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ed by scraping stones with a toothbrush and squeezing macrophytes. Study of diatom valve
morphology and measurements of diatoms were carried out using an optical miccroscope. The present study recorded 58 diatom
taxa belonging to 25 genera. Among the diatoms, the taxonomical characters of 20 abundant diatom taxa viz. Aulacoseira granulata,
Discostella stelligera, Navicula cryptocephala, Encyonema minutum, Gomphonema gandhii, Eunotia asterionelloides, Gomphonema
parvulum, Brachysira neglectissima, Aulacoseira ambigua, Diadesmis confervacea, Nitzschia palea, Nitzschia amphibia, Sellaphora
Americana, Staurosirella pinnata, Gomphonema affine, Fragilaria pararumpens, Eunotia incisa, Navicula erifuga, Navicula cryp-
totenella and Navicula rostellata are described and illustrated. In the present study abundant diatom genera were observed such as Au-
lacoseira, Discostella, Navicula, Encyonema, Gomphonema, Brachysira, Nitzschia, Sellaphora, Staurosirella, Fragilaria and Euno-
tia. In abundant diatom taxa such as Aulacoseira granulate, Discostella stelligera, Gomphonema gandhii, Fragilaria pararumpens,
Navicula cryptocephala, Navicula rostellata, Staurosirella pinnata water quality index values between 21-42 were recorded at Sites
1-9, which indicates unpolluted water. The abundant diatom taxa Diadesmis confervacea, Nitzschia palea, and Gomphonema parvu-
lum were present at Site 10 and a water quality index value of 101 was recorded, indicating water polluted due to anthropogenic activ-
ity. The diatom assemblage of the present study was compared with various river systems to understand the environmental condition
assessment. The water samples were analysed for assessment of the water quality.

Keywords: Diatoms, Thamirabarani River, Water quality, Field Emission Scanning Electron Microscopy (FESEM), India, Light Mi-
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Po3noain niatomoBux Bopopocrei i oninka sikocti Boau 3 piukn Txamipadapani, Tamin Hany,
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AHoramisi. /IiaToMOBi BOZIOPOCTI € OAHUMH 3 HAWBAXKIHMBILINX OPraHi3MiB, KOPHUCHUX JUIS JAOCII/KCHHST O1OMOHITOPUHTY. Y I[bOMY
JOCJIIJDKEHHI PO3IIISAAIOTECS 3pa3Ku J[IaTOMOBUX BOJOpOCTeH 1 Boau, 3i0pani B 10 pisHux micusax piuku Txamipabapawni, IliBgenna
Tupais. 3pa3ky 1iaTOMOBHMX BOZOPOCTEH 30Mpajy IUISIXOM 3iCKpiOaHHs KaMeHiB 3yOHOIO IIITKOO Ta BIIyYeHHsI MaKkpodiTiB. 3a JOmoM-
Or0I0 ONTHYHOTO MiKpOCKOIIa OyJI0 IIPOBEACHO JIOCITIPKEHHST MOP(OIIOTii Ta BUMIPIOBaHHS CTYJIOK JiaTOMOBUX BOJOPOCTEH. Y LIbOMY
JOCJIIJDKEHHI 3apeecTpoBaHO 58 TaKCOHIB J[IaTOMOBHX BOJOPOCTEH, 110 HallexkaTh 10 25 poxis. Cepes 1iaTOMOBHX BOIOPOCTEil Takco-
HOMiuHI Xapakrepuctiku 20 TakCOHIB iaTOMOBUX Bojopocteid, a came Aulacoseira granulata, Discostella stelligera, Navicula cryp-
tocephala, Encyonema minutum, Gomphonema gandhii, Eunotia asterionelloides, Gomphonema parvulum, Brachysira neglectissima,
Aulacoseira ambigua, Diadesmis confervacea, Nitzschia palea, Nitzschia amphibia, Sellaphora Americana, Staurosirella pinnata,
Gomphonema affine, Fragilaria pararumpens, Eunotia incisa, Navicula erifuga, Navicula cryptotenella and Navicula rostellata onu-
cani ma npoiniocmposani. Y 1iii poO0Ti BCTAaHOBJIEH] YMCIEHHI BN JIaTOMOBHMX Bogopocreii, Hanpukian Aulacoseira, Discostella,
Navicula, Encyonema, Gomphonema, Brachysira, Nitzschia, Sellaphora, Staurosirella, Fragilaria and Eunotia. ¥V uncneHnux takco-
Hax JiaTOMOBHUX BOJOpOCTEH, Takux sk Aulacoseira granulate, Discostella stelligera, Gomphonema gandhii, Fragilaria pararumpens,
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Navicula cryptocephala, Navicula rostellata, Staurosirella pinnata Gysu 3apeecTpoBaHi 3HaUCHHS 1HIACKCY SIKOCTI Bomu Mik 21-42 Ha
ninsiHkax 1-9, mo Bkaszye Ha He3aOpynHEHICTh Boj. UMCIIeHHI TakCOHM JiaToMOBHX Bojpopocteil Diadesmis confervacea, Nitzschia
palea Ta Gomphonema parvulum npucyTHi Ha aitsHii 10, e Oyino 3apeecTpoBaHO 3HAYCHHS iHICKCY skocTi Boau 101, 110 Bkaszye Ha
Te, 1110 BOJa 3a0pyAHEeHa Yepe3 aHTPOIIOTeHHY JisIbHICT. YIPYIyBaHHS JiaTOMOBUX BOJOPOCTEH y IIbOMY JOCIIKEHH] OPiBHIOBAIN
3 PI3HUMH PIYKOBUMH CHCTEMaMH, 00 3pO3yMITH OLIIHKY SKOJOT1YHOro cTany. [IpoGu BOIH AOCHTIHKEHO TS OLIHKH SKOCTI BOJIH.

