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A CONTRIBUTION TO OUR KNOWLEDGE OF THE DIATOM
GENUS PINNULARIA
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Gujaral College, Almedabad

(With twenty-one figures)
INIRODUCTION

The material for the present paper was collected during the rainy
season of 1949, from many millet and paddy fields and road-side pools
at Mugad, a place some 9-10 miles away from Dharwar (Mysore State).
Tt was then preserved in 5-6% of commercial formalin.  On the author’s
transfer to the Ismail Yusuf College, Jogeswari, Bombay, the said material
was examined in part and the temaining at the Rajaram College.
Kolhaput, during 1951-56 _

On examination, the collection was fourd to be very rich in diatomeg
as can be seen from the number of forms {over sixty) found, in propot-
tion to the atea explored. Among these forms, the genera fimnularia
and Hantzschia appeared to be significant in species. Here the author
restricts his paper to describing Pinnulatias only, as they occurred in a
good number.

For the classification and ideniification of these forms, Cleve-Euler's

1951-55) monograph is chiefly followed in consultation with Hustedt’s
{1930) monograph. Iere, the preference is given to the former since it
bas many sections temodelled and a few newly added, besides having a
large number of ferms described and rearranged. However, the epithets
like, * v. genuina ;v. lypice; L. 1ypica ete. ete which refer to the species
or variety propet are dropped, being out of vogue. '

In all seventeen forms are described in this paper of which two
species and four vatieties ate considered to be new to science and nine,

new records for,this country. .
The dimensions given under each form are those actually recorded.

Gepus Pinnularia Ehrenberg 1843
Section moposae A, CL

1. Pinnularia acrosphaeria (Bréb.) W. Sm. { undulata Cleve; Hustedt,
Bacil, p. 330, (Fig. 1)

P. acrosphaeria (Béb) W, Sm. v. genuina Cl. f wndulale C1

Cleve-Buler A., Diat. Schwed. Fin—IV, p. 25, fig. 1022 ¢

Valves 72-80 « long and 10-12 x broad, linear with prominent infla-

tion in the middie and at the broadly rounded ends. Axial area with

irregular punctae.  Striae 11-12 in 10 4, thick, veiy feebly radial in the
niiddle and convergent at the ends.

Distribution in India: Dharwar (Gandhi, 1956): paddy felds

and road-side pools.
(1]
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2. Pinnularia acrosphaeria {Bréb.) W, Sm v. minor Cl.; Cleve-Buler,
A, Diat Schwed. Finn.~—IV, p. 25, fig. 1022 d{Fig 2.}

Valves 41-54 x long and 8-9 p broad. linear, small, very slightly
swollen in the middle and at the broadly rounded ends Striae 12-13 in
10 u, feebly radial in the middie and parallel or slightly convergent at the
ends.

Distribution in India: Dharwar {Gandhi, 1956); DBombay ;
Jog-Falls; Kolhapur ; road-side pools and puddies at Mugad.

Section 1UuNULAE A. CL
3. Pinnularia stomatophosoides Mayer v. ornata A, Cl f erlangensis

Maver : Cleve-Bulet, A., Dial, Scheweed Finn—1V, p. 41, fig. 1053
a, c. (Figs 3, 13}

Valves 53-77 p long and 10-12 u broad, linear or snb-linear with feebly
triunduiate sides and broadly rounded produced ot féebly capitate ends
Raphe thick, subcomplex with unilaterally bent central pores and bayonet-
shaped terminal fissures. Axial area 1/4-1/3 the breadth of the valve,
sublinear ; central area large, teaching the sides with arcunate row of coarse
punctae on either side of the central nodule. Strdae 11-13 in 10 g, thick
strongly radial iz the middie and convergent at the ends.

Distribution in India: peddy and millet fields at Muogad

4, Pinnulatia karnatica sp, nov. (Fig. 4).

" [Valvae 62-68 1 longae atque 16-16.5 « latae, subellipticae, apicibus
late-rotundatis. Raphe crassa atque subcomplexa, ornata potis centralibus
paulum unilaieraliter inclinatis ac fissuris ferminalibus crassis et magnis ac
falciformibuis.  Area axialis angusta, linearis ; area centralis ampla usque
ad margines perveniens, punctisque crassis ac citca nodulum centralem
crdine curvatis, ad aream axialem versus porrecta. Strize 89 in 10 g,
crassae, pauium 1adiales in medio ac convergentes ad apices.]

