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FIRST RECORD OF ALGAL REMAINS {(FILAMEN10US, SPHEROIDAL) AND ACRITARCHS FROM

DOLOMITES FORMATION OF PITHORAGARH, KUMAUN

THE PRECAMBRIAN GANGOLIHAT

HIMALAYA, INDIA

AVINASH CH, NAUTIYAL
Dzpartment of Geology, University of Lucknow, Lucknow (U.P.), India

ADSTRACT

The Precambrian Gangolihat Dolomites Formation (Calc Zone) of Pithoragrah appre-
ciably yiclded algal remains (filamentous, spheroidal) of living cyanophycean (Qscillatoriaceae,
Nostocaceae, Chroococcaceae) affinities, It also revealed acritarchs (ofganic—walled micro-
planktons) in common to sporadic distribution. The general morphological characters of the
ancient algal and fungal (,) microfossils are described. In addition, two new species of Baltiip-
baeridium and Schismatosphaeridium (Baltisphaeridium gangolshatensis sp. nov., Schismatos-
phaeridium kumauni sp. nov.) are incorporated. Their discovery in the Calc Zone of the area
is the first find of the same known to-date. The presence of these microotganisms (algal and
fungal remains, incertae sedis) in the sediments assists in the reconstruction of paleoeaviron-

ments during the ancient Gangolihat oceans and dating of the Precambrian rocks.

INTRODUCTION

(TH(N the last decade substantial data on the

presznce of microscopic algal remains (filamentous
anl sphieroidal) from the Precambrian sediMments of
the U.S.A,, Cinada, Australia, Russia, Africa and
India have bzen puiblished (Barghoorn and Tyler!;
Vologdin and Drozdova®; Vologdin, 1966; Schopf';
Gutstadt and Schopf, 1969 ; Hofmann and Jackson?;
S:za0of, 19703 Schopf & Bl wic? ; Schopf, 1972; Schopf
etal, 1973; M:Connzll%; Hofmanné; Maithy®3;
Nuwtiyal'’; Cload?; Wialter eral®; Hofmann8,
Miithy and Shukla'¢), In India, however, reports on

the algal microbiota are still scarce (Maithy, 1968 ;
Srivastave, 1971; Sajujha etal,, 1971 Venkatachala
et al ®®; Maithy and Shukla'?). These microorganisms
from the Precambrien sequences of the Kumaun
Himalaya, have not been reported so fer,

In the course of investigation on the presence of
Mjcroorg>nisms in the Precambrizn Gangolihat Dolo-
mites Foirmation (Calc Zone) of Pithoregath (Kumaun
Himalaya), the crlcarecus sediments and non-cal-
careous phyilites yielded microscopic alga[(filamentous,
spheroidal) and fungal (?) remains and acritaichs in
common to sporadic distribution, However, these
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orginic remains are not the true representative of the
origini]l Microbioty at the time of deposition, as the
rocks hive suffired tectonic and organic Metamor-
phism. The presant papzr reports the first discovery

grey colours and are non-calcareots. Dolcmijtic
magnesite and [imestone (in about 106-40m, thick
units) of yellowish grey to medjLm grey colours ccnsti-
tute the topmost unit of the section. M:gnesite js

of thzs2 Mizrofossils from the Prec mbrian sediments siliceous, recrystsllized to coarser crystallinity s nd dje-

exposed at Chhera, Bans, south of Bans 2iong the
Hiunpani and Chandiak trect of Pithoragarh. These
areas are confined between the coordinzte 29° 36°N
to 29° 38’ N and coordinate 80° 8" E to 80° 12" E of
the Kumaun Himslaya.

