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The paper records for the first time twenty-three species of fresh-water diatoms, represented by the eleven genera belonging to six

families, from the permanent fresh-water streams—Mohand nala, Rajpur nala,

the Doon Valley and out of which four are described as a new.
species represent the order Pennales.

Sahastradhara nala and Tapkeshwar nala situated in
Only one species belongs to the order Centrales and rest of the

The presence of these diatoms in the above nalas suggests that their distribution in these nalas is

affected by the chemical composition of the water, nature of the surrounding rocks and some ecological factors.

INTRODUCTION

The present study is based on the fresh-water diatoms
collected from the four fresh-water permanent tributaries
known as Mohand nala, Rajpur nala, Sahastradhara nala
and Tapkeshwar nala of the Doon Valley in the month of
February, 1969 by the authors. The Doon Valley (Fig.1)
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Fig, I—showing location of the area.

is situated at a height of about 679 metres from the
mean sea level. The study was carried out in the Geology
Department, Lucknow University, Lucknow.

The Mohand nala flows on the Siwalik formation
which is mainly composed of sandstones and shales and
its water contains a low percentage of calcium carbonate.
The Rajpur nala flows through limestones and shales
and its water contains a high percentage of calcium car-
bonate. The Sahastradhara nala mainly flows through
the limestone region and its water contains a high per-
centage of calcium carbonate. The Tapkeshwar nala,
named after the Tapkeshwar temple of God Shiva, flows
on the basement of the Upper Siwalik Boulder Beds con-
taining big boulders of quartzite, limestones and chert
etc. and its water contains a low percentage of calcium
carbonate. The table-1 shows that the distribution of the
diatoms in these nalas is mainly influenced by the che-
mical composition of water, nature of the surrounding
substratum and fluctuation in climate.

No work on the fresh-water diatoms of this region has
been made prior to the present study. Some of the poorly
described species of the diatoms have been redescribed
in this paper. The living diatoms from the other parts
of India have been described by Skvortzow (1935), Biswas
(1936), Venkataraman (1939, 1956), Gonzalves and
Gandhi (1952-1954), Krishnamurthy (1954), Gandhi
(1955-1956, 1958-1960), Misra (1956), Desikachary (1956,
1962), Subrahmanyan (1958), Singh (1960) and Singh
(1961-1963).

*Present address:

Institute of Petroleum Exploration, O. N. G. Commission, Dehra Dun

*Read in the Third Colloquium on Indian Micropalaeontology and Strat1graphy held at Chandigarh on Dccember 1719, 1973.
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Table 1

Showing distribution of the fresh-water diatoms in the
Doon Valley

Index: A— Absent; P—Present.

Sa-

has- Tap-

Diatoms MgI}:;al:d Rﬁig:r dtli:;a kv(\:':l:‘-

Nala Nala
Anomoconeis sp. P A A A
Cymbella budda P A A A
Cymbella cymbiformis A A P A
Cymbella sharmai sp. nov. P A A A
Cymbella tapkeshwarneis sp. nov. A A A P
Cymbella turgidula : A A A P
Diploneis ovalis A A P A
Eunotia desikacharyi sp. nov. P A A A
Fragilaria brevistriata A A B A
Fragilaria lcapm:ina P P P P
Fragilaria intermedia Grun. var. robusta A A P A
Gomphonema olivaceum P A A A
Melosira varians P A A A
Navicula biskti sp. nov. A P P A
Navicula calcuttaensis D A P A
Navicula capitellata P A A A
Navicula cryptocephala P A A A
Navicula viridula A P P A
Pinnularia caleutta P A A A

Rhopalodia gibba (Ehr.) Mull. var.

ventricosa F £ P A A A
Rhopalodia sp. 1 P A A A
Rhopalodia sp. 2 P A A A
Synedra ulna A A P A

METHOD

The samples containing diatoms were first treated with
concentrated Sulphuric acid for twelve hours. After the
acid treatment, the samples were theroughly washed
with distilled water till all the acid was removed. The
washed samples were centrifused for fifteen minutes and
mixed with the cooked liquid of polyvinyl alcohol. A
small drop of this material was spread over a coverslip
with the help of a needle and allowed to dry. When

the material dried up completely, the coverslip was
mounted over the glass slide with a small quantity of
Bional which is a very good mounting media for making
the slides of diatoms because it does not require oven
treatment and has a good refractive index.

