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ABSTRACT

Small pelagic fishes contribute substantially to the total landings of fish in Pakistan and are an important source of food
for coastal communities and a source of foreign exchange earnings through the export of some species. It is also a
major source of raw material for fishmeal production. Genus Decapterus, which is represented by 7 species in Pakistan
are important part of the small pelagic fisheries. The present paper deals with fisheries and biology of two species,
shortfin scad (D. macrosoma) and Indian scad (D. russelli), based on samples collected from Ibrahim Hayderi, Karachi,
during January and December 2024. Data collected for shortfin scad collected during August and September indicates
that it has an insignificant length-weight relationship, as the coefficient determination (r%) was found to be 0.861. This
insignificant relationship indicates that the regression model is statistically not valid for estimating biomass, growth
patterns, and fish condition. Length-weight relationship of Indian scad was found to be also highly insignificant, as the
coefficient determination (r2) was found to be 0.1833, which is low or insignificant, indicating that length is not a good
predictor of weight, which may be attributed to high variability in fish condition, small sample sizes, or a narrow range
of lengths sampled, as well as presence of a large number of outliers. Both species of scad were found to be
planktivorous as their stomach contents include pelagic shrimps (sergestid and Acetes spp.), other planktons, and small
fishes. The sex ratios (female: male) were found to be 1.1013:1.00 in D. macrosoma and 1.005:1.00 in D. russelli,
indicating a female-skewed sex ratio in both species. Limited observations on the gonadal development of shortfin scad
during August and September indicate that it was in advance stage of maturity and may be spawning in the following
months. In the case of Indian scad, it seems that it remains reproductively active throughout the year; however, during
September to November, gonadal stages I11 and 1V seem to be dominating, indicating the spawning of this species.
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INTRODUCTION

Small pelagic fish are an important component of Pakistan's fisheries sector, as they contribute to the nation's
nutrition through direct consumption and as poultry feed, produced from fishmeal derived mainly from small
pelagics. Some of the small pelagics, including river shad, are considered to be among the most expensive fish,
whereas sardinellas and anchovies are considered to be low-priced fish. Small-scale fisheries based in coastal
villages, especially in the Indus Deltaic areas, are predominantly dependent on the harvesting of small pelagic fish.
Various types of fishing gears, including small-meshed gillnets, beach seine, other seine gears ("katra’), estuarine set
bag net (ESBN), and, to a lesser extent, trawl nets, are used for the harvesting of small pelagics. It is reported that
annual landings of small pelagics are found to be 116,689 m. tons in 2023, 133,059 m. tons in 2024 and 113,418 m.
tons in 2025. In the past 25 years, the landings of small pelagics fluctuated between a minimum of 77,880 m. tons in
1999 and the highest landings of 133,059 m. tons in 2024 (Directorate General of Fisheries (Marine and Coastal
Fisheries Development), Government of Sindh) (Fig. 1).

Small pelagic fisheries in Pakistan are based on five major groups, including shads, sardinellas, anchovies,
scads, and Indian mackerel. This fishery is a major source of direct export of seafood products, including Indian
mackerel, and sardinellas in frozen form, whereas some species, including anchovies, other clupeiform fishes, and
scads are used as raw material for fishmeal production. The river shads are relished locally and fetch high prices in
local markets, mainly in Sindh Province. Scads are important small-pelagic fish, but are given the least importance
because their contribution to the total small pelagic fishery is minimal. Fig. 2 presents the data about the percentage
contribution of scads in the total landings of small pelagics during the last 25 years, which indicates that the
maximum contribution of scads was recorded in 2000 (18.89 %), whereas the minimum (3.14 %) was observed in
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2018. In 2025, the percentage contribution of scads in small pelagics was recorded to be 4.52 % (Directorate
General of Fisheries (Marine and Coastal Fisheries Development), Government of Sindh) (Fig. 2).
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Fig. 1. Percentage Contribution of Small Pelagic Fish in the Total Landings of Pakistan.
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Fig. 2. Percentage Contribution of Scads in the Total Landings of Small Pelagics.

