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Cobia Rachycentron
canadum, the sole represen-
tative of the family Rachy-
centridae, is a migratory
pelagic species that occurs
in tropical and subtropical
seas except for the eastern
Pacific (Arnold et al. 2002).
It is a gonochoristic species
that has demonstrated the
capacity for high fecundity
and ease of induced and
natural spawning in captiv-
ity (Holt et al. 2007, Benetti
et al. 2008a). They are mul-

protracted spawning period

(Faulk and Halt 2003, Benetti et al.
2008b). The information available on
the timing of gonadal maturation in
different parts of the world indicates
that cobia spawn from April through
September with the peak in spring and
early summer (Kilduff ez al. 2002,
Faulk and Halt 2003).

Because of the success achieved
around the world in commercial farm-
ing, cobia is sought as a potential
candidate for aquaculture at Abu Al
Abyad Island, Emirate of Abu Dhabi,
United Arab Emirates (UAE). The real
challenge, in such an attempt, is the
ability of cobia to successfully cope
with the harsh conditions prevailing
on the island. The sea water tempera-
ture readings reach as high as 36°C
and salinity as high as 55 ppt. Despite
this stressful environment, the produc-
tivity of the waters around the island
is surprisingly high (Al Abdessalaam
and Yousif 2002).

tiple batch spawners with a  Fig. 1. Anesthetized cobia female cannulation.

This article reports the first trials on
the potential of spawning and larvicul-
ture production of cobia at the Aqua-
culture Center, Abu Al Abyad Island
(ACAAB), UAE. The trials were first
conducted usign full strength natural
seawater (51 ppt) of Abu Al Abyad
Island and then later using diluted sea-
water (37 ppt).

Broodstock Management

In 2008 the broodstock, initially im-
ported as fry from Taiwan in 2005 and
grown in marine cages (51 ppt salin-
ity) at ACAAB, were conditioned for
spawning. From October to Decem-
ber 2007 they were fed trash fish and
squid at five percent of body weight
(BW) per day. From January to the
anticipated spawning month of April
2008, the fish were fed trash fish and
squid supplemented with minerals, vi-
tamins and fish oil at 2-2.5 percent BW
per day. During mid-March fish of

both sexes were selected and
transferred to 40 t indoor
spawning tanks (STs). Only
females with cannulated oo-
cytes with an average diam-
eter of > 800um (Figure 1)
and running ripe males were
selected for spawning. Clove
oil (4-Allyl-2-methoxyphe-
nol) in a dose of 0.01 ppm
was used to anaesthetize
the fish during cannulation
and transportation from the
cages to the STs. Thirty-nine
females averaging 8.4 kg BW
and thirty-nine males averag-
ing 8.1 kg BW were stocked
in each of the 40 t STs at a ratio of 1:1.
The total number of brooders in each
ST was 6 fish (total biomass per tank
was 50.1 kg). Twenty one females were
left to spawn naturally and 18 females
were induced with a dose of human
chrionic gonadotropin at 1,000 TU/kg
BW. During the spawning period the
water salinity was 55 ppt, water tem-
perature ranged between 24 and 28°C,
dissolved oxygen ranged between 5-6
ppm and photoperiod was maintained
at 12:12. All spawning, hatching and
larval rearing tanks were plumbed to
a common sand filteration system and
an ultraviolet sterilization unit.
During the 2009 trials, the same
protocol for broodstock management
was followed except that all brooders
were gradually acclimated in the STs
to 37 ppt seawater in the first week of
March. A total number of 15 females
averaging 11.9 kg BW and 30 males av-
eraging 9.3 kg BW (1 female:2 males)
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were stocked for spawning.
The broodstock adapted fair-
ly well to the reduced salinity
where they were observed to
feed voraciously and actively
swim around the STs.

Spawning and Hatching

During courtship, individ-
ual males and females were
observed to pair up where
males were swimming below
the females and continuously
hitting the belly of the females
resulting in some injuries to
their heads. Courtship lasted
for almost six hours before spawning
took place.

