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ABSTRACT

The speneless culllefish Sepiella inermis was succossiully reared from the egg mass col-
leeted from wild. Thay mated under captive conditions and spawned on B6™ day at a size of
B0 mm mantle lenglh (ML) producing 214 viable eggs. Only fve ood organisms, consisting
of mysids, shrimp past larvae, fish larvag and small fishes and shrimps formed the diel of
these animals at differant stages. The inilal average size of hatchling was 4 mm ML (0.02
gl that increased 1o 26 mm [3.18 g), 48 mm (16.5 g). 64 mm (46.48 g) and 63 mm (54 67 g
on 307, 60", 90® and 110" days respaclively. Avarage survival was 43, 37 and 28% al the
end of irst, second and third months. With good water quality management and supply of
neguined bve-laed in sufficeent quaniity, the laboratory culture of cufthelish is dabnctly possible.

Kiry wonds: Cuttlefish, Egg cluster, culiure, breeding

Cephalopods comprising cutilefish, squids and octopi are an important fishery
resource in many areas of the world, They are also fished from seas around
India from very early times. In addition 1o the use as protein rich focd malenal
in domestic and international markets, they are extensively used as bail for
capiuring finfish. Cephalopods are also a unique and well-known experimental
model for studying nerve impulse propagation and cell membrane function
(Cole, 1972; Rosenberg, 1973).

Traditionally cephalopods were not considered important for aquaculture
due to several reasons such as, comparatively low ability 1o withstand culture
conditions, lack of knowledge of their biology, low price and thé production
from the caplure fishery was able to meet the demand for human consump-
ion. Ever since the export of these animals started, there was a sleady in-
crease in price of this commoadity, which has resulted in an increased inlerast
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in the cultura of these animals. Considering the difficulties of observing young
cuttlefishes in nature, laboratory culture can provide much basic information
on the biclogy of these animals. The basic biclogical data acquired through
these culiure expenments will also be imporiant for the management of com-
mercially exploited cutilefishes. Choe and Oshima (1963) and Choe (1966)
reared 3 species of sepia. the squid Sepiotewthis lessoniana, and the sepiolid
Euprymna berryi Irom agg 1o adult size. One species of squid and tWo species
of cuttlafish were successiully cultured in Thailand (Nabhitabhata, 1978a, b;
Mabhitabhata et al, 1884).

In India, Sivalingam and Fillai {1283) conducted some preliminary exper-
menis on halching and rearing of a squid 5. lessoniana and cutllefish Sepia
acifeata whereas Mair el al. (1986) described in detail the hatching and post
hatching behavior of pharaoh cuttlafish Sepia pharaonis. Hardly any published
infarmation is available on the rearing of spineless cuttlalish Seprella inermis
excepl for a brief article by Sivalingam (1999). The present paper gives a de-
tailed account of the incubation, hatching, salinity lolerance, growith and spawn-
ing of 5. inermis cultured in the Karwar Research Centre of Central Marine
Fizheries Research Institule located on the west coast of India.

MATERIALS AND METHODS

Egg clusters ol S. inermis were collected from shore seine operated in the
Karwar coast. The collected eggs werd immediately transferred 1o plastic con-
lainers filed with seawater and ransported 1o the wal laboratory. Conslant
aeration was given using battery-operated aerators during transit. On arrival
the eggs were acclimated gradually 1o the temperature and salinity of the wa-
ter in the incubation tank. The incubation tank was of one-lonne capacity filled
with filtered aerated seawater. The salinity of the incubation tank was main-
tained at 34-36%. while the lemperalure ranged between 27-32"C. The egg
ciuster was tied using a cofton twine and suspended above the aeration point
50 a5 o ensure oxygenation and uniform development of eggs.

For salinity tolerance experiments on hatchlings, glass troughs of five-litre
capacily hilled with seawater of different salinity grades were used. Experimen-
tal salinities (5, 10, 15, 17.5, 20, 25 and 30%.) were made up by diluting seawater
{35%) and for salinity greater than 35%. (40, 42.5 45, 50 and 60%.), stored
seawaler of salinity 60%. was diluted and used. All the halchlings used in the
experiments were collected within 24 hours of halching. Twenty hatchlings
wene Iransferred to each trough. Thus the salinity change was immediate and
the exposure limea was 24 hours. Changes shown by the expenmental animals
were noled at 0, B and 24 hours, Al the end of 24 hours active ones werng
picked up and counted, The monbund animals were examined repaaledly for
any sign of life, Finally, the number dead was counted and survival percentage
calculated,
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For the rearing experiments halchlings were scoopad oul and imnsfered 1o
100 litre glass aquaria. Each 1ank was stocked with 50 juveniles (4 mm ML ).
Waler exchange was given at the rate of 80% daily. At the end of 30 days (15—
30 mm ML) they were transferred 1o one-ion tank and the stocking rate was
reduced to 30 numbersiank, Watler exchange was given at the rate of 50%
daily. Al the end of two months the young cuttlefish (38-51 mm ML) (Fig. 4C)
were transfarred 1o circular plastic pools of 5 tonne capacity. An in silu biologi-
cal filer was provided in the pool to maintain the water quality and fo reduce
the waler exchange. Water exchange was reduced 1o 20% on every aliernate
day. Slocking rate at this stage was 10 animals per pool. The salinity of the
seawaler ranged belween 32-36%. and the pH was mainlained between 7.5
and 8.2. The pH was adjusted by replacing part of the rearing medium when-
ever required.

