India

Spawning, Banning,

Learning

An analysis of spawning periods of marine fish resources along both India’s west coast and east
coast reveals differences in the peak spawning periods for pelagic and demersal stocks

new analysis of the spawning
Aperiod of species along both the

coasts of India suggests it may be
appropriate to review the timing of the
seasonal closure of marine fisheries in
India.

The analysis is based on 526 historic
fish and shellfish spawning records
over a 64-year period, on Indian
fisheries in the Arabian Sea and the
Bay of Bengal between 1954 and 2018.
The spawning records on 129 species
are contained in the Indian Marine
Life Histories (INMARLH) database. Its
analysis revealed that along the west
coast, 69 per cent of the species spawn
during the April-May period and 65
per cent in the November-December
period. Along the east coast, 68 per
cent spawn during March-April. There
were differences in the peak spawning
periods for pelagic and demersal stocks
along both coasts.

Spawning refers to the reproductive
process of fishes, where they release
their eggs and sperm into the water
to fertilize and produce offspring. It
is an essential part of their life cycle
and ensures the continuation of their
species. The specifics of spawning can
vary from species to species, sometimes
significantly. It is influenced by the
physiological and biological state of
the animal, environmental cues and
favourable ecosystems, among other
factors.

In India, the spawning period or
peak period of spawning of important
marine finfish and shellfish resources
has been relatively well-studied for
the past several decades; several
insightful reviews are also available.
However, the methodologies applied
to these studies are varied and,
often, subject to inaccuracies. Since

Indian seas are situated in tropical
and subtropical latitudes, the finfish
and shellfish resources, in general,
have short life spans, fast growth and
protracted spawning periods with
peaks. Information on spawning and
other biological attributes of marine
finfish and shellfish resources have
been recently collated into a database
called INMARLH, available from a
public repository. This analysis draws

... the spawning periods of most species are timed in a
manner that the progeny—Ilarvae and juveniles—begin
their life when there is maximum primary productivity in

the seas

from this database to determine the
spawning pattern of Indian commercial
marine fishes.

This database is a collection of
biological and fisheries information
on marine fish and shellfish species
published in research journals and
reports between 1954 and 2018. The
database contains 3,132 records on
644 fish stocks from the four coastal
eco-regions of India, namely,
northwest, southwest, southeast and
northeast. The 644 stocks belonged to
133 species; 9o genera; 55 families and
19 orders. INMARLH contains information
on the number of spawning months in
ayear of 129 species. They were further
classified into those off the west coast
(76 species) and those off the east
coast (53 species). Based on the realm
of occurrence, they were further
categorized into pelagic (50 species)
and demersal (79 species). All analyses
were carried out using spreadsheets.

This article is by Mohamed K S
(ksmohamed@gmail.com), Sathianandan T
V (tvsedpl@gmail.com) and Vivekanandan
E (evivekanandan@hotmail.com), Former
researchers of the Central Marine Fisheries
Research Institute, Kochi, India

JUNE 2024

FISHERIES SCIENCE

97


mailto:ksmohamed@gmail.com
mailto:tvsedpl@gmail.com
mailto:evivekanandan@hotmail.com

98

INDIA

SUNIL MOHAMED

Fishing vessels docked near the Munambam fishing harbour, India. Conservation managers and fisheries policymakers may consider to revise
the ban period and promote more effectively the long-term sustainability of marine fish populations in India

Table 1. The total number of records and species in the INMARLH database used in

the present study.

Total East Coast West Coast
Number of records 526 181 345
Number of species 129 53 76
Number of pelagic records 202
Number of demersal records 324

Statistic NSM
Count (n) 526
Average 5.73
CV 74.41
Q1 3.00
Q2 4.00
Q3 7.00
Q4 12.00
Min 1.00
Max 12.00
Std Dev 3.00
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Zooming out

The analysis of data shows that
spawning occursin all the months of the
year. Along the west coast, 69 per cent
of the species spawn at their maximum
during March-May; a secondary peak
of 65 per cent of the species is observed
during November-December. The least
number of species, 55 per cent, spawn
during the monsoon period of June-
September.

The difference between the
maximum and minimum percentages
is small. The relatively lower number of
species spawning during the southwest

monsoon may also be due to poor
sampling during the monsoon season.
Off the east coast, the maximum
number of species spawning observed
during March-April was 68 per cent
and a secondary peak of 57 per cent
was seen in February-May. The least
number of species spawning was 30 per
cent, observed in September.

When the data is examined coast-
wise and realm-wise, the results show
a similar trend for both coasts. This is
apparent in the month-wise data of
pelagic and demersal species spawning
along the west coast (see Figure 2). The
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largest number of demersal species
spawning is 72 per cent in October-
December. The minimum number of
demersal species spawning was 5I per
cent in June. In the case of pelagic
species, the maximum number of
spawning species observed was 83 per
cent in April-May; the minimum was 26
per cent in September. The difference
between maximum and minimum in
both demersal and pelagic species
was significant, sometimes more than
double.