In 2008 the females successfully
spawned either naturally or through
induction. The fish usually spawned
in the evening and eggs were collected
the following morning. The spawning
period extended for 38 days (March
25-May 01) during which the females
yielded a total of 12,206,600 eggs out
of which 61.13 percent were good
eggs. At the initiation of the spawning
trials the floating eggs were collected
in fine-meshed 400u collection buck-
ets placed at the overflow waters from
the spawning tanks. The volumetric
estimates (approx. 425 eggs/mL) and
quality of the collected eggs were de-
termined using a graduated cylinder.
However, it was observed that out
of the first collections of 2.6 million
buoyant eggs, only 7 percent good eggs
were separated by the measuring cylin-
der. This suggested that the eggs were
damaged during the collection process
through the overflow pipe and, hence,

Fig. 2. Egg incubation baskets.

that collection method was replaced by
manual collection of the floating eggs
by trawling a fine-meshed scoop net to
and fro across the water surface of the
STs. Fertilized eggs, averaging 1.14-1.24
mm diameter, were transferred to 600 p
mesh incubation baskets (200 L work-
ing volume) at an average density of
360 eggs/L. All hatching buckets were
placed in 5 t rectangular fiberglass tanks
with flow-through filtered and sterilized
seawater (Figure 2). About 88 percent
of the fertilized eggs produced in 2008
were incubated in 51 ppt seawater at
a water temperature of 25-28°C. The
hatching rate attained after 32-38 hours
was 37.1 percent. On the other hand,
865,200 fertilized eggs were incubated
in 37 ppt seawater and the hatching rate
attained was 66 percent.

In 20009 all trials of cobia spawning
and egg incubation were conducted at
37 ppt. The spawning period extended
for 28 days (March 30-April 26) during
which all fish spawned naturally at 24-
28°C yielding 19.16 million eggs out of
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=== which 70.96 percent were fer-

tilized good eggs. Incubated
eggs hatched after a period of
36 hours at a water tempera-
ture of 26.4°C. The average
hatching rate recorded was 70
percent (Table 1).

Larval Rearing

The larval rearing tanks
(LRTs) used during both
spawning seasons were in-
door rectangular concrete
or fiberglass tanks ranging
in volume from 4-40 t and
all were equipped with flow-
through filtered and sterilized seawater
systems. Cobia larvae ranging in size
from 2.8-3.2 mm were stocked at a rate
of 30 larvae/L.

In the first two days posthatch (ph),
larvae in all LRTs were kept under
complete darkness by covering the
tanks with green mesh sheets. During
that period water exchange was car-
ried out during night at a rate of 100-
200 percent. On day 3 ph, the green
covers were removed and algae, Nan-
nochloropsis sp., was added daily at a
rate of 10-25 percent of water volume
in each LRT. In addition to the natu-
ral photoperiod, overhead fluorescent
lighting was provided 12 hours during
day time. Green algae, artificial light-
ing and gentle aeration of the LRTs
were provided throughout the rearing
period. The water temperature in the
LRTs ranged from 22-32°C. From day
3 to 11 ph, rotifers Brachionus rotun-
diformis, 66-146um, (enriched for 6-8
hours with super HUFA,? >45 percent
3 fatty acids, >16 percent eicosap-




entaenoic acid, >30 percent docosa-
heexaenoic acid [DHA], >2.0 percent
arachidonic acid prior to feeding) were
offered. Rotifers were added twice dai-
ly to maintain a density of 10-15 indi-
viduals/ml in the LRTs. During rotifer
feeding water exchange was done only
during night at a rate of 30-50 percent
of volume.

From days 8 to 25 ph, enriched Ar-
temia nauplii were added to the LRTs
at 0.5-1 nauplius/ml. Additionally,
copepod nauplii collected from the
shrimp ponds were provided to the lar-
vae from days 10 to 25 ph at a rate of
<1 individual/ml. The addition of arti-
ficial feed (Love larva®) started on day
15 ph with the small feed size of 198
um (57.40 percent crude protein, 12.42
percent fat) until day 25 ph. From days
20 to 35 ph, artificial feed of medium
size 308-476 um (crude protein 58.35
percent, 13.94 percent fat) was added
and, from days 30 to 40 ph, the larger
size artificial feed, 680-1058 um (crude
protein 56.23 percent, 3.52 percent fat)
was provided (Figure 3).