Scads are small fish belonging to the family Carangidae and represented by 18 species belonging to 7 genera
Alepes, Atule, Decapterus, Megalaspis, Selar, Selaroides, and Trachurus (Bianchi, 2015; Moazzam and Osmany,
2024; Psomadakis et al., 2015). Torpedo scad (Megalaspis cordyla) was observed to be the most dominant scad
species found in Pakistan. Genus Decapterus is the most diversified genus and is represented by 7 species. These
scads are the smallest among scad species and are found in coastal and nearshore waters. Moazzam and Osmany
(2024), in their review of the family Carangidae, reported redtail scad (Decapterus kurroides), mackerel scad (D.
macarellus), shortfin scad (D. macrosoma), amberstripe scad (D. muroadsi), Indian scad (D. russelli), Smith-
Vaniz’s scad (D. smithvanizi), and roughear scad (D. tabl) from the Pakistan coast. Despite their importance and
contribution to the small pelagic fishery, no work on biology or any other aspect of the fishery of the genus
Decapterus was carried out in Pakistan. The present paper presents the information about two dominating species,
D. macrosoma and D. russelli collected from Ibrahim Hayderi, which is the main center of pelagic fisheries in
Pakistan.
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MATERIAL AND METHODS

Data was collected from Ibrahim Hayderi, which is located on the westernmost creek of the River Indus estuary
and is the second most important fish landing center in Pakistan. In Pakistan, small pelagics are mainly targeted by
seine gear, locally known as “Katra”. Its operation is almost similar to a purse seine gear as far as encircling of the
fish school, however, since there are no purse line or purse rings, therefore, for hauling the footrope is first heaved to
entrap the fish school (Khan, 1994). According to FAO, this is categorized as a Surround Nets without Purse Lines
or Lampara nets (https://www.fao.org/fishery/en/geartype/201/en). Data on commercial landings was obtained from
the Directorate General of Fisheries, Sindh (Marine and Coastal Fisheries Development), Livestock and Fisheries
Department, Government of Sindh. Samples of scads of genus Decapterus were collected from the catches of
‘Katra’ boats during January to December 2024. The specimens were brought to the laboratory in insulated plastic
containers with ice. The total length (in cm) and total weight (in g) of scads were measured using measuring boards
with a sensitivity of 0.1 cm and 0.1 g by an electronic balance. Their stomach contents were analyzed by viewing
them under a stereomicroscope. The frequency of occurrence method and the numerical method were used for
analyzing the food items. The gonads were photographed, analyzed, and anatomically characterized, with their form
and color recorded and ranked according to Table 1.

Table I. Fish Maturity Scale Followed During the Study.

STAGES MALE FEMALE
I Testes very thin translucent ribbon; no sign | Ovaries small, elongated, whitish,
VIRGIN of development. translucent; no sign of development.

I Development has obviously started, colour | Development has obviously started, eggs are
MATURING | is progressing towards creamy-white, and | becoming larger, and the ovaries are filling
the testes are filling more and more of the | more and more of the body cavity, but eggs
body cavity, but sperm cannot be extruded. | cannot be extruded.

Il Extrude sperm under moderate pressure; | Extrude eggs under moderate pressure; some

SPAWNING | sperm are still in the gonad. eggs are still in the gonad.
v Testes shrunken, with little sperm in the | Ovaries shrunken with few residual eggs and
SPENT gonads, resting condition firm, not | much slime, resting condition firm, not
translucent, showing no development translucent, showing no development.

RESULTS AND DISCUSSIONS

Scads were observed to occur throughout the year, with peak landings during September and December. Of the
seven species of Decapterus, only two species, Indian scad (D. russelli) and shortfin scad (D. macrosoma), were
found in the commercial catches. Only on two occasions, a single specimen of amberstripe scad (D. muroadsi) was
collected, whereas redtail scad (Decapterus kurroides), mackerel scad (D. macarellus), and roughear scad (D. tabl)
were not observed during the present study.

Seasonal Occurrence

Because of limited facilities, it was not possible to determine the landings of various species of scads at Ibrahim
Hayderi; however, D. russelli was observed to be the most common scads found in Pakistan, which is found almost
throughout the year, whereas D. macrosoma was found to occur during the southwest and post southwest monsoon
months (August to September). There is a possibility of the occurrence of D. macrosoma in coastal waters, as during
the monsoon, ‘katra’ boats do not operate in offshore waters, and their operation remains confined to nearshore
waters along the Sindh coast. Indian scads are found to be dominating during the post-southwest monsoon
(September to November) and the pre-southwest monsoon periods (February to April). It may be added that scads
are not considered to be a preferred species in “Katra’ fisheries, as they target large fish schools of sardinellas,
anchovies, Indian mackerel, and torpedo scad. According to fishermen, scads, Indian scad, and shortfin scad
(collectively known as “chumma” in the local language) form smaller fish schools; therefore, they are not preferred
fish. Adult Decapterus russelli form large schools in deeper water, although they may occasionally be found inshore
in smaller groups where there are sheltered bays (Froese and Pauly, 2025; Kuiter and Tonozuka, 2001). The
occurrence of Indian scads throughout the year can be attributed to their frequent occurrence in comparatively
deeper waters along the Pakistan coast.
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Length-Weight Relationship

