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ABSTRACT

‘The metric and meristic characters of . longiceps and S.
fimbriata from the Goa region collected from December 1974 to
February 1975 have been studied, and the results obtained have been

compared with those of the earlier workers.

The deviations found

in the local populations in both the species are so distinctive that
they may be regarded as comprising of separate subgroups.

INTRODUCTION

The sardines, Sardinella longiceps
and Sardinella fimbriata, (family Clup-
cidae) are widely distributed fishes.
S. longiceps occurs along the coasts of
Somalia, Arabia, Kenya, Seychelles,
Iran, Gulf of Aden, Muscat, Karachi,
Gulf of Oman, Indian peninsula,
Ceylon, Malayan Archipelago, around
the Indonesian and Philippine waters
as well as off Vietnam (Rosa and Lae-
vastu, 1960; Whitehead, 1965, Devane-
san and Chidambaram, 1943; Day 1878;
Deraniyagala, 1929; Munro, 1955; and
Nair, 1973) S. fimbriata is found in
the Red sea, Indian Ocean to the Malay
Archipelago, coasts of Philippines
and China (Day, 1878; Munro, 1955;
Nair, 1973). On the west coast of India
the fishery of S. longiceps commences
after the south west monsoon and large
quantities of oil sardines are caught by

the Rampani and other types of shore
seines and gill nets from October to
March (Kamasastri, Prabhu and Rao,
1965). S. longiceps is reported to appear
carlier in the southern region and
move slowly northwards, their disap-
pearance following a reverse pattern
(Panikkar, 1952; Chidambaram, 1950;
Nair, 1953). S. fimibriata occurs almost
throughout the year, but its intensive
fishery lasts from March-April and
November-December along the west
coast.

The following are some of the
synonyms:

Sardinella longiceps Cuv & Val, 1847;
Regan, 1917; Fowler, 1941; Here, 1953;
S. neohowii Cuv & Val, 1847; Day, 1865;
Alausa scombrina Cuv & Val, 1847;
Clupea longiceps Gunther, 1868; C. (Ha-
rengula) longiceps Weber and Beaufort,
1913,
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- Sardinella ﬁmbnara (Cuv & Val, Syn
" Spratella fimbriata Cuv & Val, 1847;

Clupea fimbriata Day, 1878; 1889; .C"

(Harengula) fimbriata Weber and
Beaufort, 1913. ~ Sardinella ﬁmbrtata
Regan, 1917; Fowler, 1914; Here, 1953,

MATERIAL AND METHODS

Samples of both the species were
collected during the months of Decem-
ber, January and .February 1975 from
the Panjim fish landing centres. The
. fishes were preserved in 10% formalin
~and studied as soon as they were
br'ought “to thc -'laboratory.'

LENGTH FREQUB\ICY DISTRIBUTION

The length frequency of the total

110 fishes for each species has been
plotted (Figs 1 and 2). Age and growth
“were determined largely from the
length frequency distribution with a
few observations on the growth checks
- from scales and otoliths (Balan, 1959;
- 1968; Nair, 1949). In S. longiceps, the
-length of the specimens collected rang-
ed from 12.5 to 18.5 cm with two modes
~at 13.5 cm and 18.0 cm. These appear
~ to represent two year classes, The
.younger group consisted mainly of
. juveniles ranging from 12.5 to 15.5 cm.
The lengths in the older group ranged
from 16.5 to 18.5 c¢cm. Hornell and

Nayudu (1924) estimated a growth of.

125 to 140 mm in 6 months and 155 to
170 mm for one year when the fish first

-attain’ maturity, and a growth of 190

“mm at the end of second . year of life.
_ Chidambaram (1950), on :the other
hand, inferred a growth-of 100.mm at
-the end of the first year; 145 mm at the
.end of the second year and 183 mm at
the end of the third year. Reanalysing
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Fig. 1, Sardinella longiceps Frequency polygons
for number of Petoral (P), Lateral line
scales (L. 1), Vertebrae (V). Total length
(TL), Dorsal (D), and Anal (A) fin rays.’

some of the published data of the
earlier workers, Antony Raja (1969)
estimated from his own data that the
fish reaches a length of about 150-160

mm at the end of the first year when -

first maturity is attained and around
180 to 195 mm in length at the end of
the second year of life. In the present
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Fig.2 Sardinella fimbriata Frequency polygons for number of Pectoral ®),
Lateral line scales (L. 1), Vertebrae (V), Total length (TL),
Dorsal (D), and Anal (A) fin rays.

investigation also similar sizes were
observed at the end of the Ist and 2nd
years. The life span of S. longiceps
is inferred to be 2% years (Hornell and
Nayudu, 1924; Antony Raja, 1964;
Nair, 1949; Balan, 1959), and 4 years
(Nair, 1953). However it 1s felt that
these longivity indices need confirma-
" tion'(Qasim, 1973).