Valves 62-G8 i« long and 16-16 5 & broad. subelliptical with broadly
tounded ends. Raphe thick and subcomplex with cenfral pores slightly
unilaterelly bent and terminal fissures, thick, large homma-gshaped. Axial
area narrowly inear: central area large reaching the sides with a cturved row
of coarse puncta on efther side of the central nodule extending towards
the axial area  Striae 89 in 10 g, thick, slightly radial in the middle and
convergent at the ends. ’

Distribution in India: paddy felds at Mugad

This form appears like 2. divergens W. Sm , as illustrated by McCaIl‘

(McCall, Dv, Jiat Tay Dusi. p. 239, £g. 21 a), in the cutline and group
of puncia in the central atea However, it differs from it in having
puncta in the central arca rather well arranged in a cwmved row and
extending fowards the axial atea. Moreover, the raphe here is thick and
subccmplex with broadly cuived teiminal fissures. If is, therefore, unlike
that of Piupularia divergens Further, with regatrd to airangement of
punciain tiie central and axiul areas it tesembles 2. siomatoplovoides Mayer
and its varieties {Cleve Euler, cp. dil., p. 41, fig. 1053 a-d) and P. siemalo-
thora (Grun) CLov. derged A CL (Cleve-Buler, op. cit, p 42, fig. 1054
e gV but the present form differs from ihe said types in the cutline, termi-
nal fissures of the raphe and the number of stiiae. It therefore does
not agree with any other known types, hence it is considetred to be a
new species.

(2]
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Section mivErGENIES Cleve

5, Pinnularia legumen Ehr. v, florenting {Giun) Cl. ; Cleve-Euler, A ,
Diat Schwed, Finn—IV, p. 51, fig. 107G c-d (Figs. 5-6, 14).
Valves 55-85 2 long and 12-16 » broad, linear-lanceolate with tri-
undulate sides and constricted, slightly produced capitate ends  Raphe
thin, somewhat wnduiated with distinct unilaterally bent central pores and
broadly curved terminal fissures. Awial area fairly wide, Iinear ; central
area Iaige, teaching the sides,  Strige 8-11 in 10 g thick, strongly 1adial
in the m. ddle and convergent at the ends
Distribuntion in India: paddy and millet fields at Mugad,

6 Pinnularia brébissonii (Kiiz.) Cl v. producta A, ClL: Cleve-Eulet.
A., Diat, Schwed Fren—iV, p. 54, fig. 1072 k. (Fig. 15}
Valves 43-54 ¢ long and 9 8-11 g bicad, narrowly lanceolate with
constiictéd, produced, broadly cuneate or subtruncate ends. Raphe thin
with slght nndulations, terminal fissures curved.  Axial atea moderately
wide, linear-lanceolate ; central area large, 1eaching the sides. Striae 10-12
in 10 & thick, closely set, tadial in the middle and convergent at the ends,
Distribution in India: paddy and millet fields and toad-side
pools at Mugad

7. Pinnularia brébissonii (Kiitz.) Cl. v. producta A, Cl { biundulata
(0. Mult) A, CL; Cleve-Euler, A, Diat. Schwed, Finn —IV,
p. 534, fig 10721, m, o, (Fig. 7).
Pinnularie microstauvon (Bhr.y Cl L. ddundulata O, Mitll ; Hustedt,
Bacil, p. 320, fig. 583
Valves 4045 long and 9-9.5u broad, linear-lanceolate, slightly
concave in the middle with consiricted, broadly produced rounded ends.
Raphe thin and slightly undulated with central pores unilaterally bent and
terminal fissutes carved. Axial area and central area as in the above
type Striae 9-11 in 10 g, thick, closely set, strongly radial in the middle
and convergent at the ends.
Distribution in India: Bombay; paddy and miilet fields
and road-side pools at Mugad.