The classification of diatoms which is given in Smith
(1950) is followed in the present paper.

SYSTEMATIC BOTANY

Division Chrysophyta
Class
Order

Suborder

Bacillariophyceae
Centrales
Coscinodiscineae

Coscinodiscaceae

Melosira Agardh, 1824

Family

Genus

Melosira varians Agardh.
Plate 1, fig. 1
1936 Melosira varians Agardh., Skvortzow, p. 11.

Hypotype. A filament, slide no. D. L. U. 1, Museum,
Geology Department, Lucknow University, Lucknow.

Measurements in .
Length (L)
22.9

L/W
1.65

Specimen

Width (W)
Hypotype 13.8

Remarks. The present form is identical to the type
species Melosira varians Agardh (see Skvortzow, 1936) and
occurs in abundance in the Mohand nala only.

Locality. Mohand nala.
Order
Suborder

Pennales
Fragilarineae
Family Fragilariaceae

Genus Fragilaria Lyngbye, 1819

Fragilaria brevistriata Grun.
Plate 1, figs. 2-3.
1963 Fragilaria brevistriata Grun., Singh, p. 623.
Hypotype. 2 frustules, slide nos. D. L. U. 2-3,

Museum, Geology Department, Lucknow University,
Lucknow.
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Measurements: in y. *

3 :Vx;idth (Wj =

3 g e 5 S |
Hypotype: . .- 33.6 9e2e #8h 165 arh
Hypotype 32.1° oLy 8.00°

“"Remarks: The form agrees with the type species (figur-
ed in Singh, k
Sahastradhara nalas. Samples were collected from the
bottom of Rajpura nala and Sahatradhara.

Localiy. Rajpur and Sahastradhara nalas.
- Fragilqr;'a “.caprwina Desm.
Plate li, ﬁ_gs. 4-6; Plate 2, fig. 6.
1936 Fragilaria ~capucina . Desm., Skvortzow, p. 16.

Hypotype. - 3 frustules and one:filament, slide nos.
D. L. U. 4-6, Museum, . Geology Department, Lucknow
University, Lucknow.

Measurements in .. -

Specimen Length (L) - Width (W) L/W
Hypotype 10 4 - 7.6 sEEe
Hypotype 79.6 = 10,47
Hypotype - 9.6 27.6 10.47» -

Remarks. It resembles the type species and. is .very

well distributed in all the four nalas.

Locality.  Mohand, Rajpur,

o2 Sallastradhara
Tapkeshwar nalas. - ‘

Fmgzlarm mtermedm Grun. var robusm Venkataraman
: ; Plate 1, figs. 8-11.,

1939  Fragilaria intermedia Grun. var.: robusta® Venkata-

raman, pp. 304-305.

Hypotype. 5 frustules, .slide Los. .D.. L. U. 8-10,
Museum, Geology Department, Lucknow University,
Lucknow. sl :

Measurements in i

Specimen Length (L) Width (W) LW
Hypotype L9 9.1 7.9
Hypotype .61.2 ; 7.6 8.05 .. .
Hypotype 56.6 7.6 7.44
H;j_rpety.p.e- 50.5 9.2 5.48.
Hypotype 50.5 e 6.65

1963) -and  occurs in ‘the "Rajpur and

g

Remarks. The recorded $pecies is similar to Fragilaria
intermedia Grun.. var. robusta. described by Venkataraman
(1939) from the fresh-water stream, Vaiyampatti, Trichi-
nopaly, Madras. It occurs in abundamce in the Sahastra-
dhara nala only.

Localiz{y ‘Sahastradhara nala.
Genus Synecha Ehrenberg, 1830

Synedm ulna (N1 zsch) Ehrenberg
- Plate |, figs G ulAls

1989 Synedra ulna (Nitzsch) Ehrenberg, Venkataraman,'.
pp. 305, 307 e

1963 Synedra wina: (Nltksch) Ehrenberg, Smgh p. 623
“ Hypotype. 3 TFrustules, slide nos. D. L. -U. 4, 7, iy

Museum, » Geology Department, - Lucknow University,
Lucknow. .

Measurements in w.

Specimen * Length (L) Width (W) LW
Hypotype 41012 * 7.6 i B
Hypotype 782.6 6.1 5
Hypotype * 82.6 S e 13.54

Remarks. The ‘describel.d species agrees ‘with the type
species and occurs rarely in the Sahastradhara nala.

kLomliz{yl.' Sahas’bradhare nala.