The gzneral Precimbrian geology of Pithoragarh
is given by Valdiya2?-%4:26_ The Precambrian G2ngolihet
Dolomites Formation of the Kumaun Himataya con-
sist predominantly of liMsstone, cherty limestone and
d>lomite, mygnssite and phyllite. In the Pithorzgarh
region, the formation is about 700 m, thick (Valdiya®s)
and is w:zll konown for enrichment by the valuabie

ceconomic deposits of magnesite. The ¢c>2Igareous and
siliczous units of the formation are well exposed at
Chhera, Bins, and are2s at south of Bans. They are
oceasiontlly dominited by the orgino-sediMentary
structures (stromatolites) and have been assigned a
Late P,ecmirian (Middie Riphean) age on the basis
of strom:tolite evidznce (e.g., Baicalica group, etc.)
(Valdiya®). The rocks commonly display the sedi-
mantyry structures of the shallow water origin
(Valdiya? ) and consist of acritarchs with fungai
remains, In addition, occirrence of the algal (fila-
mantods, spheroidal) and fung?l (?) remains in the
stromitolitic sediments also indicetes thit the rccks
are of marine, shallow tidsi flat (intertidal to subtide])

deposit,
MicROFLORAL (MICROFAUNAL) DISTRIBUTION

In the Chhera region, a section (12-16m, thick)
of phyltites (Chhera Member of Valdiya®) with greyish
red purple to grevish parple colours (Rock Colour
Chart, Geol. Soc. Am., 1963) was studied, The phyllites
are highly siliceous and yiclded 2lgal remains: Gunflin-
tia grandis, Type A~—Algal filament, Myxococcoides
indicus and Huronispora sp.

At the Bans locality, a section (334-40m, thick)
of limsstone interbedded with phyllite, slate, end dolo-
mytic magnesite was studied for types of stratigraphic
units and algsl remains, The limestones (in 3-12-
39 m thick units), in ascending order, occur in varymng
colour patterns of medium grey, medium dark grey
pile red and pue red pirple and are siliccous, very
fine to fine crystalline. They oceasiomlly display
ripple marks, fine laminations and siromalolites
(Iamezlar and columnir typas). Payliites (in 21-28-
6)- 80 M, thick units) ocedr in ma2dium giey and greyish
red pieole caloges, They ace chicareous, siheious and
ireq ently comprise bands of greyish red purple hmes
stone. Slates (about 30-40m. thick unit) ovccuy
nadum hight grey (due to decomposition} to darh

Curr. Sci~4

plays some schistosity.

The lower 228 m, thick reck part (Nautiyal Unjt)
Nos, 8 to 20, in ascending order, Chlera Memtber
consists of the following organic remains ; algal micre-
fossils, Gunflintia grandis, G. minute, Types A, B
Algal filaments, Siphonophycus sp. A, Huronispora
psilata, H. microreticulata, Myxococcoides sp., M.
sp. A, M. indicus, Eozygion minutum, Eosynecho-
coccus sp. A; fungrl (?) remzins, Archaeorestis sp. A, ~
Eomycetopsis filiformis ; acritarchs, Baltisphaeridium

gangolihatensis, Protoleiosphaeridium problematicum,

Schismatisphaeridium kumauni, and Trachysphaeridium
decorum,

The upper 106-40 m, thick section of limestone : nd
mignesite beds (N},uti}'al Unit Nos. 2], 22, Hit npzni
M:amber of Valdiya?®) yielded the following mMmicrca-
flora: Gunflintia grundis, G. minute, Type C—Alga]
filament, Archaearestis sp. A, Eamycetapsis filiformis,
Eomycetopsis (7) sp. A, Myxococcoides indicus, Eosyne-
chococcus sp. A and Baltisphaeridium gangolihatensis.

The ¢rcireous and sifliceous upits of the Gangolihat
Dolomytes Formation, at a road side Iceality of about
1 km south of Biuns, revealed the following micre-
flara (microfaun) in the greyish red purple phyllites
and p le red parple liMzstone interbeds (Nautjyal
Unit No. 63, 15-20 m, thick, Chhera Member) : Types
A, B- Algal filamept and Trachysphaeridium sp. A:
limestones (Unit No. 64, 13-04m, thick, Hiunpenj
M:zmber) 1 Gunflintia grandis and Baltisphaeridium
gangolihatensis ;  dolomitic Magnesite beds (Unit
No. 65, 6 08 m, thick, Hivnpani Member): Gunfimiq
grandis; non-calcarecus phyllites (Unit No, 70, 6-08 m,
thick, Hiunpani Member): Gunflintiu grandis, Type
B—Algal filament, Afyxococcoides sp., Type 2 algai
structure of Hofmann and Jackson® and Baliisphaer i-
dium. gangolihatensis,

