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Abstract 

This paper describes the first trials of spawning induction on the WA dhufish. Spawn- 
ing was achieved using hormone treatments at low dose rates such as: 

I) 13 µg LHRH-a·kg·1 in cholesterol-based implant,
2) a double treatment with 5 µg LHRH-a·kg·1 (by implant + saline injection)
3) 6 µg GnRH-a ·kg- 1 (0.3 ml Ovaprim·kg 1). 

Treatments with hCG (900-1600 IU·kg·1) and with implants of LHRH-a at high dose 
rates (25, 50, 80, 100, 120 µg·kg· 1) induced ovulation but not spawning in which case eggs
had to be stripped manually. The timing at which to strip females was critical since the vi
ability of eggs dramatically decreased within a few hours after ovulation. 

Sperm production by male dhufish post-capture was achieved in 50% of cases with 
LHRH-a implants at a dose rate of 30 and 100 µg·kg·1. Males captured at least 2.5 months
before the spawning season and held in tanks as sole males with a group of females pro
duced highly active sperm naturally. When several males (up to eight) were present in a 
group with females, a maximum of two males produced viscous sperm with active sperma
tozoa. Treatments with hCG or LHRH-a performed immediately after capture failed to re
tain the viscosity of the sperm and activity of spermatozoa. 



Introduction 

The rapid depletion of many stocks of marine finfish and the growing de

mand for high quality seafood products has encouraged the development of marine 

fish farming in Australia which major limitation is still the reliable production of 

fertilised eggs and juveniles (Carragher & Pankhurst 1991; Battaglene 1996). The 

West Australian (WA) dhufish, Glaucosoma hebraicum Richardson, 1845 
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Australia). Captured fish were allowed to settle in enclosed tanks (10 to 50 m3 in 
capacity) with continuously flowing sand-filtered seawater under natural photope
riod. They were fed ad libitum with a high quality diet consisting of frozen feeds 
such as squids, prawns, mulies and other fishes; vitamins were regularly added 
to the diet. Fish biomass ranged between 0.5 and 3.0 kg per m8 During the 
first year the ratio of male to female was � 1: 1. During the second year, fish dis
tribution in tanks was either one male with two to three females or two males, 
one being markedly larger, with two to four females. 

Water temperature during the spawning season varied between 21 and 
27°C and the salinity was 35%,. 

Hormone treatments 

METHOD 

Upon capture, both male and female broodstock fish were anaesthetised 
using 2-phenoxyethanol at 300 ml/m3 concentration for intraperitoneal tagging 
with a passive transponder and weighing. 

During the spawning season, testes samples were obtained by manual strip
ping. Ovarian samples were removed using a sterile cannula, and the diameter of 
the largest oocytes measured to the nearest 10 µm under a dissecting microscope. 

Hormones in liquid form were injected using a sterile 18-gauge hypodermic 
needle, while implants were inserted using a 2 mm diameter sterile needle. 
The following hormones were used: 

1) hCG (Chorulon)
2) LHRH analogue (des-Glyl0, [D-Ala6]-luteinizing hormone-releasing hor

mone Ethylamide, Sigma) either in dissolved (LHRH-a sal) or pelleted form 
(LHRH-a imp) 

3) GnRH-a (Ovaprim, Syndel Laboratories).
LHRH-a solutions were prepared by dissolving the hormone in a saline solu

tion at 1 ppt concentration (Pankhurst, N.W., pers.comm.), frozen at -20°C and 
thawed just before use. LHRH-a implants were prepared with 95% cholesterol and 
5% copha oil (Lee et al. 1986) and stored at -20°C until use. Ovaprim contained 
20 µg·mJ-1 (D-Arg6, Pro8-NEt) sGnRH and lOmg·mJ-1 .domperidone. 

Initial dosages of hCG and LHRH-a used were 1000 IU·kg· 1 and 100 
µg·kg·1 respectively (Pankhurst, N.W., pers. comm.). Hormone dose rates ranged 
as follows: 900-1600 IU-kg· 1 hCG, 5-120 µg·kg· 1 LHRH-a imp, 5-100 µg·kg· 1 

LHRHa sal, 6 µg·kg·1 GnRHA. 

HORMONE TREATMENTS PERFORMED IMMEDIATELY AFTER CAPTURE 

Male treatments : The majority of males (7 out of 11) caught during the 
first spawning season (1995-1996) were treated within half an hour after cap
ture with ±1000 IU hCG·kg·1 (four cases), ±100 µg·LHRH-a sal·kg· 1 (two cases) 
or 100 µg LHRH-a imp·kg· 1 (one case). During the second year (1996/97), 
broodstock collection was completed before the beginning of the spawning sea
son; hormone treatment was performed at the time of capture. 
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FEMALE TREATMENTS 

Hormone treatments (hCG, LHRH-a, Ovaprim) were effective in inducing 

ovulation in 95% of treated females (19/20) (Tables 2, 3). 