Eunotiaceae
Eunotia Ehrenberg, 1837

Family

Genus
Eunvtia desikacharyr sp. nov.

* Plate 2, figs. 1-5.

Holotype. A frustule, slide no. DU D (PL-2,fig.
2), Museum, Geology Department, Lucknow University, .
Lucknow ’ P

Pamtype 4 frustule, shde nos. D. L. U. 2-3, 13,

Museum, Geology Department, Lucknow University,
Lucknow.

Description. Valve kidney shaped ; dorsal margin convex- -
in-.the middle and concave at both.the extremities ; ventral
margin.concave in the middle;:ends:. obtuse. Raphe in-
distinct; polar. nodules. 1nd1st1nvct Striae- promment, vary.,
in. number .from. 10 to: 15.. »

Measurements in y. .
Length (L)
33.7

L/W
. 3.66

Width (W) - -
9.2

Specmaen

Holotype
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Paratype 39.8 9.2 4.32
Paratype 3215 9.2 3.48
Paratype 30.6 10.7 \ \\2‘.85
Paratype 30.6 9.2 B30

Remarks. The described new species resembles Eunotia
pectinalis (Kitz.) Rabh. var. minor (Kutel) Rabh. in outline
but differs from the latter in having less number of striae
and more width. It can be also differentiated from
Eunolia t&c‘[ziro/zz’ana Mull. from its prominently concave

ventral margin. It grows in abundance in the Mohand

nala.
Type locality. Mohand nala.

Etymology. The species is named after Prof. T. V.
Desikachary, University Botany Laboratory, Madras.
Suborder Naviculineae :
Famuily Naviculaceae
Genus  Navicula Bory, 1822
Navicula bishti sp. nov.
Plate 3, figs. 1-2, 4.
Holotype. A frustule, slide no. D. L. U. 6 (Pl 3, fig.

2), Museum, Geology Department, Lucknow University,
Lucknow. -

Paratype. 2 frustules, slide no. D. L. U. 6, Museum,

Geology Department, Lucknow University, Lucknow.

Déscripiion. Valve lanceolate shaped, symmetrical;

lateral margins entire, convex and with thick borders;
ends obtuse. Axial area straight and narrow; raphe pro-
minent in the middle and narrow. Central nodule may
or may not be divided into two parts by the raphe, polar
nodules well developed. Striae prominent, radial in the
middle and obliquely arranged in the rest part of the valve,
vary in number from 55-70.

Measurements in .

Specimen Length (L) Width (W) L/W
Holotype 71.9 12:2 5.89
Paratype 765 10.7 7.14
Paratype . 67.3 12.2 5.51

Remarks. The obtuse ends .and higher dimensions of
the valve of the present new species differentiate it from
the, Navicula cryptocephala Kiitz. It resembles Navicula
rostellata Kutz. in outline but differs from the latter in
having well-developed polar nodules, larger length and
less' number of striac. The species grow in  the Rajpur
and Sahastradhara nalas in abundance.

Type locality. Sahastradhara nala;

other locality—
Rajpur nala. : T

Etymology. The species is named after Dr. S.'S.' Bisht,
Botany Department, Lucknow University, Lucknpw.
Navicula calcuttensis Skvortzow
Plate 5, figs. 1-3
1935 Navicula calcuttensis Skvortzow, p- 184.

Hypotype. 3 frustules, slide nos. D.L.U. 8-9, 12, Museum,
Geology Department, Lucknow University, Lucknow.

Measurements in p.

Specimen Length (L) Width (W) . LW
Hypotype 36.7 10.7 3.42
Hypotype 29.1 T 87
Hypotype 291 6.1 4.77

Remarks. The described form resembles closely the
type species reported from the fresh-water pond of
Calcutta by Skvortzow (1935).

Locality. Sahastradhara and Mohand nalas.
Navicula capitelfata Skvortkow
Plate 2, fig. 7.

1935 Navicula capitellata Skvortzow, p. 183.

~ Hypotype. 2 frustules, slide no. D. L. U. 13, Museun?l,’
Geology Department, Lucknow University, Lucknow.

Measurements in ..