Knrouosi crnosa: oiamomosi eodopocmi, piuka Txamipabapani, axkicms 600u, NOIb08A eMICIUHA CKAHYIOYA e1eKMPOHHA MIKPOCKONIs

(FESEM), Inois, ceimnosa Mikpockonis.

Introduction

Diatoms in India have been the subject of a con-
siderable amount of research since the nineteenth
century. Gandhi (1920-2008) was the pioneer in re-
cording the freshwater diatoms across Western India
besides contributing to the study of fossil and estua-
rine diatoms. Gupta and Das 2020 have provided a
checklist of diatoms from all possible habitats: fresh-
water, marine, brackish water and terrestrial ecosys-
tem. Diatoms are single-celled organisms abundantly
distributed in all aquatic environments (Spaulding,
Edlund, 2008). Diatoms are also biological indicators
because of their specific tolerance to the environmen-
tal variables, response to ecological changes, anthro-
pogenic and climate change (Schonfelder, Gelbrecht,
Schonfelder, Steinberg, 2002). These organisms are
useful in monitoring an ecosystem’s water quality,
environmental conditions and indicators of water pol-
lution in many countries (Acs, Szabo, Kiss, Tooth,
Zaray, Kiss, 2006; Gosselain, Coste, Campeau, Ector,
Fauville, Delmas, Descy, 2005). The diatom is highly
sensitive to ecological changes and can be an essen-
tial tool for monitoring surface water conditions (Ven-
katachalapathy, Karthikeyan, 2015). These organisms
can be used for general aquatic biological assessment,
using species richness and abundance to assess the
impact of humans on the global aquatic environment
and global biodiversity changes (Stoermer, Smol,
1999). Diatom-based river health assessment indexes
are considered to have universal applicability across
geographic regions and environments (Harding, Ad-
olf, Mallonee, Miller, Gallegos, Perry, Johnson, Sell-
ner, Paerl, 2015). These organism studies help detect
water eutrophication gradients and their responses to
environmental changes due to their short generation
times (Morin, Gomez, Tornes, Licursi, Rosebery,
2016). According to Morin et al. 2016, many diatom
species are known to have broad distributions; others
seem limited to specific climatic zones or geograph-
ical regions or are endemic to a particular habitat.
Although the benthic diatoms are well known as bio-
monitors, their application in several countries on the
regional and local level is still limited. Diatoms are
widely used to determine a water body’s environment

and are found at almost all levels of effluence. They
are widely distributed, with a high reproduction rate
and sensitivity of the distinct species towards organ-
ic effluence (Rimet, 2012). The Water Quality Index
(WQI) has been used to give a quantitative measure-
ment of the physical-chemical character of water
(Hanh, Sthiannopkao, Ba, Kim, 2011; Cude, 2001).
The water quality index is one of the most effective
methods of communicating water quality information
to decision makers. The WQI values range between
0 and 300 and display the water quality as a number,
with lower numbers indicating better water quality.
However, water quality is not simply expressed in
terms of physical and chemical indicators, regardless
of whether it is favourable or bad. Water quality or
environmental circumstances are reflected in the re-
sponses of a diverse group of aquatic creatures, par-
ticularly those known to be sensitive to changes in
ecological conditions, such as diatoms, zooplankton,
and macro invertebrates (Chen, Zhou, Pickett, Li,
Han, Ren, 2016). Karthick, Hamilton, Kociolek, 2013
described and illustrated the most common diatom
species in Peninsular India. Work on the Indian rivers
viz. Damodar River-Rachnanautiyal and Prakashnau-
tiyal, 1999, Mahanadi River — Unni and Pawar, 2000,
Kabini River — Maishale and Ulavi., 2015, Goriganga
River — Kumar, 2015, Shivna River — Mitra and Red-
dy, 2015, Chambal River — Grover et al. 2017, Thami-
rabarani River (upland river segments)-Amutha and
Muralidharan, 2017, Cauvery River — Karthikeyan et
al. 2018, Ghaggar River- Pareek et al. 2018, Amba
River — Karthik et al. 2020 and Narmada River —
Chawla and Patel, 2020 recorded the distribution of
diatoms in river systems. The present study aims to
assess the distribution of diatom taxa in macrophyt-
ic, epiphytic and water quality assessment from the
Thamirabarani River. The Thamirabarani is a major
river in southern India and a medium-sized perennial
river basin in peninsular India.