- In S. fimbriata the length . of the
~ specimens collected ranged from 13.0
.t0 18.0 cm with a single modeat16.0cm,

69

representing a single year class.  Ac-
cording to Chidambaram and Venkata-
raman (1946), S. fimbriata attains a size
of 15 cm at first maturity along the

‘west coast. Chacko (1956) stated that

the sardines attain maturity at 12 cm.
According to Radhakrishnan (1968),

-sardines mature for the first time when
_they reach a size of 14 cm.

In the present investigation S. fim-
briata were found to be mature in the
13 to 18 cm size group.



Mahasagar, Vol. 8 Nos. 1 &2, March- June ’1-97-5

Sex-ratio

In afl, 110 fishes of each species

were sexed during the course of this

investigation. In S. longiceps, the
males were found to be relatively more
abundant among the immature group
ranging from 12.5 to 15.0 cm.  But in
the mature category, ranging from 15.5
to 19.5¢m, the females' outnumbered
the males. In.the overall population
the sex ratio of females to males was
almost 1:1,- In 8. fimbriata also the
males were relatively more abundant in

the smaller size groups. The sex~
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Fig. 3. Sardinella longiceps Index value for
: bead length (HL), diameter of eyes -
. (B), peduncle depth (P) and snout
length (S) in relation to standard
length (SL). ‘

ratio of females to males in the overall

' population was 1 : 1.2,

MORPHOLOGICAL CHARACTERS .

Amongst the metric characters,
standard length, head length, diameter -
of eyes, depth of body, peduncle depth
and snout length were studied for both
the species. The linear measurements
have been expressed as indices with
reference to total length (Figs 3 and 4).
The index for diameter of the eyes has
been given with reference to head
length (Kesteven, 1950).
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Fig. 4. Sardinella fimbriata Indcﬁ value for

head length (HL). Peduncle depth (P),
snout length (S), and. diameter of
eyes (B) in relation to standard
length (SL).
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o Thp regression of the head length
and depth of the body on the total
length of the fish has been compared
for both the species. Since multiple

- regression analysis is a more rigorous -

method of examination - of data for
detecting the homogeneity of the po-

- . pulation, it was considered desirable to

‘treat the data accordingly. According
~to Kestevan (1950) this method can be
used in racial studies.

The regression equation used was,

where ‘x* is the - value “relating to
individual fish and ‘m’ and ‘b’ are
constants.

In S. longiceps, the length of the
head (b=0.002) was found to grow faster
than the depth of the body (b=—1.38).-
Thus the older specimens look com-
paratively longer than the younger
ones (Fig. 5). In-S. fimbriata the depth

- of the body was found to grow faster

than the head length, which makes the
older specimens look comparatively

Y=mx+b broader than the younger ones. (Fig. 6)
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Fig. 5. Sardinella longiceps Regression of head length and depth of body

on total length.
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Pig. 6. Sardinella fimbriata Regression of head lcngth and
' depth of body on total length.

Colouratzon

In S. longiceps, the back is greemsh
brown with golden hue. Fins mostly
pale, the tips of the caudal are blackish.
On the upper margin of the opercle
there is a greenish gold spot.

In S, fimbriata, the back is bluish
green. Dorsal fin with numerous fine
black dots, and a black mark at. the

base of its anterior rays.
is tipped black.

The caudal

MERISTIC CHARACTERS

Amongst the meristic characters,
the number of lateral line scales, verte-
brae, and fin rays of dorsal, anal, pect-
oral and ventral fins have been studied
for both the species.. Their mean .
values and variation are given Tables.
I & II. The number of specimens
studied for both the species were [10.

TABLE 1. S. longiceps Variation of meristic characters. .

