. A DESCRIPTION .OF SARDINELLA DAYI REGAN (PISCES:. .
' CLUPEIDAE) OF INDJIAN SEAS WITH REMARKS ON ITS CLOSE
"SIMILARITY WITH SARDINELLA MADERENSIS (LOWE) AND
- SARDINELLA. TUSSIEUT (VALENCIENNES)

: BT AN’!‘OENY RAJA*- AND 8. LAZARUS"'-.-
- Central -Mm-i‘nfc'-Fisheries Research Institute, Cochin.

ABSTRACT

$ince the rexisting descriptions of Sardinella dayi Regan are based on- very
few specimens, .a detailed -account of its morphometric and meristic characters on
the. basls of 30 specimens collected from Karwar (type locality), Vizhinjam and .
Tuticorin ‘of- the 'Indisn ‘coasY, is présented. It is concluded that the. material from
Mauritius figured and incloded by Fowler (1941) under-S. dayl is referable to
S. jussieni (Valencieanes), Drawing attention to the close similarity between these
two species and S. maderensis, it 8 recommended that future studies should assess
how far the differences between these species justify distinction at species level.

INTRODUCTION

Onr: of the species of Sardinella Valegciennes tha.t has been descnbed
from vory limited materiaf is Sardinella dayi Regan. After its original description
based on b single specimen obtained from Karwar, India (Regan 1917), con-
tribytions to its systematics have been limited to those of Fowler (1924, 1941)
from Calicut (India) and Mauritius (3 + 12 specimens) and . Chan (1965)
from Colombo (2 speczméns) A detailed dcscnptmn of the species is given
here, baseil on more material, covering a greater size range and drawn from
three places on the Indian coast. Some remarks are made on its close resembl-
ance, at least on described chracters, to S. maderensis (Lowe) from the Medi-
terranean ‘and the west coast of Africa and S. jussieni (Valenciennes) (not
S. jussiew (Lacepede) = nmomen dubium, Whitehead 1967) from Mauritius.

MA‘rnm. AND METHODS .

The study is based on 50 specimens ranging between 25 and 128 mm
standard length (total Iength 33 10 169 mm; hereatter only standard length will
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be referred to). Of these, 19 were from Karwar (14°48' N, 74°07' E) (8 fish
inn 25- to 40-mm size range from the nearby Aghanashini estuary and all fish
in 54- to 128-mm range from see), 5 from Tuticorin (8°45'N, 78°11'E) and
26 from Vizhinjam (8°23'N, 76°59'E). The Vizhinjam material was first ex-
amined by the secdsid author but was latér re-examined by 'the first-aithor (ex-
cept for the count of lower gill rakers).in"ordér to check possible. differences in
measurements and counts; no count of gill rakers en the upper arm of the. first
gill arch has been recorded for this material. The method of measurements and
counting was essennally that used by Chan {1965) except for head length,
which here represents the longest distance from the tip of snout to the end of
operculum, very often diagonal, 2s employed by Whitehead (1965). Hence, the
combined length of snout, .eye diameter and postorbit would not necessarily
equal head length, In Fig. 1 is shown a line drawing of the fish while Fig. 2
shows the fish of each cm group arranged serially, Table 1 gives the ranges and
means of morphometric and meristic. characters; the Karwar material has been
split into-two to' enable immediate comparison of roughly similar-sized fish be-
tweenthe plaées All 'the body measurements are’ expressad as Percentages of
_ standd,rd length. ‘In the dcgcnptlon below, the overall ranges are given with the
meang in pa.rcm.hems .