8. Pinnularia microstauron (Ehr,) Cl v, ambigua Meister ; Hustedt
Bacil, p. 320; Cleve-Euler, A., Diaf. Schwed Finn—I1V,
p. 55, fig. 1073 e-f (Fig. 8)

Valves 46-50 ¢ long and 7.7-5 ¢ broad, linear or sublinear with
triundulate sides and constricted, broadly produced rounded ends Raphe
thin. slightly undulated with unilaterally bent central pores and only
slightly curved terminal fissures  Axjal area nairow, linzar ; central area
very wide, ieaching the sides. Stifae coarse, 12-13 in 10 u, strongly
radial in the middle and convergent at the ends. :

Distribution in India: paddy and millet fields at Mugad.

9. Pinnulatia conica sp. nov.  (Figs 9-10)

[Valvae 40-63 « longae atque 7-11 p latae, lineati-lanceolatae ; apicibus
constrictis productis, aliquantum capitatis-cuneatis. Raphe tenuis et recta,
ornata poris ceniralibus distincte atque fissuris terminalibus curvatis.
Area axialis angusta 1/5-1/4 latitudinis valvae, linearis; area centralis
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ampia usque ad margines petveniens  Striae 9-12 in 10 g, crassae, valde
radiales in medio atque i uttogue apice convergentes.|

Valves 40-63 x long and 7-I1 g broad, linear-lanceolate with con-
. stricted, produced, slightly capitate-cuneate ends. Raphe thin and straight
with distinct central pores and curved terminal fissures. Axial area
narrow 1/5-1/4 the breadth of the valve, lineat ; central atea very large
reaching the sides. Striae 9-12 in 10 4, coatse, strongly radial in the
middle and convergent at the ends.

Distribution in India: paddy and millet fields and road-side
pools at Mugad. Also collected from Bombay ; Kolhapur ; Dharwar; Jog-
Falls ; Sagar; Hirebhasgar-dam side and other places.

This form in the first place, resembles 2. brawnii (Grun) CL v.
amphicephala (A, Mayer) Hust. f conica Venkat., as illustrated by Ven-
kataraman (Venkataraman, S. /. Diat, p. 337, fig. 113}, in the ontline
and produced, slightly capitate-wedge-shaped ends. However, it differs
from the said form in the number of striae, steater hreadth and dimen-
sions But the dimensions given for 2. braunii v. amphicephala by
Hustedt (Hustedt, Sacil, p. 319, fig. 578), agree well here. Venkata-
raman, in his remarks on the form states, ¢ the form resembles in all
respects the figure P inferrupia 1. braunii Fritsch (Fritschy dusn. S, Afr
Museune, IX, pt. VII, 1918, p. 592, fig. 40 a-5),” but makes no statement
as to in what respect his form differs from Fritsch’s that led him to create
it as a new form of P brawnii v. amphicephaie. He, in his subsequent
papet ¢ .. Diat. S India (Government Press, Madras) 1956, p. 9, fig. 25,
gives a figure of the same form which to my mind is very much like
P brawnit in the outline and agreeing more or less in the dimensions also
(Hustedt, op. cit., p- 319, fig. 577 ; Cleve-Euler, A., op. cit, p. 24, fig.
1020 a-¢, inclusive of the vaiiety marginaia A. CL). However, the striae
indicated in his latter form are rather more tobust and the area in the
centre munilaterally extended. He, in his remarks to this latier
form states, ‘this form agrees with the type (Pinmularia braunii v,
amphicephala { subconica Venkat.), except for the striae being present on
one side in ithe middle region. 1his is also broader and shorter than the
type. In some specimens stiiae are continuous while in some others they
are imlerrupled in one valve and nof so on one side in the other valve, ‘I hese
variations also exist in 1he form desetibed already ’.  This account given
by the aumthor is radically différent from what he gave for his original
form; neither doss he state ihat hs has completely established the identity
of the laiter specimens with that of his original one by comparison.  If this
is true that both of his forms are one and the same with indicated range
of variations, then my specimens are different. The specimens collected
by me from several different localities and areas in Bombay State, do not
lend to such variations except for the dimensicns, which are within the
limits given above