Material and Methods

Study area. The Thamirabarani is a perennial riv-
er that originates at an altitude of 2,000 m above mean
sea level on the Agastyarkoodam peak of the Pothigai
Hills, in the evergreen forests of the Western Ghats,
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and drains into the Bay of Bengal near Punnaikayal
in the Gulf of Mannar , as shown in Fig.1. The total
length of the river is 120km traversing through the
Tirunelveli and Tuticorin districts of Tamil Nadu.
The Thamiraparani river basin falls within 8°30" to
9°15'N — 77°10" to 78°10" E, covered by hills in the
west, pediplain areas in the middle and an extended

coastal area in the east. The Thamirabarani River re-
ceives rain from the southwest monsoon, early show-
ers and later rains of the northeast monsoon. The an-
nual precipitation in the river is §14.8 mm. Tamiraba-
rani river water is helpful for various purposes such as
agricultural, industrial, household and environmental
purposes.
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Fig. 1. Sample locations in Thamirabarani River, Tirunelveli District, Tamil Nadu

Sample collections

A total of ten (10) samples macrophytes (plant),
epilithic (Stone) and water samples were collected
from 10 different locations in the Thamirabarani Riv-
er, Tirunelveli District, Tamil Nadu (Fig.1). Epilithic
habitats were scraped using a knife or spoon and plant
materials along with water were collected in a clean
polythene bag. The sample was shaken vigorously
to dislodge the diatoms attached to the surface of
the plant material. Global Positioning System (GPS)
recorded the geographical coordinates at each sam-
pling point. In the laboratory, diatom samples were
oxidized using Nitric Acid (HNO,) at 90°C for about
1-3 hours to remove organic matter. The suspension
was cleaned by boiling in concentrated Nitric Acid
(HNO,) to oxidize organic matter. The resulting ma-
terial was alternately centrifuged subsequently and
washed with distilled water several times until the
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sample reached a neutral p™. The cleaned suspension
was air—dried onto coverslips and mounted with a
Naphrax® mounting vehicle for prepare super dura-
ble slides. The light microscopy (LM) observations
were made with an Olympus B.X.53 (Tokyo, Japan)
magnifying lens, outfitted with Difference Interfer-
ing Contrast optics with a 100X 1.4 oil drenching
and objective pictures caught with an Olympus D.P.
73 computerized camera with cellSens standard 1.16
imaging programming. Light microscopic plates
were prepared using GIMP (version 2.8.14) and Ink-
scape (version 0.91), free and open-source software.
The Field Emission Scanning Electron Microscope
(FESEM) Observation finished with washed exam-
ples air-dried on cover glasses, associated to alumi-
num nails, filter covered through 10 nm of Au-Pd
and inspected in high vacuum mode with a JSM-
6480LV (LVSEM) at 15 kV, with a spot size of 30
working distance of 10 mm (FESEM).
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Results and Discussion

The analysis of diatom samples shows the presence
of 58 taxa belonging to 25 genera recorded from 10
different sites in the Thamirabarani River, Tirunelve-
li District, Tamil Nadu. Among the diatom taxa, five
(5) are centric and fifty-three (53) are pennate diatoms.
The diatom taxa recorded in the present study are as
follows: Aulacoseira granulata (Ehrenberg), A. am-
bigua (Grunow), Achnanthidium catenatum (Bily &
Marvan), A.minutissimum (Ktzing), Brachysira ne-
glectissima (Lange-Bertalot), Cyclotella meneghiniana
(Ktzing), Caloneis silicula (Ehrenberg), C.bacillum
(Grunow), Cocconeis placentula (Ehrenberg), Cymbel-
la tumida (Van Heurck), Discostella stelligera (Cleve
and Grunow), Diadesmis confervacea (Kitzing), Eu-
notia asterionelloides (Hustedt), E. minor (Kitzing),
E. incisa (Gregory), Encyonema minutum (Hilse),
E.silesiacum (Mann), E, keshrii (Roy), E. neogracile
(Krammer), E. mesianum (Cholnoky), E. menezesiae
( Silva & Souza), Frustulia crassinervia (Brébisson),
Fragilaria socia (Wallace), Fungeriana (Grunow),
F.pararumpens (Lange-Bertalot, G. Hofmann &
Werum), Gomphonema parvulum (Ktzing), G. gand-
hii (Karthick & Kociolek), G. affine (Kitzing), G. la-
genula (Kitzing), G. duplipunctatum (Lange-Bertalot
& Reichardt), G. lacusrankaloides ( Karthick & Koci-
olek), G. pseudoaugur (Lange-Bertalot), G. insularum
(Kociolek, Woodward and Graeff ) G. graciledictum (
Reichardt), G.exilissimum (Grunow), Nitzschia gracilis
(Hantzsch), N. palea (Kiitzing), N.clausii (Hantzsch),
N. amphibia (Grunow), Navicula cryptocephala (Ktz-
ing), N.antonii (Lange-Bert), N.erifuga (Lange-Ber-
talot), N. rostellata (Kitzing), N.notha (Wallace),
N.cryptotenella (Lange-Bertalot), N.escambia (Pat-
rick), Neidium gracile (Hustedt), Oricymba japonica
(Reichelt), Planothidium rostratum (@strup), Pinnu-
laria acrosphaeria (W.Sm), P. amabilis (Krammer),
Placoneis clementioides (Hustedt), Pseudofallacia
tenera (Hustedt), Sellaphora americana (Ehrenberg),
S.pupula (Ktzing), S.crassulexigua, (Reichardt),
Staurosirella pinnata (Ehrenberg) and Spicaticribra
kodaikanaliana (Karthick & Kociolek). The Scanning
Electron Microscope (SEM) diatom taxa are shown in
(Fig.2). The abundant diatom taxa presented from the
Thamirabarani River are described and illustrated (Fig.
3).

