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Abstract

10 specimens of Yellow striped goatfish, Upenens vittatus (Forsskal, 1775) collected on 2™ April 2022 and 10®
April 2022 from Junglighat landing center of Andaman and Nicobar group of [slands. were studied. The size ranged
from 126.5-232.3 mm in total length and 23.31-135.8g in total weight. 29 morphometric and 13 meristic characters
were considered for the current study, In analyzing percentage of standard length, 19 morphometric characters were
considered and for percentage of head length 8 characters were considered. Regressions of standard length.head
length, pre-dorsal length. pre-pectoral length, pre- ventral length, pre- anal length, pectoral fin length, caudal fin
length and body depth, against total length and that of snout length, post-orbital length, eve diameter andinter-orbital
length. against the head length were analyzed. From these fourteen counts, coefficient of correlation (r) was maximum
for head length against post orbital length (0.996) and lowest for total length against pectoral fin length (0.938),
Descriptive meristic counts were found to be in agreement with previous descriptions. Based on the results from the

current work, the fin formula for Ul vittatus could be written as: PV D - C A _

Key words: Upenensvittaius, Biometric, morphometrics and mervistics, Andaman and Nicobar Islands,

Introduction used in searching for meal., By probing with their barbels
and by using mouth to burrow sediments, they hunt for
epibenthic and sub surface prev (Randall, 1967; Gosline,
1984). Some distinctive morphological features of Family
Mullidae are, presence of two dorsal fin, chin barbels,
villiform teeth, oblique bars on caudal fin and lateral
stripes on the body (Kathirvelpandian et al., 2021).

Mullidae, also known as The Goatfish or red
mullets, are a tropical marine Mulliformesfish
{ Randall,2004;Froese and Pauly, 2022). They can be
found in tropical and subtropical part of the Pacific.
Indo-pacific and Western Atlantic Regions, and represent
important food-chain for coastal environment (Pavlov et
al.. 2013). This fish generally benthivores; oceurs in open
muddy or sandy bottom or in vicinity of reef in brackish
or marine water (Hiatt and Strasburg, 1960; Hobson,
1974; Munro, 1976; Holland et al., 1993; Mever et al.,
2000; Randall andKulbicki, 2006; Uibleinand Gouws,
2015).There are6 valid genera and 104 species of the
familyMullidaeknown worldwide (Fricke et al., 2022)
and the genusUpeneus dominates over other genera with
46 species (Froese, 2022). There are 3genera and 27
species known from India (Joshi et al.. 2017).In Andaman
and Nicobar Islands, there are 18 Mullidae species which
are from 3 genera; out of which 5 species are from the
genus Upeneus{Rajan et al., 20211,

Yellow strip goatfish Upeneusvittarus, a species of
Mullidae family which is found in Indian Ocean is a
commercially important fish. These fishes are euryhaline,
benthopelagicin nature{Lewis andPring, [986; Mundy,
2005). Their preferred diet consistsof crustaceans, such
as penaeid shrimps, crabs and small fishes (Vivekanandan
et al., 2003). Uwvittatusis less elongate in shape. The
depth is around 3.3 to 3.7 times in standard length, Their
chin consists of 2 barbels, which are not extended to
preopercle. It has a length of 1.5 to 2.2 in head length.
Mouth contains villiform teeth in jaws on the roof. Pelvic
fins nearly 2/3 length of pectoral fins{Barman andMishra,
20071 The length of the pelvic fin is short, almost two-

Their body deep and elongated. and a pair of long  third of the pectoral fin. The upper caudal fin lobe with
chemosensory barbels (whiskers) is present, which is 4.5 bands; 3-4 dark bands stripe on the lower lobe and the
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darkest and broadest is the distal one (Barman andMishra,
2007).