Characters Range Mode Mean 4 - Coefficient
Standard error of variation

Vertebrae 46—49 47 46.95-_!,-0.137 1.54
Lateral line scales 45—49 46 46.70-+0.225 2.54
Fin rays dorsal 1417 16 15.67i0.116 3.8
Anal 1215 14 13.80+0.188 7.17
Pectoral 13—16 15 - 15.63+0:135
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TABLE II_.

- Charactc s

: 'V,ér'tebrhe.

Lateral .lrine.scales
;‘Fiin-,.rar.ysf dorsal
»Az.]al‘ |

" Pectoral

| Rangc

43—46
4248
15—18

15—20 ..

12—16

Morphomelnc Study of Sardmes

_ Mode

45
45

17 -

17
15

Mean+

Standard error

44.474-0.171
45.40+0.28
16.77-+0.108
17.544-0.190
14.57+0.176

S. fimbriata Varlatlon of mensnc characters

Coefficient
of variation

202
3.30
3.39
5.70
6.36

The data for males and females were first compared. for both the species (Tables
- VIL& IX XI1I and there was no significant-difference between them (Tables VIli & XlV)

TABLElIII. Frequency distribution of vertebrae in S. longiceps
Vertebrae 46 47 48 49 Total
Male 17 3 10 ~ 59
Female - 11 29 9 2 51
Combined 28 - 61 19

2. . 110

TABLE IV. Frequency distribution of lateral line scales in S. longiceps =

‘Lateral line scales

a5 46 47 48 49 Total
Male 6 22 20 7 4 59
Female 7 17 13 10 4 . 51
Combined 13 39 33 17 8 110

 TABLE V. Frequency distribution of dorsal fin rays in S. longiceps

Dorsal fin rays 14 15 16 17 Total

Male 1 22 32 4 59

- Female — 20 27 4 51
1 C 42 59 g - 110

~ Combined
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| "TABLE VL Frequenéy distribution of anal ‘fin rays in §. Iong_iceps_ :

- Anal fin rays 14 15 16 17 VTcS»_tal o

Male 1 2 32 4 59
Female ' — .20 27 4 51
Combined 1 42 59 8 110

TABLE VII. Frequency distribution of pectoral fiin fays in S. Iongiéeps o

Pectoral fiin rays 13 14 15 16 Total |
Male . I 10 36 12 59
Female — 7 30 14 51
Combined 1 17 66 26 1o

TABLE VIII. S. longiceps comparison of vertebrae, lateral line scales,
dorsal, anal, and pectoral fin rays of males and females.

Vertebrae
_scales
Males N 59 59
Range 1 46-48 45-49
Mean 47.03 - 46.67
S.E. 0.178 0.262
Females N 51 51
Range 46-49 45-49
Mean 47.03 46.86
S. E. 0.209 0.328

Lateral line

Dorsal

59
14-17
15.66
0.165
51
15-17
15.69
0.172

‘ Anal Pectoral
59 59
12-15 13-16
13.79 15.0
0.234 0.173
51 5t
12-15 14-16
13.80 15.13
0.260 0.178

TABLE IX. Frequency distribution of vertebrae in S. fimbriata

Vertebrae 43 " 44 45 46 Total
Male _ 11 18 22 10 61
Female 6 20 19 4 49
Combined 17 38 41 14 110

TABLE X. Frequency distribution of lateral line scales in S. ﬁmbriata'

~ Lateral line scales 42 43 44 45 46 47 48  Total
Male 4 9 127 18 10 8 — 61
Female : 2 4 13 18 6 3 3 49 .
Combined 6 13 25 36 16 11 3 110
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S. E.
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- ‘TABLE XI. Frequcncy distribution of dorsal fin rays in S. fimbriata
' ‘VDorsaI fin rays 16 17 18 " Total
,Male' | 18 37 5 61
~ Female - 14 25 8 .49
o Combined 32 62 13 110
' TABLE XII. Frequency distribution of anal fin raysin S. ﬁmbri&ra
Anal fin rays 15 16 17 18 19 20 Total
Male 1 7 02 W 9 3 6l
© Female 2 8 14 16 8 I 49
Combined 3 15 36 35 17 4 110
TABLE XIII. Frequency distribution of pectoral fin rays in S. fimbriata
Pectoral fin rays 2 I3 14 15 16 Total
Male 2 7 18 30 4 - 61
Female 4 . 12 22 10 49
Combined 3 11 30 52 14 110
TABLE XI1V. 8. fimbriata comparison of vertebrae, Ilateral line scales,
dorsal, anal, and pectoral finrays of males and females,
Vertebrae Lateral line Dorsal Anal Pectoral
scales '
Males N 61 61 61 61 61
Range 43-46 42-47 15-18 15-20 12-16
Mean 44.5 44.73 16.75 17.6 - 14.44
S.E. 0.248 0.368 0.181 0.264 0.209
'Females N 9 49 49 49 49
Range 43-46 42-48 15-18 15-20 12-16
Mean 44.44 44.87 16.79 17.46 14.73
0.229 . 0.386 0.214 0.319