D‘ESCR]PTION
Sardinella dayi Regan (Flg IA & Flg 2)

Sardinella dayi Regan, 1917 :: ‘381 (type locality : Karwar, India);
Fowler, 1924 : 36 (Callcut, India);

?Fowler. 1941 H 604 (Maurlﬁus and Calicut),

Chsn, 1965 : 12 (polombo Sri Lanka),

Hensﬂc coums D iv 13- 16 [(18.5), mode 18; P i 12-16 (14‘7), mode’ 15

ViT; A ii-iii 13-20, (19.2), mode 19; C 24»»30 (27.2), mode 26; scales in
lateral senes 35-49' (41.4), mode 40; rows of scales between dorsal and pelvic.
fins 11-14 (12.1), mode_12; pfrebpelwq scufes 15-18 (17.0),. mode 18; post-
pelvic scutes 11- 14 kel 1), mode 13; glll rakcrs, upper arm’ of ﬁrst glll arch
28-20; lower arm 43130, e |

Measuremém ‘Hbad 1engt11 25 7-33 g (29 2), shorter thah depth at dorsaf
origin. Maxilla length 10.7-15.4 (12.3), reaching to vertical from anterior
margin of pupil. Eye diametsr 6.8-10.3'(8.0), covered by adipose tissue with
3. vertical slit, %nqut length 6.5-10.0 .(:9), about .as long as eye. Interorbital
:L({;“h 6.4-1 1)5 0).,.25Jopg as eye or. gnout. Postorbital length 9.6-16.3 (32.1),
out equal to maxillh length. Width of body at gill opening.9,3-12.1 (10.5). -
Minute tedthi onuthedinn ridge of tohgde;: ‘pa}eﬁnwmd lower jdw. Black: stellar!
chromotophores randomly distributed on the tongue, ° Two su‘pra-maxnllac, the
posterior having thetekpaited terminal Wléﬂ ‘Foughly cifcular Wwith upper and



TaBLE 1. The ranges and means of various characters for Sardinefla dayi from
three differemt areas. Morphometric characters are expressed as
percentages of standard length.

T l"

Karwar * * . : . Tuticorin ~ ., | Karwar © V'zhisjam
PRI ‘Size range: 2565 Size range: 4268 = Size range: 71-§28  Size range: 73-121
Charagter U _ : mm - mm . mre
T No. of fish: 10 - ;. No. of fish: 5 " No. of fish: 9 No. of fish: 26
A Range Mesn ., - Rangee Mean - = Range - Mean . Range Mean
17 Head eligth 294333 319 297—31.3 305 283338 302 .. .35 -27.5
2. Mad Tength 11.3—154 133 107—136 128 1L0—14D 120 - 12,0
35 Eye. 74103 91, 83— 88 85 70— 93 8O- S 74
4. Snout i, 74—100 - 84. . 7.8—93 3.4 68— 53 81 .. .16
5 P bital length 120—163 . 14.5.  127—148 136 10.8—153 123 10.7
6. Interorbital width : §8—11.5 97:: 1783— 88 By - . 66— 92 1.7 7.3
7. . Width of body at gill opening wo—12.1 113 - - 9.5—%1.1 10.7 9.7—120 105 102
8. Depth at dorsal origin . 324383, 355 ' .357.-398 371 . 331394 360 - 33.7
9, Depthlat-anal origin ' 20.7—26.5 - 236 - . - 21.3-262 246 © 212266 . 229, ] - 220
..~ Diepth- 11.5—15.0 "13.1 - ‘109—131 12t - - 106120 . 11.% -0 - 109
41.7—46.2 44.5 399426 405 43.0—46.5 - 450 - “44.2
13.6--200 17% 15.3—190 172 13.9—175 159 -16.9
754800 772 75.0—-76.6 754 77.3—805 791 Ry
15.2—20.0 172 16.1—17. 170 - 155196 170 . 17.8
259292 276 262—288 27.5 . 250296 272 23.0
16.7—21.7 | 2‘4 S 153—19.0 7174 . 173192 g«s o 183 202
51.5—53.8°7 5327 500528 51 500534 522 7 . 506 T 529
10.8—15.3 - 13- 10.2—119.  10.7 10.6—120 113 "~ . 123
294350 325 339359 M7 . 312366 332 295
15—17 - 180, <D 15—16 15.6. P 15—18 169 - - 17.8
11—13 16 13-4 1320 13— 133 135
13—15 141 . - 1517 .- 162 . 14—16 14.8.¢ - 146
1820 1&3 o 18—19 - 182 - 17—20 138 176
17—22 1897 1822 20.8 18—23 199 187
28—30 28.9 26—30 280 - 26—30 289 258
42—98 . —— 67—85 — 99125 — C -
2852 — 4452 — — o~
11—13 12.3 11—13 12.3 1i—14 12.6 . 1LB
37 —49 41.5 39—42 40,5 37—48 42.0 © 413
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" lower ‘portions’roughly equal. ‘The cephalic sensory canal system ‘appears as
~ dendritic branches on all the opercular bones as well as ori the suborbitel series.