Females treated with hCG at dose rates ranging from 900 to 1600 IU 

kg· 1 ovulated in 100% of cases (n=5) and viable (buoyant and clear) eggs were 

stripped from two out of five fish. Fertilisation rates were extremely low and a 
maximum of two consecutive batches of buoyant eggs were obtained per female 

(Table 2). 
Females treated with LHRH-a imp at dose rates ranging from 13 to 120 

µg·kg· 1 ovulated in 93% of cases (n=l4). One female did not respond to a treat

ment with 100 µg LHRH-a imp·kg·1, but the egg size was only 400 µm in di

ameter at the time of treatment. At dose rates ranging from 25 to 120 µg 
LHRH-a imp·kg·1

, females had to be stripped manually since they did not 

spawn spontaneously (Table 2). 
At a dose rate of 13 µg LHRH-a·kg· 1 (oocyte diameter at the time of 

treatment: 620 µm) the treated female spawned spontaneously during three 

consecutive days. Spawned eggs were highly buoyant and clear but were only 

fertilised naturally on the first day, at a rate of 0.1%, by males which had 
been repeatedly anaesthetised and stripped prior to spawning (Table 3). 

A dose of 5 µg LHRH-a-kg·1 in implant (oocyte diameter : 550 µm) was 
insufficient to induce ovulation (n=l). A further treatment of the female ·with 

5 µg·kg· 1 LHRH-a sal five days later resulted in a single spawning ± 38 hours 

after injection. Spawned eggs were buoyant; they were fertilised naturally by 

the single male present at a rate of 92% (Table 3). 
A treatment with 6 µg GnRH-a (0.3 ml Ovaprim)·kg· 1 at an oocyte diam

eter of 500 µm resulted in the spawning of a female for three consecutive days. 

Eggs were fertilised on the first day only (40% fertilisation) (Table 3). 
The number of ovulations per female was estimated by stripping and/or by 

biopsy (Tables 2, 3). 

Fertilisation rates of stripped eggs ranged from 0 to 10% and from 3 to 

95% with hCG and LHRH-a respectively, many data being unavailable since 
eggs from different females were mixed prior to fertilisation due to the low 

quantities of sperm available (Tables 2, 3). 

Viable eggs, clear and buoyant, constituted 0 to 99% of total eggs stripped 

or spawned (Tables 2, 3). 

The optimum time of the day to strip hormone-induced females, which 
corresponded to the time at which a high proportion of eggs stripped were 

buoyant, had to be assessed after each treatment. This time of day varied 
as follows: on the first year of study (1996) it was either ± 9h00 or 13h00-

14h00 wherein treatments had been performed at 11h00 and 16h00 respec

tively. During the second year (1997), treatments were performed between 

10h30 and 15h00 and the optimum time to strip females was between 

23h00 and 2h00 in seven cases out of nine recorded, including cases of 

eggs released by spawning, and 17h30 - 19h00 in two cases out of nine 

(Table 4). If the stripping was performed six hours before the optimum 

time of day, the female belly was flat and no buoyant eggs could be 
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Table 3. Female dhufish; treatmenti. with LHRH-a (implant and injection) and Ovaprim: eggs produced by 
spawnmg. 

Hormone Oocyte 
treatment diameter 

(kg·l) (11m) 

13 JLg LHRH-a imp 620 

5 µg LHRH-a imp2 550 
5 µg LHRH-a sa/2 550 
6 µg GnRH-a 500 
(Ovaprim) 

Time 
treatment 

to pit 
spawning 

(h) 

72 

±38 
±38 

Number 
of 

ovulations 

3 
0 
1 
3 

Number Totai1 Mean Mean 
of eggs buoyant fertilisation 

spawnings spawned eggs rate 
(kg·fish·1) 

3 65800 73% °" 

0 0 I I 

1 16400 'i<J'/4 9'2% 

3 32400 74% 17% 

1Total eggs spawned which were harvested from the egg collector (including sinking and buoyant eggs) for 
three consecutive days. 
2The same female was administered both treatments at five days interval. 

Table 4. Perio d of time since treatment and time of day at which the first batch of buoyant eggs were 
obtained following treatments with hCG, LHRH•a (implant and injection) and Ovaprim. 

Date, Time Eggs Number of 
stripped buoyant Fertilisa- Type 

Hormone 1st batch o, .... tion rate of 

treatment of buoyant spawned in l8t treatment 
eggs obtained batch 

·kg·'

