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M any developing countries recognize 
ornamental fisheries as economically 
important for employment generation and 

livelihood development. In ornamental fish trade 
India’s share is estimated to be around Rs.158 lakhs 
which is only 0.008% of the world trade. Indigenous 
wild catch ornamental fishes contribute maximum 
towards the major export of ornamental fishes. In 
India, North-eastern states and West Bengal are 
having a rich freshwater fish biodiversity resource of 
about 300 fish species belonging to 10 orders, 37 
families and 114 genera that have high ornamental 
value. Among these indigenous ornamental fish, fresh 
water eel has enormous opportunity not only in the 
Indian ornamental fish market but also globally. Eels 
are now widely used in aquarium fish keeping and 
presently these are also exported like other indigenous 
ornamental fish species. As the Eel species are 
compatible with other species and hardy for aquaria, 

their importance is growing by the day. The fish is not 
yet fully incorporated in inland culture system. The main 
reasons behind this are insufficient information on the 
captive induced breeding, inadequateness of natural 
fry and absence of commercial hatchery production. 
The brief data on morphology, feeding biology, habitat 
and reproductive biology of Macrognathus species are 
reviewed in this study.

Introduction

Ornamental fish keeping is a popular hobby and the 
demand for ornamental fish varieties is ever increasing. 
Exotic ornamentals dominate the domestic market but 
wild caught indigenous fish from India are in great 
demand in the export market. As the Indian indigenous 
ornamental fish species are getting popularity in the 
overseas markets and used by the hobbyist in different 
trade names, it is necessary to understand the biology 
of the fish for captive maturation and breeding. Fresh 

Macroganthus panaclus
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water eels available in the north eastern states of 
India are one of the most important and high valued 
ornamental fish species, popular for their unique eel 
like structure. These fish are also very nutritious (rich 
in Calcium, Potassium and Sodium content) and 
considered as one of most priced freshwater food fish. 
Some eels are just better equipped for aquarium life. 
They have better adaptation that support them to be 
suitable in aquarium. They are also easy to rear and get 
acclimatized with other fish.

The fish species which exhibit eel like body shape 
with sturdy fin spines at the dorsal side are commonly 
known as spiny eels. Genus Macrognathus, under 
the fresh water spiny eel group belongs to the family 
Mastacembelidae under the order Synbranchiformes.  
Mastacembelid spiny eel are mainly found in Africa, 
Middle East and Southeast Asia. Presently 25 known 
species of freshwater eels are available worldwide under 
the genus Macrognathus. India represents 11 species, 
which are: M. aculeatus, M. albus, M. aral, M. fasciatus, 
M. siangensis, M. guentheri, M. lineatomaculatus,
M. morehensis, M. pancalus, M. caudiocellatus and 
M. malabaricus. The species are mainly differentiated 
by the numbers of dorsal spines, dorsal and anal fin 
rays, number of rostral teeth etc. These fish are mainly 
found in slow-moving, thickly vegetated areas in rivers 
and the stagnant waters of flooded fields of South and 
North-East India. Apart from their exceptional body 
shape some fish also have some other ornamental 
characteristics such as oblique coloured bars
(M. aculeatus), ocelli at dorsal side (M. aral,
M. aculeatus) and vibrant fin colouration as in
M. pancalus. These are priced between Rs. 8 - 65/pc
in India. M. aculeatus, M. aral, M. malabaricus, 
M. pancalus are quite valuable and marketed as 
ornamental fish. Peacock eel is one of the beautiful 
options for freshwater aquarium eels. This eel has 
unique markings (ocelli) that slightly resemble a 
peacock’s plumage. There are usually 2 to 6 of these 
types of spots. 

Morphological characteristics

The spiny eel-like fishes of this genus are characterized 
by cylindrical and compressed body with a long 
tapering snout with tubular nostrils guarded by 
fimbriae. The gills are moderately developed without 
any gill rakers. Pelvic fins absent, soft anal and dorsal 
fin rays displaced posterior but not confluent with the 

caudal fin. Meristic count of M. aral showed
16 - 19 dorsal spines, 44 - 52 dorsal soft rays, 15 
caudal fin rays, 45 - 50 anal fin rays and the fish can 
be distinguished from other congeners by 2-7 numbers 
of ocelli. In M. pancalus, dorsal spine varies between 
24 - 27 and dorsal soft rays vary between 31 - 40. The 
M. pancalus can be easily differentiated from the other 
congeners by vibrant yellowish fins with numerous 
black spots, caudal fin rounded, body color olive green, 
eye diameter 8.6% of head length and comparatively 
small dorsal fin. M. aral has one long stripe on the 
dorsal part of the body, eye diameter 7.21% of head 
length and reddish fin color. So far 18 cm has been 
reported as the maximum length for M. pancalus. 

Fig.1 Macroganthus aral
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Habitat and ecology

Fishes of Macrognathus genus are mainly freshwater 
species. However, these fish are also found in stagnant 
and slow-moving brackish water bodies. Deltas of 
large rivers, ponds, slow moving rivers with vegetation, 
flood plain wetlands, paddy fields, canal etc. are most 
common habitat for the eel species. In Asia, the fish 
are commonly available in India, Pakistan, Sri Lanka, 
Bangladesh, Nepal and Myanmar. It is reported that 
M. aral, distributed in the Eastern region of India have 
found place in the World Conservation Union Red List.

