ON THE JUVENILES OF SARDINELLA FIMBRIATA (VAL.) AND SARDINELLA
GIBBOS4 (BLKR,)

BY MISS M. DHARMAMBA
(Central Marine Fisheries Research Institute)

Two species of sardines, hamely, Sardinella fimbriaia and Sardinell gibbosa cor tribute to the
sardine fishery at Lawson’s Bay, Waltair, extending over a period of g-10 months (October to
June or July) and the fishery is mainly supported by the juveniles of the two species, 5. fimbriata
being more abundant. Though the adults of the two species could be distinguished on the basis
of their height-length ratios, the specific identification of the juveniles is difficult due to the close
similarity in their external appearance. Excepting black pigmentation, all the colouration which
aids to separate the two species in fresh condition,is abserved to disappear after fixation and even
after a few hours post-mortem. Hence a detailed study of some of the morphometric ard meris-
tic characters has been made to find out characters that could be used to distinguish the juve-
niles of the two species.

Dutt (1959 and 1961} has observed a difference in the :nean number of vertebrae, pec.
toral fin 1ays and gill rakers, between the two species. The present study supplemenis the
results reported hy him with additional data and suggests a quicker methad of distinguishing the
two species on the basis of the ventral scute counts and the distribution of black chromatophores
on the tongue,

MATERIAL AND METHODS

The material for this study was collected from the commercial fish landings at Lawson’s
Bay, Waltair, during the years 1958-1961. The following morphometric and meristic charac-
ters were used in this study. : . :

Morphometric characters

1. Height of the fich.—The maximum height, at right angles to the axis of the fish, mea-
sured at the origin of the dprsal fin,

2. Length of the head —The distance between the tip of the snout and the posterior edge
of the operculum,

3. Diameter of the eye.—The horizontal diameter of the eye.
4+ Length of the snout.—The distance between the tip of the snout and the anterior margin
of the eve.

The morphometric characters were recorded as ratios between two dimensions, in other
words, the number of times one dimension is contained in another. Height and head length
were studied in relatio: to standard length* and the eye diameter and snout length in relation

*l.er.gth from the tip of the smout to the upper ead of the hypural plate,
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to the head length. It was observed that the ratios of various body proportions varied with the
size of the fish and therefore, 2 comparison of ratios of these body proportions of the two species
at each 10 M. group was maqgc.

Meristic characters
1. Number of ventral scutes.
2. Number of vertebrae,
3. Number of pectoral fin rays. . -
| 4. Number of gill rakers.

Fig. I Ventral edge of the sardine at the region of ventral fin (VF) showing the last preventral scute (PR}
and the first postventral scute {PT).

Ventral scutes.—The ventral scutes or the abdominal scutes are seen as serrations on the
ventral edge of the body and the number of these serrations gives the number of scutes, The
scute counts were made with a mounted needle under a binocular dissecting microscope, in
the case of small fish and with the naked eye in bigger fish. The following three counts of the ver-
tral scutes were considered in this study :

1. Total number of scules

2. Number of preventral scutes—This gives the number of scutes in front of the anterior
origin of the ventral fin. The position of the last preventral scute is shown in fig,
1. The last two preventral scutes have been observed to be smaller than the pre-
ceding and suceeeding scutes.

5. Number of postveniral scutes —This gives the number of scutes from the last preventral

scute to the anal opening. The position of the first post ventral scute is marked in
fig. 1.

Vertebrae.—In the fresh condition, the fish were hoiled till the flesh became soft and it was
removed from the vertebral columns. The vertebral eolumns were cleaned by brushing off the
adhering muscle fibres and then dried before the counts were taken. When the fish were very
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small or when: preserved in formalin, the counts were taken after staining them with alizarin.
The total number of vertebrae only was considered which included the hypural or the urostyle.
Each centrum was counted as a vertebra and the counts were made under a binocular dissect-

ing microscope.