Morphometric analysis can be helpful in evaluation
of population structure and stock variability in shape
and size in a stock (CadrinandFriedland, 1999; Turan,
2004}, However, there is no record of detailed study on
morphological traits of Upeneusvittarus from Andaman
waters even though this species contributeslargely in
marine fish catch compositionalong Andaman coast.
Hence, an attempt has been made o investigate the
morphometrics and meristics of U wittartus from this

Materials and method

The sampling was conducted on 2nd April 2022 and
10th April 2022 from Junglighat {1 1°6612° N, 92.72957 E)
landing center of South Andaman. The fish samples were
caught from Swaraj Dweep Island (11.9761° N, 92.9876°
ElLthe coast of Andaman and Nicobar group of Islands.
10 specimen of U7 vittatus were collected and identified
with identification keys (FAO, 1983a). Photograph of
the specimen was taken by Nikon D3300 along with a
scale next to the sample, The specimen was preserved in
deep freezer prior to analysis. For morphometric analysis,
Vernier Caliper was used to measure the fish and the

region. measurements were taken to the nearest 0.0 lmm.
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Fig. 1: Study area from Andaman and Nicobar Islands

13 meristic characters and 29 morphometric characters
were recorded for the study. For meristic; Dorsal fin spine,
Dorsal fin ravs, Anal spine, Anal Fin Rays, Caudal Fin
Rays, Pectoral Fin Rays, Scale row abowve lateral line,
Ventral (Pelvic) fin spine, Ventral fin rays. Lateral line
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scale, Scale row below lateral line, Upper Gill Rakers
and Lower Gill Rakers have been considered. While for
Morphometric; Total Length TL. Standard Length SL,
Forkk Length FL, Head Length HL, Head Width HW.
Head Depth HD, Eve Diameter ED, Inter Orbital Length
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1OL, Snout Length SnL, Post Orbital Length POL, Upper
Jaw Length UJL, Lower Jaw Length LIL, Body Depth
BD, Pre- Pectoral Length PPL, Pectoral Fin Length
PFL, Pectoral Base Length PBL, Pre- Ventral Length
PVL, Ventral Fin Length VFL. Veniral Base Length
VBL, Pre-Dorsal Length PDL, Dorsal Fin Length DFL,
Dorsal Base Length DBL (DBL1 & DBL2). Pre- Anal
Fin Length PAFL, Anal Fin Length AFL, Anal Fin Base
Length AFBL, Caudal Peduncle Length CPL, Caudal
Peduncle Depth CPD and Caudal Fin Length CFL, has
been considered. After the analvsis, specimen was tagged
with date it was preserved in deep freeze at -20°C or in
10% formalin solution.

By using % in Standard Length and % in head length,
the mean =standard deviation of morphometric data has
been calculatedup=to two decimal point, The relationship
between severalmorphometric measurements to the total
length and head length have been analvzed (Shah et
al., 2014). The morphometric characters were depicted
with the help of scattergrams and then they were plotied
(Figure 5 & Figure 6). Linear regression applving the least
square method describedby SnedecorandCochran (1967
was used for analysis. The morphometric relationships
were denoted by the equation: Y= a + bx, where “y" is the
dependent variable, “x™ is the independent variable and
“b7 s the regression coeflicient. Correlation coefTicient
(rjvalue was calculated {Table 7) to know the degree of
linear association or interdependence of two variables,
The value of “a” is determined by the following formula;

a=y — bx, value of “b"” is determined by:
b= |nEXxy - ExEy| / [nEx* - (Ex) 7]
r=[nExv-ExEy] / [nx*-(Ex) *] [nEy*-Ev7)

Results

Classification
Class: Actinopteri
Order: Mulliformes
Family: Mullidae
Genus: Upeneus

Upeneusvittatuy (Forsskal, 1775)