Food and feeding

The ventral positioned mouth of the M. aral and
M. pancalus is small and extended upto fleshy rostrum. 
The gut of the fish is short in length and Relative 
Length of Gut is found to be less than 1 proving that 

the fish is carnivorous and nocturnal in nature. Both 
the fish species mainly preferred to take zooplanktons, 
fish and insect eggs and larvae, crustaceans, annelids, 
molluscs and algae. The fish is also referred as 
detrivore; feeding on decomposing and organic matter 
in the bottom. Less intense feeding of M. aral was 
reported in the months of October-December, while it 
was higher during the monsoon season. Stenophagic 
behaviour (selection of specific organisms for diet 
despite the large number of different organisms present 
in that particular habitat) has also been reported for M. 
pancalus. While some studies indicate that intensified 
feeding activity is observed till the end of breeding 
season, others report that the feeding intensity declined 
when the fish become ripe and ready for spawning, but 
never discontinued even during the spawning period.

Freshwater eel and its behaviour
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Reproductive biology

Macrognathus are known to breed only during the 
monsoon season. Courtship is quite lengthy and 
elaborate process that lasts for several hours. M. aral 
chase one another and swim around in tight circles 
before spawning. While the overall male to female ratio 
of M. aral is recorded as 1:0.27, studies on M. pancalus 
indicate either equal sex ratio of male and female 
or female domination. Both the male and female 
Macrognathus are mostly mature in May to August 
and September to October in freshwater. The highest 
values of gonadosomatic ratio of M. aral attained at 
1.3 during May for males and at 12.4 during August for 
females indicates the fish have single breeding season 
at summer. The ova diameter of M. aral continuously 
expanded from 0.3 mm in March to 1.4 mm in May.
The immature ova of 0.3 - 0.6 mm were generally 
observed during March to April. Maturing and matured 
ova of 0.61 - 0.9 mm were recorded from March to 
September while fully ripened ova of 0.91 - 1.4 mm 
were recorded during March-September with the peak 
in May at 1.4 mm. Another study indicated that females 
for the most part were immature and the maturing 
stage was seen during March-April. Matured and fully 
ripe stages were experienced from the starting of May 

to August and spent stage showed up from September 
to December. Males were in maturing stages during 
February to April, matured and fully ripe stages were 
accessible from May to August. A comparable pattern 
was also reported in peacock eel. The fully spent and 
recovering stages of males were recorded between 
September to February. 

Fecundity

The average monthly absolute fecundity for female
M. aral was found to extend from 833.43 ± 248.26 

Macrognathus aral

Freshwater Eel culture

Macrognathus pancalus
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to 3027.57 ± 1689.66 whereas relative fecundity 
fluctuated from 39.63 ± 18.61 to 88.76 ± 28.31.
The absolute fecundity fluctuated between 250 
(species size 21.6 cm/27.4 g) to 5220.1 (species size 
27.2 cm/66.3 g) whereas relative fecundity ranged 
among 9.1 to 128.9. M. pancalus is mainly a low 
fecund fish with an average absolute fecundity of 
2.013, while fecundity ranges of 1.296 - 3.246;
227 - 8.310; 881 - 1.182, 867 - 2.074 and 375 - 2.700 
(lotic zone) have been reported by several authors. 
Over 50% of M. aral attained maturity in length 
group of 10.1 to 14 cm for males and 14.1 to 18 cm 
for females. The length at first maturity observed 
that males matured earlier than female. While in one 
study on M. pancalus, the length at first maturity was 
reported as 10.5 cm and 11.5 cm for male and female 
respectively, another reported 13.1 cm as the length at 
first maturity for both sexes. 

Breeding Trials

In a trial carried out in 2011, Rahman et al., used 
pituitary gland extract to breed M. pancalus. They have 
reported that in case of application of single dose, best 
results in terms of spawning, hatching and survivability 
were achieved using a dose of 170 mg per kg of female 
body weight and 60 mg per kg of male body weight.  
However, in case of application of double dose, the best 
result had been achieved using doses of 60 mg per kg 
of body weight (first dose) and 110 mg per kg of female 
body weight (second dose) and a single dose of 60 mg 
per kg of body weight for male.

Caring eels in aquarium

Fresh water eels should be reared in an appropriate 
size aquarium with a well-sealed aquarium lid as eels 
can easily escape. These eels like to hide and therefore 
it is required to include fine gravel or sand substratum 
for them in the aquarium. Creating natural hiding 
places where they can retreat into, would also be 
helpful. Eels also need plenty of free space to swim. 
These fish require soft to medium water with plenty of 
oxygenation. So a good filtration system and regular 
maintenance is required to cater to its needs at all the 
times. Eels love dimmer light. The Aquarium owner can 
either get an LED light with dimming facility or just 
rear them in a naturally less lighted tank. Freshwater 
eels have an excellent sense of smell but can’t see very 

well. They are mostly carnivorous in feeding habit and 
prefer to eat meaty food like artemia, earthworms, 
bloodworms, black worms etc. They can be fed with 
fresh as well as freeze-dried foods. They also relish an 
occasional live food, as long as it is small enough to 
fit in their mouth. Eel also can eat smaller fishes in the 
tank, so it is risky to place them with other tiny fish. 
Eels only need to be fed a couple of times a week and 
some fish may refuse the food offered, and prefer to eat 
only once in every 2 or 3 weeks.  Use of copper-based 
medications is toxic to eels. With good care, they can 
live for many years and become a lifelong friend. 

Conclusion

There is a great potential for fresh water eels in 
ornamental fisheries because these forms a unique 
choice for a hobbyist and a valuable species for 
entrepreneurs to export. These species also hold 
great promise as a candidate species in freshwater 
aquaculture as there is great demand for them as food 
fish all across the country. To fulfill the demand of the 
industry the standardization of captive breeding of 
these freshwater eels is the only way to protect the wild 
stock.
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