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This paper embodies the results of diatom analysis of 54 samples covering all the lithofacies in Hirpur Locality

III, Kashmir Valley. Out of 54 samples, only 16 samples have yielded diatoms whereas rest of 'the samples proved
barren. Diatom analysis has enabled to present rwo,fold comments: (i) the sediments are poor in diatoms and
most of the fruslUles are ground, and (ii) these sediments are rich in Pennales. Funhermore, the frequency and
nature of diatoms in the samples have revealed that the depositional environments were not wholly ponding rather
there might have been violent floodings of the lake which perhaps hampered the growth of diatoms and their
preservation too.
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in Shaliganga Valley. The information of diatom
study by Lundquist (1936) was briefly summarized
by de Terra and Paterson (1939). Iyengar and
Subrahmanyan (1943) analysed Karewa shale
exposed at about 9,000 ft at Gulmarg for diatom
recovery and recognised 10 genera, 13 species, twO
varieties, one new variety and one new form.
Thereafter, Karewas did not receive any attention
from scientists of this discipline and after a lapse of
about twO decades, the Karewa sediments from
clayey blocks at Laredura in Kashmir Valley were
investigated by Rao and Awasthi (1962) who made a
short report of centric diatoms belonging to
Melosira, Cyclotella and Stephanodiscus and they
also noted the occurrence of pennate diatoms. Puri

THE Hirpur Locality III (33°41'N, 75°41'E) exposed
along the Rimbiara River, southwest of Srinagar in
Anantnag District, forms a part of Hirpur Formation
and marks the basal part of Lower Karewa in Kashmir
Valley. These sediments are subjected to diatom
analysis. However, there are reports on diatom
floristics from Karewa sediments exposed elsewhere
in the valley. The information available on the
occurrence of diatoms in Kashmir Valley is meagre
and largely deals with the enumeration of diatom
taxa.

The diatom study of Karewas dates back to the
early twentieth century when Conger (in de Terra &
Paterson, 1939) could enumerate about 70 species of
diatoms from lignite bearing beds at Handawor and
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(1948) has also made a passing reference of diatoms
so far worked out by the earlier workers.
Nevertheless, Roy (1974, 1980) collected about
1,000 samples from 32 measured sections between
Nichahom and Kurigam for biozonation of Karewas
in Kashmir Valley. He also emphasized that the
Lower Karewa is quite rich in fossil diatoms while
the Upper Karewa is devoid of them. It is further
observed that there is an uniformity in the trend of
distribution and assemblage of fossil diatoms in the
Lower Karewa beds. Based on these studies, Roy
(1974, 1980) divided Lower Karewa into: (i) the
lower CentraJes assemblage zone, and (ii) the upper
Pennales assemblage zone and assigned Miocene
and Pliocene age respectively. Earlier, Roy (1971)
recorded 72 species of diatoms belonging to 29
genera from the Lower Karewa in Kashmir Valley.
Gandhi and Mohan (1983) and Gandhi et al. (1985,
1986) while studying Bal Tal and other sampJes in
Kashmir Valley have noted a rich assemblage of
diatoms.

The object of undertaking diatom study of
Hirpur (Lower Karewa) was firstly to work out the
depositional environments as an ancillary to the
pollen and spore analysis and secondarily to confirm
the observations of Roy (1974, 1980) as regards the
age of Karewas which has been a matter of
discussion amongst Cenozoic geologists,
sedimentologists, palynologists, palaeobotani4ts and
magnetostratigraphers.

MATERIAL AND METHOD

The samples were procured from scarpment
exposed along the Rimbiara River and have been
recognised as Hirpur Locality III. About 10 gm of
material from each sample was first gently ground
and boiled in concentrated HCL for about an hour in
order to remove the carbonates present in the

matrix. Then the material was kept in distilled water
for 4-5 hours to settle down. Later the fluid was
decanted out and the residue was boiled in
concentrated HN03 with a few crystals of KzCn07 to
remove organic material. Thereafter, the samples
were washed repeatedly with distilled water and
allowed the residue to settle down. The permanent
slides were prepared in canada balsam and traverses
were counted under 40 X objective of microscope.
The slides have been deposited in the repository of
Birbal Sahni Institute of Palaeobotany, Lucknow.