Description of characteristic features of the identi-
fied abundant diatom taxa

Aulacoseira ambigua (Grunow) Simonsen 1979
(Plate 1, Figs. 1-3)

Ref. Camburn and Charles, 2000, PI. 1, Figs. 18-
22, Faustino et al. 2016, pl. 1, Figs. 2-3 & Kobayasi
and Nozawa, 1981, Figs. 1-22, Karthick et al. 2013,
pl. 3.

Frustules are cylinder-shaped and form colonies.
The valve length is 20-25um and the width 4 pm.
The spiral rows of pervalvar areolae are curved to
the right. The areolae have a round to square shape.
A spine is located at the end of every pervalvar costa.
The linking spines are small, triangular or bifurcated.

Habitat: Kallidaikurichi and Thirupudaimaruthur.
Epiphytic.

Aulacoseira granulata (Ehrenberg) Simonsen
1979 (Plate 1, Figs 4-6)

Ref. Karthick et al. 2013, PI. 3, Rai and Khadka,
2017, p.17, Fig.1.

Filamentous colony consists of cylindrical fil-
aments, that join face-to-face and form filamentous
colonies. Valves with coarse areolae. Valves are 19-
23.5 um in length, with a width of 3-5 pm. The ratio of
mantle height to valve width is generally greater than
or equal to 0.8 but not greater than 5. Mantle sides are
straight and valve faces are flat. Striae 9/10um. The
mantle areolae are square.

Habitat: Papanasam, Sivanthipuram and Kallidai-
kurichi. Epiphytic.

Brachysira neglectissima
2004 (Plate 1, Figs. 7-11)

Ref. Lange-Bertalot et al. 2017, p. 115, PI. 60,
Figs. 1-5.

Valves are lanceolate with continuum outline, ob-
served capitated and gradually protracted with narrow
pointed ends. Valve length 22-28um, width 5-5.4 pm
and striae density 38/10 pum.

Habitat: Sivanthipuram. Epiphytic.

(Lange-Bertalot)

Diadesmis confervacea Kutzing 1844 (Plate 1,
Figs. 12-16)

Ref. Kiitzing 1844: 109, pl. 30: Fig. 8, Krammer
& Lange-Bertalot 1986, p. 221, PL.75, Figs. 29-31,
Patrick & Reimer, 1966, p. 476, Pl. 45, Fig. 9, Taylor
et al. 2007, PI. 58.

Valves are elliptic, with apiculate apices. Valve
length 13-18 um, width 4.5-7um and striae 2/10um.
The central area is broad and rounded. The raphe is
straight and filiform, an axial area tapers from the
central region, becoming narrower toward the ends.
The striae are radiate, punctate, and crossed by longi-
tudinal wavy lines. Striae are variable in length.

Habitat: Kallidaikurichi, Ambasamuthiram, Thir-
upudaimaruthur, Mukkudal, Gopalasamudram and
Kokkirakulam. Epiphytic.
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Discostella stelligera (Cleve and Grunow) Houk
and Klee 2004 (Plate 1, Figs. 17-21)

Ref. Houk et al. 2010, p. 303, Figs. 1-3, Bishop et
al. 2017, PI. 1, Figs. 30-32, Solak et al. 2018, p. 109,
Figs.75-78.

Valves are distinct central areas and well-defined
marginal rings. Valves are 7-9 pm in width, with stri-
ae 14/10um. More or less concave or convex in the
centre. The central area has a stellate pattern of alveo-
li. The marginal ring has striac of equal length.

Habitat: Papanasam, Sivanthipuram and Athalla-
nallur. Epiphytic.

Encyonema minutum (Hilse) Mann 1990 (Plate
2, Figs. 22-24)

Ref. Krammer 1997a, p. 53. PL. 6, Taylor et al.
2007, PI. 112, Lange-Bertalot et al. 2017, p. 205, PI.
89, Figs. 33-40.

