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Pollen analysis of modern surface samples and glacial deposils, collected from Chhota Shigri Glacier at
differenr altitudes. ranging between ".7'i0 10 'i.010 m, ha.<; been carried out to understand the pollen/vegetation
relationship. The study reflecls predominance of extra· regional arboreals over local non·arboreal taxa.
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Text-figure 1-uxation map of Chhola Sh igri Glacier. Himachal
Pradesh.

zone comprising diversified ground vegetation only.
The floristic clusters are mainly confined along
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NO PALYNOLOGICAL work has been done so far on
Chhota Shigri Glacier. Nevertheless, a preliminary
attempt has been made [0 study seismOlectonics and
geomorphology of [he area by W]HG, Dehradun
during the years 1984-86 (Personal Communication).
Recently a multidisciplinarv research project on
ChhOta Shigri Glacier has been sponsored by the
Department of Science and Technology, New Delhi
wherein ] '5 various research organisations in India
have participated. Consequently, an expedition to
Chhota Shigri Glacier was organised from June
AuguSt, 1987, and one of us (SKB) participated in it.
In the first phase, palynology of the modern surface
samples has been undertaken. The study of glacier
dust and Quaternary sediments are to be taken up in
the subsequent phases.

The area covered in this study is situated at
about 2:5 km south of Chhotadara R~St House along
the old Manali·Kaza road and 98 km away from
Manali (Lat. 32°13.5' to 32°16.5', Long. 7r31' to

7r 32') in [he Lahul and Spiti districts, Himachal
Pradesh (Map 1). The area lies above the tree·line
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glacier streams, ri\'er terraces, moraines and
rockscrees. As a rule, glacier surfaces are generally
de\'oid of any biOta.

During the expedition it was observed that the
plants are coloniz.ed either in the open flats near the
river terraces or on moraines/rockscrees. A
systematic collection of the following season's
plants \yas also made:

Opell jlCltS near rh'er terraces-The
characteristic herbaceous plants of this habitat
comprise Potentilla rigida, P. .!"tgans, Rllhlls nlltalls
(Rosaceae); Anemone ril'lIlaris, Delpbinilil/l
hrllilonialillm, D. denlidatlil/l (Ranunculaceae);
Corydalis coowta (Papaveraceae); Prim lila reidii,
AndrosC!ce lanllginosa (Primulaceae),. Gerallilill/
wallicbianC! (Geraniaceae); Impatiens gigalltea
(Balsa m inaceae ),. Tri.!Olill m repe ns (FalJaceae);
Saxtfraga diuerslJolia (Saxifragaceae); Buptellmm
bimalayensis (Apiaceae); SallsSlirea gossypipbora,
Solidago uirga·allrea (Asteraceae),. Pediclilaris
bojjmeisteri (Seraph ulariaceae); Polygoll u m
nepalense (Polygonaceae); '/linclis bimalensis
(juncaceae); Grasses are dominated by Agrostis
mllnroona, A. neruosa, Descbampsia caespitosa,
Phlell711 alpinllm, Trisetllm scitulum. Sedges are
represented by Carex alpina, C. crllciata, C. setigera,
etc.

/vloraines and rockscrees-The plant taxa
growing in this habitat are Anemone riuularis
(Ranunculaceae),. Draha sp. (Brassicaceae),.
Saxijraga sp., Su'ertia sp. (Gentianaceae);
Meconopsis ac IIleata (Papa veraceae); Astragalus sp.
(Fabaceae); Primlila reidii (Primulaceae); Anapbalis
tnjJlinerlls; Erigeron alpinlls (A'iteraceae); Allium sp
(Liliaceae), etc.