Specimen Length (L) Width (W) - L/W
Hypotype 27.5 9.2 2.98
Hypotype =205 T 3.18

Remarks. The type species is reported from freshwater
pools of Calcutta, India by Skvortkow (1935). The forms,
obtained from the bottom mud samples of the Mohand
nala, are identical to the type species.

Locality. Mohand nala.
Navicula cryptocephala Kutz. -
Plate 3, fig. 3
1937 Navicula cryptocephala Kiitz., Skvortzow, p. 327.

1954 Navicula cryptocephala Kiitz., Gonzalves and Gandhi,
p. 345.

1963 Navicula cryptocephala Kiitz. Singh, oo (24,



56 SINGH, NAUTIYAL AND VIMAL

Hypotype. 1 frustules, slide no. D. L. U. 13, Museum,
Geology Department, Lucknow University, Lucknow.
Measurements in p.
Specimen

Length (L)  Width (W)

10.7

L/W
Hypotype 46 4.99

Remarks. It is similar to the type species and grows
in the Mohand nala only.

Locality. Mohand nalé..

Navicula viridula Kiitz.
Plate 4, figs. 1-3.

1954 Navicula viridula Kiitz., Gonzalves and Gandhi,
p. 347.

Hypotype. 3 frustules, slide nos. D. L. U. 6, 11, 14,

Museum, Geology Department, Lucknow University,
Lucknow.

Measurements in .

Specimen Length (L) Width (W) L/W
Hypotype 65.8 13.8 4.76
Hypotype 62.7 11553 4.09
Hypotype 56.6 12.7 4.45

Remarks. 1t resembles Nvicula viridula Kijtz. reported
by Gonzalves and Gandhi (1954) from the fresh-water
Powai Lake and streams at Borinli in Bombay. The
undivided central nodule has also been noticed in some
of the specimens. It grows profusely in the Rajpur and
Sahastradhara nalas.

Locality. Rajpur and Sahastradhara ;zalas.

Genus  Pinnularia Ehrenberg, 1840

Pinnularia calcutta Skvortzow
Plate 5, fig. 4.

1935 Pinnularia calcuita Skvortzow, p. 184.

Hypotype. A frustule, slide no. D. L. U. 13, Museum,
Geology Department, Lucknow Univer sity, Lucknow.

Measurements in ..

Specimen Length (L) Width (W) L/W

36.7 k2. 3.98

Hypotype

Remarks. It agrees with the type species. Only a single
fairly preserved specimen of this species has been found.

Locality. Mohand nala.

Genus Anomoeoneis Pfitzer, 1871

Anomoeonets sp. indet.
Plate 1, fig. 14.

Specimen. A frustule, slide no. D. L. U. 13, Museum,
Geology Department, Lucknow University, Lucknow.

Description. Valves rhombic-lanceolate; ends rostrate
and produced. Axial area narrow and straight, raphe
straight, narrow and distinct. Central and poiar nodules
distinct. Surface smooth. NG

Measurements in .

Length () Width (W)

70.4 16.8

Specimen L/W

4.19

bE 33

Remarks. The present form could not be identified
up to specific level due to lack of good specimens.

Locality. Mohand nala.

Genus Diploneis Ehrenberge, 1844

Diploneis ovalis (Hilse) Clev.
Plate 5, figs. 5-6.
1936 Diploneis ovalis (Hilse) Cleve., Skvortzow, p. 30.

Hypotype. 2 frustules, slideno’. D. L. U. 6, 15, Museum,
Geology Department, Lucknow University, Lucknow.

Measurements in .

Specimen Length (L) Width (W) L/wW
Hypotype 44.4 94.5 1.81
Hypotype 42.8 23.0 1.86

Remarks. The present form is similar to the type species
and is quite frequent in the Sahastradhara nala.

Locality. Sahastradhara nala.
Family Gomphonemataceae

Genus  Gomphonema Agardh, 1824

Gomphonema ?Polivaceum (Lyngbye) Kiitz.
Plate 6, figs. 1-3.

1936 Gomphonema olivaceum (Lyngbye) Kiitz.; Skvortzow,
p- 53.

1937 Gomphonema olivaceum (Lyngbye) Kiitz.; Skvortzow,
pp. 352-353.
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1954 Gomphonema olivaceum

(Lyngbye) Kiitz.; Krishna-
murthy, p. 375. : : :

Hypotype. 3 frustules, slide nos. D. L. U. 3, 13, Museum,
Geology Department, Lucknow University, Lucknow.