Further, the present form resembles £ wodosa Bht. v, psendogracilline
(Mayer) A. Cl, as illustrated by Cleve-Euler (Cleve-Euler, A, op cit
p. 26, fig. 1021 k, 1) and particularly with <17, in ail respects except for
the axial area which in the present specimens is narrow. But the descrip-
tion does not fully accord with the iliustration given by the author; nor is
it clear if 2. nodosav. prendegracilizma has o1 has not scattered punctaein
the axial fieid, characteristic of the main s pe, but I presume them to be
present. In the line following the description of the form, the author

(4]
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congca Sp. nov. 1. Pimmuiarie angustefasciata A. Cl. 12 Pimmwlaria aestuarii Cl v,
enterruple (Hust) A CI
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mentions that the walls are not undulate and fig. 1024, 1, is like v recéa
A, CL '

Taking all these points into consideration, it seems clear that my
specimens which do not have any puncta in the axial area, are distine-
tive. I therefore consider them to be a new species.

Section marorEs Cleve

10. Pinnularia esox Ehr. v, fasciata v. nov (Fig. 16).

[Valvae 55714 longae atque 10.5-11 4 latae, iineari-lanceolatae
matginibus triundulatae ; apicibus constrictis, productis-cuneatis vel
gubcapitatis, Raphe semi-complexa, poris centralibus distinetis et
fissuris terminalibus late curvatis. Aiea axialis ampla 1/4-1/3 Jatitudinis
valvae, linea:i-lanceolatae; arca centralis amplissima nsque ad margines
perveniens, Striae 9-11 in 104, crassae. valde radiales in medio ac in
utroque apice convergentes, vittis longitudinalibus indistinctis. |

Valves 55-71 # long and 10.5-11 p broad, linear-lanceolate with
triundulate marging and constricted, produced-cuneate to subcapitate
ends. Raphe semi-complex with central pores distinet and terminal fis-
sures broadly curved. Axial avea wide 1/4-1/3 the breadth of the valve,
linear-lanceclate ; central area very large reaching the sides  Stlae 9-11
in 10 u, thick, strongly radial in the middle and convergent at the ends,
longitudinal bands indistinct.

Distribution in India: paddy fields at Mugad.

This form closely resembles 2. esox Ehr., and its vatieties asillustrated
by Cleve-Euler, (Cleve-Euler, A., op. cit, p. 76, fig. 1107 a-g) and Hustedt
(Hustedt, Bacil, p. 334, fig. 616), in the triundulate sides, semi-complex
raphe, narrow longitudinal bands etc. However, it differs from it in
having broad central area reaching the sides, longitudinal bands somewhat
indistinct, besides it is smaller in size. This form also differs from
P. stomatophoroides Mayer v, nuda A. Cl. (Cleve-Euler; op. cit, p. 41,
fg. 1053 e, f) and P stawroptera (Rabh ) Cl. v. lomge A. Cl {(Cleve-
Euler, op. cit, p. 67, fig. 1097 g-1) in many respects except for the general
outline. Since this form shows a greater affinity to P esox than any other
forim, it is, therefore, regarded as a new vaiiety of 2. esox.

11. Pinnularia esox Ehi. v. capitata v. nov. (Fig. 17).

[Valvae 78-80 u longae atque 12-13 u latae, lineari-lanceolatae, mai-
ginibus triundulatae aliquantum dilatatae in medio ; apicibus constrictis
et capitato-cuneatis,. Raphe crassa, semi-complexa, ornata poris cen-
tralibus unilateraliter inclinatis; fissuris terminalibus late curvatis Azrea
axialis 1/4 latitudinis valvae, lineatis ; area centralis amplissima usque ad
matgines perveniens Striae 8-1¢ in 104, crassae, valde radiales in
medio et convergentes ad apices, vittis longitudiralibus indistinctis et
angustissimis, |

Valves 78-80 1 long and 12-13 u broad, linear-lanceolate with triundu-
late matging, somewhat dilated in the middle with constricted capitate-
wedge-shaped ends.  Raphe thick and semi-complex with unilaterally
hent central pores and broadly curved terminal fissures. Axial area 2 the
breadth of the valve, linear ; cential area very large, reaching the sides.
Striae thick, 8-10 in 10 g, strongly radial in the middle and convergent at
the ends, longitudinal bands indistinet and very natrow.