MORPHOLOGICAL DESCRIPIION

The cyanophycean algel and fung] (7) retains (In
commen to sporadic distribution) studied were re-
covered through mboceration. Suvilarly ecritarchs (in
sporadic distribution) were ajso obteined thiot gh
mcrration, These Microorgrngyiits are alse visible,
with epprecible emounty  of bliuh gacboneccous
matter, in thin sections of Jimestone and chert (Nauti-
val Unit Nos. 77, 92), The o18mi¢ remrins occur
in brown, duk brown, dik grey to bleek colouns and
are well to badiy pieserved (Figs, 1-33). Generolly,
several speamens of Tupgad seMiding sud icer tae
oxis myerofossils (tigs, 30-38) Lrom the organic
vespdue are well reserved and dagk browd to duth
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Figs. 1-33, Paotomicrograpns ol algal
(filamzntous, spieroidsl) and funga] (?) re-
miins, acritirchs and incertre sedis micro-
fossils from the Precymdrian Gngolihat
Dajomites Formation of Pithoreg rh (K:maun
Himlzya, Indix). Figs, 1-§. Gunflintia
grandis; Figs, 6-8. G. minuta: Fig. 9.
Siphonophycus sp. A; Figs. 10, 11, Type
A-~ Algal filsment:; Figs. 12, 13. Type B—
Alg-~l filament; Figs. 14, 15, Type C—Algal
fitement; Figs. 16, 17. Myxococcoides indicus;
Fig. 18. Mpyxococcoldes sp. A: Fig., 19,
Fozygion mimuum; Fig. 20, Eosynechococcus
sp. A; Fig. 21. FEomycetopsis filiformis; Figs,
22-24. Eomycetopsis () sp. A; Fig. 25.
Archaeorestis sp. A; Figs. 26-28. Huronispora
psilata; Fig. 29. H. microrelticuata; Fig. 30.
i Type 2—mCrostrictire; Figs. 31-33,
Baltisphaeridium gangolihatensis sp. nov., (long process folded on test in Fig. 32, test and processes

brokzn bat with dzns=ly microgranzlose ornsmentation in Fig. 33); Figs. 34, 35.  Schismatosphaeridium

-kumauni sp. nov.; Fig. 36, Incartze sedis Type 1; Figs. 37. 38, Fungal remains, . All figures
x 2,000 approx., but Fig. 1, x 1,200 approx.
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g-ey in cyloar, Soms: forms of alg~l remnins (Types  strongly constricted {commoniy at septz) to ¢ng znd
A, B, C=A'z1 film:nf), bzinz n:w, are dzscribed nrrow cells; the letter cells seldem with lentjctls r or
wit1>1t assizung formy n:m:s, Firthermbore, five oval ¢zlls at the czntral prt giving a generzl] berded
sa:cimns of tas cityreh gins Baltisphazridium end  app2rrence tO tiichome, Septa well to poorly preser-
S:aismataspiazidiam (with Baltisphaeridium gangoli- ved, sheeth absent. Irichomes upto 1304 long
hatersiz sp. nov. anl S:hismytospheridium kumauni (broken specimen), brozd cells 6 to 8 p wide 2nd 14
sp. nav.) recovered of lim:stones and phyllites are to 40 u long, seldom septete; narrow cells 1:5to 2

new forms, wide and 5 to 26 p long; oval cells, 6 u wide at central
Systematic Descriptions and Bjological Relationships part and 3-3 to 14-5 u long, rerely with septim,

’ | Type A—Alg:] filam2nt shows afffaities to Oscilla-
“ALGAE”, Paylum: CYANOPHYTA, Cl’ss: toriceze as indic ted by simple morplolcgy, growth
CYANOPHAYCEAE, O dar': NOSTOCALES, F. mily :

‘ habit. In addition, prrtly similar to this form, tke
OSCILLATORIACEAE (3. F. Giay) Damortier €X Middle P.ec.mbri-n filamentous aigi] specimen (of
Kirchner, 1898, '

nystocrlexn affaities) deMonstrated as Gunflintia
Genus : Gunflintia Barghoorn, 1965 minuta B .rghoorn {Pl. 3, Figs. 3, 7, Cloud? also has

G raflinti Jis Birg’ 1965 (Figs. 1-5): Fil distinct constrictions at septa.