Fio. 1. A. -Sordinella dayi Regan.

B. Body scales from S. dayl. 1 & 3, scales from fish below 70 mm lengih;
2, hind end of a scale enlarged to show the ridges; 4, a typical scale in fish above

80 mm length; 5, scale showing incidence of two uninterrupted striae; 6, scale
from post-anal region showing prolongation of hind margin.

C. Body seales from Fowlers Mauritian material desiribed as S.idayi (= S,



DESGRIPTION .OF SARDINELLA- DAYI N7

antmpmasi region . with  paived ‘cuneiform areas each having 7. to 15 striae
but uormally 8-10 as mnm #ctoss the middle of the region. .

Body modemtdy mermed shape roughly- oblong, nm’mally with both
the- piofiles evenly curved; sometimes the “ventral profile may. be: slightly more
convex. Belly moderately or sharply keeled.  Depth at dorsal -origin 30,3-39.8
(34.8), greater than hewd leagth. Depth at anal origin 20.1-26.6 (22.8), about

sz. A Speoimenno!sadmucdcytmamdnﬂan repmnﬁnseachlo-mmmup
from 20 to 120 ‘mem-stendard length, (20-, 30., 40- & 70qum fieh from Karwar,
ﬂ&mm!mmmmwlmmm’vmm)
?&.mwmds dayl placed om either side of a'pormal.ﬁsh
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2(3.'of ‘that:at dorsal-origin, .:Least-depth: of ceudal peduncle-9.5-15.0:.(11.5)}
about 1|3 of maximum body.depth-and 1/2-of depth- at.anal origin:

. Predorsal longth 40.8-46:6 ' (44.0), origin ‘of dorsal-.fin.- nearer 10 snout
tham i) loatadal’ base; base of dorsal fin 13:3:21:2 (16:9}). Prepectoral Tength
22:2-29:6 (25.1); pectoral fAin length:15.3-22.7 (19.5), the tip :reaching vertical
from: dersal origin or extending: slnghﬁy beyond but "ﬁhag 1o reach pelvic fin

0. 05" gt base by about 1|3 2|3 eyvfﬁiamcter -Anal
fin base 15.2-20,0°(17. 4), rouglﬂy'ﬁgual to dorsel base, with lsst two rays en-
larged.  Distatiée between dorsal and “anal origin about twice that between
pectoral base -and dorsal origin, Caudal fin length 26.3-36.6 (31.2), roughly as
long as head length or slighty’ tmget the lower lobe is almost always the Ionger
of the twa, Mnr scales pfesent.

Gill raken P’seudnbranch present exposcd s long a8 eye: dxameter in larger
specimens and up to 1#.eye diameteis in smaller fish; the lowet border arched
and ridged: distinctly "‘d‘mt&ly. pale yellow in colour - (in small fish) or
black - (in larger ﬁsh) hut no dminct groove below the ridgg. 'Hw namber of gill

as may be seen fmm Table 2 whlch shows the rangc and mean for each 10 mm
group from  different localities. The relation between fish length and humber of
" lower gill takets, s.hown in Fig. 3, is found best expressed by the exponential

equatlon, -5, 2130 X 0.6579 r= 0949) where Y is the number of gill

- rakers and X. standard length in mm. 'i‘he_aapibrmchml g:}i rakers .of larger
specimens” curve ‘slightly upweids and ‘migy-or .may not overlap the ceratobran-
chial gill rakers. The length of lmegtfgm‘mket aoay vary from 3{5 to | eye
diameter, and 1 15-215 longer f.han tlw' ing gilt: ﬂiaments.

