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Abstract: The present investigation reports the variation observed in morphological traits of an anopthalmic specimen
of Sperata seenghala (Sykes, 1839) (168.9 mm in standard length) from Assam. Thirty morphometric and six meristic
characters of the abnormal specimen were studied and compared with normal specimens to observe variation in the
morpho-meristic traits, if any. The proportionate pre-pectoral length (28.5 mm), length of dorsal fin base (15.0 mm), pelvic
fin length (15.5 mm), distance between urino-genital openings and anal fin base (14.0 mm) and body depth at pectoral fin
base (12.0 mm) of the abnormal specimen was found to be higher compared to that of the normal specimens (23.8 — 26.5
mm; 12.2 — 14.1 mm; 11.1 — 14.7 mm; 10.9 — 12.4 mm and 8.9 — 9.9 mm, respectively); while the dorsal to adipose
distance (12.8 mm) and body width at cleithrum (41.5 mm) was lower than the normal specimens (13.7 — 16.7 mm and
44.0 — 50.0 mm, respectively). No marked variation was observed in the meristic characters. Pollution due to urban
runoff, sewage discharge and oil spill from inland water transport facilities adversely affecting the river water quality
could be the reason for such deformity. The overall growth performance of the fish does not seem to be affected by
these anomalies.

Keywords: Anopthalmia, Assam, Environmental stress, Morpho-meristic traits, Sperata seenghala

INTRODUCTION striped catfisiMystus tengardrom Assam. The South
Asian bagrid catfish of genuSperata comprises a
roup of four speciegiz. Sperata seenghala, S. aor, S.
cicularis and S. aorelladistributed from Pakistan to

Anopthalmia (the congenital absence of one or bot
eyes) in fish have been reported by many authors. A

compiled bibliography of 1499 papers on fish anoma'Myanmar. All species of this genus are commercially

lies described 63 papers on eye abnormalities (Tav?mportant food fishes and among the largest catfish
and Handwerker, 1998). Later on some more reportss south Asia (Ferraris and Runge, 1999). Among

have been published on morphological anomalies Nhese S
. ) ) s ,Sperata seenghala, S. aand S. aorellaare
fishes (Kruitwageret al.,2006; Taveet al.,2011; Saha found in the Ganga River basin, of whishseenghala

a_nd Saha, 2013, Barmm_n a_l.,2014). Nl_JtrltlonaI defi- is widely distributed in the Ganges and Indus river
ciency, temper_atl_Jre variations, .IOW .d'SSONEd oxyge drainages, and also occurs in several major riirers
high carbon dioxide concentration in water, pai@asit peninsular India at least as far south as the Kesh

infectioll_‘l are s?rr;]e ?Ctors belidevFed lto big?;?‘iom River (Ferraris and Runge, 1999).This fish spees
anomalies in fish (Turner and Farley, » ANONY" commonly landed from rivers of Assam. The present

mous, 1996; Cahet al., 2003; Cunninghanet al. TS
' ’ i - ! communication is an attempt to report the case of
2005; Martenset al., 2006). Besides, pollutants like anophthalmia inS. seenghalzollected from Brah-

c_hlormated hydrocarbons, - organophosphates, peStIr'naputra River, Assam along with a comparative note
cides, heavy metals as well as developmental amdr

o ; R on the morphological differences observed.
injury are also responsible for deformation in &sh

(Weis and Weis, 1989; Guptat al., 2000; Subba, MATERIALS AND METHODS

2008; Lin Sunet al., 2009). Abnormalities in catfish
are least reported and those available are mostly r

lated to skeletal deformity (Sarkar and Kapoor, 695 . .
Jesuet al., 2004; Nagarajan, 2012). Barmaat al. maputra _Rlver hear Uzz?mbazaar ghat (Guwahati), As-
sam, India, during routine collection of samples fo

2014) also reported a case of anopthalmia in the . ? .
( ) P P taxonomic evaluation of the gen8gerata The speci-
ISSN : 0974-9411 (Print), 2231-5209 (Online) AlgRts Reserved © Applied and Natural Science Fotioawvww.jans.ansfoundation.org

The deformed specimen 8f seenghalélacking right
eye) was collected on Y@ecember, 2013 from Brah-
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men measuring 168.9 mm in standard length is preRESULTS AND DISCUSSION

served in the museum at Central Institute of Fisser . .