- Measurements in p.

Specimen Length (L) Width (W) L/W
Hypotype 38.2 10.7 3.57
Hypotype 39.8 10.7 3.71

Remarks. The present form is identical to the type
species but due to the lack of photomicrographs of the
type species it has been doubtfully referred to the latter.
It grows in abundance in the Mohand nala.

Locality. Mohand nala.

Family Cymbellaceae

Genus  Gymbella Agardh., 1930

Cymbella budda (Skvortzow)
Plate 6, figs. 4-5,
1935 Navicula budda, Skvortzow, p. 183.

Hypotype. 2 frustules, slide nos. D. L. U, 5, 9, Museum,
Geology Department, Lucknow University, Lucknow.

Description. Valve lanceolate; asymmetrical; dorsal
margin prominently arched ; ventral margin slightly
convex; ends produced. Axial area narrow and distinct;
raphe narrow and prominent. Central and polar nodules
well-developed. Striae prominent, slightly curved, radial
and parallel to each other, terminating at the axial
area, their number vary from 21 to 24.

Measurements in .

Specimen Length (L) Width (W) L/w
Hypotype 32.1 10.7 3.0
Hypotype 33.7 10.7 3.14

Remarks. The illustrated form resembles Gymbella budda
(Skvortzow). Skvortzow (1935) identified the type species
as Navicula budda. The authors noticed that the valves
of this species are not symmetrical but are asymmetrical.
The genus Navicula includes the forms having symmetrical
valves. Therefore, this species was erroneously referred
to the genus Nasicula by Skvortzow (1935).

Locality. Mohand nala.

Cymbella cymbiformis (Agardh., Kiitz.) Van Heurck
Plate 7, figs. 1-5.

1937 Gymbella cymbiformis (Agardh., Kiitz.) Van Heurck;
Skvortzew, pp. 49-50.

Hypotype. 5 frustules, slide nos. D. L. U. 6, 8, 10, 14,
Museum, Geology Department, Lucknow University,
Lucknow.

Description. Valve lanceolate, asymmetrical; dorsal
margin dentated, convex in the middle and gently sloping
at both the ends; ventral margin distinctly convex in
the centre and slightly concave at both the extremities;
ends obtuse. Axial area distinct, narrow and- slightly
curved; raphe distinct. Central and polar nodules well-
developed. Striae prominent, thick and parallel to each
other; small beads present on the each striae; the gap
between the two successive striae small; striae obliquely
arranged and meeting the axial area with
vary in number 3357,

a wide angle,

Measurements in p..

Specimen Length (L) Width (W) L/w
Hypotype 68.9 12.2 5.64
Hypotype 56.6 10.7 5.28
Hypotype 55.1 12.2 4.51
Hypotype 47.4 10.7 4.42
Hypotype 4015 10.7 3.85

Remarks. It agrees with the type species and grows in
abundance in the Sahastradhara nala only.

Locality. Sahastradhara nala.

Cymbella sharmai sp. nov.
Plate 8, figs. 1-4, 7.

Holotype. A frustules, slide no. D. L. U, 9 (Pl 8, fig.
2), Museum, Geology Department, Lucknow University,
Lucknow.

Paratype. Two frustules, slide no. 13, Museum, Geology
Department, Lucknow University, Lucknow.

Description. Valve boat shaped, slightly asymmetrical;
dorsal margin dentated and distinctly convex at the
centre.and gradually slopes towards the ends; ventral
margin prominently concave in the middle and going
upward towards the ends. Axial area narrow and convex
in outline; raphe very narrow and distinct. Central and
polar nodules indistinct. Striae thin, curved and promi-
nent, radial in the central region, very close to each
other, meeting the axial area with an angle, vary in
number from 79-83; interstitial spaces of the striae
occupied by short numerous transverse thin bars which
connect together the two adjacent striae.

Measurements in .
Length (L) Width (W)
107.1 30.6

Specimen Lw

Holotype &5
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110.2 275 4.0
99.5 26.0 3.82

Remarks. The described new species has some similarity
in outline with Gymbella leptoceras (Ehr.) Grun. but differs
from the latter in having larger dimensions of-the valve
and larger number of the striae. It differs from the
Cymbella tumida (Breb.) Van Heurck -var., borealis Grun.
in havylngvconcave ventral margin and larger width.

“Iype locality. Mohand nala.