B0

Diagnosis

The analysis was carried out on 10 specimens. The
size ranged from 126.5-232.3 mm in total length and
23.31-135 8z in total weight. Body is elongated, laterally
compressed. dorsal side slightlyconvex. Mouth is superior,
placed sub-terminally, large, rounded, highly protractile
and with large mouth gap. Unegual jaws with cardiform
teeth. also present on palatine and vomer. Chin with two
barbels. Operculum with flap and large opercular opening.
Complete and curved lateral line. Ctenoid. rhomboidal,
large and overlapping scales present. Two separate dorsal
fins; positioned at the middle of the body, which starts from
the mid of pectoral fin and reaches up to the just opposite
to terminal of anal fin, with spines in front. Pectoral fin
large, wide spread and positionedventro-laterally, Ventral
fin medium size and present at the forward. Anal fin with
spines in front and reaches up to the opposite of 2nd
dorsal fin. Caudal fin forked and homocercal tvpe.This
fish was diagnosed by dorsal fin (VII1, 8-9), pectoral fin
ravs (14-16), ventral fin (I, 5), anal fin (I, 7),Caudal fin
{(13). lateral line scales (36-38) and total number of gill
rakers {27-29) and number of lateral body stripes 4 (Table
8). Color of lateral body stripes- golden reddish. Based on
the counts from the present study, the fin formula for L7
vittatus could be written asP| | 'V .D A

By
14-16 ‘t"lfl.i—'i'LI?i 1

Coloration

Usually, in fish identification, the color doesn’t
consider as a character, but instead it is verv helpful
along with the elaborate descriptions and keys of the fish.
L vittatus shows silver ventrally and reddish dorsally,
The presence of four siripes which aregolden reddishin
colour. 2 mid lateral is visible among them, from eye one
starts and till base of caudal fin it extends, the adjacent
bar attaches to the upper caudal fin lobe. The other stripe
starts from beneath the pectoral fin base and spreads up
to caudal peduncle and it is merged by lower caudal fin
lobe present in adjacent bar: 2 of the dorsolateral stripes,
a well-defined lower one, which starts from operculum
and extends up to behind the second dorsal fin. The upper
siripe is much shorter and ambiguous, it starts from
beneath the first dorsal fin origin.
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Description BD, 28.3£0.99 PPL, 22.640.94 PFL. 6.040.92 PBL,
31.240.95 PVL, 19.3£0.77 VFL, 4.7£0.55 VBL, Pre
dorsal length 36.9+0.98 PDL, Dorsal fin length 23.7+0.99
i E T Nie ROl e by DR, Iﬁfﬂj.ﬁﬁ DBLI, 12.8£0.64 DBE;Z, 67.340.62
LJL. 38.79 £0.57 UJL. In percentage of Standard Length 2L 16.5+0.79AFL, 10.0+0.36 ABL, 22.2+0.93 CPL,

(Table 3); 111.0+¢0.86 FL, 28.7+1.00HL.28.7£0.94 !1.3+0.74 CPD, 28.5+0.95 CFL.

In percentage of Head length (Table 4): 55.00 £0.49
HW, 79.8]1 +0.61 HD, 30,48 +0.48 ED, 31.77 =0.60

Fig. 3: Caudal fin and anal fin;(a) Blue = Caudal Fin (b)

Red= Anal fin

Fig. 4: Pectoral fin, Pelvic Fin, Dorsal Fin and Barbel;Yellow= Dorsal Fin (b) White=Pectoral Fin (c)
Blue=Pelvic Fin (d) Purple = Barbel
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By calculating range, mean, median, standard
deviation and coefficient of correlation of morphometric
characters: it was found that maximum value of coefficient
of wvariation for PVL (16.20%) while minimum value
tor POL (14.60%) {Table 5). The r value of total length
against other morphometric characters ranged between
0.938 to 0.993. Total length showed maximum degree of
correlation with PPL (0.993); while minimum with PFL

{0.938). Likewise, coefficient of correlation of equated
morphometric characters ranged from minimum of 0,991
for IOL to maximum of 0.996 for POL against head length
{ Table 7). Analysis of meristic characters of 10 specimens
shown (Table 6) highest coefficient of variation for upper
gill rakers (5.95%;), dorsal fin rays (5.83%), Pectoral fin
rays (4.19%), lower gill raker (3.40%) and lateral line
scale (2.1%). While other meristic characters did not
show any variation ( Table 6).

