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receptor protein in that, while the former transports
retinol from the storage site and delivers it to the
cell whete 1t is required, the latter makes retinol
available to the actual site inside the cell where it 15
ultimarely used. It would be interesting to speculate
that both steriod hormone and tetinol participate
through the tespective receptot proteins at  the
Shromatin level of the cell nucleus 1n division and
differentiation of cells. These comiderations have led
us to suggest that retinol should be called a co-steroid
hormone®,
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ABSTRACT

The late Prezambrian schistose pRyllires (Amri Unit) of the Gahrwal Himalaya at north-
eastern Dogadda yielded high concentration of spheroidal algal remains (Alyxococcosdes minor)

of living Gyaropaycean (
(Granomargitin.e Preypniitva, ‘
topsis septata). The general morphological

( Chroococcaccae) affinities,
Protosphaeridium volkovae) and fuagal (?) remains (Eomyce-
characters of the microfossils are described. Their

In addition, they consists of microplanktons

discovery in the rocks of the area is the fusc find of these microorganisms knowa to-date. The

occurrence of microflora (microfauna) in the rocks assists in the reconstruction of the

paleo-

ervironments of the antient Garhwal Himalayan ocean, and lating of the Precambrian phyllites

of the Amri Unit,

INTRODUCTION

E  occurrence of fo.ual spheroidal  algal

remains, of living cyanophycean (Chroccou
ceae) affinithes, and organic- walled micro-
plankions (acritarchs) from 1he jate Precambrian
schistose phyllites of Dogadda (Gathwal Himalaya,
India) have sot  been  reported  so  har In
India, however, acritarchs  and cyanophlycean  algal
remains  (spheroidal,  filamentous) have  been
recorded from North India (Kumaun and Garhwa
Himalavas, Son Valley)., South Indiy  (Kaladgi

Curr Sci—3

Basin, Karnataka State, Andbhra Pradesh) and Madhva
Piadesh (Rampura), ranging in age  from late
Precambrian to Cambrian (Sdujha ef al.12, Salujha
et al 1314 Venhatachaly and Rawat!®; Venkatachala
et al20, Prakash?, Vishwanathiah et al?!, Mathy
and Shukla?, Nautival® 7). Furthetmore, a con-
siderable amount of information on the <phetoidal
algal remains and microplandhtons fiom  the ’late
Procambrian the USA., Canady,
Austraba, Afuda; and Russia has been published
(Vologdin and Drozdovat®; Sthopt!® ) Schopf and

rovchs 0l



A ic 1%
FIiGS. 1-13. Photomicrographs of algal (sphe-
roidal) and fungal (?) remains from the late Pre-

cambrian schistose phyllites of the Garhwal Himalaya,
India, at northeasternn Dopadda. Figs. 1-6, 12. 13.

Myxococcoides minor; Figs. 7, 8. Granomarginata
primitiva; Fig. 9. Incertae Sedis Type 1; Fig. 10.
Photosphaeridium wvolkovee; Fig. 11. Eomycetopsis

seprata. All ¥igs. X 2,000 approx., bur Figs. 11-13
(chin section), X 900 approx.
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Screncea

Blacicl?;  Schopfl8;  McConnell4;  Majthy? ;
Nautiyals).

The Precambrian to Lower Palaeozoic roche
(phiyllite, slate; silistone) of the Garhwal Himalaya
have considerably puzzled the European and Indiany
geologists for a long time. ‘Their eavironment ¢f
deposition could not be deciphered with certainty
owng to non-availability of fossils and have been
dated dubiously on the basis of lithology (Auden! -
ValdiyalS; Ravi Shanker and Ganesanl? s Pande8).
However, the recent geological work by the author
in  the Garhwal (Nautiyal®) and Kumaun
(Nautiyal®:?)  Himalayas provides sigruficant
mformation of the Precambrian sequences, and
suggests further investigation of ‘the Precambrian to
Lower Palacozoic rocks. The present paper
reports the first discovery of cyanophycean algas
remains and microplanktons (acritarchs) from the
Precambrian schistose phyllites of the QGarhwal
Himalaya at northeastern Dogadda, India.