12March96, 16h00 14March96, 13h15 stripped 15400 7% 1200 IU hCG·kg·I 
12March96. 16h00 I7March96. 12h00 stripped 14000 :l% 100,1gLHRH-a imp·kg•I 
21March96. 11h00 23March96. 9h20 stripped 58800 (I¼ IO0,tgLHRH-a imp·kg•l 
29March96. 16h00 3April96, 12h00 stripped 1600 (I¼ 120,1gLHRH-a imp·kg·1 
10January97. 14h30 l6January9'i, 18h50 stripped 20800 85% 80µgLHRH•a imp· kg· 1 
14January9'i. 15h 18January97. 2h00 stripped 17100 30% 100,1gLHRH-a impkg-1 
10February97, 14h30 16Febniary97, 2h30 stripped 6100 no data S0µgLHRH•a imp·kg•I 
21February97, 10h30 25February97. 0hl5 stripped 25100 no data 50,igLHRH-a imp·kg·1 
21February97. 10�30 25February97. 0bO0 stripped 27200 60% 25µgLHRH-a imp·kg"1 
21February97, 10h30 24February97, 17h30 stripped 7300 no data 2s,1gLHRH-a imp·kg·1 
21February97. 10h30 25Febniary!J7. 0h00 stripped 3900 - rn,1gLHRH-a imp·kg·1 
I2March97. 10h40 14March97. ± 0h30 spawned 12900 92% s,1gLHRH-a saJ.·kg•l* 
18March9'i. 10h20 20March97, ± 0h30 spawned 16700 40% 6f.1gGnRH-a·kg·1 

"Fish treated beforehand with 5 pg·kg·1 of LHRH-a implant on 7-03-97 at 12h00.

extracted, while with eight to ten hours delay the majority of stripped eggs 

tended to sink. 

Natural maturation and spawning in broodstock tanks 

NATURAL MATURATION, SPERMIATION AND FERTILISATION 

Natural maturation and spenniation, were recorded in only four cases (22% 

success rate, n=l8) during the first spawning season (1995-1996) and were ob

served at least six months after capture. Firstly, one out of four males produced 

sperms naturally in a tank holding four females. Secondly one small male (2.6 

kg) also spermiated in a tank holding three females and one other male, large (8 
kg) but unhealthy and which did not produce any sperm. Finally, on two occa

sions a male with no sperm, transferred into a tank holding induced females, 

produced sperm of high quality within 18 days of its transfer. 

In 1996-1997, the majority of males (67%, n=21) matured naturally 2.5 to 

16 months after capture, whether or not they had been treated with hormone 
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been affected by a delay of up to 15 minutes between egg stripping and 
fertilisation, the overripening of ova or the low quality of sperm available. Eggs 
spontaneously released in the water by females, which had been treated with 
high doses of hormone, were always overripe and unfertilised. 

Implants of LHRH-a induced the ovulation of all but one female dhufish. 
The latter had a maxim um oocyte diameter of 400 µm at the time of treat
ment. It is difficult to induce ovulation in broodstock which have not attained 
the critical stage of gonadal development including a certain species-specific 
oocyte diameter (Lam 1982; Bromage & Roberts 1995) and it is possible that 
an oocyte diameter of 400 µm may be too small for female dhufish to respond 
to a treatment with slow-release implants. 

Egg quality and fertilisation success are maximum when eggs are stripped 
a certain time post-ovulation (Bromage et al. 1994). After this time, eggs 
gradually become overmature over a period which is species-specific (e.g. 58 
hours in pink snapper, Scott et al. 1993) and can be as short as one hour 
(Shelton 1989; Bromage & Roberts 1995). Stripping female dhufish at an inap
propriate time of day resulted in eggs being overripe or hard to strip and form
ing clusters, or the abdomen soft and empty. The optimum time of day to strip 
female dhufish varied from one experiment to another, did not appear to be 
related to the time of day at which the treatment was performed, and was 
usually identified as the earliest time when an easy flowing, fluid mass of 
highly buoyant eggs was obtained after light massage of the female abdomen. 
Indeed, the time when eggs flow freely given slight pressure on the abdomen of 
female southern flounder (Paralichthys lethostigma) corresponds approximately 
to the time of ovulation (Berlinsky et al (1996). Moreover, the correlation be
tween egg buoyancy and potential for fertilisation success has been demon
strated for a number of marine species (Carrillo et al. 1989; Watanabe et al. 
1995). 

A delay of eight to ten hours in stripping female dhufish resulted in a 
dramatic decrease of the proportion of buoyant eggs extracted. 

During the assessment of the correct time to strip, in the present study, 
many spawns were wasted and 30% of broodstock female died as a result of 
repeated handling. Loss of fish in these circumstances is a common complaint 
and is unacceptable when dealing with costly broodstock (Hodson & Sullivan 
1993) such as the WA dhufish. Moreover, stress is well known to exert a del
eterious effect on the reproductive physiology of females in species such as 
snapper (Carragher & Pankhurst 1991) and can cause failure to ovulate and 
atresia besides the loss of broodstock (Billard et al. 1981; Sumpter et al. 1987; 
Hodson & Sullivan 1993). For these reasons, induced spawning presents obvi
ous advantages over egg collection by manual stripping. 

Conclusion 

Both male and female dhufish appeared to be particularly sensitive to 
capture, anaesthesia, handling and hormone treatments. Female dhufish were 
overwhelmed by the process of induced ovulation at high hormone dose rates 








