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of scattering and absorption. The measured wave-
gutde loss of 2.9dB/cm is quite Impressive to
consider this matertal as a potential candidate in the
fabrication of integrated optical circuits.
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FOSSIL CHARQPHYTA — A SCANNING
ELECTRON MICROSCOPIC STUDY AND
DEPOSITIONAL ENVIRONMENT

KALYAN CHAKRABORTY

Hydraulic Study Department, Calcutta Port Trust, 20,
Garden Reach Road, Calcutta 700 043, India.

ScanNING electron microscopy (SEM) has helped
to bring to light the detalled morphology of the
fossil Charophyta collected from late Quaternary
sediments of Calcutta, In an earlier study, the des-
cniption was simple because of the limitations of the
light microscope. The present investigation provides
valuable documentation for identification of fossil
Charophyta.

Morphometric measurements on gyrogonttes and
a simple morphologic description based on light
microscopy' led to their identification as Chara
fragilis Desvaux. The present morphologic descrip-
tion is in agreement with the earher 1dentification.

Daily* reported that fossils of C. fragilis are re-
lated to those of C. globularis in morphological fea-

tures. Tappan’ also held a similar view, But Soulie—
Marsche* described C. globularis as having concave
spiral rims. Interestingly, Bhatia and Mathur® found
that immature shells of C. fragilis show concave
spiral rims while the mature ones show convex spiral
rims, and in the latter case C. fragilis resembles
Grambastichara. Therefore, it seems that Daily®
and Tappan®’ observed the immature shells of C.
fragilis.

The morphometric characteristics of gyrogonites
are given in table 1. The gyrogonites are apically
somewhat rounded and slightly conical in the basal
part. This structure gives rise to their anisopolarity.
Both the apex and base, which are circular with
pores, are somewhat truncated in the apical peri-
pheral zone in lateral view. Five spiral rims form a
hollow and a depression (figures 1 and 2) on the
apex which is covered by five plates with relatively
smooth, curved outline and a raised partition bet-
ween plates. The apical plates radiate from a central
zone which i1s much smaller compared to that of the
base. The basal plate is however undivided and
made up of a simple cell only. On the other hand
five basal plates form a truncated pentagonal pyra-
mid (figure 3). The spiral rims appear to be evolved
from these basal plates and, interestingly, each of
them terminates at the peripheral margin of an
apical plate with a pointed end (figure 1). As evi-
dent from figures 2 and 4, the surface texture of the
rims appears smooth, porous and rugose with
gradual 1ncrease in magnification, Within the sur-
face there are two sets of clongated fissures and
a crack-like feature oblique to the suture line
(figures 2 and 4) which is simple; occasionally fine
rnbs transverse to the suture line are visible. The
‘stems’ or utricles are like hollow tubes (diameter
300 pm) with longitudinal furrows extending from
one end to the other, The longitudinal furrows give
rise to plates with a rough, pitted surface not very
regular in outhine (figure §). In some cases, the
[ongitudinal furrows are not distinct and a brack-
like cell seems to be present in one of the utricles

Table 1 Morphometric characteristics of gyrogonuites

Thickness of

Length Width the rimy
Sp. No. (em) (um) (1tm)
1 600 465 75
2 450 400} 6075
3 570 525 6075
4 45~60

510 405

i e -y

No. of rms Iniso-polarity
from latesad ey
VICW (ANI) Remuarks
1{} 1.2y Rims convex
! 1.12 Ry convex
JO 1.00 Rims convex
10) 1.26 Rims convex
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Figures 1-6. 1. Gyrogonite showing the apex and spiral rims (X 100); 2. Apical part of gyrogonite showing
hive thin, smooth plates with curved outline and a raised partition between plates, elongated fissures are
oblique to the suture line (X 235); 3. Basal part of gyrogonite showing five basal plates that form a truncated
pentagonal pyramid (X 50; x 300); 4. Surface texture of the spiral nms (X 60; x 600); 5. Utricle showing
longitudinal furrows with rough surface and pits (x 60), and 6. One of the utricles showing brack-like cell
and indistinct longitudinal furrows (X% 45; % 135).
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Figure 7. Transverse section of the utricle showing
uniformly smooth wall (X 535).

(figure 6). The transverse section of the wall is
about 50 um thick and uniformly smooth and the
transverse fracture surface withmm it has a ilaky
appearance (figure 7).

The hme-encrusted utricles are very brittle and
difficult to collect even with brush and needies.
Besides, it 1s an established fact that the external
calcification turns into calcareous mud readily after
the death of the plant. These properties make the
preservation of the utricles as fossils a rare occur-
rence, Therefore, their presence along with gyro-
gonttes indicates their deposition in a very quiet and
specific environment, probably in a bog or swamp.
Palynolo<:cal investigation of the ‘Calcutta peat’ by
Mukherjee and Chakraborty® also revealed that the
locus of formation of the litho-units of late Quater-
nary age lay within the region of broad, relatively
flat alluvial plain characterized by numerous
swamps clothed with hydrophytic vegetation. The
abundant growth of C. fragilis in a pond in the
Botanical Garden of the Punjab University,
Chandigarh’, and also in a similar situation in the
Gangetic Bengal (Chatterjee, personal commiuni-
cation) is indicative of its wide occurrence In
comparatively undisturbed ponds or puddles which
were abundant in the area from which the fossil
specimens were collected. It may also be inferred
that the C. fragilis is of wide occurrence, as speci-
mens (gyrogonites) have been retrieved from
two areas as widely separated as Calcutta and
Chandigarh.

The author thanks Prof. P. K. Chatterjee,
Department of Botany, Calcutta Umversity for
identification of the algae and scrutiny of the
manuscript. He also thanks Dr S, Chowdhury,
Department of Geological Sciences, Jadavpur

University, for encouragement and help during this
work.
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GEOCHEMICAL DISTINCTION OF LAVA
FLOWS FROM AJRA-MAHAGAON AREA

N. W. GOKHALE and K. BHIMSEN

Department of Swdies in Geology, Karnatak University,
Dharwad 580 003, India.

Ax attempt has been made to ascertain the exis-
tence of any relation between the present height
of exposure of lava flows and their chemical
composition by studying the basaltic flows atop
Dharwarian Schists and the Kaladgi sandstones
exposed over an area of 609km® around Ajra-
Mahagaon townships, Kolhapur district, Maha-
rashtra state. These flows form the southwestern
fringe of the Deccan Basalts (Survey of India topo-
sheet No. 47 L/4 and L/8) and extend between
Jlongitudes 74°12°30” and 74°30°'E, and [atitudes 16°
and 16°15'N. Maximum elevation is 1050m. The
exposed thickness of the greenish-black, fine
grained flows, 3—4 in number (apparently due to the
steps produced by erosion), is around 384m.
Representative samples (38 in number) have been
chemically analysed and the results are given n
tables 1-3. The analysed samples have been arbi-
trarily grouped into three groups corresponding to
levels 667767, 767-807, 867-967m respectively.
To establish the existence or otherwise of these
groups, peostatistical Ftest analysis has  been
carricd out and the results are given in table 4. A tn-
angular variation diagram (figure 1) depicung
critical oxide content of the samples (TiO;, CaO
and K-O, 99% level of confidence, table 4), has
been constructed, which demonstrates that only two
groups, and not three, exist amongst the rocks



