollow and
smooth character of the test. It is described from the
lower part of Meishucuntan Stage of China.

(iv) Gaparella porosa Missarzhevsky, 1981 (figure
3,5). One specimen of nearly spherical shape, orna-
mented with hollow, short spines ali over the body.
It 1s known from the Lower Cambrian (Upper
Atdabanian) of Russian and Siberian Platforms,
Altai Sayan and Mongolia.

(v) Sponge spicule (figure 3,3a,b). Four specimens
have been found of this conspicuous spicule type.
There are three main distally curved rays alternating
with three minor rays at the proximal end and one
acanthose ray. Suture line visible. Acanthose ray
greatly expanded and the ray diameter increascs
toward the distal end, covered with more or less
continuous ridges parallel to the axis of the ray, and
small spines directed proximally. This type of spicule
is so far not known from Precambrian-Cambrian
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Figure 2. Geological map of northwestern Kashmir (after Shah, 1982), showing small shelly fossil

locality.

boundary beds and is being published elsewhere
with additional details.

All the illustrated specimens are catalogued, under

Wadia Institute Repository numbers WIF/A 701 to
705.

CONCLUSION

The internationally accepled criteria for Precam-
brian—-Cambrian boundary by IUGC/IGCP clearly

indicates, ‘The boundary should be placed as close
as practicable to the lowest known appearance of
diverse shelly fossils with a2 good potential for
correlation (Cowie??). Although the assemblage
discovered al the prescnt stage is not rich it is
broadly comparable and correlatable with the Pre-
cambrian—Cambrian boundary microfaunal assem-
blage of Krol-Tal sequence of Lesser Himalaya?! ~2¢
(figure 1) and other world-wide localities such as
China, Siberian Platform, Mongolia, Kazakhstan,
northwestern Canada, etc. With the present discovery






