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ABSTRACT

The Moontail bull’s eye (Priacanthus hamrur) is one of the commonly available fish species found in the deep sea
and under ledges or hovering next to coral heads during the day. In the present study, around 300 specimens were
collected from different location in east and west coast of India including Kakinada, Kolkata, Cochin and Mumbai to
investigate the stock differentiation among the populations. A total of 14 morphometric traits and 10 meristic counts
were studied. The descriptive statistics of morphometric traits indicated the much larger growth in populations of
west coast compares to the east coast. The meristic traits were not much efficient in identifying the stocks. Pre pelvic
fin length, post anal fin length, post dorsal length, pre dorsal fin length, head length, eye diameter, body depth,
caudal peduncle depth and dorsal fin base helped in the separation of stocks. All the four stocks have separate
morphometric features. The present study will provide the baseline information on the stock characteristics of P.

hamrur from Indian water and management measures of the resources for sustainable utilization.
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INTRODUCTION

Priacanthus hamrur is one of the most important
emerging species among the commercial catches of
Indian coast, but there is lack of information on its
population structure, biology and population dynamics.
Stock identification is the basic requirement of studying
the different population parameter of the species. Stock
identification of species is essential for fishery
management because most applied population models
assume that the group of individuals has homogeneous
vital rates (e.g., growth, maturity, mortality). Stock
deleneation is a central theme in fisheries science that
involves the recognition of self-sustaining components
within natural populations (Crandall et al., 2000;
Thorpe et al., 1996). Patterns of morphometric variation
in fishes may indicate differences in growth and
maturation rates because body form is a product of
ontogeny. The present study has been made to identify
stocks of Priacanthus hamrur using meristics and
traditional morphology which give a good insight into
the stock relationships of this species. Better
management practices can be attempted based on
findings of the present study.

MATERIALS AND METHODS
During the study, samples of P. hamrur was collected
from landing centres of Versova (Maharashtra) &

Cochin (Kerala) on the west coast and Kakinada
(Andhra Pradesh) & Digha (West Bebengal) during
October 2017 to January 2018 (Table 1 and Figure 1).
P. hamrur was identified by following the description
given by FAO species identification sheets (Russell,
1990). A total of 279 fish samples of P. hamrur were
collected during the present study were studied for
stock identification. The collected specimens were
placed in the insulated fish boxes lined ice and taken to
the laboratory for further study. The Samples were
cleaned thoroughly in running water to remove the
slime or dirt and kept in a freezer at -20°C. The frozen
samples were thawed adequately for before studies.

A total of eleven meristic characters were taken into
account for the present study (Table 2). The meristic
characters counted following the widely accepted
method provided by Hubbs and Lagler (1958). The
operculum of the left side of fish removed by cutting
the gill cover and first gill arch was removed to count
the gill rakers on upper and lower gill arch. All counts
and measurements are taken from the left lateral aspect
of the fish. 14 morphometric measurements have been
taken for a total of 279 specimens (Table 3 and figure
2).Google Earth used for marking fish landing center
location. Data entry, editing, transformation and other
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statistical analysis was done in MS-Excel 2010, IBM Table 2: Meristic traits of P. hamrur