? g " . - : - .
s1flinti graidis 1rg1100r1;1, igs ila Type B—Algal filament (Figs. 12, 13): Trichomes
m:nts mtic:lalar, unbranched, straight or curved, . U . _

' . gy malttics{lul>r, uniseri te, unbrenched, straight, feirly
psilite, s2ptie variably spicad, c2lls both eqidimen- R : > :
. . :  re nirrow, occlrring individually, Trichcmes conspi-
sioniy and lonzr than wid:, individial filaments : :

_ _ . closly constricted at septa, apices (broken poart)

¢ommxly of uniform diwmatzr taroughout but _

- _ finely and gradually attenaated, dark brown. Longer
slightly constricted 2t septre, dark brown to bleck, : :

, . cells and few subsphericz]l cells connected in a row
filam:nt diamzter rangs, 2-5 to 5-5 g, cells varying \ - :
) with fine, long and nrrow cells, psilete. Septa rather
in length from 6 to 14-5 g, overell length of filament _ ‘ .

- ‘ poorly preserved, sheeth absent, Trickcmes up to

(broken) up to 128 ., This Kimhwun Hm:leyon .

. _ _ 80 u long (broken specimen), longer cells 1-8 10 2-5 4
spacizs compares to G. grandis (Fig. 4, pt. 4, p. 567, : _ .

' ; ‘ wide end 12 to 14 g long; subspheric’l cells, 2t0 2-4 p
B.xgicorn and Tyler!) from the Gunflint Forme- . . ) , )
o Middle P.ecsmbrizn) of Cand i dizmeter; connecting 1ong znd narrcw cells, 1 u
ion (Middle P.ec Moriz #n-Ea. l wide, about Su long. Type B—Alg-] filzment extitits

G flintia mingta Brrghoorn, 1965 (Figs.6-8): Fila-

“ , affinities of Ojcillatori-ce2e as indicated by leck of
m:nts straigit to sligtly carved, unbrenched, septate, rep.0dictive structares and presence of simple Mor-
psilate; filament overall length up to 96 u (broken

), diamat 1:5 to 2 1l length phology.

spacimzn), diymaster rengs, 1 Q 2w, Cell leng _ t _

about 6 u in a few filam:nts, The recognised specics Family : NoOSTOCACEAE Kutzing, 1843 (2)

closely compares to G, minuta (Fig. 4, pts. 6,8, p. 567, Type C—Algal filament (Figs. 14, 13) : Trichomes
Birgioorn and Tyler?) from the Gonflint Formetion mujticzili]ar, brancaed (felsely) in two, straight parts.
of Cinad, and to similar species (Fig. 3a, b, p. 222, Trichomes strongly constricted at scpta, apices very
Wilter et al.®) from the Middle Prec>mbricn stromgto- slightly and gradually attenuated, brown to dark
litic iron formition of Wostern Australia. brown. All cells Mb>re-or-less b&IIEl-ShEpEd, but
cell at bifurc-ted filament broader, termine] (epiccl)

Genus @ Siphonophycus Schopf, 1968 cell with remn2nts of org-nic coating (dark brown),
Siphonophycus sp. A (Fig. 9): Thallus tubular, broad, longzr than barrelsheped, S:pta well preserved,