In all, 54 samples were studied for diatoms in
varying frequencies. The frequency of the various
components was assessed on four point scale
(abundant, frequent, occasional and rare) as given
below:

DIATOM COMPOSITION

The samples have been analysed from all the
three lithounits, viz., laminated muds, Iignitic muds
and sands which yielded diatoms. However, most of
the samples from laminated muds have not shown
the positive results. On the whole, the diatom
assemblage from Hirpur Locality III is poor. The
diatom assemblage depiCts the preponderance of
Pennales as compared to Centrales.

MORPHOLOGICAL DESCRIPTION

Genus- Cocconets Ehrenberg

Cocconeis placentula Ehrenberg
Text·fig. 8

Valve broad, elliptical, length 27.0 /-Lm, breadth
18.0 /-Lm. Striae punctate, linear and in longitudinal
series, 18-20 in 10 /-Lm.

Nature-Fresh and brackish water.

..--

Sample no. 33 36 38 72 80 95 109 111 123 141 164 202 212 225 230 247

Nature of sediments Lig- Lig- Lig- Mud Sand Lig Clay Sand Sand Lig- Lig· Muddy Muddy Lig- Lig- Clay
nite nite nile nile nite nite sand sand nite nitic

Mud

Taxa

Cocconeis - R 0 - - R - - R 0
Cye/otella - - 0 - - 0 - 0 F R R - - - - R
Frag ila ria - 0 0 - - - 0 - 0 R R - - 0 0
Gomphonema - R R - - - 0 - F F F F - F R 0

IMelosira F F A F - - - - R R R - - R 0 -
Navicula A F A F - - F - F 0 A R - F F A
Nitzschia A A A - F - A R - A F F - F R 0
Pleurosigma - - - - - - - R R R
Surirella - - - - - - - - - - - - - R
Synedra A - - F F A - - 0 A 0 - R 0 0
Unidentified - R R R R - - - - - R - R

A =Abundant; F =Frequent; 0 =Occasional; R=Rare.
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Genus- CycloteUa Kutzlng

Cyclotella meneghiniana Kutz.
Text-fig. 17

Valve discoidal, diameter 23.5 J..Lm, valve margin
striated. Striae wedge-shaped, short, 9-11 in 10 J..Lm.

Nature-Fresh to marine water.

Cyclotella sp. 1
Text-fig. 20

Valve discoidal, diameter 30.0 J..Lm, valve margin
striated. Striae long, 8-9 in 10 J..Lm.

Cyclotella sp. 2
Text-fig_ 24

Valve discoidal (pressed rectangularly in
permanent slide), diameter 25.0 J..Lm, valve margin
striated. Striae short, 9-10 in 10 J..Lm.

Genus-Fragllarla Lyngbye

Fragilaria construens (Ehrenberg) Grun.
Text-fig. 29

Valve lanceolate with apices rostrate, inflated in
median portion, length 10-20 J..Lm, breadth 5-7 J..Lm.
Striae very delicate.

Nature-Fresh water.

Fragilaria sp.
Text-fig. 14

Five valves in chain, length of valve 19.5 J..Lm.

Genus- Gompbonema Agardh

Gomphonema augur Ehrenberg
Text-fig. 13

Valve cordate-cuneate, with upper apex obtuse
apiculate, lower apex attenuate, slightly subrostrate,
length 30 J..Lm, breadth 13.0 J..Lm. Striae distinct, 10-14
in 10 J..Lm.

Nature-Fresh water.

Gompho'nema olivaceum (Lyngb.) Kutz.
Text-fig. 19

Valve clavate, with broadly rounded apex and
attenuated base, length 27.5 J..Lm, breadth 13.0 J..Lm.
Striae indistinct.

Nature-Fresh water.

GenUS-Melosira Agardh

Melosira ambigua (Grun.) O. Muller
Text-fig. 6

Valve cylindrical, in chains, height of one
semicell 11.0 ,., m, diameter 9.0 }J m. Punctae and
sulcus indistinct.