Table 3: Morphometric characters %in SL (Mean= standard deviation)

Morphometrie % in SL £ Standard deviation
Fork length 111.040.86
Body depth 28.7+0,94
Head length 28.7£1.00

Pre pectoral length 2834099
Pectoral fin length 22.6+0.94
Pectoral base length 6.0=0.92
Pre pelvic fin length 31.240.95
Ventral fin length 19.3£0.77
Ventral base length 4.7+0.55
Pre dorsal length 36.9+0.98
Dorsal fin length 23.740.99
Dorsal base length | 16.840.88
Darsal base length 2 12.84+0.64

Pre anal length 67 3+0.62

Anal fin length 16.540,79
Anal fin base 10.0£0.36

Caudal peduncle length 22.240.93
Caudal peduncle depth 11.340.74
Caudal fin length 28.5+0.95

Table 4: Morphometric % in Head length (Meant standard deviation)

Morphometric %o in HL &
Standard Deviation
Head width 55,00 £0.49
Head depth 79.81 £0.61
Eve diameter 30.48 £0.48
[nter-orbital Length 31.77 £0.60
Snout Length 3496 £0.54
Post orbital 43.78 £0.59
Lower Jaw length 42.66 £0.40
Upper Jaw length 38.79 £0.57

B2
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Table 5: Statistical estimates of different morphometric characters

Mahomette Mt M) Mean Medan Sondard Codento
TL 232.30 126.50 190.92 202.15 30.11 15.77
SL 17620 100,60 148.52 156.95 22.30 15.02
P a6, 30 3680 5446 56.40 8.62 1583
PPL 30,10 27.50 42.60 45.20 6.73 15.80
PVL 56.60 2930 46.70 49.15 1.56 16.20
PAL 118.20 68.10 10011 105.95 14.96 14.94
HL 48.90 29.20 42.50 44.90 6.28 14.79
PFL 41.60 23.40 33.69 34.90 53.31 15.77
CFL 4930 29.90 42,52 45.05 6.28 14.77
BD 49,00 29.10 4242 45.05 6.21 14.63
Snl 17.20 10.20 14.87 15.90 2.20 14.80
ED 14.80 8.80 12.86 13.60 1.89 14.73
[OL 16.10 940 13.70 14.55 2.07 15.14
POL 21.70 12.90 [8.62 19.70 2.7 [4.60

Table 6: Statistical estimates of meristic characters

Meristic Max Min Mean  Median Mode Standard  Coefficient of

Characters Deviation  variation (%)
Drorsal fin spine 8 8 8.00 8.00 8.00 0.00 0,00
Dorsal fin rays 9 5 8.40 8.00 8.00 0.49 5.83
Anal fin spine | | [.00 [.00 1.00 0.00 0,00
Anal soft rays 7 7 7.00 7.00 7.00 .00 0.00
Caudal fin rays 13 13 13.00 13.00 13.00 0.00 (1,00
Pectoral fin rays 16 14 15.30 15.00 15.00 0.64 4.19
Pelvic fin spine 1 1.00 1.00 1.00 0.00 0.00
Pelvic fin ravs 3 5 5.00 5.00 5.00 0.00 0.00
Lateral line Scale 38 36 37.50 38.00 38 0.80 271
Scale row above 2 2 2.00 2.00 2.00 0.00 0.00
lateral line
Scale row below i) i) 6.00 6.00 6.00 0.00 0,00
lateral line
Gill raker upper 8 7 7.70 8.00 8,00 0.46 5.95
Gill raker lower 21 19 19.40 19.00 19.00 0.66 340
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Table 7: Relationship between different morphometric characters

Morphometric Intercept Slope (h) Y=a+hx Correlation
(a) (r)
TL & 5L 10,651 0.7221 y=07221x + 10.651 0.975
TL & PDL 1.3474 (L2782 y=02782x + 13474 0.972
TL & PPL 0.2027 0.2221 y=02221%+0.2027 0.993
TL & PVL 0.235 0.2434 y=02434x + 0.235 0.969
TL & PAL 6.8757 0.4883 vy =0.4883x + 6.8757 0.983
TL & HL 3.3015 0.2053 y =0.2053x+3.3015 0.984
TL & PFL 2.1080 0.1634 y =0L1654x + 2. 1086 0.938
TL & CFL 3.7671 0.203 y=0.203x + 3.7671 0.974
TL & BD 3.53475 0.2036 ¥ = 0.2036x + 3.5475 0.988
HL &Snl. 0.0782 0348 y =0.348x + 0.0782 0.994
HL &£ ED 0.1298 0.2995 y=0.2995x +0.1298 0.993
HL & 10L -0.2063 0.3272 vy =0.3272x - 0.2063 0.991
HL & POL 0.3172 0.4307 y=0.4307x +0.3172 0.996
15
- Linear [ED)
......... i_'l'-_-.'lm
0 =
Unear fiot) * SnLy = 0.348x + 0.0782
. linear(Poy  POLy=0.8307x+03172 - R?=0.9877
R=p3s1 .~ ¥
£" "
1
=
= 1w
108 y = 03277 - 0.2063
R*=0.9875 ED = 0.29%5x + 0.1298
R*=0.987
5
o
o 10 0 3o B 50 60
Head length [mm)