MATERIAL AND METHOD

In aiL 12 moss cushions \vere collected from the
\'icinitY of glacier at an intei\'al of about 100 m each
in a traverse ranging bet,veen 3,7')0 to 4,020 m
ele\'ation approaching glacier snout. Three water
samples from glacier nala, seven snow samples from
glacier bed starting from 4,050 m a.s.L (near snout)
to 4,8')0 m asL near accumulation zone, four
samples from lateral moraine deposits at 4,5')0, 4,')70
and 4,650 m ele\'ation, t\\lO ice samples from a well
stratified hanging glacier with two distinct zones at
\010 m near accumulation zone, been collected for
pollen analysis. All the surface samples were
chemically' processed following the standard
technique for extraction of palynofossils (Erdtman.
1943)

A sum of 1')0·300 arboreal and non·arboreal
pollen were counted in each sample. Percentages
were calculated in terms of total land plants pollen.
Relative frequencies for pollen and spores were
plotted separately. Because of the insufficient
carbon contents in the moraine samples, the
absolute dating could not be feasible

POLLEN SPECTRA

The results obtained from all the surface
samples, viz., moss cushions, glacier nala water,
snow and moraines, have been plotted separatelv in
order to present a collective and comparative picture
of the data (Text-fig. 3)

/Vloss cushion-Pollen spectra of moss cushions
reveal an overall dominance of arboreal pollen
except for sample no. ]2 located near glacier snout

-
(All figures, x ')00)

J. Cedrus deodara

2. Fiuus iI'al/iehiana

3. Fieea smiliJiana

4. Abies pindrali'

'). POlyg011Ul/1 p/ebelum

6. .Iug/ans regia
•. fjelula Ii/ills

x. Pol\'gonaceae
9. Ranunculaceae

10. Alnus sp.
J 1. Poaceae
12. Car\'ophyllaceae
13. Brassicaceae
J -'I. Cyperaceae

PLATE 1

1'). Rosaceae
]6. Asteraceae
17 FpiJedra sp.
Ix. Trilete spore
J9. Trilete spore
20. Monolete spore

21. 2x. Allernaria sp .
22. Fungal spore, Type·]
23 Fungal spore. Type 2
24. Fungal spore. T\'pe-3
2'). CUrl'u/aria sp.

26. 29. Telrap/oa sp.
2'7 He/minlbosporiurn sp.

30. 3 J. Melosira sp.
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wh ich depicts higher values for non -arboreals. The

arboreals are present to the tune of 85 per cent of
the rota I vegetation. Amongst arborea Is Pin liS

lI'a//icbiana records highest value (62%), whereas
other taxa, such as Cedrus (7.6%), Abies (8.7%),
Quercus (6%), BetuLa (5%), are present in
moderately good values. The other associates, like
CClJpinus, COlylus, .Iuglans, l:phedra and ViburnulJl
are either poor or sporadic.

The ground vegetation is meagre as compared
to the arborescent vegetation. Poaceae has the
highest value ( \7%) followed by Cyperaceae ( 10% ),
Rosaceae, Primulaceae (6% each) and Cheno/Ams.
0%) Other taxa present sporadically are
Caryophyllaceae, Artemisia, SaxtJraga , MecoJ1opsis,
Scrophulariaceae and Gentianaceae.

Monolete and trilete fern spores are a-Iso present
in good frequencies maintaining 8 per cent and 4
per cem, respectively. Fungal spores are also
recorded which maintain 8 per cent of the tOtal
value.

Glacier naLa water-The poJ len spectrum
obtained from glacier nala water samples reflects an
O\'erall dominance of arboreal pollen The pine
pollen, amongst arboreals, attain a summit (6",%)
followed by Cedrus (5%), Qllf:!rcus (8%), .IuglallS,
Alnus, Betllla, Fpbedra which are either sporadic or
absent. The ground vegetation is much lowlv
represented than the arborescent vegetation. The
highest value is attained by Poaceae (12%), followed
by Cyperaceae and Rosaceae (5% each). Other
elements, such as Asteraceae, Cheno/Ams.,
Primulaceae, are present under 4.5 per cent each;
Ranunculaceae has stray occurrence. Monolete and

trilete spores are also present in low \alues 0%
each I. Fungal spores maintain 4 per cent of the tOtal
values and a few algal filaments have also been
recorded.