The area of investigation occurs on a motor roal
side occupying between Dogadda and Lansdown,
and the outcrop section is located at about
2% miles distance (on straight llne) from Dogadda.
It is confined between long. 78° 39’ E and 78° 39-50’F,
and lat. 29° 49" N and 29° 49-50’ N of the Garhwal
Himalaya- At this locality: a 15-20 m. thick section of
greenish gray schistose phyllites (Amri Unit) of
the Garhwal Nappe was studied. The phyllites are
non-calcareous, compact, hard and cobsist of
whitt quartz lenticles (up to 3” long). ‘They con-
stitute the intrusive relationship with the Lansdown
Granite northwards; and have been studied
earher (Table I) as Precambrian(?) to
Lower Palacozoic rocks (Auden!; Ravi Shanker and
Gmesm_lﬁ, Saklani et ulll),

MiICROFLORAL (MICROFAUNAL) DISTRIBUTION AND
PDESCRIPTION

The schistose phylliteé were macerated (Figs. 1-10)
and examined in thin sections (Figs. 11-13) and
revealed abundant cyanophycean alzal remains
(Figs. 1-6, 12, 13) and acritarchs (Figs. 7, 8, 10)
in common distribution. In addition; some fungal(?)
remains were also observed (Figs. 9, 11). The
rock matrix in  thin sections exhibited high
concentrations of black carbonaceous matter, The
organi¢ fossils are easily detached (or offset) from
the matrix due to rock rupturing in thin sections
(Figs. 11-13). However; they appear well
preserved as dark brown to dark grey. ‘The
discovered microorganisms include : Myrococcosdes
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minor, Eomycelopsis septata  Granomarginata
premitiva, Protosphaeridium volkovae and Incertae
Sedis Type 1.

SYSTEMATIC DESCRIPTIONS AND BIOLOGICAL
RELATIONS OF ALGAR

Phylum : CYANOPHYTA; C(lass: CYANO-
PHYCEAE, Order: CHROQCOCCACEAL
Nageli. 1849,

Genus : Myxococcoides Schopf, 1968.
Myxococcoides minor Xhopf, 196%
(Figs. 1-6, 12, 13)

Cells mostly spherical to snbspherical; freguently
ellipsoidal to slightly flatlened compressional forms
(Fig. 4) also occur; they occur either as solitary
(Figs. 12, 13) or aggregated into ellipsoidal
colony of 25 to about 40 cells (Figs. 1-6), surface
ornamentation of cells, psilate to slighly punctate,
dark brown; celi diameter range; 8-50 to 10-50 ¢
(average diameter 9-20x with 30 cells), <ell
wall distinct and thick; 0-7 to 0-8 &, cells attached
with  granular;  non-lamellated organic  Matfix
(Figs. 1, 3) about 2 thick. This species of the
Garhwal Himalaya closely compares to M. minor
(Pi. 83, Fig. 1, P1. B3, Fig, 10, Schopild), from
the late Precambrian Bitter Springs Formation of
Central Australia.

“FUNGI ()7
Phylum : EUMYCOPHYTA (?)

Genus : Eomycetopsss Schopf; 1968
Eomycetopsis septata Maithy, 1975

(Fig. 11)

Pilaments of solitary occurrence; with smooth
surface tuxture of walls; more-or-less cylindrical,
septate, septate part of filament varying in length,
filaments apparently attenuated at septa, brown ;

filament 434 long (broken specimen), diameier
ame n g

6 », septate part of fAlament measured in  two
places, about 9 & E. septaip compates 10 the

solitary filament of the same species (P1. 3, Fig.: 24,
Maithy2), from the late Precambrian Bushimay

System of Kanshi, Zaire.