(5]
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Distxibution-in India: paddy fields at Mugad.

This form :esembles” P esox B, as desciibed and illustiated by
Hustedt, (Hustedt, Bacdl.,, p. 334, fig. 616) and Cleve-Buler, A. (op. cit
p. 76, fig. 1107 a—b,=F. esex v. cleve; A. C1.}, in the outline, undulated
margins, semi-complex raphe and other defails,. However, it differs from
the said type in having distinctly capitate-wedge-shaped endsand very large
central area extending to the sides. It also ditfers from P. polyonce
(Bréb) O. Mill, described by Husted: (Hustedt, op. cit, p. 319, fig.
576}, and others, in many details except for the general outline and capitate
ends. The present form further differs from 2. divergens W. Sm v,
capilate A. Cl. (Cleve-Euler, op. cit, p 533, fig. 1071 k), in not having the
consttiction in the middle as also the thickenings on the walls in the
cential region, but for the outline. Moreover, thie raphe here is sub-
complex. It, therefore, appears to.be a distinctive form coming closer
only to 2 esox, hence it is considered to be its new vatiety.

Section comMprrxar Cleve

12 Pinnularia angustefasciata A, CI ; Cleve-Euler, A, Dial. Schwed
L, —IV, p. 78, fig. 1108 a-c. (Fig 11)

Valves 52-87 o long and 10-15 ¢ broad, lineat with a median inflation
and inconspicuously swollen broadly subcuneate ends.  Raphe thick and
complex with central pores unilaterally bent and terminal fissures some-
what bayonet-shaped  Axial area % the breadth of the valve, linear ;
central area moderately wide, reaching the sides. Siriae 810 in 10p
thick,” slightly radialin the middle and convergent at the ends, longitudinal
bands present but indistinet.

Distributionin India: paddy and millet flelds at Mugad.

This form agrees well with the type described by Cleve-Euler except
that some smaller forms were also recorded from the area. The epithet
iy, schmidirs A, C1) (= P angustefasciala v schmidti A, CL.), indicates
the main type, hence avcided. This form resembles P regina Mills
(Mills, Diat from Warri p 394, pl 1L, fig. 33) in the outline, 1aphe,
central and axial areas. Howevet, the present form has no punctae either
in the central area or in the peolar nodules, hence it diffets, It fuither
differs from it in dimensions and number of striae

13, Pinaulaiia neglecta (Mayer} A  Beg v interrupta v. nov
{Fig. 18).

[Valvae 99-116 « longae atque 17-19'3 o latae. 1obustae, lineares,
marginibus  indistinete  triundulatae ; apicibus  late-productis, sub-
cuneatis et totundatis. Raphe crassa, valde complexa; ornata poris
centralibus crassis ac unilateraliter inclinatis; fissuris terminalibus crassis
et curvatis. Area axialis 3-4 latitudinis valvae, linearis ; area centralis ampla
nsque ad margines perveniens. Stiae 7-8 in 10 w, crassae, radiales in
medio ac in utrogue apice convergentes, vittis longitudinalibus distinctis
et angusta.]

Valves 99-116 « long 17-19'3 # broad, robust linear with indistinctly
triunduiate sides and broadly produced, subcuneate-tounded ends, Raphe
thick, strongly complex with central potes thick and unilaterally bent and
termival fissures thick and curved Axial area J-3 the breadth of
the valve, linear; cential area large, reaching the sides Stiae

[6]
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7.8 in 10 u, thick, radial in the middle and convergent at the ends, longi-
tudinal bands distinct but nartow.

Distribution in India: paddy and millet fields and a road-side
pool at Mugad

This form agrees well with the type desciibed by Cleve-Edler {Cleve-
Euler, A, op. cit, p. 80, fig. 1112 a-b), except that the central area reaches
the sides due to interruption of the median striae. Itis theiefore regarded
as a new vatisty.