The relationship between the length and weight in most fish species is generally denoted by the regression
equation W = aL.® (Le Cren, 1951), which will be converted into its logarithmic form Log W = Log a + b Log L. W
is the total body weight, L is the total length, and ‘a’ and ‘b’ are constants. The power of the relationship is
calculated as r? (coefficient of determination).

The length-weight relationship (LWR) of shortfin scad (D. macrosoma) is presented in Fig. 3. In contrast, this
relationship for Indian scad (D. russelli) is presented in Fig. 4. The length-weight relationship of shortfin scad was
found to be insignificant, as the coefficient determination (r’) was found to be 0.861. This insignificant relationship
indicates that the regression model is statistically not valid for estimating biomass, growth patterns, and fish
condition. Length-weight relationship of Indian scad was found to be highly insignificant, as the coefficient
determination (r?) was found to be 0.1833, which is low or insignificant, indicating that length is not a good
predictor of weight, which may be attributed to high variability in fish condition, small sample sizes, or a narrow
range of lengths sampled.

The allometric coefficient ‘b’ in the length-weight relationship equation in shortfin scad was found to be 0.775,
and the intercept value was 0.1976 (Table 2, Fig. 3), indicating negative allometric growth, which tends to suggest
that shortfin scad becomes slenderer or elongated as it increases in length. It implies that the fish is losing weight
relative to its length, or not gaining weight proportionally with its length increase, so that it grows more in length
than in weight as they age. The allometric coefficient ‘b’ in the length-weight relationship equation for Indian scad
was 14.336, and the intercept was 0.0604 (Table 2, Fig. 4), which indicates an unusual, highly positive allometric
growth pattern, where the weight of Indian scad increases exponentially faster than its length. In most cases, the
value of ‘b’ of a fish range between 2.5 and 4.0, with a value of 3.0 representing isometric growth. Such a high value
also means the Indian scad becomes disproportionately fat or heavy for its length, often associated with a very rapid
gain in mass compared to length increment. The high value of ‘b’ calculated in the case of Indian scad may be a
result of data issues and influential outliers in the data set. A large number of outliers were recorded during the
present study in the case of Indian scad. Pattikawa et al. (2023) studied the length-weight relationship in D.
macrosoma and found that this species has an isometric, negative allometric and positive allometric growth pattern
in specimens collected from the Banda Islands, Indonesia. Asni et al. (2019), however, reported that this species has
an allometric growth pattern (b>3), with b values of 3.37 for males and 3.73 for females from Makassar Waters,
South Sulawesi, Indonesia, which is contrary to the result obtained during the present study. Faizah and Sadiyah
(2020) observed positive allometric growth patterns in Indian scad from Pemangkat Fisheries Port, West
Kalimantan.

Table 2. Correlation coefficient “r2”, value of constant “a” and “b”, Conditional factor, and Growth pattern of
shortfin scad (D. macrosoma) and Indian scad (D. russelli).

Species Length Weight N r’ ‘a’ ‘b’ Growth Pattern
D. macrosoma | 13.5-21.5 | 10.0-65.0 304 | 0.861 | 0.1976 0.775 | Negative allometric growth
D. russelli 8.0-25.5 | 15.0-68.5 | 1,300 | 0.1833 | 0.0604 14.336 | Positive allometric growth

(a) £ (h)

Fig. 3. Relationship between (a) length (L) cm and Weight (W) g and (b) log L (length) and log W (weight) of Decapterus
macrosoma.
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() (b)

Fig. 4. Relationship between (a) length (L) cm and Weight (W) g and (b) log L (length) and log W (weight) of Decapterus
russelli.