Valves strongly dorsiventral, half-elliptic to
half-lanceolate, dorsal edge convex, ventral margin
feebly convex, sometimes with a slight central area
absent. Valve length 16.5-18.5 um, Width 4-4.5 pm,
raphe filiform, rounded. Proximal endings are very
small, curved and deflected dorsally. Striae 15/10um,
distal end comma-shaped ventrally deflected.

Habitat: Papanasam. Epiphytic.

Eunotia asterionelloides Hustedt 1952 (Plate 2,
Figs. 25-27)

Plate-1

Ref. Wetzel et al. 2010, p. 61, Figs. 2-29 &
Hustedt 1952, p. 138, Figs. 18-19.

Valves are linear with parallel margins. Valve
length 27-36um, Width 2pum, striae 20/10 um and 3.2
um at the poles. Ventral margins are moderately con-
cave at apex, dorsal margin straight to slightly con-
vex, hence slightly arcuated. Striae are parallel and
equidistant, becoming radiant toward the extremities.

Habitat: Papanasam. Epiphytic.

Eunotia incisa SM ex Greg 1854 (Plate 2, Figs.
28-31)

Ref. Krammer & Lange-Bertalot 2004, p. 221,
Figs. 161: 8-19, Lange-Bertalot et al. 2017, p. 243, PI.
17, Figs. 1-4 & Gregory 1854: 25, Pl. 4, Fig. 4.

The ventral line is straight in smaller specimens
and feebly concave in larger specimens. The valve
length is 28.5-40 um, width 3.5-4 pm and striae is
20/10pm. The dorsal edge is convex. The apices are
highly rounded. The raphe’s distal ends are on the
valve mantle, and the raphe’s terminal nodules are
well-formed from the apices.

Habitat: Mukkudal. Epiphytic.

Fragilaria  pararumpens  Lange-Bertalot,
Hofmann & Werum 2011 (Plate 2, Figs. 32-34)

Ref. Lange-Bertalot et al. 2011: 269, PI. 8, Figs.
4-10, Lange-Bertalot et al. 2017, p. 271, PI. 9, Figs.
9-14.

Light microscopy (LM) micrographs: Illustration of the abundant diatom taxa, Fig. 1-3, Aulacoseira ambigua (Grunow) Simonsen,
Fig. 4-6, Aulacoseira granulata (Ehrenberg) Simonsen, Fig. 7-11, Brachysira neglectissima (Lange-Bertalot), Fig. 12-16, Diadesmis
confervacea (kutzing), Fig. 17-21, Discostella stelligera (Cleve and Grunow) Houk and Klee. Scale bar =10 pm.
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Light microscopy (LM) micrographs: Illustration of the abundant diatom taxa, Fig. 22-24, Encyonema minutum (Hilse) D.G.Mann,
Fig. 25-27, Eunotia asterionelloides (Hustedt), Fig. 28-31, Eunotia incisa (W. Smith ex W.Gregoryprox), Fig. 32-34, Fragilaria
pararumpens Lange-Bertalot, G. Hofmann et Werum, Fig. 35-38, Gomphonema affine (Kliitzing), Fi.g 39-40, Gomphonema gandhii

(Karthick & Kociolek). Scale bar = 10 pm.

Valve dimensions Length 35-43 pm, width 2.5-3
um and striaec 16/10um identical. The species is var-
ied by a distinctive, well-delimited slightly swollen
central area, creating band-like colonies and a char-
acteristic division at the valve. The apices between
frustules in girdle view.

Habitat: Mukkudal and Sunpapermill. Epiphytic.

Gomphonema affine Kutzing 1844 (Plate 2,
Figs. 35-38)

Ref. Karthick et al. 2013, Pl. 77 & Taylor et al.
2007, PI. 117.

Valves are heteropolar, club-shaped with
frankly and sharply curved apices. The valve
length is 42.5-56.5 um and the width- is 9-10um.
The axial part linearly narrows slightly towards
the apices. The central part is small, formed by the
shortening of the central striae. Striae 10/10pm,
Striae radial throughout, becoming strongly radial
at the apices.

Habitat: Mukkudal. Epiphytic.

Gomphonema gandhii Karthick & Kociolek
2011 (Plate 2, Figs. 39-40)
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Ref. Karthick et al. 2011, p. 220, Figs. 2-9,
Karthick et al. 2013, pl. 81.

Valve apices rounded to narrowly — rounded to
acuminate at the head pole, valves linear to linear-lan-
ceolate clavate. Valve length 30-35.5 um, Width 5-5.5
pm and striae 13/10 pm. The striae are continuous
around the head pole, with cuneate frustules. The
axial is area-wide, linear-lanceolate with no distinct
central part. The outer proximal raphe ends are typ-
ically dilated. Striae are punctate and slightly radiate
to parallel.

Habitat: Papanasam, Sivanthipuram, Kallidai-
kurichi and Mukkudal. Epiphytic.