Pectoral fin rays.—The pectoral fin on the left side of the fish was carefully removed and’
all the rays were counted under a binocular dissecting microscope. In very small fish, the rays

were counted after staining the fin with alizarin.
: TABLE 1
Gomparison of height[standard length ratios of §. fimbriata and §. gibbosa

10 mm. S. fimbriata S, gibbosa
Group
Standard Range Mean Number Range Mean Number
length - Ratio offish Ratio of fish
50 . . 3-60—4-33 408 15, 3-88—4-70 4-34 18 -
60 . . 3-76—4-34 406 34 3-72—4-69 : 415 32
. ., 3-74—4-28 3.99 33 3:75—4-44 3.93 23
80 , 3+65—4+2] 3.88 55 3.73—4-24 3.97 21
a0 , 3:45—4-13 378 76 3.60—4-43 403 33
100 . 3-35—4-08 3-79 90 3-67—4-12 3+91 , 43
110 . 3:32-3-96 362 39 3-79—4-27 . 3-87 22
120 ., , 3:40-8.90 3-62 4] 3-75—4-46 406 S 27
130 ., . 3-14-3.80 3.46 18 3-88—4+40 406 9
14 , 3-22—3-63 340 51
150 . 3-23-3-57 3.37 10

462 230

TABLE II
Comparison of head length[standard length ratios of S. fimbriata and S, gibbosa

i0 mm. 8. fimbriata &, gibbosa
Group
Standard Range Mean Number Range Mean Number
length ratio of fish ratio of fish
50 ., 3:38—3-93 3-68 15 3-74—4-32 3.94 18
60 . . 35%—-00 3-80 34 3-81—4-40 401 31
w0 . ., 3-64—4-05 3:85 - 33 3-89—4-28 3-99 21
80 . . 3-69—4-21 3.91 56 3.81—4-19 3.94 21
90 . , 3:80—4-21 3-96 76 38422 401 33
[ . . 3-69—4-20 3.97 90 3-82—4-24 405 40
o . . 390421 4-05 37 390423 . 404, 29
20 . . 3-93—4-32 4410 41 384425 402 27
130 . . 4+03—4-26 4-17 .18 3.86—4-26 411 9
4o . ., 4+-00—4-39 4.21. 38 :
150, . 4-05-—4-29 4.21 8 ]

446 222

221 M.F.R.I. Mand./64
-
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* Gitll rakers,—The left first gill arch along with the tongue was removed for gill raker
counts throughout this study. To enable counting the smallest of gill rakers at the lower end
of the arch, the gill rakers were separated from the gill arch along with a strip of tissue which
keeps them connected with one another and their number counted under a binocular dissect.

ing microscope. The gill rakers of the upper and the lower limbs of the arch were counted
separately,

The numbher of specimens examined for varions characters is given in the respective
tables. The size of the specimens examined for various characters ranged from 25 mm. to 154
mm. in §, fimbrigta and from 20 mn. to 138 mm. in S. gibbesa. Lengths given refer to standard
length whenever any meristic or morphometric character is associated with length of the fish,

It has been found that excepting gill rakers, the other meristic characters do not show any
relationship with the length of the fish.

All counts and measurements were made by the author. The meristic characters of the

two species have been compared by employing the t-test (Snedecor, 1956} and 601 probability
is considered throughout.

RESULTS
Morphometric characters ’

1. Height-——Standard length—Table T shows the mean ratio values of height-standard
length of S. fimbriata and §. gibbosa. The ratios are similar in both the species in fish of lower
length groups and it has been found that the mean values of the two species are not significantly
different upte go mm. length. The utility of this feature as a means of separating the two spe.
cies is restricted to a very narrow rangt of length as it can be used to separate only fish measn-
ring 9o mm. and above on the basis that the height of the fish is greater in $. fimbriata than in
S. gibbosa. Observation of the Table 1 would suggest that the mean ratio of height—standard
length in §. fimbriata decreases as the fish increases in size, in other words, allometric growth
is observed in the form of dispropertionate increase in height in relation to standard length, with
growth, resulting in decreasing ratios. Such striking allometric growth dees not seem to occur
in &, gibbosa as indicated by the figures in Table 1.