Education (CIFE), Mumbai, India (CIFE/FRM/MUS/ The .blometrlc features of_the abnormal and nor_mal
Ss-11). Ten normal specimens of the same specieSPeCimens are presented in table-1. The dorsadffin
were also collected from the same site on the siaye abnormal specimen has_l sp_melet, 1 stout spinérand
for observation of morphological features (Fig. 1). grancﬂeg rays. Pelvic lf'fr.‘ Vr‘:'th 1bunbr:;1]n(ahed and 5
Thirty six morphological characters (30 morphoneetri ranchec rays; P?C]E_ora n as93 rarl;c € hraéhsavg 9
and 6 meristic) were recorded for comparison. MeasStout spine. Anal fin possess unbranched an
urements were made point to point on the left sigePranched rays. Caudal fin is deeply forked and both
wherever possible with a digital dial vernier califio upper and lower lobes havel unbranched and 7
the nearest 0.1mm. Standard lengths of specimetk?r"’mChecI rays. _ .
above 200 mm were measured using a measuring tap-er.he normal Specimens have 1 spinelet, 1 St.OUt spine
Subunits of the head are presented as proportidmzad and dorsal fin with 7 branched rays. PeIV|_c fin Has
length (HL). Head length and measurements of bodwnbranched and 5 branched ray. Pectoral fin has98 o
parts are given as proportions of standard ler@jth Eor branched rays. The unbranched and branched rays of

: : ; | fin ranged between 3-4 and 9-10, respectively.
the normal specimen the data are given in rangeld Fa ana X
1). Gillrakers count on the first left branchiatiawas ~ 'Vhile, both lobes of the caudal fin bear 1 unbraatch

taken only for the normal specimen. Methods fomgou @Y the upper and lower lobes has 7 and 7/8 beghch

ing gillrakers follow Roberts (1992). The inter-tab ~ '2YS: respectively. Gillraker count for _the nor_mal
distance of the abnormal specimen could not beuregds  SPECIMeNSs ranged between 14 and 15, with 3 - Hein t

for obvious reason and the gillraker count was alsb upper limb and 11 - 12 in the lower Iimb._ The miris
taken to avoid damage to the specimen. Identifinaf count of both abnormal and normal specimens does no

the species as well as counts and measurements We?éﬁer from the report given by Ferraris and Runge

: ; 1999).
taken by following the key of Ferraris and Runggod).
y g y Several authors have postulated different facters r

Table 1.Biometric data of5. seenghal@n mm).

Abnormal speci-

Normal specimen (n = 10)

men Range Mean + SD
Standard length (SL) 168.9 173.0 - 254.0 204.2.6 27
In % SL
Pre dorsal length 43.1 39.9-43.3 415+1.4
Pre pelvic length 53.8 51.2-54.6 525+1.1
Pre anal length 72.6 69.5-75.1 725+1.9
Pre pectoral length 28.5 23.8-26.5 254 +0.9
Dorsal fin length 25.3 18.7 - 24.8 22023
Length of dorsal fin base 15.0 12.2-14.1 13.0#0
length of dorsal spine 20.9 155-21.0 185+2.2
length of anal fin base 9.8 8.7-10.4 9.4+0.6
Anal fin height 16.3 12.5-16.3 14.7+1.3
Pelvic fin length 155 11.1-14.7 132+1.2
Pectoral fin length 15.1 12.6-17.8 143+1.7
Pectoral spine length 12.6 11.0-139 124+15
Caudal peduncle length 15.0 14.1-16.1 154 +0.6
Caudal peduncle depth 6.0 5.2-6.2 56+0.3
Adipose maximum height 4.4 3.0-4.1 3.7+04
length of adipose fin base 15.1 13.2-15.6 14037+
Pre adipose length 69.5 68.4-71.8 70.2+1.0
Dorsal to adipose distance 12.8 13.7 - 16.7 10D+
Head Length (HL) 30.7 26.6 - 29.8 282+1.2
Distance between urino-genital opening and andydise  14.0 10.9-124 12.0+05
Body depth at pectoral fin base 12.0 8.9-99 N3t
In % HL
Snout length 28.7 26.5-31.0 28.4+1.3
Maxillary barbel length 245.2 209.3 - 266.0 232.06t9
Nasal barbel length 25.8 15.0-28.9 242 +5.7
Outer mental barbel length 76.7 53.9-824 67844+
Inner mental barbel length 445 375-475 4223%
Body width at cleithrum 41.5 44.0 - 50.0 475+£2.2
Interneural shield length 29.9 26.7 - 32.6 30.7@ 2
Supraoccipital spine length 16.0 13.6 - 16.6 15160t
Snout to supra occipital spine length 109.5 107.80.9 114.1+£5.0
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Fig. 1. Comparison of normal specimen (A) with abnormal  Fig. 2. Site of eye of abnormal specimen covered with scale.
specimen (B).