Gomphonema parvulum (Kutzing) Kutzing
1849 (Plate 3, Figs. 41-43)

Ref. Lange-Bertalot et al. 2017, p. 315, PI. 101,
Figs. 1-5, Kulikovskiy et al. 2016, p. 213, PI. 128, Figs.
12-17, Levkov et al. 2016, p. 98, PI. 348, Figs. 1-19.

Valves are lanceolate and slightly deflected.
Valve length 23-27.5 pm, width 5.5-6.5 um and Stri-
ae 14/10um. Central area asymmetrical, single long
striae on one side. The axial part is narrowing and
straight. The raphe is straight and slightly undulate
with slightly extended proximal ends. More or less
parallel throughout the valve and slightly radiate to-
wards the foot pole; striae are more widely paced at
the center of the valve.

Habitat: Papanasam, Sivanthipuram, Kallidai-
kurichi, Ambasamuthiram, Athallanallur, Mukkudal,
Sunpapermill, Gopalasamudram and Kokkirakulam.
Epiphytic.

Navicula cryptocephala Kutzing 1844 (Plate 3,
Figs. 44-46)

Ref. Krammer & Lange-Bertalot 1991, p. 376,
Fig. 64 & Ehrlich 1995, p. 74, Fig. 20, Lange-Bertalot
etal. 2017, p. 386, PI. 32, Figs. 6-10.

Valves are lanceolate with protracted apices. Valve
length 27-39 pm, Width-5-6 pm and Striae 16/10 pm.
The axial area is narrow and straight. The central area
is big and circular. The raphe is straight, with expand-
ed outer proximal ends that look like drops. Striae
radiate around the center, becoming convergent at
the apices. The areolae are occasionally visible under
Light Microscope.

Habitat: Papanasam and Gopalasamudram. Epi-
phytic.

Navicula cryptotenella Lange-Bertalot 1985
(Plate 3, Figs. 47-49)

Ref. Krammer & Lange-Bertalot 1986, p. 106, PI.
33, Figs. 9-11 & Lange-Bertalot 2001, p. 28, PI. 26,
Figs. 17-32, 27: 19-22, Lange-Bertalot et al. 2017, p.
387, PI. 33, Figs. 1-5.
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Valves narrow to largely lanceolate and apices
intensely rounded. Valve length 27.5-33 um, width-
Sum and striae 16/10pum. The raphe is filiform to fee-
bly lateral, axial area narrow and linear. The central
part is small with an uneven border. Striae radiate and
are slightly curved at valve centre, becoming conver-
gent.

Habitat: Sunpapermill. Epiphytic.

Navicula erifuga Lange-Bertalot in Krammer
and Lange-Bertalot 1985 (Plate 3, Figs. 50-53)

Ref. Lange-Bertalot 2017, p. 390, PI. 39, Figs. 12-
16 and Krammer & Lange-Bertalot 1985, PI. 17, Figs.
10-12.

Valves lanceolate, elliptic-lanceolate to linear-lan-
ceolate. Valve length 30-40pm, Width 6-6.5um and
Striae 14/10um. The raphe divisions are filiform, with
the exterior branch curled to the proximal terminals
deflected. The central area is narrow and uneven on
one side, rectangular on the side where the pores are
deflected and elliptical on the other side. Striae feebly
radiate to convergent near the poles.

Habitat: Sunpapermill. Epiphytic.

Navicula rostellata (Kutzing) 1844 (Plate 3,
Figs. 54-56)

Ref. Foged 1980, p. 654, PI. 6, Fig. 7 & Rai 2006,
p. 89, PI. 9, Fig. 3, Lange-Bertalot 2017, p. 404, PI.
38, Figs. 10-14.

Valves are linear to linear-lanceolate with slight-
ly convex to straight margins and sub-rostrate api-
ces. Valve length 37-39um, Width 9 um and striae
14/10um. The axial area is narrow and the central
region is elliptical and asymmetric. Striae are curved
and radiate around outwards from the center. The stri-
ae are more distant near the centre of the valve.

Habitat: Gopalasamudram and Kokkirakulam.
Epiphytic.

Nitzschia amphibia (Grunow) 1862 (Plate 3,
Figs. 57-59)

Ref. Grunow 1862, PI. 28, Fig. 23 and Krammer
& Lange-Bertalot 1988, p. 108, PI. 78, Figs. 13-21,
Karthick et al. 2013, pl. 123, Lange-Bertalot 2017, p.
435, pl. 119, figs. 9-15.

Valves are linear to lanceolate. Valve length 18-
32.5 um, Width 3-4 pm and striae 18/10pm. The
valves have narrow to bluntly rounded apices. The
central nodule is apparent. Striae are characteristical-
ly prominent and punctate but not necessarily regu-
larly spaced.

Habitat: Ambasamuthiram. Epiphytic.