SPSS and Statistica (Ver 12.). E Meristic traits Acronyms
0.
Table 1: Details of sampling 1 Number of the dorsal fin spines DFS
Coast East Coast West coast 2 Number of the dorsal fin soft rays DFR
3 Number of the pectoral fin rays PFR
Stock an(ijhre;] \éVest | E/Iaharas Kerala 4 Number of the pelvic fin spines PEFS
- ra .es (_anga tra - 5 Number of the pelvic fin rays PEFR
Landing | Kakinada | Digha Versova | Cochin 6 Number of the anal fin spines AFS
Egg;rt?on 16.57°N 21°41 N | 19.12°N | 9.97°N ! Nurmber of anal rays AR
82.150E 87033 E 72.82 oE 7'6 280E 8 Number of caudal_fln rays CFR
. . - 9 Number of total gillrakers on the GR
Date _ of | 20 Oct. | 10 Dec. | 13 Jan. | 25 Dec. first gill arch
sampling | 2017 2017 2017 2017 10 | Number of branchiostegal rays BGR
Sample | 83 64 63 64 11 | Number of scales on the lateral line | SAL
sizes (n)
Total 279
Table 3: Morphometric traits of the body of P. hamrur
Sl. | Morphometric | Acrony | Description
No | traits ms
1 Standard SL Distance between the tip of
length the snout and the base of the
caudal fin rays
2 Head length HL Distance from the tip of the
snout to the posterior margin
of the operculum
3 Eye diameter | ED Diameter of the eye along the
body axis
4 Pre dorsal PrDL Distance from the tip of the
length snout to the origin of the
dorsal fin
5 Post dorsal PoDL Distance from the tip of the
length snout to the end of the dorsal
fin
6 Dorsal fin DFBL Distance between the origin
base length and end of the dorsal fin
7 Pre pelvic fin | PrPL Distance from the tip of the
length snout to origin of the pelvic
. f\\ fin
. 9 Y 8 Post pelvic fin | PoPL Distance from the tip of the
length snout to end of the pelvic fin
Figure 1: Location selected for sampling of 9 | Pelvic fin PFBL | Distance between the origin
Bull’s eye, Priacanthus hamrur base Iengt_h an_d end of the pelvi_c fin
10 | Preanal fin PrAL Distance from the tip of the
length snout to origin of the anal fin
11 | Post anal fin PoAL Distance from the tip of the
length snout to end of the anal fin
: 12 | Anal finbase | AFBL Distance between the origin
- length and end of the dorsal fin
L@ 13 | Depth of DPC Distance between insertion of
@’ insertion of the dorsal fin and the insertion
) 1 J anal and of the anal fin.
. dorsal fin
14 | Distance DPrDL | Distance between dorsal fin
PreFL between PrAL | origin and anal fin origin
POAFL dorsal fin
PrAFL — origin and
—PoPFL preL— anal fin origin

Figure 2: Diagrammatic representation of morphometric
measurements of the body of P. hamrur
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RESULTS AND DISCUSSION

Meristic Counts

The descriptive statistics of the meristic traits viz.
minimum, maximum, mode and range is presented in
table 4. In the present study ten meristic traits were
considered, to characterize the stock of Priacanthus
hamrur. Out of ten meristic traits four traits, such as
dorsal fin spines, pelvic fin spines, anal fin spines and
branchiostegal rays showed no variation. The range
value was higher for the number of pectoral fin rays,
dorsal fin rays, gillrakers and the lateral line scale. The
total gillrakers count on the on the first gill arch, has
minimum and maximum values of 20 and 25,
respectively, in all the stocks. The number of dorsal and
pectoral fin rays also shows a little variation in range
values with fish stocks. The Kolkata and Mumbai
stocks possess less number of scales on the lateral line
when compare to the Kakinada and Cochin stocks. The
mode value of all the meristic traits except the dorsal
fin spines, anal fin spines, pelvic fin spines and the
branchiostegal rays varied between the four stocks
(Table 5). The mode values clearly indicate the
variation of different meristic traits between the four
stocks of P. hamrur along the Indian coast. The
minimum and maximum values of the meristic traits did
not show much variation between sexes, however the
range of dorsal fin rays, anal fin rays and branchiostegal
rays showed variation (Table 5)

Morphometric characters

Descriptive statistics viz. minimum, maximum, mean,
standard deviation and coefficient of variance estimated
for morphometric traits of P. hamrur are presented in
table 5. The standard length of fish, ranged from 11.91
to 27.54 cm for all the stocks. The standard length
ranged from 11.91 to 27.54 cm for the males and 12.01
to 26.95 cm for females. The standard length of the
collected samples ranged from 11.91 to 27.54 cm with
value coefficient of variance as 22.43% (Table 6).The
mean standard length observes was 19.56 cm. The head
length of the sample ranged from 3.01 to 9.58 cm with

a coefficient of variance of 22.94% (Table 5).
Table 4: Overall descriptive statistics of meristic traits
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Table 5: Overall descriptive statistics of morphometric traits
of the body of P. hamrur