Scales:. dian predorsal’ sdies-sre. iy s double. row. Body scales
ﬁrmly'-adim gxcept.in: small - ¢s up %0°40 mm, The: strige pattern o
the cwmdmion as well as the dcsrce of perforation- and crosion of the ex-
posed part, diffec according to size. In Fig. 1B are shown some of the different
types sncopntored, In smialler fish (up to. 70-mm length), the. striae-pattern . is
not fully. developed. and.there are .1-3 umnterrupted -vertical -striae proceded by
1-3 interrupted ones,’ omlhpping occasiopelly. The scales are. wot perforated,
The ‘ekposed ﬁnttim Has ‘ridges While the sdges may of may-zot be regularly
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wavy. The perforations dg_yelgp after 70 mm length, the flumber increasing with
the length. The: edges! thep are groded to different degrees and are increasingly
fimbriated. In the post-anal scales the posterior margin is produced. The typicat
pattern for the covered portion is one continuous stria preceded by 3-4 disconti-
nuous ones in the, '70480 am length. group and 5-8 in larger fishes. In regions
II and FI (CHan '1965), the incidence of 2 uninterfupted 'strige is not uncom-
mon asalso the overlapping of one or more of the interrupted ones. Thus, the
scale pattern is not such a stable feature as believed by Chan (1965).: Fowler
© (1924, 1941) has: aiso reported 2 parallel ‘and widely spaced vertical striae on

the scn_lTs of this species. ' ' } ;

Fa

-

AFTID VI b %0 0
o o ;L;STANBARD LENGTH {mm)
=3 .

Fie. 3. lIl'm relation:;between body length and numberi,-, , lpwer gif rakcrg_',. @ 8. dayi.

ot represet data from Karwar, the gicled-gots; those from TutidGrin' and the
rosSes, fhoas fEm Vizbinjsm, STt : |
]

Colour:| 1 frksh' condition; the ufiper portion (siightly less thag 1|37 of body
dc_pth-ai dorsal) is bluish grey with golden and green reflections While the sides
ate silvéry white. . The fish.is very slimy.. In formalin-preserved material, the
back is fusky brown while the sides are yellow. Sométimes, especially in. younger
fish up ko 80 mm lengths, there are 4-8 dark vertical stréaks along the lower
margin pf the coloured upper portion (Fig. 2). 'The top of ithe head and tips
of uppet and lowet jaws are stippled dark. The dorsdl fin hes dark tips with the
bases of: the urbranched rays'black. The caudal edges and tips are dusky brown,
other figs hyalipe. Y :

U e L e B 0 -'
Local n:na +/In Tamil," Choodgi is o common hame"referring to S. fimbriata,
S. .albellp axid 5. dayi. Similarly in Malayalam, the hame Chalamathi is used in
southerr] parts of Kerala while in the Malabar region he term Parandha mathi

- is applied. Rowler $1924F referito Fhe Wpesies-ne iT@@ﬁgm{lﬂd from the same
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regmn ~AtKarwar - (Nosth ‘M)y althougheail ‘thelavailable: sardine” specie§
other: than 'S, Toagiceps aré!icockenonly: known ed peidi (Konkani fanguage), fisher-
el distinguish 8. ‘clbells und &ﬂaﬂtmpeawelylu ‘Kotendyadi: wyd. Thalehesadi
{Kannada langugge) ot T D ob poiiye mbopeainninge

DMWWW cﬁa‘r&c"ﬁ?" ﬁiﬁe’fﬁcﬁally “if I Tather "GAEEI o AisHiighish be:
68'S. albella"ind S dayi. The dightly longer Nedd atid deeper body in"S:divi
may hot t be of much help in ﬁzlu;s from an area like Vizhinjam where these two
characters may tend to appwach those of . afbella For the present, “the only
distibguishing féaturacis the -distitct’ difference in“‘the lower gill raker cott’
Whilé in S. albéila the number of giif' raker is-Indepéndeht of the lengthi of fish
and has a shorter ramge of 53 to 68 in fish of 87-F16 mih size range (= §. bulan
of*Aditony. Rajli'-and- ‘Hiyama, ‘T969) " in S, dayi‘the gill-raker count increased
wiﬁi‘thesizeoiﬁﬂfiudwmﬂﬂnumbcrabout 90 10°130 in fish of similar’sizé
ii{ ELILNT sk, EE T LR Y RS -:L
4@;};@" Tyo unusually ‘dendér-bodied spec:mens‘, ‘measuring 123 and ‘123
vif, .,weregcau;htl-gt; Jarwar. They are shown in Fig. 1 together with a ng
specimen. Tn Emmes of stnndard leagth, depth -at dorsal is 29.3 ang,‘29 6
(stightly greater than head length), depth at anal, 17,9 end 18.4 and least depth
of caudal peduncle,, 9.7 and 9.6, In all other respeats they agree well with. the