Incertae Sedis
ACRITARCHA Fuvitt, 1963, Sub-group

Downic, Fvite and

Group .
SPHALROMORPHITAE

Sarjeant, 1963.
Genus ;. Granonutrgindta Naumova, 1961,

Granoniarginala primsitiva Salujha, Rehman and

Arota, 1971,
(Pigs. 7, 8)
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Test spherical, partly folded, exine thick about
2y wide peripheral thickening present, coarsely
granulose, occurring as individual (Fig. 8) or in
union (Fig. 7), dark greyish brown, test diameler
range; 13 to 20u, grana 1 to 1-50x wide. This
species of the Garhwal Himalaya is similar as
G. priminva (Pl. 111 Figs. 18-20, Salujha et al.12),
from the Lower Vindhyans (late Precambrian) of
Son Valley and also compares to the form
(i, 1. Fig. 12, Salujha ef #L.13) in the Bhima
sediments of Kamataka State.

Genus ;: Protosphaeridium Timofeev, 1963
Protosphaeridium volkovge Maithy and Shukla, 1377

(Fig. 10)

Test  circular-oval in outline, thin-walled with
folds apparently visible on the margin, exinc
intrapunctate, partly | ruptured during prescrvation,
dark grey, overall size, about 42ux. This species
closely compares to P. volkovae (Pl. 2, Fig. 1§,
Maithy and Shukla?), from the late Precambrian
Suket Shales {Lower Vindhyan) of Rampura o
Madhya  Pradesh. The Rampura specimens
remarkably show almost the same pattern of
folding and rupturing of test walls as that of the
Garhwal Himalaya.

Incertaec Sedis Type 1
{Fig. 9)

Elopgated oblong filament (broken part), psilace,
septate, constriction at septum apparent, narow end
with an opening (?) surrounded by a curved septum,
brown: overall size, 37 # (broken specimen}, 12
wide at center, filament, part between two septa, 24 &,
narcow end 6 g wide, septa about 2 & thick. Incertae
sedis Type 1 is suspected as fungal temain.

PALEQOENVIRONMENT AND AGE ASSIGNMENT

The schistose phyllites (Amri Unie) of the
Garhwal Himalayan Nappe at northeastern Dogadda
are dominated by the colonial form of fossil blue-
sreen algae, referable to the modern Cyanophycean
order Chrodcoccaceae, in the microflora (microfaund),
The development of  benthic, colomial  bluc-green
algae requires the process of photosynthesis in shallow
water environments. Its high concentrurion in  the
phyllites is associated with the orgasic-walled micro-
planktons (Granomarginata primitiva, Protophyeridium
rolborae) w planktonic habitat of shallow putnine
cnvironment, Genedilly,  these are
wegpastive of existence of extensive, shallow, aacient
Garhwal Himalayan  ocvans that  provided a4 very
suitable  enviconment  (liccoral  photic zone)  for
coloaial algal growth (Schopi?®, Schopt and Blacici?,
Nautiyal8), The microorganisms were preseeved in

mictutomtls
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the marine, greenish grey mud before the sediment
was ooasolidated and metamorphosed to  schistose
phyllites,

The schistose phyllites of the Garhwal Himalaya
have been equated to the Chandpur Series, assigning
Pre-Cambrian (?) and Lower Palaeczoic as probable
ages (Audenl; Ravi Shanker and Ganesanl0;
Saklani et «l.l') (Table I). The author’s discovered
microfioral (microfaunal) assemblage predominantly
consists of the late Precambrian microorganisms
(Myxococcoides minor, Eomycetopsis septata, Grano-
marginata primiiiva, Protosphaeridium volkovae) that
have been reported from Australia, Africa, and India
(see systematic part). Therefore, a2 late Precambriap
age is proposed to the schistose phyllites of the
Garhwal Himalayan Nappe, at the northeastern
Dogadda region, on the basis of microfloral (micro-
farnal) assemblages. In addition, it is suggested
that these phyllites may be correlated with
the late Pparambrian Lower Vindhyans Semri
Series} of Son Valley (Mirzapur) and Rampura
(Madhya Pradesh) on the presence of the diagnostic
mictoplanktons, Granomarginata primitiva and Photo-
sphaeridium wvolkovae.
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