Fig. 5. Relationship of morphometric characters with head length
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Fig. 6. Relationship of morphometric characters with total length
Discussion morphometric and meristic characteristics within the

A comparison of the meristic counts of Upeneus
vittatusin the present study with some earlier works is
presented in Table 8§ and Table 9. Descriptive meristic
characters were found to be in matching with previous
descriptions. An analysis of the results obtained in the
study indicates that there is negligible variation in the

population. Slight variations recorded in the morphometric
and menstic characters in the present study when
compared to earlier reports may be a result of genetical
or environmental factors. Range, mean, median, standard
deviation and coeflicient of variation of the morphometric
characters indicate high degree of homogeneity within the
population of Upenens viffaies along the Andaman coast.

Table 8: Comparison of meristic counts of Lvitfafuswith previous literature

FAD, Fischer and . Rajan  Ramteke Saha
Meristic characters RO 1983 Bianchi, gt et al., et al., et al.,
Fouek (a.b,e) 1984 Hnkamra, 2010 2012 2018 2019
[3orsal fin spine B 70 b B kA L3
Darsal fin ravs 89 & ) o 9 b
Wentral fin sping | 1 1 I - l 1
Yentral fin rays 5 3 3 5 - 5 3
Pectoral fin rays 4-16 13-17 15-17 I5-16 15-16 I5-16 14
Anal fin spine I 1 I | - [ I
Anal fin rays 7 =T 7 7 . 7 [
Caudal fin rays 13 13 - - - - 13
Lateral line scale In-38 - 36-38 I6-38 In-38 - 37
Scales below lateral line b - - & - - &
Secales above lateral line 2 - - 2 - - 2
Gaill rakers 27-249 - - 27-29 27-29 - -
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Table 9: Comparison of L.

vittatus with Ul tragula, U. randalliand U, faeniopterus from previous records

of Lipenens species

Meristic U, Virtatus F tragula U, randalli U, raeniopterus
Characters Present (Uibleinand {Uibleinand {Uibleinand
Work Gouws, 2014) Gounws, 2014) Gouws, 2014)
Dorsal Spine 8 8 A 8
Pectoral Fin 14-16 12-14 13-14 13-14
Mo. of lateral 4 1 1 2
body stripes
Lateral line Scale 36-38 28-31 28-30 35-39
Count
Mo. of gill 27-29 20-25 23-25 21-23
racker count
Colour of lateral Golden reddish Brown to black Beige Pale brown

body stripes

A detailed continuous study on this species with a  Cadrin, S.X. & Friedland, K.D. (1999}, The wtility of

areater number of specimens is required. This information
can be useful in reducing taxonomical ambiguity of this
species as well as planning for fishery management and
conservation of this fauna.

Acknowledgment

The authors University for

providing the necessary facilities to carry out this research

thank Pondicherry

Funding

This research did not receive any specific grant from
funding agencies in the public. commercial, or not-for-
profit sectors,

Disclosure statement

The authors declare that they have no known
competing financial interests or personal relationships
that could have appeared to influence the work reported
in this paper.