TRAITS Mean | MIN MAX SD CV (%)
SL 19.56 | 11.91 | 27.54 4.39 22.43
PrPL 6.11 | 3.88 8.80 1.38 22.61
PoPL 8.89 | 5.00 13.19 2.14 24.13
PrAL 11.03 | 6.01 15.71 2.52 22.82
PoAL 16.74 | 1.06 23.60 4.07 24.34
PoDL 16.80 | 10.01 | 23.50 3.84 22.87
PrDL 6.28 | 3.90 10.25 1.46 23.18
HL 597 |3.01 9.58 1.37 22.94
ED 246 | 1.03 3.92 0.58 23.67
DPrDLPrAL | 7.58 | 4.03 10.96 1.81 23.84
DCP 1.92 |1.00 3.06 0.54 28.25
DFBL 10.93 | 6.04 15.63 2.59 23.74
PFBL 295 | 1.00 5.03 0.91 30.90
AFBL 6.44 | 2.97 9.42 1.57 2441

Table 7: Comparison of morphometric characters of P.
hamrur

Characters | Philip | Saker | Vidya Present Study
(cm) (1994) | (2009) | (2010) (2018)
Standard 10.2- | 10.7- | 10—24.4 | 11.91-27.54
length 29.5 274

Head 2.79- | - - 3.01-9.58
length 3.37

Eye 1.13- | - - 1.03-3.92
diameter 1.6

Anal fin 4.7- - - 2.97-9.42
length 5.9

Pelvic fin | 2.6- - - 1.00-5.03
length 3.22

Table 8: Comparison of fin formula of P. hamrur

Authors name Fin formula

Koteswaramma D, X+14; A, 111+14; P, 18; V, 1+5

(1982)

Starnes (1988) D, X +13-15; A, 1l1+13-16; P, 17-20, GR,
24-26

Philip (1994) D, X+13-15; A, 111+14-15; P, 18-19, GR,
24-26

Present study D, X+12-15; A, Il11+11-15; P, 14-18; V,

(2018) 1+4-5; GR, 20-25

Ccv
TRAITS MIN | MAX RANGE | MODE | (%)
Dorsal fin
spines 10 10 0 10 0.00
Dorsal fin rays 12 15 3 14 3.95
Pelvic fin
spines 1 1 0 1 0.00
Pelvic fin rays 4 5 1 5 10.65
Anal fin spines | 3 3 0 3 0.00
Anal fin rays 11 15 4 14 5.29
Pectoral fin
rays 14 18 4 17 3.14
Gill rakers on
the lower limb 20 25 5 24 3.49
Scales on the
lateral line 100 110 10 110 2.26
Branchiostegal
rays 8 8 0 8 0.00

The eye diameter varied from 1.03 cm to 3.92 cm with
a coefficient of variance of 23.67%. The maximum eye
diameter was observed in Mumbai stock and minimum
in Kakinada stock (Table 6). The caudal peduncle depth
of the collected sample varied from 1.00 to 3.06 cm
(Table 5). In the present study, the head length was
found to be smaller in Kakinada stock (Table 6).
Meristic traits:

Meristic characters are the numbers of discrete, and
serially repeated countable characters. Koteswaramma
(1982) has recorded number of meristic characters
dorsal fin spine (10), dorsal fin ray (12-15), anal fin
spine (3), anal fin ray (11-15), pelvic fin spine (1),
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Table 6: Stock wise descriptive statistics of morphometric traits of the body of P. hamrur