non-septate, unbranched, feiily long, surfoce slightly ghecth absent, psilote. Trickomes up to 90 long
roughenzd, portly foided, dark brown, Thallus (complete specimen), commonly occurring as broken
cylindricyl, sclitwry, streight up to 142 p (incomplete gnd jsolated filament up to 68 w long, cell commonly
specimzan), 14-50 u wide, trpering towards both ends 3.6 to 6 w wide 2nd 5 to 8 w long, cell at bifure.ting
(6 i, 121-5 Widﬁ); Sfrﬂffﬂﬂﬂph}’ﬂ'ﬂﬂ kestron (PL 8,, filoMment 6# wide, T}fpc C..._A_[g | fil.ment hes sone
Figs. 1-3 , Schopi™®) and Siphonophycus punctatus morphologicel similaity (in shi pe and size of cell,
(Pl. 1, Fig. 5, M .ithy?®) from the Late P.ecambiizn  o3nament tion) to modden nostecrlesn zlg'e of the
of Aistralia and Ziire, respectively, differ fiom  gopug Nostoe. 1lowever, the biinching (seo arrow
Siphonophycus sp. A in shape and ormamentotion of  j;y Fig. 14) in the former species mey be folse  as
filament, seldom found in the filamentous Nostocales (T itschi),
Type A—Algal ﬁfﬂfftem (Figs. 10, 11): Tl_icl‘ﬂmes Order 1 CHROOCOCCALES
maiticellular, HINSET e, unbrzuf,hcd, st 'gl.t o Feomjly ¢ ChrRooCoC CACEAE Wilgeli 1949
slightly bent, solituy and gregrriots, locsely inler- | .
Liced. Tiichomes slightly to stiongly constricted  at Genug ¢ Myxacoceoid:s Schopl, [968 | |
sepla, apices (broken pat) gradually attenuited, brown Myxococvaldes  indicuy  Venkwich v.lJL3 llmr.l:da.‘ui
to dark brown. Biouder cells of trichome in places  Chaube and Rawat (Figs, 16, 17) « Colonics conyisting
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of 5ty 25 c:lls; czlls circular, oblong and angulay
die t> crowding of nzighbouring cells, psiiate, cell
w .l thun, dyrk brown, broken and thin sheath of the
¢alony attached with the cell appearing granulose due
to aggiutinition of organic and mineral particles.
cell 7 to 10 p, wide. This speacies closely compares

to M.indicus (Pi, 1, Rigs, 17-19, Venkatachala er al.%8)
from the Dharwar sediments of Karnataka State.

Mpyxococcoides sp. A, (Fig. 18) : Cells commonly
spiericdl to sabsphericyl, contained in a more-or-
Isss eilipsoidil c¢olony (rarely occirring as solitary
ciuls) providzd with few to 45 czlls. Colony enveloped
by tin, psilate sheath. C:ll sarface psilate to slightly
roigienzd, dirk brown, with diamzter range, 4-5 to
6« M.indicus Venkatichala et al®® differs from Af,
sp. A in having Iarger cells of different shape. Afyxo-
coccoidzs minor Schopft?, from the Late Precambrien
rocks of Avustralia also has larger cells (8- 8-10-35 p)
emb2dd=d in a thick, granilar and non-lamellated
organic mutrix,

G:n1s : Eozygion Schopf and Blacic, 197}

Eozygion minutum Schopf and Blacic, 1971 (Fig. 19):
C:lls occ1rring in pairs, spheroidal to hemisphe;oidal,
¢olonixl, dirk brown, enveloped by a common,
thick, orgnic she th; cell sirface finely microogranus
lose; exch cell sizz 7 X 4 u, orgnic sheath 1 p thick,
This spzcies closely compares to E. minutum of
Schopf and Blwic*® from the Late precambrian rocks
of Astralia and to simijlar species of Holmann® from

tie Middle P.ecxmbiran rocks of B:zlcher Island,
Canada, N

Genus : Eosynechococcus Hofmann, 1976

Eosynechococcus sp. A (Fig. 20) : Cell oblong, with-
o4t distinct envelope, solitary, psilate, medium grey,
consisting of 7 minute spherical structures in a row
inside on the cell wall; cell 7-2 u wide and 19 i long,
dizmzter of spherical structure 2 1o 2-5 p.

“FUNGI” (2), Paylum: EUMYCOPHYTA (0)
Genus : Eomycetopsis Schopf, 1968

Eompreetopsis fili formis Schopf, 1968 (Fig. 21) : Fila-
msats with almoyst uniform diamster, non-septate,
unbranching, commonly gently curved, mostly clus-
tzred to rarely solitary, light brown, psilate to slightly
mcrogranifose (7); up to 120 & long, 1-5 to 3-8
across, average 2-0 u wide (25 filaments measured),
lesg than 0-§5 u thick, This species closely resembles
to E. filiformis of Schopf!® from the Late Precambrian
rocks of Astralia and to the same species of Hof-
m>nn and Jackson® and Hofmwnn® from the Middle
Precimrizn rocks” of Bilcher Island, Canada,
Eamycetopsis (1) sp. A (Figs. 22-24) : Filaments tubular,
slightly varying diamezter, solitary, indistinctly and
icregilarly  septate, branching into  two, . partly
¢ irved, psilate, brown to dark brown; filaments up
to 73 w long (broken specimezn), width varying from