Off the east coast, the spawning
of demersal species peaked at 67 per
cent in March-April; the lowest point
observed was 43 per cent during
September (see Figure 3). In the case of
pelagic fish stocks, also, the maximum
was 9o per cent observed during March-
April; the minimum of 14 per cent
occurred in September. The difference
between maximum and minimum was
substantial on the east coast in the case
of pelagic and demersal stocks.

Our observations indicate that, in
general, the spawning periods of most
species are timed in a manner that the
progeny—larvae and juveniles—begin
their life when there is maximum
primary productivity in the seas. This is
especially evident along the west coast
for both pelagic and demersal during
the southwest monsoon. For demersal
species, a clear secondary peak
spawning occurs after the monsoon in
November-December, probably timed
to catch the secondary production peak
during the pre-monsoon period.

These inferences need to be
confirmed with more detailed studies
on the life cycles of individual species.
Also examined was the periodicity
of spawning, that is, the number of
months each species spawns. It was
observed that the maximum number of
species, 15-25 per cent, spawn for three
to four months in a year along both the
east and west coasts of India. Another
10-15 per cent of the species spawn for
seven months and throughout the year.
When the data was analysed, it was
observed that 61 per cent of pelagic
species had relatively shorter spawning
periods of three to five months, while
58 per cent of the demersal species
had comparatively longer spawning
periods of four to seven months.
More importantly, 18.2 per cent of
the demersal species were spawning
throughout the year.
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Fig.1. Bar chart showing the number of species spawning in different months of the year
along both the west and east coasts of India. The total number of species over the year would
exceed the actual number of species in the database because most species have prolonged

spawning periods

The application

Protecting the spawning periods of
fish is crucial for the conservation and
sustainability of fish populations and
marineecosystems. To protectspawning
periods effectively, it is important to
establish and enforce regulations that
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Fig.2. Bar chart showing the number of pelagic and demersal species spawning in different
months of the year along the west coast of India
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Fig.3. Bar chart showing the number of pelagic and demersal species spawning in different
months of the year along the east coast of India
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Fig.4. Chart showing the periodicity of spawning or the percentage of species that spawn for different durations (months) in a year on the
east and west coasts (A) and among demersal and pelagic species (B) along both coasts.
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Indian Marine Fish Life Histories
(INMARLH) database for
determining resilience and
vulnerability of tropical marine
species

https://www.seanoe.org/
data/00709/82124/

An appraisal of the studies on
maturation and spawning In marine
teleosts from the Indian waters
https://eprints.cmfri.org.in/1230/

Application of biological and
fisheries attributes to assess the
vulnerability and resilience of
tropical marine fish species
https://journals.plos.org/plosone/
article?id=10.1371/journal.
pone.0255879

Seasonal Fishing Ban: Need for
collecting and applying the right
type of scientific information
https://eprints.cmfri.org.in/14319/
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restrict harmful activities during these
times. This may involve implementing
fishing bans, establishing protected
areas, improving water quality, and
minimizing disturbances to spawning
habitats.

Some of the objectives for

conservation are:

Reproductive Success: The spawning
period is a critical time for fishes
to successfully reproduce and
ensure their survival. By protecting
spawning periods, we allow fishes to
carry out their natural reproductive
behaviours without disturbance or
disruption, increasing the chances
of successful reproduction and
population replenishment.

Genetic Diversity: Fish populations
rely on genetic diversity for their
long-term survival and adaptation to
changing environments. Protecting
spawning periods helps maintain
healthy population sizes and allows
for the mixing of genes between
individuals. This genetic diversity
enhances the overall resilience and
adaptability of fish populations.
Population Maintenance: Many
fish species have specific spawning
grounds or habitats where they
gather in large numbers to spawn.
These areas can be sensitive and
easily disrupted by human activities
such as overfishing, habitat
destruction or pollution. Protecting
spawning periods ensures that these
critical habitats remain undisturbed,
allowing fish populations to maintain
stable numbers and fulfil their
ecological roles.
Sustainable  Fisheries:
management often

Fisheries
includes

regulations and measures to protect
spawning periods. By implementing
fishing restrictions or seasonal
closures during spawning periods,
we can prevent recruitment over-
fishing and the depletion of fish
stocks. This approach supports
sustainable fisheries by allowing
fishes to reproduce and replenish
their populations, ensuring a
continued supply of fish for both
ecological and human needs.
Ecosystem Health: Fishes play crucial
roles in maintaining the health
and balance of aquatic ecosystems.
They contribute to nutrient cycling,
control populations of prey species,
and serve as a food source for other
organisms. Protecting spawning
periods helps maintain healthy
fish populations, which, in turn,
supports the overall biodiversity and
functioning of aquatic ecosystems.

While all points in the above list
are important, preventing the fourth
or recruitment over-fishing is the main
basis on which India implements a
seasonal fishing ban along both the
east and west coasts. The ban is for 61
days from 15 April to 14 June along the
east coast and 1 June to 31 July along
the west coast.

Conservation  managers  and
fisheries policymakers may consider
this information to revise the ban
period and promote more effectively
the long-term sustainability of
marine fish populations in India. It
is also important to remember that
biological information on species is
always dynamic and subject to better
understanding with time. 3
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