The young cuttlelish were fed with various live tood organisms several times
daily throughout the experiment. Live focd organisms such as mysids and
shrimp post larvae were the primary food during the first 30 days. Therealter
fish larvae, juveniles of mullets, Ambassis sp., clupeids and shrimps were given.
All the leed items were collected from the surl region or esluary using plankton
nel or small dragnel. The feed items so collected were sorled and stocked in
glass aquarium lanks or 500 litre capacity plastic pools. The required gquantity
ol feed itams was taken using scoop net and washed thoroughly belore broad-
casting to the rearing tanks. Dead cutilefish and dead food organisms from the
previous leeding were removed twice daily by siphoning. Measurements of
mantle length (ML) and wet weight of 10 animals were taken either in live
condition or by sacrificing them every 10" day.

RESULTS

The agg cluster contained 357 eggs, which were spherical to oval in shape (9-
11 mm diameter) with their lree end drawn into a teat-like projection. Each egg
capsule was altached al one end to the substratum by a shorl stalk and the
development of embryo in the cluster was different depending on the position
of eggs in the cluster; distal eggs usually hatched out first, During incubation
slight swelling of egg was noticed and the colour of the eggs changed from
black to near transparent (Fig. 4 A). The yolk sac and the movements of the
embryo weara clearly visible through the egg membrane. Hatching of eggs be-
gan on the 6* day of incubation and it took seven days (o complete the haich-
ing process. The halching percentage was 97. Cuttlefish hatch out as mini-
ature adults withoul any larval stages (Fig. 4 B). Shaking of egg cluster stimu-
lated hatching. The average hatching size was 6 mm in tolal length (TL) (range
5-7 mm) with 4 mm mantle length (ML) (range 3-5 mm) and external yolk sac
was never observed in hatchlings. Early hatchlings were active and exibited
a tendency 1o concentrate near the corners with more light. This type of
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photopositive behavior was observed only for one or two days thereafier they
were sean distributed throughout the tank. The young cuttlefish stocked in

one-tonne tanks {one month old) showed strong lendency of avoiding light and
'.hw were seen partially buried in the sand provided at the bottom. They avoided
regions of lank getling direct sunlight and swam away from light source when-
ever a bright light source was brought near the tank. Chromatophores were
soon distributed throughout the body in hatchlings and their concentration was
moare on the dorsal side. Thay frequantly changed colour from pale white o
dark brown and back. The release of ink was observed from the day one itsell
whenever disturbed,

In the experiment on tolerance to different salinities, in the salinity grades
bitlow 10%. and 50%. 1olal mortality was obeerved within one hour, In B0%.
they ejected ink immeadiately alter their release into the medium but in 0%.
salinity death was instantaneous, The resulls of the salinity tolerance experi-
manis after 6 hours and 24 hours are presented in Figs. 1 and 2.
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biw 10%, fotal smaor tality wos ol ol ther ond of 8 hours, Al the end of 24
hours ol mortality was observed in 15%. and S50%. salindios whnoopons G5%,
greed SIS ol the animals servieed S0 17 5%, aod 42, 5% reapectively, BMors than
B of animals wore alise in tho salinity rmmgoe 20400 aftor 24 hours ot they
WA TTOEE AClaD (N I Salinly ngs 25—-35%. wihan compared 1o s o
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g Somn [mes mong thnn one aodmnl seore ound Tooeding on n proy simulin-
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Figisre 3 clony shows thal incroaso in woelght was low during e lirst 40
doys but it increasod steadily B the 100 day. Howseeor, incromses inomandie
lengin was almost stendy during the cormasponding poriod,

Tho mvernge growth during the first month sas 22 mmmoin BL and 3017 g in
wonbgghil. During 1ha aocond monih assrage growth in iorms of manile lengih
was almost the sama whoreas the waight increaspd by noearby Sowriobd (13071
@i, During tho thing month nerenso in mantle kergih was reduced (0 16 mm
mnd subseoguantly the ralo of growlh sliowsed doswn, During Ths conrdfpeoncirmg
oo groswth i ssaight wns lmost teeobold,

First mnoling was obsorved on G7 doyg, Tho pair seff swarmming iogotbsr in
Pl = t-hand maling poaition., Thowugh the andmnls R N mating position,
T tranalor aof sapormaiophores cowld nol Be obassrvad, On e BE™ day oG08
wamres found on ths aaration tube cloas 1o ths stonos. Thons wWas no mortaliby
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immedsately afler spawning. The aeration tubes along with the eggs (Fig. 4D)
were translerred 1o incubaltion lank on the 5 day. Hatching of eggs started on
13" day of incubation and it iook 7 days (o complete the hatching process. A
ioial of 214 hatchlings were oblained from the egg mass. A few ambryos
 remained in the egq capsule itsell in atrophied condition. Though the
hatchlings were slightly smaller in size (Av. size 5.4 mm TL and 0.34 ML) than
those obtained from egg mass collected from the wild, they ware heallhy and
activie. The average survival rales for three batches ol hatchling wera 43, 37
and 28% for 30", B0™ and 30 days respectively and 19.4% survived on 110"

day.