from Calc Zone, Pithoragarh

Current
Science

3 to 4:8 p, cell size from 8:4 to 12 x long, short
branch of the filament 4-8 to 7-2 . long. Schopf
etal. (1977, p, 281, Figs. 3 A, B) also reported Fomy-
cetopsis—like orginic, branched and septate fila-

m:znt (of fungil 7 affinities) from the Late Precambrisn
rocks of Russia. '

G:nis 1 Archacorestis Birghoorn, 1965

Archaeorestis sp. A. (Fig. 25) : Filament tubular,
non-septite, occisionally branched, ¢urved, psilate to

icreg lar siurface, uneven diameter due to slightly

widening of walls 2t random intervals; filament up to
64 x long (broken specimen), width varying from
15 to 2:5 u. Archaeorestis schreiberensis Bairghoorn?
from the Middle P.ecambrian Gunflint rocks of
Cudi diffzrs from this species in having filaments

of constant diamester except at bulbose swellings, with
rugose walls,

INCERTAE SEDIS
Genis 1 Huronispora Birghroorn, 1965

Huronispora psitata Birhoorn, 1965 (Figs. 26-28): Test
spareroidal, relatively thm-watled, wall psilate, dark
brown; diamezter range, 8 to 15 z. This species of
Pithoragiyrh compares to H. psilata (Fig, 5, pl. 4,
p. 568, Barghoorn and Tyler, 1967) fr¢m the Gun-
flint Formation (Middle P.ecxmbrisn) of Ontario,
C.nady, The Humalayan species is also similer to
spherical body of Huwronispora (Pl. 4, Fig, 1, p. 339,
12 Barge*®) from Middie P.ecambri~n chert of the
GuJnflint District (Canada), Huronispora sp. (Fig. 3 i,
p. 222, Waiter etal®) from the Middle Precambrian
Iron Formation-of Western Australia and to spheroidal
Huronispora sp. (Pl. 3, Fig. 8, Cloud®) of the Gunflint
Formation of Canada,

Huronispora microveticulata Birghoorn, 1965 (Fig.29):
Test spheroidal, moderately thick-walled, wall finely
reticulate (muri about 0-7 p high), dark brown; dia-
meter {(overall size) 12 . This Himalayan species

“ compares closely to similar species (Fig. 3, pl. I,

p. 568, Barghoorn and Tyler!) from the Gunflint
Formiation of Ontario, and to FHuronispora sp. (pl.4,
Fig. 2, p.239, La Berge'¥), with fine reticulate orna-
mentation, from the Canadian Gunflint Formation,

Type 2 microstructure (Fig. 30) : Spheroidal tests
similar to Type 2 microstructure of Hofmann and
Jickson? , from the Middle Precambrian yocks of
B:lcher Island, occir either individually, or often
attached to orgainic matter (Fig. 30). Test is psilate,
dirk brown, and a dirk circular spot having openmg
(I-3-5u)is located nzar the test margin, Test diameter
rang2, 7 to 20- 4 u, wall thickness range, 0-1 to 0-5 u.

Group . :  ACR{TARCHA Evitt, 1963.

S 1b-group ACANTHOMORPHITAE Downie,
Evitt and Sarjeant, 1963

G:anis Baltisphaeridium (Eis.) Downie

and Sarjeant, 1963
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Balsisphaeridium gangolihatensis sp. nov.
(Figs. 31-33)

Test spaerical to sub-spherical, mederately thick-
willed, d:nsely microgranulose (appearing darker
due to agzlutin:tion of mincral p>rticles), rarely with
few folds, provided with S to 6 thick, long 2nd stout
p-oczssas twpering distally to blunt tip ; piccesses
psilate to denssly microgranulose, mostly broken in
specimzn obszrved, dark grey to bleck ; test diameter
rangs, 3350 to 50w, wall thickness about 1-20 p;
nrocess length up to 30 u, diameter at bese 6to 7- 20 p;
spacing between two processes in a specimen I8 u;
microgranules diameter about 0- 50 . Holotype speci-
men (Fig, 31), test 48 X 50 p (Wild microscope coordi-
note ¢+ pithoregarh  70/3, 111-4/44-3);, Lceality:
about 1 km. south of Bins (Gengolihet Dolomites
Formation), Pithoregirh, Kumsaun Himelaya, India.