Section VIIREATAE A Berg

14 Pinnularia aestuarii Cl. v, interrupta (Hust,) A Cl.; Cleve-Euler,
A, Dial. Schwed Fmen—IV, p. 82, fig. 1115 be (Fig. 12)
Valves 67-87 1 long and 14-15 & broad, iinear with broadly sub-cuneate
ends Rapheé thick, complex with large central pores unilateially bent
and semi-citcular terminal fissures. Axial area # the breadth of the
valve, linear ; central atea fairly latge, reaching the sides. Striae 8-9
in 10 p, radial in the middle and convergent at the ends, fairly wide
longitudinal shiny hands present.
Distribution in Iadia: paddy and millet fields at Mugad.

This form agrees we 1 with the type described by Cleve-Euler, except
that it is slightly broader. It also resembles P. wesézi McCall (McCall,
D., Diat. Tay Dist, p. 261, fig 24), in the outline, dimensions and a few
other details. However. the present form has complex taphe and the
central pores not at all strongly unilateraliy bent, hence it differs from
P westizr McCall,

15 Pinnularia aestuarii Cl v, lata v nov. (Fig 13).

[Frustula robusta atque in aspectu zonali late 1ectangularia. Valvae
87.106 p longae atque 17-25 x latae, late-lineares, apicibus subcuneatae
rotundatae. Raphe crassa paullum complexs, ornata poris centralibus
magnis atque unilateraliter inclinatis et fissuris terminalibus Ilate
curvatis. Area axialis angusta, linearis ; area centralls angusta usque ad
margines peiveniens. Striae 7-8in 10 x, crassae, aliguantum parailelae,
radiales in medio ac convergentes ad apices cum vittis longitudinalibus
modico amplis et claris. }

Frustules robust and broadly iectangular in girdle view, Valyes
87-106 u long and 17-25 p broad, broadly linear with subcuneate
tounded ends Raphe thick and slightly complex with central pores
large and unilaterally bent and terminal fissures broadiy curved. Axial
area narrow, linear ; central area narrow, reaching the sides. Striae 7-8
in 10 w, thick, slightly parallel, radial in the middle and convergent at
the ends with fairly broad and clear jongitudinal bands.

Distribution in India: paddy and millet fields at Mugadi

This form agrees well with the type £ aestuarzi Cl. and its variety
interrupla (Hust ) A C1, as described by Cleve-Euler (Cleve-Euler, op
cit, p. 82, fig. 1115 @), in all 1espects, except that it is proportionately
very broad and the strize somewhat patallel, less 1adial and converzent
than in the type It does not agree with any other Torm so closely, hence
it is regarded as a new variety of £. agsinarii.

(7]
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16 Pinnulatia isostauzon (Ehr.? Grun) Cl; Skvorlzow, B W,
Diat. from Kaolingise— Manchoukuo, p, 354 pi 1, fig. 19 ;pl.

2, fig. 15 (Fig. 20.).
P isostawron v genuina A, Cl.; Cleve-Euler, A., Dial

Schwed Finn.—IV, p. 84, g 1116 a-b

Valves 4146 1 long and 88.10 p broad, linear with feebly convex
sides and broadly subcuneate ends, Raphe thick, complex with distinct
and somewhat closely set central pores and broadly cuived terminal
fissures Axial area § the breadth of the velve, linear; central area
reaching the sides and unilaterally wide Striae 9-10 in 10x, slightly
radial in the middle ‘and convergent at the ends with well marked longi-

tudinal bands .
Distribution in India: paddy and millet fields at Mugad

17. Pinnulatia isostauron (Ehr. ? Grun.) C1 v. conifera Brun & Hét.
Cleve-Euler, A, Dial. Schwed Fenn, IV, p. 84, fig 1116¢
(Fig. 121)

Valves 52-56 « long and 89 p broad, linear with broadly cuneate
rounded ends. Raphe thick, complex with uailaterally bent central pores
andl semi-circular terminal fissures Axial area }-4 the breadth of the
valve, linear; central area teaching the sides but unilaterally wide.
Striae 9-10 in 10 u, thick, slightly radial in the middle and convergent at

the ends, longitudinal bands present.
Distribution in India: paddy and millet fields at Mugad

SUMMARY

In this papet the species of Piwnulwria from Mugad (Dharwar) are
described and illusirated. Many of these forms are intetesting and
beautiful, and make new records for India and a few for science.
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