No newly hatched larvae reared in
51 ppt seawater during 2008 fed and all
died on day 3 ph. It was reported that
in Taiwan, cobia food uptake was re-
duced by 50 percent when salinity was
increased from 35 ppt to 43 ppt and
when it was increased to 47 ppt, food
uptake virtually stopped and mortality
began (ACE 2003).

Larvae reared at 37 ppt in 2008
yielded 8,000 fully metamorphosed
8.60 cm total length, 1.82 g fingerlings
by day 40 ph for an overall survival
rate of 1.03 percent. The 2009 trials,
where fish were spawned, hatched and
reared 37 ppt, generated a total of
48,428 fingerlings averaging 7.40 cm in
length and 1.90 g BW (Figure 4)/ The
average survival rate attained was 0.54
percent.

Cannibalism was believed to be the
major cause of mortality during the
later stages of larval rearing from day
20 ph. To reduce cannibalism and size
variability cobia were graded daily by
size after day 20 and large individu-
als were separated out and stocked in
different LRTs (Figure 5). It was also
believed that the quantity of copepods
provided to the larvae (<1 individual/
mL) was not sufficient to maintain

Table 1. Cobia spawning and hatching performance at ACAAB during
the 2008 and 2009 ftrials.
Year 2008
No. Spawning  Salinity Av. water No. eggs Incub.  Hatching
Broodstock period (days) (%.) temp. (°C) incub.(10% period (hrs) rate (%)
399:394 38 51 26 7461.89 34 37.10
39:38 7 37 26 865.20 34 65.85
Year 2009
159:304 48 37 26.4 12699.05 36 69.98
Table 2. Larval rearing of Cobia at ACAAB during the 2008 and 2009
trials.
Year 2008
Salinity No. larvae Rearing Av.water No. Survival
(%o) stocked (10%  period (days) temp. (°C) fingerlings rate (%)
51 1.99 40 25 0.0 0.0
37 0.78 40 25 8000 1.08
Year 2009
37 9.74 37 27 45000 0.54
Artificial feed 680-1058 p |
Artificial feed 308-476 p
Artificial feed = 198 p
Copepods
Aritemia
Ruotifers
Lereen Algae
|
:ti.ml*w darkness
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Fig. 3. Feeding schedule for larval cobia rearing.

Fig. 4. Forty-day weaned cobia.
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good growth and survival
rates. Improved growth,
survival and/or rate of nor-
mal pigmentation have been
documented for several ma-
rine fish species fed copepods
alone or as a supplement to
the traditional diets of rotifer
or Artemia nauplii compared
with traditional diets alone
(Sterttup and Norsker 1997,
McEvoy et al. 1998, Nanton
and Castell 1998, Payne et al.
2001, Graeb et al. 2004). The
superiority of copepods over
enriched Artemia was attrib-
uted to their higher levels
of acid (DHA; 22:6n-3) and
other polyunsaturated fatty
acids (McEvoy et al 1998,
Shields et al. 1999). There-
fore, it is highly recommend-
ed to pay special attention to
this live food component in
future larval cobia rearing and higher
levels of copepods should be consid-
ered (2 individuals/mL).

After weaning the 40 day ph larvae
were gradually adapted to 51 ppt and
further grown for 30 days in either 40 t
circular concrete tanks at a density of
75 fish/m?® or in 55 m? nearshore cages
at a stocking density of 100 fish/m’.

Conclusion

The results obtained during the
2008 cobia spawning trials under hy-
persaline conditions of natural sea-
water of Abu Al Abyad Island (51
ppt), provided a clear indication of
the inappropriateness of such a high
salinity level for the propagation and
larval rearing of the species. Howev-
er, the results obtained under a more
moderate salinity of 37 ppt demon-
strated the possibility of successfully
spawning and rearing of in the area.
The survival rates obtained diromg
both seasons were unsatisfactory and
further research under local condi-
tions to optimize larviculture opera-
tions is recommended. Important in
this respect are broodstock manage-
ment, stocking densities, larval feed-
ing and grading.
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