Paratype
:Para)typ_e

Ezjz;ﬁology The species is named after Prof. S. D.
Sharma, Botany Department, D. A. V. postgraduate
College, Dehra Dun.

Cymbella  tapkeshwarensis  sp.

Plate 4, fig.

Holotppe. A frustule, slide nos. D. L. U. 4 (PL 4, fig.
4), Museum, Geology Department, Lucknow University,
Lucknow.

nov.

Description. Valve boat shaped, shghtly asymmctucal
dorsal margin dentated, distinctly convex in the middle
and cohcave at both the ends; ventral margin more or
less straight in the middle but depressed in the middle.
Axial area narrow, constricted in the middle part of the
valve - and .bordered at both the sides by a thin wall;
raphe distinct. - Central and polar nodules well-developed.
Striae prominent, curved, obliquely arranged, more or less
parallel to each other, radially arranged in the middle,
vary in number from 45-50, meeting the border walls of
the axial area with an angle; small beads present at the
junction between the striac and border walls of the axial
area.

Measurements in .
Length (L)
55.1

Width (W) L/W
16.8 3.27
Remarks. The present new species resembles Cymbella

twrgidula Grun. var. nipponica Skvorteow in outline but

differs from the latter in having depressed extremities,
more or less straight ventral dentated margin, and - large

Specimen
Holotype

number of the striae. It can also be differentiated from-

the Cymbella amphzcephala Naegeli by the presence of large

number of striae and more or less straight ventral margin

in former. The species is named after the Tapkeshwar
temple of .God Shiva. '

Y}pe localzz;y Tapkeshwar nala.

- Gymbella turgidula Grun
Plate 9, figs. 1-8.
1936 Cymbella turgidula Grun; Skvortzow, p. 49,

Hypotype : 8 frustules; slide no. D. L. U. 16, Museum,
Geology Department, Lucknow University, Lucknow.

. Description: *Valve lanceolate, asymmetrical; dorsal
margin dentated and convex in the middle, slightly
depressed at both the ends; ventral margin concave in
the middle and slightly depressed at both the ends; ends
rounded and slightly bulging out. Axial area narrow
and distinct; raphe distinct and narrow. . Central and
polar nodules well-developed. Striae prominent, obliquely
arranged, parallel to each other, joined the axial area
in the middle, the two striae of the opposite sides meet
raphe with an angle, vary in number from 30 te 39.

Measurements in . :

Specimen Length (L) Width (W) : LW
Hypotype 44.4 15.3 2.90 .
Hypotype 41.3 13.8 2.99
Hypotype 35.2 10.7 3.28
Hypotype 387 =107 3.14
Hypotype 821 2.2 2.63
Hypot pe 277 9.2 2.98

Remarks: The describea form is identical to the type

species and grows in abundance in the Tapkeshwar nala
The forms of this species were collected  from the pink
colour mass of musilage ﬂoatmg over the water in the
T?peskwhm nala

Localzty Tapkeshwar nala.
Rhopalodia gibba (Ehr.) Mull. var. ventriédsa (Ehr; ) Gfun': :
Plate 8, fig. 8; Plate 10, fig. 5. ]

1940  Rhopalodia gibba (Ehr.) Mull Var., 0entricosa (Ehr)
Grun., Venkataraman, p. 350.

Hypotype : 2 frustules, slide no. D. L. U. 12, Museum,
Geology Department, Lucknow University, Lucknow.

Measurements i & :

Specimen Length (L) Width (W) L/W
Hypotype 68.9 93.0: = " 9:99-
Hypotype 84.2 2760 o 305

* Remarks: Tt rescmbles Rhopalodia gibba (Ehr.) Mull.

var. ventricosa Grun. described by Venkataraman (1940)
ﬁom the fresh-water braok, Masmgudl Ootacamund,
Nilgiris.- : :

Locality Mohand nala. :
Rizopalodza sp- 1.
Pla.te 6, ﬁQ’ 6 Plate 10, figs. 3 4

- Specimen - 2 frustules, shdc no.. D. L. U. 12, Museun,,
Geology Depmtment Lucknow University,  Lucknow.
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Description: In girdle view, valve linear,
the middle, lateral margins slightly depressed behind
the middle part of the frustule; ends obtuse.
zone broad in the middle and slightly decrease in breadth
towards the extremities. Transverse costae prominent,
vary in number from 58—60. Axial field narrow and

disitnct, ornamented with transverse costae. Central
and polar nodules indistinct. AT X gwebe svlay
Measurements in .
SPeSmEn.  _ uios v LOUEIB Y (Width(W)
e 2 82.6 23.0 3.59
o - 78.1 19.9 3292,
Remarks. The present f(nrn differs from its a associated

species R}zoﬁaloa’m sp. 2" in“having’ bréader - girdle Zone.