TABLE III
Comparison of eye diameler—head length ratios of 8. fimbriata and 8. gibbosa

Length of 8. fimbriata 5. gibbosa
head :

5 mm.grotp  Range Mean Mumber Range Mean Number

. ratio of fish ratio of fish
o, . 3:21=3-86 3-59 5 3-11—3-863 3-50 14
15 . , 3-17—4-00 $.53 65 3-00—4-00 3-57 42
20 . . 3+14—4-10 3+62 136 3-43—4-45 378 29
25 ., . 3:38—4-25 3.83 152 3-33—4.33 378 50
30 . 3:55—~4.31 3-91 71 3.53—4-26 3-92 14
35 . 3.79--4-38 3-99 23 :
452

149
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TABLE IV
Compmmn of snout length—head length ratios of S. fimbriata and S. gibbosa

Leﬁgﬁ of S. ﬁmbna:a ’ . gxbbo.m
5 mm. group Range ' Mean Number Range . Mean Niunber
ratio of fish ratio of fish
5, . 3:40—4-00 ’ 373 3
10 . 3-22-3-67 3-43 It 322362 3-42 2
15 . . 5:08—4-00 351 57 3-00—3-89 3.48 34
20 . . 320400 3-52 126 3-28—4-00 3-52 47
25 . 3-31—4-25 3:77 146 3.17—-3-86 3.28 44
30 . 3-33—4.29 . 3-73 7l 3.15--3-88 ] 3.43 30
35 ., . 3-60—4-00 378 24 .
438 L . 1a7 ¢

2. Head length—Standord length—As can be seen from the Table II the ratios of these
body dimensions in the two species are not sirikingly dissimilar as to be used as a diagnostic
feature in separatmg them. In S, fimbriata contrary to the relatwnship between height and stane
dard length, an increasing ratio with the growth of the fish is observed which shows that the size
of the head becomes disproportionately smaller as the fish grows in size. In the case of . gibbosq
the proportion of the head in relation to standard length does not seem te vary much with the
growth of the fish, '

3. Eye diameter—Head length—The ratios are similar ih both the species {Table III},

4. Snout—Head lengih, —Tahle IV shows that the ratios in the two species are not different
though the smaller mean ratio in £. gibbosa in large fish having 2 h=ad length of 25 nm, ard
above, indicates that it has a longer snout than $: fimbriata,

A comparison of eye diameter ancl_snout length of the respective species has shown thé.t
the snout is longer than the diameter of the eye in 75 per cent of the specimens of 5. gibbosa
- examined whereas in §. fimbriata, only 25 per cent of the fish examined have snout shghtly

longer than the diameter of the eye.
TABLE V

Gomparison of total seule counts of 8. fimbriata and S. gibbosa

Total number of scutes Number

Species of Mcal; sD SE aD* t ieni
’ 29 30 31 32 33 34 35 fish Significance
S.fimbriata 1 13208709 B .. .. 1,020 3169 0:5107 0-0159) 0-02043 44-03 Significant

S, gbbosa .. .. 3 40299 56 1 399  33.03 0©-5296 00265
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TABLE VI

Comparison of preventral scute of S. fimbriata and S. gibbosa

Number of preventral scutes Number

Species . of Mean 5D oD t Significance
16 17 18 19 fish
8. fimbriata 1| 24 985 3 1,003 17-98 0-1735 . 0-0034 [0-01198 0-83 N(}it  signi-
cant
S. gibbosa .. 20366 7 393 17:97 02603 0-0131

* Pp—Standard error of difference

The slight differences in morphometrlc characters between the adults of the two speci-

es are summarised as follows :

2. The head is longer in §. gibbosa than in S. fimbrista.

3. The snout is longer in 8. gibbosa.

Meristic characiers

1. The height of the fish i 1' relation to length is greater in . ﬁmﬁna#a than in §. gzbbosa

1. Ventral scutes.—The following are the scute counts of . ﬁmbnam and 8. gibbosa given

by various authors :

S, fimbriata
Day, 1958 . e .. . (6/17)  +
Weber & Beaufort, 1913 . . . (18/18) +
Regan, 1917 . . . . . . . (i8-19) +
Fowler, 1941 ., -, C . . 17 -+
Smith, 1953 ., . . ., . .
Munro, 1955 ., ., -, ., ., S

(14/15)
(15}

(12-13)
(12/13)

8. gibbosa
(ig-20)  +
(l7igy -+
(17-19)  +
(17-19)  +

(13-15)
(12/13)
(12-14)
(12-14)

In this study, total number of scutes, preventral scutes and postventral scutes have been

analysed separately.