Kaqvlnr specimeng, .of similne slzqugxcept that the perforation on the scgles . arn
_less,:;mnetous Y o e L

Vidridtion:: Cothphiing the two §étd'of data on the x‘mm specimetis (Table 1),
it iappears: that 'the following chiritters may exhibit allometry With ¥anddrd
leiigth: maxilla féngth, eye diametet; snout length, postorbital length, iritérorbital
width, width of bady at glll openihg, least depth of caudal peduridle,“dotsad fin
base and  pelvic fin length. Between the small fish of Karwar and Tnuoonn,
inajority of the ‘Characters (18 cut of 29) show differences in the miepn’ vahics,
' @comparison of the mean values between Karwar and Vizhinjam specimens .of
roughly similar size range shows that in the latter, the head lengthras well .as
all the parts of head are smaller (except maxilla, which is comparable), the
prepéctoral length shorter, the body less deep and the candal shorter with fewer
~ rays; also, there is one more pro»pelvic sc{;.}}g but one less dorsal and anal ray.
Although the gill-raker count incredses Ywith size (Table 2), a. comparatively
greater mimber. of . rakers; Sécumref zin Marwanspecimiény: ik threesoas 1of four
~ gomparable: size gronps. Howennr, how: faz:the- sbove mentioned 'diflrences ard
significent.and truly refleet. prical vamtxons can only be ascertiitied from .
ﬁ bimtrlnul smdy Al ok “‘”3 ool ey '_‘1 .~?‘"i--.' P T AT
89 comly) mwn ppst an,d prea,ent records of ajew morpho-
ori. Because, of greater sample-size covering a wider
i o'ﬁta: a d‘unn; ptesent study, arg wider and

. mhsad length
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T&uu 3. Campamon fmm‘::ha mwpmmmordsofakwmm

' ) :.zm!dt .ané meristic. characters’ in-Sardinella: dayi, Perts of head .are.
¥ dupressed . in. -relation to.;head . dength -and.. ofher morphmefrac
chamc:ers in relation to body Ieugth :

- Fowhr " Chan, 1965, - Present
ik 1“"“ P . Sudy

200420 . 363373 L. 3039
213-3‘33 s 206084 ¢ | 2129

3;}54@0 31_0,3.5__1-,-_-; - 3341
0 $T5-400: - . \.371‘390 SPER h L 5]
|2.67-3.00 2.78-2.85 2533
2112328 2126

D830 0 Taaas
376388 | 3448

185-i86 1829

D i’ﬁ?‘ 1”8} el !'&17:_‘l"'-"- 1819 ©17.20
bl il e ™ i3
—_ 15-16 ' 13171
117 '_;\. 1718 1518
L1 13 11-14
SCIRERE | SCTEY = - O 35-49
©1233 . 13 S 11-14-

T 88103 . 42130

e se a0

Dlscussmn ‘

. m_md of sueha: short head length a5 4,20 u:rlength for S, dayi by
Fowler: :iﬂ!z).,mll ;beyond-the presotit-and other past records; was ‘at first a
liktle inteiguing but a study. of the 'recent litbrature: appears (o lead to an inter-
esﬁt?;m na::gl;ty - The figure drawa by Fowler (1941) is based on Mauritian
‘mater does Ilhow that th head is sh(});t. about 23% in standard length.
The'caly ‘sllied 1 3’ 2, having oqmwubée gmm;m and, p
_ . ¥ steui (V, anc;mms) Iqas-
r-,abou’:ssl% — I8 plso.