Nature-Fresh water.

Genus-Navtcula Bory

Navicula sp. 1
Text-fig. 4

Valve Iinear-lanceolate with capitate ends,
length 64.5 J..Lm, breadth 23.5 J..Lm. Striae and nodules
faint.

Nature-Fresh Water.

Navicula sp. d. N exiqua (Gregory) O. Muller
Text-fig_ S

Valve elliptic-Ianceolate, with capitate-rostrate
ends, length 63.0 J..Lm, breadth 13.5 J..Lm; central area
distinct with more or less radial striae.

Nature-Fresh water.

Navicula sp. 2
Text·fig. 11

Valve attenuate, rounded at the ends, length
25.0 J..Lm, breadth 10.0 J..Lm. Striae indistinct.

Nature-Fresh water.

Navicula sp. 3
Text· fig. 2S

Valve broadly lanceolate with feeble
constrktion and capitate ends, length 38.0 J..L m,
breadth 12.0 J..Lm. Raphe thin and straight. Striae 8-13
in 10 J..Lm.

Nature-Fresh water.

Navicula sp. 4
Text·fig. 26

Valve elliptical-lanceolate with slight
constriction and broadly produced rounded ends,
length 46.0 J..Lm, breadth 15.0 J..Lm. Striae indistinct.

Nature-Fresh water.

Navicula sp. 5
Text· fig. 28

Valve linear-lanceolate with pointed ends,
length 26.0 J..Lm, breadth 6.0 J..Lm at the broadest.
Striae indiStinct.

Nature-Fresh water.

Genus-Nitzschia Hassall

Nitzschia obtusa W. Smith
Text·fig. 1

Valve linear, slightly constricted tOwards the
centre and tapering tOwards the truncate ends,
length 105.0 J..Lm, breadth 10.5 J..Lm. Keel punctae 9-10
in 10 J..Lm. Striae indistinct.

Nature-Fresh and brackish water.

Nitzschia sp. 1
Text-fig. 7
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Valve linear, elliptical with rounded ends,
length 36.5 p'm, breadth 12.5 p.m. Keel punctae 10·12
in 10 p.m.

Nature-Fresh water.

Nitzschia sp. 2
Text-fig_ 10

Valve linear, lanceolate, length 24.0 p. m, breadth
5.0 p.m. Keel punctae 10·12 in 10 p.m.

Nature-Fresh water.

Nitzschia sp. 3
Text-fig_ 12

Length of the valve 50.0 p'm (girdle view), keel
punctae distinct.

Nature-Fresh water.

Nitzschia sp. 4
Text-fig. 15

Valve linear, lanceolate, length 60.5 p'm, breadth
10.0 p.m. Keel punctae generally indistinct.

Nature-Fresh Water.

Nitzschia sp. 5
Text-fig_ 16

Valve narrowly lanceolate with tapering ends,
length 90.0 p'm, breadth 3.0 p.m. Keel punctae and
striae indistinct.

Nature-Fresh Water.

Nitzschia sp. 6
Text· fig. 18

Valve broadly elliptical-lanceolate, ends
somewhat rounded, length 27.0 p'm, breadth 15.0
p.m. Striae distinct.

Nature-Fresh Water_

Nitzschia sp_ 7
Text· fig_ 23

Valve linear-lanceolate, slightly inflated in the
middle part, length 40.5 p'm, breadth 4.0 p'm_ Keel
punctae 10-12 in 10 p.m.

Nature-Fresh Water.

Nitzschia sp. 8
Text·fig. 27

Valve'broadly linear with slightly concave sides,
length 45_0 p'm, breadth 10.0 p.m. Striae distinct.

Nature-Fresh Water.

Genus-Pleurostgma W. Smith

Pleurosigma Sp.
Text·fig_ 3

Valve elongate·elliptical, sigmoid. Subacutely,
rounded at the poles, length 100.0 p. m, breadth 13.0
p. m. Raphe sigm9id. Striae faint.

Nature-Fresh to brackish water.