Total number of scutes.—Table V gives the frequency distribution of the total scute count
of S. fimbriatg and S. gibbosa. The number in S. fimbriala ranges from 29 to 33 with a mean value
of 31+-6g and the number ranges from 31 to 35 in . gibbosa with a mean of 33-03. About gg

. percent specimens of the former species have g2 or less than 32 ventral scutes while 89 per cent
of the latter have 33 or more than 33 ventral scutes, which shows that there is very little over-
lapping in the frequency distributions of total scute counts of the two species. A comparison of
the mean number of total scute counts of the two species by a t—test shows a significant differ-

ence between the two means (t=44-03, FTable V).
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TABLE VII
Comparison of postventral seute counts of S. fimbriata and S. gibbosa

Number of postventral scutes Number Mean 8D SE . 9D t Significance
Species : of . :
12 13 14 15 16 17 fish
§. fimbriata ., 4313778 8 ., .. 1,103 13-72 0.4746 0-0143 | 0-02563 53-06 Significant
8§, gibbosa v .. .. 37386 77 1 501  15-08 0.4785 00214
TABLE VIII
Comparison of vertebral counts of 8. fimbriata and S. gibbosa
Number of veriebrae Number : . . ) ’
Species of Mean SD SE | D t  Significance
43 44 45 46 47 fish : ' . v '
S, fimbrista ., 2 113 1499 150 1 1,765  45-02 0:3943 0-0094 | 0-02489 36-16 Significant
8. gibbesa . .. 3 46 251 26 326 45-92 0-3021 0-0278

Number of preventral scutes—The preventral scute counts of the two species are shown in
Table VI, The number ranges in S, fimbriaia from 16 to 19 with a mean of 17-98 and in §.
gibbosaq it ranges between 17 and 19 with a mean of 17-97. About gg per cent of the fish of 5.
fimbriaia and g3 per cent of S. gibbosa studied, have 18 preventral scutes which suggests that
there is not much difference in the number of preventral scutes between the two species. Com-
parison of the mean values shows that the difference noticed is not significant (t=o0-83, Table

VI). -

Number of postventral scules.~—The frequency distributions of postventral scute counts are
presented in Table VII. All the fish of §. fimbriate have between 12 and 15 postventral scute
with a mean value of 13:72. The number in S. gibbosa ranges from 14 to 17 with a mean of
15.08. About gg per cent of S. fimbriata examined have 14 or less than 14 postventral scutes where-
as in S, gibbosa 93 per cent of fish studied have 15 or more than 15 postventral scutes showing the
presence of little or no overlapping. Comparison of the two species has shown that the dif-
ference between their mean numbers is highly significant {t=53-06, Table VII).

The above analysis of pre-and postventral scutes shows that the difference between the
two species in the total number of scutes is brought about by the difference in the number of
postventral scites, as the preventral scute counts are similar in both, It is therefore, sufficient
if the postventral scute count alone is taken for identifying the species. :
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TABLE IX
Comparison of pectoral fin ray counts of S, fimbriata and S. pibhesa,

Number of pectoral fin rays Number
Species i3 14 15 16 17 ﬁso]:' Mean  SD 5E D t  Significance

8. fimbrigta ., 2 46980 797 21 1,846 15-42 0-5692 0-0132
0-03120 1571 Significant
S. gibbosa o oae 14279 45, 398 14-93 0.-5426 0-0272 '

Number of veriebrae~Total vertebral counts, mean number of vertebrae and the compa-
rison of means of the two species are given in Table VIIL. 8. fimbriata has a lower mean number
of vertehrae (45-02) and S. gibbosa has a higher mean (45-92). Difference betiveen the means
of the two species is significant {t==36-16) which is in conformity with the observation of Dutt
(1957 and 1959).

Number of pectoral fin raps.—The pectoral fin ray counts of the two species are given in
Table 1X. The mean number of pectoral fin rays in 5. fimbriata (15-42) i» higher than the mean
number in . gibbosa {14°93). A t—test has shown that the difference hetween the means is

significant {t=15-71).