Locality: Moliand nala.

Rhopalodia sp. 2 Ghilx

Plate 8, figs. 5-6; Plate 10, figs. 1-2.

Specimen : 4 frustules slide nos. D. L. U. 12, Museumn,
Geology Department, Lucknow University, Lucknow.

Description: In girdle view, valve linear, inflated in-
the middle; lateral margins behind the central part of the
frustule concave; ends obtuse.
in the middle and broader at both the extremities. Trans-
verse costae prominent, vary ir number from 48-67.
Axial field narrow, ornamented by the transverse costae.

Central and polar nodules not distinct.
Locality Mohand naly; "> 0l & % oy sube
Measwemeni& in H' ST e s e
Specnnen : Lenéth (L) V‘\‘/id.t.:h (W) L/W :
= 5 88.8 00 Sl it
> = 87.2 22.9 3.80,
e o 68.9 [3.3,, = 400,
- L e e
Remarks : Tt grows in abundance in the Mohand nala.
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EXPLANATION OF PLATES

PLATE 1

1. Melosira varians Agardh., valve view, X 700.
2-3. Fragilaria brevistriata Grun., valve views, x700.
4-6. Fragilaria capucina Desm., valve views, X 700.
7, 12-13. Synedra ulpa (Nitz.) Ehrenberg, valve views, Xx700. :
8-11. Fragilaria intermedia Grun. var. robusta Venkataraman, valve views, Xx700.
14. ?Anomoeoneis sp., valve view, x700.

PLATE 2

1-5. Eunotia deshikacharyi sp. nov., Figs. 1, 3-5, valve views of the paratypcé y Fig. 2, valve view of the holotype, x1500.
6. Fragilaria capucina Desm., girdle view, x700.
7. Navicula capitellata Skvortzow, valve view, X 1500.

o PLATE 3
1-2, 4. Navicula biskti sp: nov:, Figs. 1, 4, valve views of the parétype; Fig. 2, valve v,iew of -the holotype,xlSOO.
3. Navicula cryptocephala Kutz., valve view, x1500. : ' =2 : :
' PLATE 4

‘1-3.  Navicula viridula Kutz., valve views, x1500.
4. Gymbella tapkeshwarensis sp. nov., valve view of the holotype, x1500.

PLATE 5

1-3. Navicula calcuttensis Skvortzow, valve views, % 1500.
4. Pinularia calcutta Skvortzow, valve view, x1500.
5-6. Diploneis ovalis (Hilse) Cleve., valve views, x1500.

PLATE 6

1-3. Gomph 2olivaceum (Lyngbye) Kutz., Fig. 1, girdle view; Fig. 2-3, valve views, x1500.
4.5, Cymbella budda (Skvortzow), valve views, x1500. '

6. Rkhopalodia sp. 1, girdle view, Xx700.

7. Rhopalodia sp. 2, girdle view, x700.

PLATE 7 : B
1-5. Cymbella cymbiformis (Agardh., Kutz) Van Heurck., Figs. 1-4, valve views; Fig. 5, girdle view, x 1500.
PLATE 8

1-4, 7. Gymbella sharmai sp. nov., Figs. 1, 3, valve views of the paratypes; Fig. 2, valve view of the holotype; Fig. 4, 7, girdle
view of the paratype; x1500.
5-6. Rhopalodia sp. 2, girdle views, x700.
8. Rhopalodia gibba (Ehr.) Mull. var. ventricosa (Ehr.) Grun., girdle view, x700.

PLATE 9
1-8. Gymbella turgidula Grun., Figs. 1-6, valve views; Fig. 7-8, girdle views, x1500.
: PLATE. 10

1-2. Rhopalodia sp. 2, girdle views, X 700.
3-4. Rhopalodia sp. 1, girdle views, Xx700. :
5.  Rhopalodia gibba (Ehr) Mull var. ventricosa (Ehr.) Grun, girdle view, Xx700.
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