Species of Baltisphaeridium cccur very rarely in the
Precambrian  sediments.  Baltisphaeridium  scitulum
(P1. 11, Figs, 26, 27, Salujha er al.»%),from the Bijeigaih
Shales (Upper Vindhyzn) of Sén Valley, differs frem
B. gangolihatensis sp. nov. in having smejler test (25- 20~

31- 40 ) with shorter end shaip tipped spines (2-5C-

3-50 plong). Baltisphaeridium (Avhaeohystrichosphaeri-
dium) bohemicum Konzslova, 1972 (P1.V, 12, Konza-
loval!), of the Upper Proterozcic grywicke of

Bohemija, also has shorter, thinner and more m mter

of psilate spines (processes).

Sub-group Sphaeromorphitee Downie, Eviit,
and Sarjeant, 1963
Genusg Schismatosphaeridium Staplin, Jon-

sonius and Poceck, 1965
Schismatosphaeridium kumauni

sp. nov. (Figs. 34, 35)

Test spherical to sub-spherical, moderately thick-
walled, finely punctate, rarely with folds ; with a cir-

clular pylom bounded by a thin rim, brown in colour;

test diameter range 69-50 X 80-50 u to 69-50 X 83 4,

wall thickness, more than 1 x; pylom 18 to 19 p, rim
around pylom 0- 70 p; diameter of pits 0- 50 p, spacing
between pits about 0-70 p, Holotype specimen (Fig. 34)

test 69:50 X 83 (Wild microscope coordinate :
Pithoragarh 8/2, 111-8/37-80); Lecolity: DBons
(Gangolihat  Dolomites Formation), Pithorag rh

Kumaun Himalaya, India.

Schismatosphaeridinm bhimai Venkatachala and Rawat,
1872 (PL. 1, Figs, 11, 12, Venkalzchala et al 2?), from

the Bhima sedimenis (Late Cambrian) of Karnateka

State, differs from S. kumauni sp, nov, in having smeller
size (test 16 X 18 p) with a small pylom (6-10 ) and
smooth test wall. Schismatosphaeridium sp. (Pl I,
Fig. 12, Vishwanithiah er al??), of the Kuladgi Basin

sediments (Late Proterozoic to Lower Cambrian), #lso
differs in having smaller test (10-12 p), smalley pytom

(2 p) and granulose test wall.

Algal Remains and Acritarchs from Calc Zone, Pithoragarh
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Inceratae sedis Type-1 (Fig. 36) : Test more or less
flrsk- shapad, thin-willed, densely micrograntlose,
wall with folds ; size of min body, 45-50 x 50- 50 y;
length of extension, 48 p, diameter a2t bese ¢end top,
21- 50 p; dimmeter of microgrenules, less then C-50 p,

Fungal remains (Figs. 37, 38): Severel oval (fingel
spores, Fig, 38)and long, filament-like (Fig. 37), sept: te,
bodies suspected 2s fungzl in origin were recorded.
Measuiement of a fung>l remein (Fig. 37): oveal size,
98- 50 u, length of septate body, 68 u, maximum 10-§0
across; size of constricted thin tube, 1-20 % 13-20 ..
size of oval body, 6 X 15-60 4.