Number of gill rakers.—A total of about 1515 fish of S. fimbriata and 357 fish of S. gibbesa
ranging in size from 25 to 153 mm. and 20 to 148 mm., respectively, have been examined for gill
raker counts. The gill raker number in S. fimbriate ranges from 275 to 87 in the lower limb and
from 12 to 49 in the upper limb of the left first gill arch, whereas in S, gibbosa it ranges from 25
to 65 in the lower limb and 10 to g5 in the upper limb. The range and mean number of gill
rakers in the lower limb of the first arch of the two species at each 1o mm, length group are
presented in Table X. The number of gill rakers increases with the size of the fish in both the
species and the range of gill raker number at a particular length group is wide. A study of the
mean number of gill rakers at various length groups in §. fimbriata shows that the rate of increase
in the gill raker number decreases with the growth of the fish and the increase almost stops
after the fish has attained a length of roo0 mm. This is further emphasised by the fact that the
fish measvring from 20 to 100 mm. have a wide range of gill raker counts between 27 and 81
while fish measuring above 100 mm. have a narrow range between 67 and 87. Moreover, the
minimum number in the range at each 10 mm. group does not change much from 100 mm.
onwards. Hence it can be inferved that there is little or no increase in the gill rakers number af-
ter the fish has attained roo mm. length and then oawards the number remains more or lesg
consiant and lies within a narrow range (between 67 and 87). The maximum of 87 gill rakers
in the lower limb has been recorded from a fish of the size 125 mm. Similarly in S. gibbosa the
number almost stops increasing when the fish attains a size of go mm. and in fish above that
size, the range is narrow between 49 and 65. The highest number of 65 gill rakers in the lower
]imb has been recorded from a fish measuring 128 mm
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TABLE X
Gill raker counts on the lower limb of the left first gill arch of S. fimbriata and §. gibbosa

) 8. fimbriata ’ 8. gibbosa
10 mm. group Range Mean Number Range Mean Number
. of fish of fish
20 . . . . . . . 27-34 30-40 15 25-31 28 -66 21
30 . . . . . . . 3347 41-11 105 . 30-43 36-19 Co42
40 , . . . . o 44-45 50-91 23 37-43 39.88 52
50 , . . . . . . 52-64 5862 i1z 42-46 4447 23
60 ., . . . . R . 5469 61.07 - 265 42-50 4754 33
70 . . . . . . . 59-74 65463 343 46-52 48-84 55
8. . . . ... 62-77 68-66 205 48-57  52.00 28
90 . . . . . . . - 6581 71.56 136 50-58 54-48 31
100 . N . ' . . . 67-81 71.93 110 56-61 5622 31
110 . . . . . . 67-85 75.86 51 459-59 53-73 15
120 . . . . . . 68-87 7641 61 50-65 5732 25
130 . . . . . . . 68-82 74-59 37 53-64 57-86 7
140 . . . B . f £8-80 73-14 42
150 . . . . . R . 68-80 73-63 8
1,515 363
TABLE XI

Gill raker counts on the upper limb of the left first gill arch of §. fimbriata and S. gibbosa

8. fimbriata 5. gibbosa
10 mm. group Range Mean Number Range Mean Number
of fish of fish
20. . . . . . . 12716  13-80 10 10-14 1245 1
30 . . . . . . . 15-23 20413 76 13-21 17-97 33
0. . . .. 22-29 26-73 11 17-21 1951 37
50 . . . . . . . 26-35 30-28 103 22-25 23-50 [
80 . . i . ... 28-38  32-03 258  23-28  25.36 19
. . .. 294l 3404 285 2529  26.57 Y
80. . . . ... 32-43 37-07 150 26-30 2775 9
90 . . ... 34-42 38-98 710 2728 27.33 3
160 . . . . . . . 36-43  39.82 23 29 29-00 1
1o . . . . ... 3948 4312 32 ° 27-32  28.67 12
120, . . ... 37-40 4266 56  25-35 . 29.8] - 16
130 . . B . . . . 3844 4057 21 33. 33-00 1
140 . . . P . . 38-42 4023 . 13
15 . . . .. 38-45  41-00 8
1,112 01,

Thé number of gill rakers'in the upper limb of the first arch of the two species are given
in Table XI. : _
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A comparison of the gill raker number in the lower limb of the first gill arch of the two
species at various 10 mm. groups (Table X) shows that though the range of gill raker number at
a particular size group is wide in each species, there is no overlapping in the number among
the two species in fish above 40 mm. length, Hence the gill raker number can be used as a diag-
nostic feature in the specific identification of fish measuring above 40 mm, provided the gil
raker count at each 1o mm. group is known. Dutt (1961) has observed that the gill raker num-
ber does not overlap in fish measuring above 50 mm. while the present study bhas shown that the
overlapping is restricted to fish below 40 mm., There are also some differences in the range and
number of gill rakers at various length groups between the present study and that of Dutt
(1959 and 1961). However, a direct comparison of the two results is not possible as he does not
mention whether the leagths of fish given by him refer to tctal or standard lepgth. In the case
of S. fimbriata the present author has given gill raker counts ¢f fish for wider length range (24
mm. to 153 mm.}. Dutt {1959) has vecorded 81 as the maximum number of gill rakers in the
fower imb of the 6irst gill arch in §. fimbriata while 87 gill rakers have been ohserved in some fish
in the present study. Similarly in §. gibbesa the maximum number in the lower limb given by
him is 63 whereas 65 have been recorded in this study. '