Genus-Surlrella Turpin

Surirella Sp.
Text·fig. 21

Valve heteropolar, ovate with broadly rounded
apex and acutely cuneate base, length 62.5 p'm,
breadth 20.0 p'm at the broadest point. Flap margins,
windows, costae and striae indistinct.

Nature-Fresh to brackish water.

Genus-Synedra Ehrenberg

Synedra ulna Nitzsch
Text-fig. 9

Valve linear, apices more or less long-rostrate,
generally broken lengthwise, breadth 10.0 p.m. Striae
distinct.

Nature-Fresh water.

Synedra Sp.
Text-fig. 2

Valve linear, apices more or less long· rostrate,
length 75.0 p'm, breadth 12.0 p.m. Striae distinct,
leaVing a quadrangular hyaline space in median
portion.

Nature-Fresh water.

Unidentified form
Text-fig. 22

Valve asymmetrical with indistinct characters.

DISCUSSION AND CONCLUSION

The diatom analysis of Lower Karewa samples
from Hirpur Locality III in Kashmir Valley has been
assessed in the light of depositional environments as
well as the age of Lower Karewa as suggested by
earlier workers.

1. The sediments exposed at Hirpur Locality III are
all the more poor in diatoms. However, diatoms
could be recovered from all the three lithofacies.

2. The diatom assemblage is predominated by
Pennales, whereas Centrales are scarce. The stra·
tigraphical distribution of diatoms has revealed
that the occurrence of Nitzschia, Navicula and
Synedra is more frequent as compared to other

diatom taxa.
3. Most of the diatom frustules are either broken or

ground suggesting their allochthonous nature of
deposition. Thus, the frequency and nature of
diatoms recovered from the sediments portray
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Telrt-Bg. 1-1. Nitzschia obtusa W. Smith: Slide no. BSIP 36( I); 2, Synedra sp.: Slid~ no. BSIP 141(4b); 3. Pleurosigma sp.: slide no. BSIP
141(4); 4. Nauicula 51'. I: slide no. BSIP 141(2); 5. Navicula sp. cf. N e';iqua (Gregol)') O. Muller: slide no. BSIP 247(2); 6. Melosira ambigua
MuUer. slide no. BSIP 38(3); 7, Nitzschia sp. 1: slide no. BSIP 38(3); 8, Cocconeis placentula Ehrenberg: slide no. BSIP 38(2); 9, Synedra ulna
NilZSCh: slide no. 95(4); 10. Nitzschia sp. 2: slide no. BSIP 33( 1); 11, Navicula sp. 2: slide no. BSIP 33( 10); 12, Nitzschia sp. 3: slide no BSIP.
38(2); 13. Gomphonema aug/lrEhrenberg: slide no. BSIP 141(5); 14, Fragilaria sp.: slide no. BSIP 141(1); 15, Nitzschia sp. 4: slide no. BSIP
141(la): 16. Nitzschia sp. 5: slide no. 230(4); 17, CycioteUa meneghiniana Kutz.: slide no. BSIP 141(6); 18. Nitzchia sp. 6: slide no. BSIP
141(6); 19, Gomphonema olimceum (Lyngb.) Kutz: slide no. BSIP 141(2,4); 20. CycloteUa sp. 1: slide no. BSIP 9S( 7); 21, Su,irelJa 51'.: slide
no. ffirP 230(4); 22, LJnidentifled form: slide no. BSIP 141(4); 23, Nitzschia sp. 7: slide no. BSIP (2); 24, CyclotelJa sp. 2: Slide no. BSIP
123(1); 25, 26. Navicula sp. 3 and 4: slide no. BSIP 38(3); 27, Nitzschia sp. 8: slide no. BSIP 36(3); 28, Navicula sp. 5: slide no. BSIP 38(3);
29, Fragilal1a construms (Ehrenberg) Grun.: slide no. BSIP 38(3)
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that depositional environments were not wholly
ponding/lacustrine. Instead, there might have
been periodical violent floodings of the lake
which perhaps hampered the growth of diatoms
and their preservation too. Another possibility
could be that most of the diatoms were drifted
from elsewhere along with water streams.