PALEOENVIRONMENT

The iimzstones of the Gangolihat Dolomites Foimez-
tion are occisionally dominated by stromatolites. In
addition, fossil blue-green algee, refeirable to two of
the five madern Cyanophycean orders are well repre-
sented in the micoflora. of Pithorag=th. Tlese micre-
org nisms represent the photosynthetic nzture snd their
association with the algil-strometeolite-beering celce-
reous units indic*tes thet the microbiota represents
a shallow water assemblage, possibly preserved close
to the sadimant- witer interfece (Schopf,19 ; Nautiyall?),
In addition, the reddish colour in [imestones (pale 1ed
to p>le red parple) and phyilites (red purple to greyish
pirple) of the Cale Zone is due to presence of ferric
iron oxide or hydroxide, suggesting partly oxidising
conditions (GrimS$) in the photosynthetic environment
at the time of deposition,

AGE ASSIGNMENT

The Gangolihat Dolomites Formation has been
assigned a Late Pcecambrian (Middle Riphean) age
on the basis of Indian stromatolites’ correlation with
that of Russia (Valdiyd #-°%), although Valdedﬂﬁ
acknowledged the dating of sediments by stromato-
lites as dispitive subject. Moreover,’ the North
Amzrican geologists have expressed doubts in world-
wide correlation of Proterozoic rocks using stremato-
lites (Cloud and Semikhatov,®; McConnell's;
Hofmann?), However, it is interesting to note that
the microfliora of the Cale Zone is dominated by the
filamentous and spheroidol procaryotic Microorg Nixms
commonly referred to cyanophyccan families (Oscil-
(atorircene, Nostoc'ceae, Cnroococcaceae), like the
Middle P,ecymbrion microbiota of the Gunflint For«
mrtion (2,000 my.) and Belcher Island (1,700 m.y.)
of Canada, and of the stromtolitic Iron Formation
(2,000 my) of Wostern Australia (Barghoorn and
Tyler!; Hofminn® Walter et al?), A good number
of microorgwnisms reported in this paper are either
new genera and species or long time ranging (Middle
to Upper Piecambrian) forms and cannot be used
for diting of Proterozoic jocks (upper  sequence).
However, the Middle Precambiian Microorginisms
(Cunflinria grandis, Q, minuia, Huronispord pilata,
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H, microreticularta, Myxococcoides indicus, Protoleio-
sphaeridium problematicum, Trachysphaeridium decorum)
oce ir appreciibly in the Gangolihst Dolomites Formae
tion. Inaddition, the g:nzra Archacorestis end Eosyne-
chococcus have been reparted from the Middle Pee-
cundriwn rocks of southein and northern Cenada,
Firthermore, the Culc Zoxne microficral assemblsge
of Pithoragirh does not compare with the Lcwer znd
Up2pzr Poecumdrinn assembl-ge reported from Africe,
US.A,, Aistralia, Rissiy, wastern E1rope, China end
India. It is ¢c2rininly mdre advanced then the Lower

P.ecxbri-n (Fig Tree Formation) mucrobiota of

Africa (3,200 m.y ) but less advenced then the Upper
P.ecmhrian {1,000 m.y.) microflora of Austizlia
(Schopfl?; Schopf and Blscic®®). It seems that the
Ginzalihat Dorlomites Formation falls somewnere
between these two time periods, and may be of

Middle Precambrizcn 2ge on the basis of microfloral

assemblages.
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INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY

International Newsletter of Chemical Education—
Newsletler No. 8 is in the press for publication in
April 1878 and will be available free of charge
from the Secretariat: Dr. P. D. Gujra!, Assistant
Secretary; Publications, Bank Court Chambers,
2-3 Pound Way, Cowley Centre, Oxford OX 4,
3 YF, UK. .,

Highlights of Newsletter No. 8—~—A major part
of this issue of the Newsletter is devoled to
reporting the outcome of a preliminary Survey of
Chemical Education in 23 developing countries
carried out by Prof. C. N. R. Rao, Chairman of
JUPAC Committee on Teaching of Chemistry.
Chemistry 1s highly popular amongst college/univer-

sity level students in most developing countries—
first choice in 12 countries and second choice in
5 countries. However, lack of trained teachers;
and traiung facilities for them; and of equipment
and chemicals for undergraduate students results in
madequate laboratory training of students, Chemis-
try courses in most countries are undergoing a
certain degree of modernization but international
cooperation is needed in the training of . teachers
in modern teaching methods. The report was
discussed at the UNESCO-IUPAC International
Symposium on Chemical Education (Ljubljana,
Yugoslavia : August 1977) and the recommendations
emerging are also included.