The above account shows that the variation in the gill raker counts of juveniles at a
givch length (even in the same sarmple) istosucha great extent that it is doubtful whether
this character could be made use of in comparing different samples of the same species unless
samples containing fish ofsimilar length groups are compared.

A Method for Distinguishing S. fimbricta and S. gibbosa in the Field

A difference between the two species of sardines under study, in the nature of distri-
bution of black chroniatophores on the surface of the tongue, was observed. This was noticed
when the gill raker counts were taken, as theleft first gill arch was removed along with the
tongue. In 5. gibbosa, the black chromatophotes are distributed all over the surface of the
tongue ina haphazard manner as shownin figs. 2,6,7 & 8. In. S. fimbriata the black chro-
matophores are either confined to the base of the tongue, rest of the tongue being free from
pigments (fig. 3 and figs g-12) or, the pigments are presentin small groups at one or two
places on the tongue besides at the base (figs. 4,5,13 & 14), but they are never present all over
the surface as in S. gibbosa. Hence it is believed that the pattern of distribution of black chro-
matophores on the tongue can be used for distinguishing §. fimbriate from S. gibbosa. This
character was found to comply with the other distinguishing features of the two species when
associated with them in 100 per cent of the fish examined. This character may be reliably
used for identifying these sardines measuring above 45 mm. {including adults) in the fields
as it can be quickly studied by just opening the mouth of the fish wide. In fish below 45 mm.,
there are no black chromatophores on the tongue in the case of §. fimbrigte while there are
very few black chromatophores distributed-here and there in S. gibbosa. The black chroma-
tophores are retained in fish even after long-standing preservation,
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Fie. 2, Diagram of the upper surface of the tongue
Y, gibbora showing the distribution of black chromato-

phores.

b

23—1 M.F.R.T. Mand. /64
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Fic. 3. Diagran of the upper surface of
the tongue ol S, fmbriata showing the  disiribu-
tion of black chromatophores,
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Fig, 4. Diagram of the upper surface of the
tangue of 8. fAmbriata

Pig, 5. Disgram of the upper surface of the tongue
of §. fimbriata
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Pig. 6. Tongue oF a 124mm, i,

Vig. 7. Tongue of & 71mm, fish,

Fios, 6, 7 and 8: Photographs of the tongues ol sa gitd osay
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Fig. 8, Pholograph of the tongue of s, « Pig. 9 Tongue o' 2 130 ram, fich,
sibbosa (49 mm. lish

~

Fius. 9-14 2 Pholographs ol the tongues of 5. fimbriate
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Fig.. 10, Photograph of the tongue of 5. Fig, 11, Thotograph of the tongue of 3.
Jrmbriota (90 mm. fish) Jindriata{79 mm. fish)
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Fig. 13. Phatograph of the tongue of s, fimbriata Fig. 12. Photograph of the tangue of 5. fimbriata
(130 mm, fish) (57 mun. fish) .

24—1 M,F.R.1. Mand./64
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Fiz. 14. Photograph of the tongus of 5. fimbriata (129 mm. fish)

Table XII presents the distinguishing characters: of 8. fimbriata and . gibbosa.
TABLE XII
Summary of characters studitd in which S. fimbriata differs from 8. gibbosa.

S, fimbriata
L. Colour (in fresk condition} :

8. gibbosa

Colour (in fresh condition) :

Dorsally blusih green sidessilvery. Inlarge fish,sides Dorsal side bluish green, sides silvery. A faint golden

with yellow reflections as a band. In small fish,
snout, lower jaw, dorsal fin and caudal peduncle
are coloured greenish vellow.

2. Black chromatophores, either present at the base of
the tongue with the vest of the surface clear or, in
smallgroups at one or two places besides at the base,

3. 12—15 postventral scutes with a mean number of
13 -72; majority of the fish having 13 or 14 postven-
tral scutes.