sponsible for occurrence of anopthalmia in fish. that of the normal specimens (10.9 — 12.4 mm).
Anophthalmia either can be heritable or can beadus Occurrence of different body component ratios of ab
by environmental disturbances (Tave and Handwerkernormal specimens of Mahisefe®utilus frissikutum
1998). Taveet al. (2011) observed gross abnormalities populations from Caspian sea have been reported by
in tilapia pertaining to eye which were non-herigab Naserizadehet al., (2013), for which they proposed
and possibly produced by pathogen, heat shock odiverse abiotic (diverse pollutants) and biotic
chemicals. Symptom of anopthalmia was also ob-(inbreeding) parameters as affecting factors. Subba
served in carps when dissolved oxygen concentratior{1999) observed deviation in the length of dorsal f
decreases to 25 % of the saturation level (Anonynou height in proportion to standard length in casé\fi-
1996). Occurrence of unilateral and bilateral ahapt can catfish pointing pollution as the reason fonab
mia in fish embryos exposed to insecticides hag als malities. Similarly, deviation of body componentioa
been reported (Weis and Weis, 1976). No sign of in-in an abnormal species ®&agarius bagariusdue to
jury or damage was observed on the side of the-missdevelopmental error was also reported by Subba
ing eye of the collected abnormal specimenSof (2008). Bussing (1966) found high degree of intra-
seenghalaOn the contrary, the place was slightly de- specific variation in the proportionate length amon
pressed and covered with thin scales (Fig. 2). the population ofPygmidium striatumfrom Costa
Fowler (1970) and Barlow (1961) reviewed that lower Rica. The author, however, did not report any valid
count of some meristic characters in fishes magii®  reason for such variation.

to environmental differences. While comparing the Although, the causes of variation in the morphoioetr
morphological features of the abnormal specimeh wit features cannot be ascertained, environmentalsstres
the normal specimens, no differences in the meristi due to fluctuation in dissolved oxygen and carben d
count was found. However, some variation in the-mor oxide content coupled with presence of harmfulygell
phometric features of the abnormal fish was obskrve ants may be a responsible factor. Since, the rives
The proportionate pre-pectoral length of the abmbrm adjacent to the metropolitan city, it receives hpgé
specimen was higher (28.5 mm) as compared to that dution load through heavy sewage discharge, indstr
the healthy specimens (23.8 — 26.5 mm). Similarly, effluents and urban runoff daily, as such the cbaruf
body depth at pectoral fin base was also foundeto b extreme fluctuation in dissolved oxygen and carbon
higher in the abnormal specimen (12.0 mm) comparediioxide content exists. Turner and Farley (1971),
to that of the normal specimens (8.9 — 9.9 mm). TheAnonymous (1996), Marteret al. (2006) and Barman
body width at cleithrum was higher in case of ndrma et al.(2014) in their respective investigation on Stdpe
specimens (44.0 — 50.0 mm) as compared to abnormdiass, Carps, Atlantic salmon aMystus tengarare-
specimen (41.5 mm). The proportionate length of dor ported the case of anopthalmia due to high fluainat