SnOll' surJace-The pollen spectra obta ined
from snow surface samples depict an overall
dominance of arboreal pollen over non-arboreals.
Amongst arboreals, Pinus wallicbiClJla predominates
attaining a ~'.Immit of 57 per cent of the total \'alues,
whereas other taxa such as Cedrus deodara (\0%),

Quercus (7%), Alnus (6%), Betula (5%), Abies
pindroul (2%), and tpbedra (2%) are present in
moderately good values

The ground vegetation is represented bv low
value of Poaceae (14%) followed by Asteraceae,
PrimuJaceae, Cyperaceae, Art,emisia, Rosaceae
Cheno/Ams. and Ranunculaceae. Among fern spores,
monoletes maintain 8 per cent and triletes 4 per
cent. Fungal spores are recovered in higher
frequency and algal remains have stray occurrence.

Moraine samples-Pollen spectra obtained from

moraine samples reveal the dominance of arboreals
o\'er non-arboreals. Amongst arboreals, Pinus
u'allichiana records highest \'aiue at --19'1 per cent,
whereas Other taxa such as Cedrus (9%), ALnus (6%1,
Betula (5%), Quercus (3%), Ficea, Ab'ies and
l:phedra (2% each), are present in moderate values
Other associates, like .Iuglalls and l/ibuI'IIU11l, have
stray occurrence. The ground \'egetation is poor as
compared to the tree taxa. Amongst non·arboreals,
Poaceae attains the highest \alue (7%) followed by
Primulaceae and Scrophulariaceae (-'1% each),
Ranunculaceae, Rosaceae 0% each), Polygonaceae,
Saxzfraga, Cheno Ams (under 2'l() each l. Other

associates I ike Caryophyllaceae, Asteraceae,
,Vleco1'lopsis and Gentianaceae have stray occurrence.
Among fern spores, monoletes and triletes maintain
6 per cent and 3 per cent values, respectively. Fungal
spores are present in moderately good values. Algal
remains are also recovered from the samples.

GLacier ice sampLe-The pollen spectra obtained
from glacier ice reveal the dominance of arboreals
attaining 83 per cent of the total vegetation. Amongst
arboreals, Pinus waLLicIJiana records highest \'alue
(7\ %), whereas other taxa such as Quercus (-1%),
ALnllS 0%), Cedms (2%) and Abies 0%), are present
in moderate values. The herbage is considerably
reduced as compared to the arboreals. Amongst non
arboreals, Poaceae 0%), Cheno/Ams. (2%),
Ranunculaceae and Scrophulariaceae (under 2%
each) are present in low values. The other associates
like Caryophyllaceae, Primulaceae and ferns, are
sporadically present. fungal spores are higher than
in other samples.

DISCUSSION AND CONCLUSION

The evaluation of all the pollen spectra
indiVidually and collectively has deduced an o\'erall
dominance of arboreal taxa. The picture thus
obtained from the pollen spectra does not portray
the true regional or local vegetation rather abounds
with extra·regional vegetation. The conifer woods
predominated by Pinus [l'aLLicbiana, Picea, Abies and
Cedms in the speCtra, do not grO\v in and around the
glacier; instead they are mostly confined to the
subalpine/apline belt of climatic zone Never

theJess, the Hohtang Range, far off from Chhota
Shigri Glacier, is inhabited with coniferous forest

Well represented ·Pinus wallicbiarza pollen (2')
71%) in all surface samples (maximum in ice sample
at 'i,010 m) appear to have been derived from the
temperate and subalpine regions alongwith Cedms
deodara, Abies pindroU', Picea smitbiana, Querclls.
Corylus, Alnlls and Betllia through upthermic winds.
However, presence of Quercus pollen in low \'alue
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in all the samples needs to be reinvestigated in view
of its relatively low pollen production and c1eficiem
buoyancy.

Moderately high values of Poaceae together with
overall dominance of arboreals are suggestive to have
deri\'ed from the local flora with vast stretches of
open land. On the comrary, the conifers are derived
from extra-regional zones.

Other non-arboreals, like Ranunculaceae,
Primulaceae, Asteraceae, Rosaceae, Poaceae and
Caryophyllaceae, are considered to be either local,

regional or ubiquitous. The fluctuations in the
values of non-arboreals could be taken as reference
to decipher the microclimatic changes, whereas the
arboreals have been considered for macroclimatic
interpretation.
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