4, Majority of the fish have 45 vertebrae, range being
from 43 to 47 with a mean of 45-02,

5. 13-17 pectoral fin rays with a mean of 1542

6. 12 to 49 gill rakers in the upper limb and 27 to 87 in
the lower limb of the first gill arch. '

yellow post opercular spot present and a lateral yellow
line is continued behind upto the caudal. In small
fish, snout, lower jaw, dorsal fin and end of the caudal
peduncle are coloured orange-yellow,

Black chromatophores distributed all over the surface of
the tongue in a haphazard manner.

14—17 postventral scutes with a mean of 15-08, majority
of the fish having 15 or 16 postventral scutes.

Majonty of the fish have 46 vertebrae, range being ﬁom
44 o047 with a mean of45-92,

14—16 pectoral fin rays with a mean of 14 92.

10 to 35 gill rakers in the upper imb and 25 to 65 in the .
lower limb of the first gill arch, =
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, - GENERAL OBSERVATIONS .

The juvenile fish of §. fimbriata and S, gibbosa closely resemble each other in their
morphometric characters. The height-standard length ratic which is different in the adults
of the two species is similar. in small sized fish (Table I).

Dutt (1959 and 1g61) has shown that the two species  differ in the means of their
vertebral counts, pectoral fin ray counts and gill raker counts. The present study while
confirming his results, further shows that these two species differ in one more meristic
character, namely, the postventral scutes. §. fimbriala has alower mean number of postventral
scutes (13-72) and 5. gibbosa has a higher mean (15-02). It has been found that the
number of postventral scutes is a more suitable character to separate the two species than

number of gill rakers as observed by-Dutt (1950}, for the following reasons:

1. The number of scutes does not vary with the size of the fish as is the case with the
gill raker number and this character can be used to identify fish even below 40 mm. length.
{(2) There is rot much overlapping in the frequency distribution of the postventral scute
counts of the two species (Table VII) and the overlappingis of a lesser degree compared
to the other meristic characters. (3) As this is an external character, it can be easily
observed and the number can be counted without difficulty {except in very small fish},
As such, this character can be used in the identification of the fish in the field. {4) The count-
ing of postventral scutes involves far lesser time and so, in a short iime a large number of
fish can be examined. '

The field identification of the two sardines is made easy on the basis of distribution of
black chromatophores on the tongue. Little time is taken.to study this character as it can be
observed by just opening the mouth of the fish wide. The identification of the fish based
on this character is 100 per cent reliable and it can be confirmed by taking the postventral
scute and gill raker counts. The black chromatophores on the tongue do not disappear even
in formalin preserved fish.

Tt is worth mentioning that S. gibbosa differs from Sardinella jussien {(Lacepede),
synonym of S. gibbosa, described by Smith (1953} and Munro (ig55) in possessing teeth on
the tongue. The number of postventral scutes also differs in them. Smith (1953} and Munro
(1955) give the number of postventral scutesin S. jussien as 12-13 and 12-14 respectively,
whereas in the present study, 14-17 postventral scutes have been recorded for S. gibbosa.
However, other characters like gill raker number are similar in both the species.

SUMMARY

The juveniles of §. fimbriata and S. gibbosa closely resemble in their morphometric
characters. Analyses of meristic characters show that the two species differ in the number of
postventral scutes besides differing in the number of vertebrae, number of pectoral fin rayg
and number of gill rakers on the first gill arch. The advantages of postventral scute number
over the gill raker number as means for separating the two species are showa. The post.
ventral scute is an external character, its number not varying with the size of the fish and
its number being counted ina very short time without difficulty. : -
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The gill raker number increasesin S. fimbrista until the fish attains a length of 100 mm.
and above that length there is little increase in the number which lies within a narrow range,
In 8. gibbosa the giil raker numbcr more or less stops increasing after the fish has rea-
ched a length of g0 mm. ' o ) '

Difference between the two species in the pattern of distribution of black chromato-
phores on the surface of the tongue is described, This character is helpful in the field identifica-
tion of the two species, as it can be obser\rccl quickly by Just opening thc mouth of the fish
wide,

Differences hetween S, gibbosa (Bikr.) and its synonym, S, jussien (Laoepédc) are
pointed out, ' '
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