sal fin base (15.0 mm) and pelvic fin length (1E&) in dissolved oxygen and carbon dioxide content.évior
of the abnormal specimen was found to be slightlyover, as inland ferry services are prominent in the
higher than the normal specimens (12.2 — 14.1 noin anriver; the chances of the river getting polluted dily
11.1 — 14.7 mm, respectively). On the contrary, thespill are high. Similar effect of pollutant causing
dorsal to adipose distance of the abnormal specimeanophthalmia has been documented by Subba (1999)
(12.8 mm) was slightly lower as compared to the nor and Kruitwageret al. (2006) in the African catfish and
mal specimens (13.7 — 16.7 mm). Also, the distancemudskipper respectively. As many factors are siaault
between urino-genital openings and anal fin base waneously intermixing with the soil and water of the
more in case of the abnormal specimen (14.0 mm) thariver, it is difficult to pin point a particular &or for
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the cause of malformation. For this, a detailedsion
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River. Oregon. Env. Biol. Fishe33: 9 — 19.

the soil and water quality parameter as well as theé-erraris, C.J. Jr. and Runge, K.E. (1999). Revisibtthe

health status of the river is required to obtaibester

understanding on the causes responsible for such ab

normalities and to ascertain the effect of harnpfoll

lutants. Further, as the collected abnormal spetime

South Asian Bagrid catfish genu@perata with the

description of a new species from Myanm&roc.

Calif. Acad. Sci.51 (10): 397-424.

Fowler, J.A. (1970). Control of vertebral numbeteteosts -
an embryological problen®, Rev. Biol.45: 148 — 167.

was a juvenile, there is a possibility that the mor Gypta, S.C., Dutta, S.P.S. and Sharma, N. (2000kpéart

phometric variation may not remain the same, \fas

allowed to grow. Klumpp and Von Westernhagen
(1995) opined that the number of malformed fisht tha
survive usually decreases with development and few

individuals with abnormalities survive until adult
stages. Similarly, Nakayamet al. (2005) in their ex-

periment found that only few medaka embryos that
developed anophthalmia following maternal exposurey,

to tributyltin hatched successfully, and none stadi
for more than a few days. Hence, it is possiblé¢ tie
single anophthalmi&. seenghal&ound in the present

investigation may have malformed during develop-

ment.

Conclusion

The absence of eye does not seem to have induged an

significant change in the gross morphological cbara
ters of the fish compared to that of normal speasne
Since few samples were studied for comparisonvialle
ating the size of representative sample may gibeta

on some morphological deformities in silver cétp-

pophthalmicthys molitrix (Valenciennes) inhabiting

aquatic environment of Jammu (J&K)Himalayan J.

Env. and Zool.14: 25 — 30.

Jesu Arockia Raj, A., Seetharaman, S. and Hanifféd.M
(2004). Skeletal deformities in a few freshwatahés
from Bhavani river, Tamil NaduZoo’s Print Journal,
19 (9): 1628 — 1629.

mpp, D.W. and Von Westernhagen, H. (1995). Bidlog
cal effects of pollutants in Australian tropicalastal

waters: embryonic malformations and chromosomal

aberrations in developing fish eggMarine Pollut.
Bull., 30: 158 — 165.
Kruitwagen, G., Hecht, H., Pratap, H.B.
Bonga, S.E.
growth of the mudskippefPeriophthalmus argenti-
lineatus) associated with coastal pollutioklar. Biol.,
149: 201-211. DOI 10.1007/s00227-005-0178-z.
Lin Sun, P.L., Hawkins, W.E., Overstreet, R.M. andgn

andWendelaa

Peterson, N.J. (2009). Morphological deformities as

biomarkers in fish from contaminated rivers in Taw
Int. J. Environ. Res. Public Health; 2307-2331.

(2006). Changes in morphology and

ter analysis of change in body component ratio- Fur Martens, L.G., Witten, P.E., Fivelstad, S., HuysseuA.,
ther studies on the soil and water quality of theten Savedreid, B., Vikessa, V. and Obach, A. (2006). Im-
body would not only give a precise preview on the pact of high carbon dioxide on Atlantic salmon s%0l

. . (Salmo salarL.): effect on fish performance, vertebral
health status but also help in validating the cauafe composition and structuréquacult,61 (1): 80 — 88.
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Nakayama, K., Oshima, Y., Nagafuchi, K., Hano,Shjma-
saki, Y. and Nakayamaj, K. (2005). Early-life-stage
toxicity in offspring from exposed parent medaka,
Oryzias latipes to mixtures of tributyltin and poly-
chlorinated biphenyl€Environ. Toxicol. Chem24: 591
—596.