References

Barman, R.P. & Mishra, 5.5, (2007}, A review on the Goat
fish family Mullidae in the Indian waters. Records of
Zoological Survey of India238: (1-44),

Bo

image processing techmiques for morphometric
analysis and stock identification. Fisheries
Research43(1-3):129-139,

FAOQ, 1983a, FAQ species identification sheets, Mullidae,
Fishing area 51 (West Indian Ocean).1654 pp. fip.//
ftp.fao.org/docrep/fac/009/y4 1 62e/v4162e32.pdf

FACQ, 1983¢, FAD species identification sheets. Mullidae,
Fishing area 51 {West Indian Ocean). ftp:/fip.fac.org/
docrep/fan/009/ad468e/ A D468elF pdf

FAO,1983b. FAO species identification sheets, Mullidae.
Fishing area 51 (West Indian Ocean).3175 pp. fip:f
ftp.fao.org/docrep/fac/009/y 07 T0e /v 0T T70e39. pdf

Fischer, W. & Bianchi, G. (1984). Species identification
sheets for fishery purpose, Western Indian Ocean
Fishing area 51. Rome: Food and Agriculture
Organization (FAO)Vol, 3.

Fricke, R., Eschmever, W. N. & Vander Laan, R. (eds)2022.
Eschmeyer’s Catalog of Fishes: Genera, Species,
References. {http://researcharchive.calacademy.
org/research  fichthyology/catalog/fishcatmain.asp).
Electronic version accessed 30/05/2022,

Froese, R. & Pauly, D. Editors. (2022). Fish Base. Upeneus
Cuvier, 1829. Accessed through: World Register of



Dwhwnsa et al.,

%

1. Andaman Sci. Assoc, 27 (1):2022

Marine Species at: https:/'www.marinespecies.org/
aphia.php?p=taxdetails&id=126036 on 2022-05-29

Gosline, W.A. {1984). Structure. function, and ecology
in the goatfishes (family Mullidae).Pacific Science
3804y 312-323,

Hiatt, R.W. & Strasburg, D.W. (1960). Ecological
relationships of the fish fauna on coral reefs of the

Marshall 1slands. Ecological Monographs30(1): 63-
127.

Hobson, E.S. (1974). Feeding relationships of teleostean
fishes on coral reefs in Kona. Hawaii. US. Fishery
Bulletin 72:9154031.

Holland, K M., Peterson, 1.0, Lowe, C.G. & Wetherbee,
B.M. (1993), Movements, distribution and growth
rates of the white goatfish Mulloidesflavolineatus
in a fisheries conservation zone. Bulletin of Marine

Science 52(3): 982-9932,

Joshi, K. K. and Thobias, P A. and Varsha, M. 5.
(2017). Present status of ichthyofaunal diversity of
Indian seas. In: Course Manual Summer School on
Advanced Methods for Fish Stock Assessment and
Fisheries Management. Lecture MNote Series No.
2/2017. CMFRIL Kechi, Kochi, pp. 1-22.

Kathirvelpandian, A.. Sheena. J., Jayakumar, T.K.. Kumar,
T.T. & Lal, K. K. (2021). Report on the occurrence of
Margaretha’s Goatfish, UpeneusmargarethaeUiblein
ScHeemstra, 2010 (Perciformes: Mullidae) from Gulf
of Mannar./ndian Jowrnal of Geo Marine Sciences
50K05): 391-396,

Lewis, AD. &Pring, CK. (1986). Freshwater and
brackishwater fish and fisheries of Fiji. Reports
and papers presented at the Indo-Pacific Fishery
Commission Expert Consultation on inland fisheries
of the larger
Thailand.4-6.

Indo-Pacific  islands,  Bangkok,

Meyer, C.G., Holland, K. M., Wetherbee, B.M. & Lowe,
C.G. (2000), Movement patterns, habitat utilization,
home range size and site fidelity of whitesaddle
goatfish, Parupeneusporphyreus, in a marine reserve.
Environmenial Biology of Fishes59(3): 235-242.

B7

Mundy, B. C. (2005). Checklist of the fishes of the
Hawaiian Archipelago. Bishop Museum Bulletin in
Loologya: 1-T04,

Munro, LL. (1976}, Aspects of the biology and ecology of
Caribbean reef fishes: Mullidae | goat—fishes). Journal
of Fish Biolagy, 9(1): 79-97.