Nitzschia palea (Kutzing) Smith 1856 (Plate 4,
Figs. 60-63)
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Light microscopy (LM) micrographs: Illustration of the abundant diatom taxa, Fig. 41-43, Gomphonema parvulum (Kutzing) Kutz-

ing, Fig. 44-46, Navicula cryptocephala (Kutzing), Fig. 47-49, Navicula cryptotenella (Lange-Bertalot), Fig. 50-53, Navicula erifuga
(Lange-Bert.in Krammer and Lange-Bertalot), Fig. 54-56, Navicula rostellata (Kutzing), Fig. 57-59, Nitzschia amphibia (Grunow).
Scale bar = 10 um.

Ref. Bishop et al. 2017, PI. 138, Figs. 27-30, Iva-

Valves are linear-lanceolate to lanceolate, rostrate
nov et al. 2006, PI. 181, Figs. 5-7, Lange-Bertalot et to sub-capitate apices, and parallel margins in the
al. 2017, p. 451, PI. 113, Figs. 1-20.

centre. Valve length 18.5-35 um and width 2.5-4 pm.
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Plate-4
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Light microscopy (LM) micrographs: lllustration of the abundant diatom taxa, Fig. 60-63, Nitzschia palea (Kutzing) W. Smith, Fig
64-68, Sellaphora Americana (Ehrenberg) D.G. Mann, Figs. 69-72, Staurosirella pinnata (Ehrenberg) D.M. Williams and Round. Scale

bar = 10 pm.

The transapical striae are very delicate and difficult to
resolve with Light Microscope fibulae 11/10pum and
central ones equidistantly spaced.

Habitat: Ambasamuthiram, Thirupudaimaruthur,
Sunpapermill, Gopalasamudram and Kokkirakulam.
Epiphytic.

Sellaphora Americana (Ehrenberg) Mann 1989
(Plate 4, Figs. 64-68)

Ref. Mann 1989, Fig. 58 and Krammer & Lange-
Bertalot 1986, p. 188, PI. 67, Fig. 1.

Valves are broadly linear, with parallel or weak-

ly concave margins. Apices are obtusely rounded.
Valve length 39-57 pum, Width 12-13.5 pm and striae
17/10pum.The axial area is narrow and undulate, bor-
dered on each side by an extensive conopeum. The
centre is broad and rounded. Distal raphe ends are
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comma-shaped, straight, parallel and shorter central
striae.
Habitat: Thirupudaimaruthur. Epiphytic.

Staurosirella pinnata (Ehrenberg) Williams et
Round 1988 (Plate 4, Figs. 69-72)

Ref. Krammer & Lange-Bertalot 1991a, p. 156,
PI. 112, Figs. 15-16 and Bishop et al. 2017, PI. 2, Figs.
46-49, Lange-Bertalot et al. 2017, p. 576, PI. 11, Figs.
30-35.

Valve face flat. Valve length 4-6 pm, Width 5-7
um and striae 7/10 um. Frustules are rectangular and
form ribbon-like colonies, in girdle view, joined by
linking spines. The axial area is linear to lanceolate.
Girdle bands are not perforated and are open.

Habitat:  Thirupudaimaruthur and Gopala-
samudram. Epiphytic.
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Water Quality Index (WQI)

The water quality index is a more helpful method
for communicating the nature of water assets for ap-
plication. In recent years many water quality indexes
have been formulated by some global establishments
for evaluation of water quality in particular specific
cases. The water quality index can simplify the in-
formation into a single value and express the infor-
mation in an intelligent and simplified manner. This
calculation is based on BIS standards 1998 (Sharma
et al. 2014 and Ravikumar et al. 2013) It is shown
in Table 1. It computed each of the nine parameters
based on an analysis of their physical and chemical
characteristics.

Wi =wi/ Xz w, (1)
where, W. represents relative weight, w, representa-
tive of each parameter is weighted and n represents
the number of parameters. The second step is to as-
sign a quality score to each variable by dividing its

concentration in each sample by the quality rating
scale qi (BIS 1998) shown in Table 2.

qi = Ci/Si X 100’ (2)

where ¢, quality rating, C, chemical parameter con-
centration in mg/l (BIS 1998). For the physical-chem-
ical parameter WQI, sub-index (SI) is determined as
the first step in calculating the WQI as per the equa-
tion.

SIli = Wi X qi_ (3)

wQl = ¥ SIi. (4)

Sli is the sub-index of its parameter, g, the rating
based on concentration (i) and n number of the pa-
rameter.

The water quality index is based on <50% excel-
lent water, 50-100 % good water, 100-200 % poor wa-
ter, 200-300% very poor water, > 300% water unsuit-
able for domestic purposes. The water quality relative
weight is shown in Table 1.