Naserizadeh, M., Safari, O. and Nematollahi, M.2013).
First report on the abnormality among body componen
ratios in the caught Caspian Sea Mahisefltilus
frissikutum Kamensky, 1901)Turk. J. Fish. Aquat.
Sci.,13: 383 — 387.

Roberts, T.R. (1992). Revision of the striped catfisloé
Thailand misidentified aMystus vittatuswith descrip-
tions of two new species (Pisces: Bagriddefthyol.
Explor. Freshw.3: 77 — 88.

Saha, H. and Saha, R.K. (2013). Occurrence of inmate
phological deformities in fishes of Tripura, Norast
India—A possible case of Inbreeding/orld J. Fish &
Marine Sci.,5(4): 405 408. DOI:10. \ 5829idosi. wjfms.
2013.05.04.7392.

Sarkar, H.L. and Kapoor, B.G. (1956). Deformitiessome
Indian catfishes). Zool. Soc., IndieB: 157 — 164.

Subba, B.R. (1999). Multiple abnormalities in Africaat-
fish. J. Inst. Agric. Anim. Scil9 — 20: 187 — 191.

Subba, B.R. (2008). Abnormality imBagarius bagarius
(Ham.) (Cypriniformes: Sisoridae) from NepaDur
Nature,6: 26 — 29.

malformation.

ACKNOWLEDGEMENTS

First author is grateful to the Director, ICAR - BRN
Pig for granting study leave and to the staff ofMFR
division, ICAR-CIFE, Mumbai for providing neces-
sary help and support during the course of invastig
tion.

REFERENCES

Anonymous (1996). Department of Water Affairs armt-F
estry, South African Water Quality Guideline$%@&di-
tion). Volume 6: Agricultural Waste Use: Aquacuéur
pp 170.

Barlow, G.W. (1961). Causes and significance of mofph
logical variation in fishesSyst. Zool.10: 105-117.

Barman, J., Jaiswar, A.K., Chakraborty, S.K., JaldgerS.

and Lakra, W.S. (2014). A record of Anopthalmia in

Mystus tengargHamilton, 1822) from Assandournal
of Applied and Natural Sciencg,(2): 589-593.
Bussing, William A. (1966). New species and new rds®f

Costa Rican freshwater fishes with a tentative list o

species.Rev. Biol. Trop.14 (2): 205 — 249.

Cahu, C., Infante, J.Z. and Takeuchi, T. (2003).riNobal
components affecting skeletal development in feh |
vae. Aquaculture,227: 245 — 258.

Cunningham, M.E., Markle, D.F., Watral, V.G., KeM,L.
and Curtis, L.R. (2005). Patterns of fish deformitesl
their associates with trematode cysts in The Wiléée



Jyotish Barmaset al. J. Appl. & Nat. ScB (2): 905 - 909 (2016) 909

Tave, D. and Handwerker, T. (1998). Anophthalmiangk- salinity and dissolved oxygen on the survival oipstd
heritable eye deformity i©Oreochromis mossambicus bass eggs and larvaealif. Fish Game57: 268 — 273.
Ribarstvo,56 (4): 125 — 130. Weis, J.S. and Weis, P. (1976). Optical malfornmetiin-

Tave, D., Jo, Jae-Yoon.and Kim, D.S. (2011). Gidssor- duced by insecticides in embryos of the Atlantlees
malities in TilapiaFish Aquat. Sci.14 (2): 148 — 160. sideMenidia menidia Fish. Bull.,74 (1): 208 — 211.
DOI 10.1007/s00227-005-0178-z. Weis, J.S. and Weis, P. (1989). Effects of envirental

Turner, J.L. and Farley, T.C. (1971). Effects of penature, pollutants on early fish developmeAguat. Sci.l: 45-73.