Stomach Content Analysis

Genus Decapterus is known to be a planktivorous fish that feeds upon large zooplanktons as well as small fish.
Preliminary analysis of the stomach content of shortfin scad revealed that large zooplanktons such as ostracods,
pelagic shrimp (Sergestids), decapod larvae, and Acetes. In addition, small unidentified fish (partially digested) seem
to be also of common occurrence in the stomach. Ostracods and sergestid shrimps appear to be the most common
food of shortfin scad. In the case of Indian scad, pelagic shrimp, including Acetes, seem to be dominating, followed
by sergestid shrimp and ostracod. In addition, decapod larvae, penaeid shrimps, gelatinous mass, and a large number
of fish, including myctophid (lanternfish), spotted codlet (Bregmaceros mcclellandi), and some species, were
partially digested. Poojary et al. (2010) conducted a stomach-content analysis of D. russelli, from Mumbai, which
showed a similar preponderance of small coastal shrimp (Acetes indicus) in both adults and juveniles. They also
recorded a large number of fish found in benthic and pelagic habitats.

Sex Ratio

Studying fish sex ratios is essential for monitoring population health, managing sustainable fisheries, and
optimizing aquaculture production. It helps determine reproductive potential, as female-biased populations often
suggest higher egg production and survival rates. Understanding these ratios allows to identify sex-specific mortality
and the impact of environmental factors. Knowledge of the sex ratio of fish is important to ensure a proportional
fishing of the two sexes and provides information necessary to assess the reproductive potential of a population. Out
of the total of 304 specimens of D. macrosoma, 153 (50.33%) were females and 151 (49.67%) were males, whereas
the total of 1,300 specimens of D. russelli, 627 (52.08%) were females and 623 (47.92%) were males. The sex ratios
(female: male) were found to be 1.1013:1.00 in D. macrosoma and 1.005:1.00 D. russelli, indicating a female-
skewed sex ratio in both species. Such a ratio mostly results from environmental factors like cooler temperatures,
selective fishing of larger males, or species-specific life history traits where females live longer or grow larger. Asni
et al. (2019) observed that the sex ratio of the shortfin scad (male: female) was 1.1:1.0 from Makassar Waters, South
Sulawesi, Indonesia which is almost similar to the studies from Pakistan. In the case of Indian scad, Faizah and
Sadiyah (2020) observed a sex ratio between female and male to be 1:1.09 in Indian scad (Decapterus russelli,
Rupell, 1928) from Pemangkat Fisheries Port, West Kalimantan.

Seasanal Varkation in the Reproductive Stages in De

Fig. 5. Monthly changes in the frequency of occurrence of various maturation phases in Decapterus macrosoma

INTERNATIONAL JOURNAL OF BIOLOGY AND BIOTECHNOLOGY 23 (2): 383-389, 2026.




388 LUBNA HAMEED

The following gonadal maturation phases were established for males and females based on live gamete study, as
given in Table I. The monthly percentage compaosition of gonadal maturity phase in shortfin scad is presented in Fig.
5. Since this fish was studied during August and September, it is not possible to draw any conclusion about the
gonadal maturity; however, the presence of specimens with Gonadal Stage Il and IV in both the months indicates
that this species was in advance stage of maturity and may be spawning in the following months. Fig. 6 presents the
monthly percentage composition of gonadal maturity phase in Indian scad. It seems that this species remains
reproductively active throughout the year; however, during September to November, gonadal stages Ill and 1V
seems to be dominating, indicating that spawning of this species. Like most tropical and subtropical species, the fish
remain reproductively active throughout the year with one of two peak seasons of spawning. In the case of Indian
scad, the spawning period falls during cooler months between September and November, during which the
temperature decreases. Poojray et al. (2015) observed the presence of mature, ripe, and spent gonads during June to
October and December to April, indicating a prolonged spawning season, whereas preliminary results of the present
study revealed major gonadal activity in September to November.

paxonal Variation in the Neproductive Stages in Decapteruy russelli

. > N
£ 4 s
" o <>

e

Fig. 6. Monthly changes in the frequency of occurrence of various maturation phases in Decapterus russelli.
CONCLUSION

The shortfin scad (D. macrosoma) and Indian scad (D. russelli) are important components of the small-pelagic
fisheries of Pakistan. The present paper provides some observations on the size frequency, sex ratio, and
reproductive pattern of the species; however, a detailed study is required to take fisheries management measures for
the conservation of this species.
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