Table 1. Relative weightage of the chemical parameter for water quality index

Relative weiﬁhtage

S.No. Parameters BIS Standers (1998) | Weightage (w)) W, =w, /Z w;
i=1
1 pH 8.5 4 0.105263158
2 EC 2000 4 0.105263158
3 Total dissolved Solids (TDS) 1000 5 0.131578947
4 Calcium 75 2 0.052631579
5 Magnesium 30 2 0.052631579
6 Chloride 250 3 0.078947368
7 Sulphate 200 4 0.105263158
8 Nitrate 45 5 0.131578947
9 Fluoride 1 5 0.131578947
10 Biological Oxygen Demand (BOD) 2 2 0.052631579
11 Iron 0.3 2 0.052631579
. wizsg 2 Wiio0
Table 2. Water quality index value in the Thamirabarani River
Sl. No | Water quality indexes | Water quality types Sample Sites
Papanasam, Sivanthipuram, Kallidaikurichi,

1 21-42 Excellent water Ambasamuthiram, Athallanallur, Thirupudaimaruthur,

Mukkudal, Sunpapermill and Gopalasamudram
2 101 Poor water Kokkirakulam

In the present study, diatom assemblages and wa-
ter quality index revealed the water quality assess-
ment. The abundant diatom taxa Aulacoseira gran-
ulate, Discostella stelligera, Gomphonema gandhi,
Fragilaria pararumpens, Navicula cryptocephala,
Navicula rostellata, Staurosirella pinnata and the wa-
ter quality index values between 21- 42 were recorded
at the Sites 1-9 respectively shown in Table 2. The

abundance of diatom taxa and water quality index
value indicate unpolluted water in the study area. The
abundant diatom taxa Diadesmis confervacea, Nitzs-
chia palea, and Gomphonema parvulum were present
in the site 10 and water quality index value of 101
were recorded. The above mentioned diatom taxa and
water quality index values indicate polluted water due
to anthropogenic activity.
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Fig. 2. FESEM external view showing the valve and the long valve extension (a-¢), (a) Aulacoseira granulata, (b) Discostella stellig-
era, (¢) Gomphonema affine, (d) Navicula rostellata (e) Fragilaria pararumpens.

The present study recorded eleven (11) abundant
diatom genera in the Thamirabarani River, such as
viz. Aulacoseira, Discostella, Navicula, Encyonema,
Gomphonema, Brachysira, Nitzschia, Sellaphora,
Staurosirella, Fragilaria and Eunotia. The abundant
diatom taxa recorded in the study area were Aula-
coseira ambigua, A. granulata, Brachysira neglec-
tissima, Diadesmis confervacea, Discostella stellig-
era, Eunotia asterionelloides, E.incisa, Encyonema
minutum, Fragilaria pararumpens, Gomphonema
gandhii, G. parvulum, G. affine, Navicula erifuga, N.
cryptotenella, N.rostellata, N.cryptocephala, Nitzs-
chia palea, N. amphibia, Sellaphora americana and
Staurosirella pinnata. The diatom taxa were com-
pared with those of various river systems to under-
stand the environmental condition assessment. The
presence of pollution is indicated by diatom taxa such
as Gomphonema parvulum, Diadesmis confervacea
and Nitzschia palea, which were observed abundantly
in the study area, these due to the combined influence
of anthropogenic activity. These recorded diatom taxa
are similarly present in the Cauvery River (Karthikey-
an and Venkatachalapathy, 2016). The present study
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abundantly records the freshwater indicative diatom
taxa Aulacoseira granulata, Navicula rostellata, Dis-
costella stelligera, Navicula cryptocephala, Aula-
coseira ambigua, Nitzschia amphibia and Navicula
cryptotenella, which were present due to good flow
of water in the river. These diatom taxa are similarly
found in the Iguassu River (Nardellia et al., 2017), the
Sakarya River (Solak et al., 2020) and the Bagmati
River (Rai and Khadka, 2017).

Conclusion

A study of diatom assemblages and environmen-
tal assessment were carried out in the Thamirabarani
River, one of the perennial rivers of India. The pres-
ent study recorded the occurrence of 58 diatom taxa
belonging to 25 genera. The abundant diatom genera
such as Aulacoseira, Discostella, Navicula, Ency-
onema, Gomphonema, Brachysira, Nitzschia, Sel-
laphora, Staurosirella, Fragilaria and Eunotia were
observed in the study area. In the present study, the
abundant diatom taxa Aulacoseira granulata, Dis-
costella stelligera, Gomphonema gandhii, Fragilaria
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pararumpens, Navicula cryptocephala, Navicula ros-
tellata, Staurosirella pinnata associated with water
quality index values between 21-42 were recorded at
Sites 1-9. The presence of abundant diatom taxa and
water quality index value indicates unpolluted status,
this being due to the good flow of water in the river.
The dominance of diatom taxa Diadesmis conferva-
cea, Nitzschia palea and Gomphonema parvulum was
observed in Site 10 and a water quality index value
of 101 was recorded. These indicate that the pollut-
ed water is due to the influence of anthropogenic
activity in the river. The abundant diatom taxa were
compared with other river systems to understand the
environmental condition assessment. The diatom tax-
onomic studies will enable researchers to monitor the
potential of diatoms. Investigation of assemblages of
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