L ln{whimd, (1967), namely




nm”mw s,;mmsm;ﬂ- p‘;x_ ¢4 123

Mauﬁtim specxmens, b
but,. 110'? Pﬁfﬂﬂl@d (Pm

, . of -’fcalos are ﬁgured
; reported that there are no dark vertical streaks
2 41 t ough, it may not
;omble that Fawler_ (1941), while cmymg‘

)  desoripld . dayi ss recorded for the Indian specimens
(Fmvier !P‘ZA) to tﬁe Mw’ﬁw matem] also, has 1ncludeé tb:s Ieatm'e foo.

\ __‘&g'wmn numberotgi]lmkmmdﬁshlensﬁz,
-the ‘higher: extreme in the ﬂ-nker count for-S. maderensis is only to be expect
‘¢4, ‘Whitehead (1967) ‘me > :tl:at,wnh'themeptwnofs mdmm,_aﬂ

of S. dawmamuawot” '

{1941) tmder S juwfeu
While the pwdmt 'W.
(1934) oﬁS
of 5. dayl énpechi
of wal%é (’3-11)
-hﬂ!ld, altlnough Rous



I B. T, ANTONY RAJA AND S: LAZARUS

'I'mn 4. Comparison between S. maderensis, S. jussieui and S. dayi. (Mor-
phometric memremem.v are. in percentages of standard length.

.. Proportiongl measurements given by Ben-Tuvia (1960) and in some

- past records on S, dayl are converted into ‘percentages) :

5. maderénsis
(Ben-Tuvia, 1960)

"8, fussieut

{Whitehead, '1967)

S, dayi

~ (Past and present

records, omitting

. Fowler, 1941)"

Character ' Size = 60mm  Size = Holotype, 140 mm. -
' ' and above  Two mete fish of 121 & Size = 60 mm and -
122 mm are invclved  above
~ in'the ranges given '
Head length 222294 246253 25.7—33.8
Body depth C 244345 . . 298335 30,3394
Predorsal length - . 40,0476 452 _ 397474
Prepelvic length - ' 435535 - .83, .. 50.0—56.4
Preanal Jength: . 66,6909 783 -  74.4—81.8
Dorsal-fin rays - 17--21 19 16—20
Pectoral-fin rays, 1417 16 13—16°
Anal-fin raps T1T=22 R S 15—23
Propelvic scutes 1820 17—18 1519
Postpelvic - scmee oo 1315 R - 12—14
Lower gill rakers = 70—166 _ 84—98 78—130
Sceles = Fimbriated and Not fimbriated or per- Fimbriated and
R , .. perforated . forated; fimbriated in . perforated in
TN . . K Fowlet’s ‘material . -~ .- fish above 70 mm .,
Pseudafranch: . Ventral ridge No mention of ventral - Ventral ridge
- present with a ridge by Whitehead; . - present with no -
groove below ventral ridge present - distinet groove

{Whitchead, 1967)

with a depression below
in Fowler's specimens

(Cohen, pe.)

fenestrater?whlch thus should appear similar to those of S. jussieni, his. illustration

shows t}:

the scales have a few perforations with the hind margin of the scales

uregula::ly wavy, Thls perhaps may indicate that in the scale type the species
mag be closer to. §. jussieul. The systematics dwerslty of the tropical clupeoids,
if general and of, Sardinella, in perticular, is such that a true solution could
emerge “only from a comprehenswe mvesnganon of the maderensis-jussieui-dayi-

samarensis cemplex. '
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Although there is a distinct areal difference between the reported distri-
‘bution of §. maderensis, S. a‘ayi S. jussieui and 8. samarensis, in view of the
fact that species like S. awrita could have a discontinuous distribution without
suffering nomenclatural splitting, it is recommended that future studies should
attemipt to' assess how far the difiérences between the sbove Your species justify
distinction 'at species-Tevel. - Unnil tien, they may havé 1o remain -undisturbed
with their present identity.

Acxyq_wmmsugu'r
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