0.268
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The number of ventral fin rays for
8. longiceps and S. fimbriata were 9 and
" 8 respectively and they did not show
any variation in the specimens studied.

From the coefficient of variation in
respect of several meristic characters
given in Tables I & IT it may be seen
that in both the species, the number of
vertebrae is a comparatively more
stable - character, the coefficient of

variation for S. longiceps and " S.. : "

" fimbriata being 1.54 and 2.02 respec-
tively. This can help in characterizing ' .

the localized populations within- the
species if any. S

 Some of the morphometric and
meristic charaeters, given by the earlier
authors and those found in the present
‘study are given in Tables XV & XVI.

TABLE XV, &. longiceps Morphometric and meristic characters

Fin Rays g e e I
Authors No. 3 _ g :‘;‘ TS £ vg -;%'
| s £ 3 5 Ez 5 0§ 55
o] < & > A= > - A
Day, 1878 — 16-17 14-16 17 9 45-48 — — —
Munro, 1955 — 16-17 14-15 — - 46-47 — — —
" Li, 1960 — 16-18 14-16 — -  —  46-49 2.88-3.60 4.0-4.67
‘Chan, 1965  — 15-18 15-16 — - — 2095344 3.73-4.57
Whitehead, 1965— 17-19 15-16 — - =  __  2096-3.23 4.05-4.52.
Antony 200 15-17 13-16 15-16 9 45-48 43-48 2.76-3.08 3.57-4.57 °
Raja, 1969
Nair, 1973 — 16-18 14-16 — 9 46-48 47  3.0-3.6 4.0-4.7
~Present study 110 14-17 12-15 13-16 9 45-49 46-49 2.8-3.5  3.0-4.2

Diameter of

Author Snout length Caudal peduncle
‘ depth eyes

Day, 1878 — — 4.5-5.0
Munro, 1955 — — -
Li, 1960 3.50-3.88 3.40-4.50 5.0-6.0
Chan, 1965 3.32-3.78 — 4.12-5.22
‘Whitehead, 1965 3.88-4.0 = 4.44-5.0
Antony Raja, 1969 3.48-4.12 4.0-5.18 4.76-5.77
‘Nair, 1973 — — — |

2.8-4.1 '3.2-4.9 - 4.0-5.8

* Present study

76



i Marta Menezes

eRl TABLE X VI

Marp_hometri‘c Study of Sardines

peduncle depth are expressed in head
length, the other ratios are related to
body length,

-On comparing the present results
-with those of the earlier workers, some
marked deviations in certain metric
and meristic characters were noticed
in both the species. Based on the
present studies it may be stated that
~each of these two species, S. longiceps

and S. fimbriata, forms a distinct

S. ﬁmbh‘ata Morphomeéric -and"‘mefist_i_'c chéracters
Authors , ., . _No._ 7 Fin Rays Lateral ~ Vertcbrae = Head
' ' Dorsal - Apal  Pectoral Ventral line scales ~ length
Day, 1878 — I8-19  19-20 15 8 4548 — o
‘Munro; 1955 — 17-20  16-19 — - 42-45 — —

. Nair, 1973 - —  18-19 18-21. — 8 45 C— 4.0
Present study 110 15-18 15-20 12-16 8 42-48 43-46  3.0-4.5
Author - Depth of body Snout Iéngth Caudal Diameter

L ' peduncle depth of eyes.
Day, 1878 — — — 34

- Munro, 1955 — — — —_
‘Nair, 1973 - 3.0-3.5 3.5-3.7 - 3.5-3.7

- Present study 2.5-3.7 2.8-4.0 2.0-3.2 3.1-4.8

- While parts of the head and caudal ACKNOWLEDGEMENTS
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