Pavlov, D.A., Emel'vanova. N.G., Ha, V. T. &Thuan,
L. T.B. (2015). Otolith morphology, age, and growth
of freckled goatfish Upeneustragula (Mullidae) in the
coastal zone of Vietnam. Jowrnal of lehthyvologe35(3):
363-372.

Rajan, P. T.. Sreeraj. C. R. and Immanuel, T. (2012).
The Goat Fishes (Family Mullidae) of Andaman and
Micobar Islands, Records of Zoological Survev of
India 11 (3): 35-48

Rajan, P. T., Sreeraj, C. R. & Immanuel, T. (2021).
Fishes of Andaman Andaman and Nicobar [slands:

A Checklist. Journal of the Andaman Science
Association 26(2):95-130

Ramteke, K.K,, Landge, A.), Jaiswar, A K., Chakraborty,
S.K., Deshmuke, D, and Renjith, R.K. (2018).
Taxonomic differentiation of goatfishes (Family-
Mullidae) based on morphological traits and
hard parts./ndian Journal of Geo-Marine Science
47(02):381-389.

Randall, J.E. and Kulbicki, M., 2006, A review ol the
goatfishes of the genus Upenews (Perciformes:
Mullidae) from New Caledonia and the Chesterfield
Bank, with a new species, and lour new
records. Zoological Studies Taipei 43(3): p. 298,

Randall, LE. (1967). Food habits of reef fishes of the West
Indies. Coral Gables: Institute of Marine Sciences,
University of Miami 5; 665-847,

Randall, JLE. (2004). Revision ooatfish
genusParupeneus(Perciformes: Mullidae)
with descriptions of twoe new species. Bishop

Museum. Indo-Pacific Fishes 36: 64

Saha, 8., Sehrin, 5., Al Masud, A., Habib, K. A, Sarker,
A, &Baki, M.A. (2019). MNew Records of the
Goatfish, UpeneusVittatus (Forsskal 1775) and

of  the



Dwhwnsa et al.,

ruth]

'}
J. Andaman Sci, Assoc, 27 (1):2022 ﬁ

UpeneusSupravittatus (Uiblein and Heemstra 2010
{Preciformes, Mullidae), From Saint Martin's [sland
in the Bay of Bengal, Bangladesh. Jowrnal of the
Asiatic Society of Bangladesh, Scienced5(2): 161-
173.

Shah, T. H., Chakraborty, 8. K., Jaiswar, A. K.,

Kumar, T. Sandhya, K. M., &Sadawarte, R.
K. (2014). Biometric analysis of woil sardine
SardinellalongicepsValenceinnes, 1347

{Clupeitormes: Clupeidae) along Ratnagiri coast of

Maharashtra. Indian Journal of Geo- MarineScience
43 (5): 805-814.

Snedecor, G, W. & Cochran, W. G. (1967). Statistical
Methods (6th ed.) (Oxford and IBH Publishing Co.,
Mew Delhi): 593,

Turan, C. (2004), Stock identification of Mediterranean
horse mackerel (Trachurus mediterraneus) using

morphometric and meristic characters. ICES Journal
of Marine Science 61(5):774-781.

Uiblein, F. & Gouws, G. (2014). A new goatfish species of
the genus Upeneus (Mullidae) based on molecular and
morphological screening and subsequent taxonomic
analysis. Marine Biology Researchi (i 7):655-681.

Uiblein, F. & Gouws, G. (2015), Distinction and
relatedness—Taxonomic and genetic studies reveal a
new species group of goatfishes (Upeneus; Mullidae),
Marine Biology Research II( 107 1021-1042,

Uiblein, F. & Heemstra, P.C. (20107, A taxonomic review
of the Western Indian Ocean goathfishes of the genus
Upeneus (Family Mullidae), with descriptions of four
new species. Smithiana Bulletin 11: 35 - 71

Vivekanandan, E., Srinath, M., Pillai, ¥.N., Immanuel,
5. & Kurup, K.N. (2003), Marine fisheries along
the southwest coast of India. WorldFish Center
Conference Proceedings 67: 757-792.

Received : 10" January 2022

Accepted : 20™ May 2022

B8