EAST COAST WEST COAST
TRAITS KAKINADA KOLKATA [ COCHIN MUMBAI
Mean | MIN [ MAX [SD [ CV | Mean | MIN | MAX [SD [CV [ Mean | MIN [ MAX [SD |[CV | Mean [ MIN [ MAX [ SD | CV
(%) (%) (%) (%)
SL 13.87 | 11.91 | 1747 [ 1.14 | 825 | 2397 | 19.03 | 2754 | 1.64 | 6.85 | 20.84 | 19.02 | 23.34 | 0.90 | 431 | 22.14 | 15.05 | 25.00 | 1.95 | 8.81
PrPL 443 | 388 |571 |042|957 |767 |606 |88 |059|767 638 |505 |7.18 (043|674 |673 |408 |802 |074| 1094
POPL 625 | 500 |792 |073|1171 | 1127|905 |13.19 | 094|838 |951 |803 |1098 065|679 |970 |6.07 |11.86 | 1.09 | 11.20
PrAL 781 | 601 |9.64 |066|840 |13.74 | 1104|1571 | 1.02 |7.40 | 11.86 | 10.01 | 13.56 | 0.68 | 571 | 12.17 [ 8.00 | 13.98 | 1.09 | 8.96
POAL 11.86 | 10.00 | 15.02 | 1.06 | 8.95 | 20.73 | 16.07 | 23.60 | 1.40 | 6.77 | 17.52 | 1.06 | 20.08 | 3.23 | 18.43 | 19.04 | 13.07 | 21.65 | 1.66 | 8.73
PoDL 11.82 | 10.01 | 15.06 | 1.06 | 8.93 | 20.71 | 16.02 | 23.50 | 1.44 | 6.97 | 18.02 | 16.00 | 20.07 | 0.80 | 446 | 18.90 | 13.01 | 21.54 | 1.67 | 8.85
PrDL 458 | 390 |627 |052|11.47|796 |6.08 |10.25 082 | 1030|650 |6.00 |7.57 |044|684 |683 |409 |816 |0.75|10.96
HL 439 | 301 |537 |045|1022|773 (605 [958 |062|807 |611 |501 |7.07 |04l|670 |636 |401 |7.52 |067|1052
ED 196 | 103 |267 |026|1331 322 [204 |392 |030]926 [234 [200 |291 |032|1350 253 |1.03 |3.30 |048 |19.02
DPIDLPrAL | 524 | 403 | 667 | 054 |1027 | 915 |7.01 |10.96 | 076|827 |824 |7.06 |942 |045|544 |876 |603 |10.76 | 0.88 | 10.09
DCP 126 | 100 |1.92 |025|19.77 [230 [1.08 |3.06 |036|1558 219 |20L |255 |017|7.88 |224 |1.08 |292 |031 1388
DFBL 754 | 604 |967 |071|0948 | 1325|1001 | 1563 | 1.05 | 7.94 | 11.86 | 11.00 | 13.28 | 0.58 | 4.90 | 12.60 | 8.07 | 14.32 | 1.20 | 9.54
PFBL 205 |1.00 [327 [059|2852(372 [300 |503 |064]|17.10|3.20 |20l |448 |058 1818|321 |203 |48 |072 2243
AFBL 442 | 297 | 591 |058|1322|7.70 |[6.03 |924 |070|9.04 |7.05 |600 |777 |044|619 |750 |507 |942 |080 1072
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Pelvic fin ray (4-5), pectoral fin ray (14-18), lateral line
scale (100-110), Total number of gillrakers (20-25) and
branchiostegal rays (8) for P. hamrur. Whereas Starnes
(1988) reported some variations i.e. dorsal fin spines
(10), dorsal fin rays (13-14), anal fin spines (3), anal fin
rays (14-15), pectoral fin rays (17-20), Lateral-line
scales (70-90) and total gillrakers (22-26). The overall
mode value of meristic traits found in the present study
is almost similar to the above reports. In the present
study, variations in meristic characters were less
compared to morphometric characters. The variations
between stocks were attributed to the gillrakers and
scales on the lateral line. The variations in gillrakers of
fishes and scale count due to isolation caused by
differences in salinity gradients were also reported
(Ikusemiju, 1975; Omoniyi and Agbon, 2007).
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Figure 3: Scatter plot of four stocks based on
different meristic counts
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Figure 4: Scatter plot of four stocks based on
morphometric variables

Morphometric traits:

Ecological and evolutionary process is the main reason
for change in morphological structures of fishes.
Polymorphism includes variation in behavior, change in
morphology or life history traits in populations and is
most commonly seen in vertebrate populations
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(Robinson and Wilson, 1994; Wimberger, 1994, Smith
and Skulason, 1996). Environmental changes are
susceptible to different morphometric traits of fish thus
exhibit high plasticity of phenotypic characters in
overall body shape where phenotypic plasticity is the
ability of a genotype to respond to an alternative
environmental condition producing an array of
phenotypes (Thompson, 1991). The relationships
between standard length and rest variables were
analysed by using linear regression analysis. The
minimum and maximum standard lengths observed in
the present study were 11.91 cm and 27.54,
respectively. These values are lower than those reported
by Saker (2009). The minimum and maximum standard
lengths observed by Saker (2009) were 10.7 cm and
27.4 cm, respectively. The average standard length of
the fish collected from Kolkata was 23.97 cm which is
comparatively higher than other stocks, whereas, the
average standard length of the fish collected from
Kakinada was 13.87 cm and it was the least among all
the stocks. There is no significant difference (P<0.05)
in average standard length between Cochin and
Mumbai stocks.

ACKNOWLEDGEMENT

Authors are thankful to HOD, FRHPHM Division and
Director, ICAR-CIFE for providing all the necessary
help and support.

REFERENCES

Crandall, K.A., Bininda-Emonds, O.R.P., Mace, G.M.,
Wayne, R.K., 2000. Considering evolutionary
processes in conservation biology. Trends Ecol.
Evol. 15 (7): 290-295.

Thorpe, J., Gall, G., Lennan, J., Nash, C. and Cross,
N.J.C., 1996. Conservation of Fish and Shellfish
Resources, Managing Diversity. Zoological
Journal of the Linnean Society, 117(2): pp. 205.

Russell, B. C., 1990. Nemipterid fishes of the world.
FAO Fisheries Synopsis, 12(125), p. 1.

Hubbs, C. L. and Lagler, K. F., 1958. Fishes of the
Great Lakes region (revised). Cranbrook Inst.
Sci. Bull, 26: 1-213.

Koteswaramma, R., 1982. On an advanced postlarva of
Priacanthus hamrur (Forsk.)(Pisces:
Priacanthidae) from the Krishna Estuary.
Mahasagar, 15(1): 55-57.

Stearns, S.C., 1983. The influence of size and
phylogeny on patterns of covariation among life-
history traits in the mammals. Oikos, pp.173-
187.

Ikusemiju, K.,1975. A comparative racial study of
catfish, Chysichthys nigrodigitatus (Lacepede)
from Lagos andLekki lagoons, Nigeria. Bull.
I.F.A.N. T.37 Ser. A 4; 887-898.

Omoniyi, T. and Agbon, A.O., 2007. Morphometric
Variations in  Sarotherodon melanotheron
(Pisces: Cichlidae) from Brackish and Fresh

35|Page



Abhijit, et al.

Water Habitatsin South-western Nigeria. West
African J. Appl. Eco., 12: 89-95.

Robinson, B. W. and Wilson, D. S., 1994. Character
release and displacement in fishes: a neglected
literature. The American Nat., 144(4): 596-627.

Wimberger, P. H., 1994. Trophic polymorphisms,
plasticity, and speciation invertebrates. Theory
and application in fish feeding ecology, pp 1.

Smith, T. B. and Skdlason, S., 1996. Evolutionary
significance of resource polymorphisms in
fishes, amphibians, and birds. Anl. Rev. Eco.
Sys., 27(1): 111-133.

Thompson, J.D., 1991. Phenotypic plasticity as a
component of evolutionary change. Trends in
Eco. Evol., 6(8): 246-249.

International Journal of Agricultural and Applied Sciences 1 (1)

Saker, Y., 2009. Studies of biology and stock
assessment of Pricanthus hamrur (Forsskal,
1775) from Mumbai waters. M.F.Sc thesis,
Central Institute of Fisheries Education, pp. 188.

Philip, K.P., 1994. Studies on the biology and fishery of
the fishes of the family Priacanthidae (Pisces:
Peciformes) of Indian waters. (Ph.D. thesis)
CUSAT, Cochin, India. pp. 169.

Vidya, R., 2010. Stock Delineation of Pricanthus
hamrur (Forsskal, 1775) from Indian Waters.
M.F.Sc Thesis, Central Institute of Fisheries
Education, pp 161.

36|Page