" DISCUSSION

Az observed by Mair ef af. (1986) in the case ol Sepia pharaonis, young ones
ol Sapiella inermis have also acquired most of the adull behavior such as
locomotion, caplure of pray, ejection of ink and sudden change in colour asso-
ciated with excilement and escape bid. Salinity tolerances shown by the
hatchlings throw considerable light on the salinity requiremant of the arimal.
The low resistance lo reduced salinity grades makes them unsuitable for rear-
ing in estuarine water, Although they are capable of surviving in low salinity ol
17.5%, lhey were moribund under these conditions. Under nalural conditions
this would probably prove fatal, since they are unable to swim, escape from tho
predator or feed. The prelerred salinity range for rearing this cuttlefish is ob-
served 1o be between 30 and 35%..

During feeding, even the small cuttlefish Sepia officinalis showed the three
stage allack sequence of fixating the prey, positioning isell in attacking posi-
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tion and sirking the prey with ejection of lentacles as obsenved by Messanger
(1968; 1977). La Roe {1971) successfully reared Sepioleuthis seploidea by
feading halchlings with mysid Mysidism columbia and blder ones with Gamiisa
and small shrimps. Svalingam and Pillai (1983) could not rear Sepia aculealta
with fresh plankion containing copepods and decapod larvae. Mair eff al. { 1986)
opined thal though feeding was poor, mysids were the favorite food of hatchlings
of 5. pharaonis. According to them the lack of availability of mysids in suffician
concentration within the visual field of young was the main reason for the poor
teeding and subsequent evenls leading 1o death within a few days of hatching
Mysids were also lound (o be preyed upon by young of other cuttlelishes such
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as Sepia esculenta, 5. subaculeata and Sepiella maindroni (Choe, 1966). One
of the reasons for the present success was the availability of mysids in large
numbers from the surl region of the coast, Nabhitabhata (1978b6), Nabhitabhata
&f al. (1984) and Sivalingam (19939} also succassiully used mysids for rearing
hatehhings of cuttlefish,

Cne of the main bottlenecks in the successiul cullure of cuttiefish is that
they require live leed of proper type, size and quaniity. During the present
siudy the culture depended enliraly on the feed collectad from the wild. They
saldom accepled dead food organisms excapt when the feed was in molion at
the time of feed broadcasting. Nabhilabhata (1994) is of the opinion that the
adult cuttlefish can be trained to accept prepared feed,

Dwring the present study the average size of the animal increased from 4
mm {0.02 g} 1o 6F mm ML (52.3 g} in 100 days (27-32°C) wharaas il ook 120
days in Thailand lo reach the size of 68 mm ML (64.8 g) at 28°C (Mabhitabhata,
1994). The faster growth rate observed during the present study may bo dus 16
the difterence in the strains of the respective populations of India and Thailand
as the initial size of hatchling was only 2 mm ML in the case of Thaikand strain
when compared 1o 4 mm ML of the Indian strain. Svalingam (1999) reported a
growih ol 37.9 g {mean weight} and mean length of 57.2 mm during a peniod of
75 days, which is close o the present observations.

Study of the progression of model sizes of males and lemales of this spe-
cies logether at Waltair on the east coast shows thal it grows fo a size of 33
mm al the end of & months, 57 mm at the end of one year and 73 mm at the
end of one and a hall years whereas al Cochin on the west coast, it graw to 35
mm, 61 mm, and 81 mm during the same pariod (Silas ef al., 1986). The slow
growth rate reported by analyzing the progression of modes may be due to
reasons such as beller feed availability, low energy expenditure for capiure of
prey and resiricted movemnent in the culture conditions or due to sampling
error in the assessment of growth ol wild population.

Total number of eggs found in mature ovaries of Seplelfa inermis of GI-T1
mm ML al Mandapam on the east coast of India varied from 470-850 and in
the ripe ovaries the ripe eggs formed 37.5-62 6% (Unnithan, 1982). During
ihe present study 60 mm (B6" day) lemale produced an egg cluster containing
114 viable eggs. In the wild, females of this species became sexually mature
when thay reach 45 mm at Waltair and Porto Movo and 55 mm at Madras {all
on east coast of India) whereas at Cochin on the west coast fermales became
mature al 65 mm (Silas &l al., 1986). This shows that there is nol much varia-
lion in the size al maturity ol specimens under the wild and caplive conditions.

The average survival rate from three batches of hatchling is about 19.4 =
3.2 %%, which is low for a commercial scale of operation. With the use of raceway
lype of reuring syslems and better filtration facilities survival rate can be sub-
stantially improved, The fulure of cephalopod cullure depends on the develop-
menl of mass cullure lechniques of mysids for halchlings and artificial feed lor
e adulis
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