The diatom study could be of paramount
importance to work out the palaeo-drainage sys
tem with a greater precision provided the finer
details of the ecological range of each diatom
species are available. Nevertheless, future work
on diatoms will also have its impact on determi
nation of palaeo-temperatures. However, the total
diatom assemblage indicates fresh water
conditions.

4. The age of Lower Karewa had been a matter of
controversy since the time of Lydekkar (1883) and
there had been practically no unanimity amongst
the subsequent workers as regards to the age and
thickness of Lower Karewa.

Roy (1974, 1980) based on the concept that the
sediments exposed berween Nichahom and Kurigam
are the sole representatives of the entire Lower
Karewa and applied diatom analysis to the sediments
for the purpose of biozonation and their age. He
formulated £W'O biozones, viz., the lower Centrales
Zone and upper Pennales Zone. Considering the
monophyletic origin of diatom and in connivance
with the general consensus of opinion amongst
diatomists that Miocene enjoyed the profusion of
centric diatoms, Roy (1974, 1980) envisaged
Miocene and Pliocene age respectively.

However, our studies on diatoms from Hirpur
Locality III, a part of Hirpur Formation (Bhatt, 1976)
and supposed to be the basal part of the Lower
Karewa, do not suPPOrt the hypothesis postulated by
Roy (1974, 1980). Our observations, however, reveal
the predominance of pennate diatoms which in any

case do not suggest Miocene age. We are as a matter
of fact afraid to comment on the age on the basis of
diatoms alone. Nevertheless, when seen in context
with palynostratigraphy and magnetostratigraphy this
col umn of stratigraphy may be put up in Upper
Pliocene Age.

REFERENCES

Bhall, D. K. 1976. Stratigraphical status of the Karewa group of
Kashmir, India. Himalayan Ceol. 6: 197·208.

Conger, Paul (in de Ter;a, H. & Paterson, T. T.) 1939. Studies in
Ice Age in India. Publ Carnegie Inst. Wesbination498 : 1-354.

Gandhi, H. P. & Mohan, D. J. 1983. Fossil diatoms from Balrtll,
Kashmrr. Man & Environment 7: 154·156.

Gandhi, H. P., Vora, A. B. & Mohan, D. J. 1985. Review of fossil
diatoms flora of the Karewa beds of Kashmir. Curro Trends
Ceol 6 : 57·60.

Gandhi, H. P., Mohan, D. J. & Vora, A. B. 1986. Preliminary obser
vations on Baltal and Ara sediments, Kashmir. Proc. X Indian
Coli. Micropaleont. & Stratigr. : 555·570.

Iyengar, M. O. P. & Subrahmanyan, R. 1943. Fossil diatoms from
the Karewa beds of Kashmir. Proc. natn. Acad. Sci. India 13 :
225-236.

Lundquist, E. 1936. Hochasiatische Binnensee·sediments, in de
Terra & Paterson, 1939. Connecticut Acad. Arts & Sa Mem.
10(12) : 193·238.

Lydekker, R. 1883. The geology of Kashmir and Chamba territories
and British district of Khagan. Mem. geol. Surv. India 22 :
1·344.

Puri, G. S. 1948. The flora of the Karewa Series of Kashmir and its
phytogeographical affinities with chapters on the methods
used in identification. Indian Forester 74(3) : 105-122.

Rao, A. R. & Awasthi, P. 1962. Diatoms from the Pleistocene depo
sits of Kashmir, India. 1. Centric diatoms. Palaeobotanist
11(1-2) : 82·91.

Roy, D. K. 1971. Fossil diatoms from the Karewa of Kashmir.
Indian Miner. 24(3) : 307·309.

Roy, D. K. 1974. Fossil diatoms and biostratigraphy of the Lower
Karewa Formation of Kashmir. Palaeobotanist21(1): 113-120.

Roy, D. K. 1980. Diatoms and Plio·Pleistocene boundary in
Kashmir. Proc. IV into palynol. Conj. Lucknow (1976-77) 2 :
735·744. Birbal gahni Institute of Palaeobotany, Lucknow.




