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ABSTRACT

ARTICLE INFO

Redclaw, Cherax quadricariatus (von Martens) has shown promise as an aquaculture species but
commercial development has been constrained by variability of production, perhaps due to poor
survival and growth of early craylings. Diet contributes to survival and growth and previous studies
have determined requirements for larger redclaw; but little research exists for the early craylings. An
experiment was performed to evaluate survival and growth of early instar redclaw using four diets; Frippak
(commercial shrimp diet), CSIRO compound diet, bloodworms, and on-grown Arfemia. Bloodworms
and Artemia produced significantly higher survival of craylings over two weeks than the two other diets.
Artemia diet had a significantly higher weight increase than bloodworms or the CSIRO diet, but not
Frippak, which did not differ from bloodworms or CSIRO. Biomass was significantly higher when
fed Artemia. High mortality in the Frippak and CSIRO diet treatments were not wholly attributable to
nutritional deficiencies as the manufactured diets became less physically accessible, potentially reducing
intake, leading to difficulties completing ecdysis and eventually death. This study concluded that Artemia
and bloodworms promoted highest survival, and Artemia and Frippak the highest weight gain. The best
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INTRODUCTION

Redclaw, Cherax quadricarinatus (von Martens, 1868) is a
large and commercially attractive freshwater crayfish aquaculture
species, endemic to the Gulf of Carpentaria catchment of northern
Australia, and southern Papua New Guinea (Jones 1990b; Jones
and Ruscoe 2002; Webster et al. 2004; Bugnot and Lopez Greco
2009; Ghanawi and Saoud 2012; Saoud et al. 2013; Zhu et al. 2013;
Stumpf et al. 2014). The genus Cherax includes several species
endemic to and of commercial interest in Australia including
Cherax destructor Clark, 1936 and Cherax albidus Clarke, 1936,
collectively referred to as yabbies, Cherax tenuimanus (Smith,
1912) and Cherax cainii Austin, 2002, collectively referred to as
marron, and C. quadricarinatus referred to as redclaw (Masser and
Rouse 1997). Although long known to locals of the remote areas
where it is endemic and highly valued as a food resource, redclaw
was first introduced to the broader public in the late 1980°s in
southeast Queensland as an exciting new aquaculture species
(Jones 1990b).

From the initial attempts to farm this species through to the
present, redclaw has shown potential and great promise to be a

significant aquaculture candidate (Jones 1990a). It is considered
a generally robust species with beneficial physical, biological and
commercial properties that translate well to farming in sub-tropical
and tropical areas worldwide (Jones and Ruscoe 1996). Its physical
robustness, comparatively simple life cycle and production
technology, combined with low protein food requirement (Jones
and Ruscoe 1996), suggest it is economically viable to produce
(FAO 2017).

Despite these positive credentials, commercial aquaculture
production of redclaw in Australia peaked in 2005/06 at 105 t
with an average of only 66 t per annum since 1995 (Queensland
Government 2016). In 2017/18, production was only 48.8 t
(Queensland Government 2018). Part of the reason for the
relatively low level of production and lack of industry growth is
the high variability of production from grow-out operations, which
has constrained new investment. Such production variability
has been attributed to high mortality of the craylings when first
stocked to grow-out ponds due to their small size and vulnerability
to predation. Exacerbating this, there is a lack of knowledge about
the specific requirements for the earliest juvenile stages in regard
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to diet, temperature, habitat and stocking density. Variability in
survival and growth rates in the grow-out of redclaw may also be
due to the extensive / semi-intensive nature of production practices
usedintheredclaw farming industry, in contrast with more intensive,
managed approaches of well-established aquaculture industries
such as shrimp and finfish aquaculture. Intensification has been
a key factor in reducing variability of survival and growth rate
of commercial aquaculture species, leading to enhanced stability,
investment and growth of the industry. Redclaw aquaculture will
likely benefit from such intensification of farming practices, and
the recent development of a redclaw hatchery system to mass-
produce crayling seedstock for grow-out is a positive sign (Jones
et al. 2018; Jones and Valverde 2020).

Current redclaw aquaculture industry practice is to purchase the
hatchery produced crayling stage (2 moults post egg hatch) (Parnes
and Sagi 2002) and stock them directly into earthen ponds for
ongrowing for approximately six to nine months to reach marketable
size of minimum 30 g but ideally around 75 g (Stevenson 2013).
This results in high variability of production, with survival ranging
from < 10% to greater than 70%. Inconsistency is the greatest threat
to the farmer, and industry consensus is that the crayling stage may
be too small and vulnerable for direct pond stocking.

The crayling is the first independent, post-larval stage when
exogenous feeding begins. Typical grow-out ponds of 1,000 to
2,000 m?, are stocked at a density of 10 per m? (Jones 1995b, c,
d). Each crayling is around 0.02 g in size, therefore, a 1000 m?
grow-out pond would be stocked with 200 g of craylings. This
relatively small biomass in such a large area is an inefficient use
of farm resources and subject to the vagaries of the environment.
This has highlighted the lack of knowledge about the requirements
of craylings in terms of diet, temperature, habitat/shelter and
predation immediately after their release into grow-out ponds
(Manor et al. 2002). The study reported here examined the effect
of different diets on crayling-stage redclaw with a view toward
defining optimal feeding practices and developing specific nursery
protocols to enable high survival and acceptable growth rates
through to a more advanced juvenile stage. The study assessed
the effect of four diets; Frippak PL + 300 Ultra (a commercially-
available post-larval shrimp diet), a compound diet with
formulation and production by CSIRO (Commonwealth Scientific
and Industrial Research Organisation) (RC-16-2) and two natural
feeds, frozen bloodworms (Chironomidae) and frozen on-grown
Artemia, on redclaw crayling survival, weight change and biomass.

MATERIALS AND METHODS
Craylings

Abreeding facility consisting of four 2000 L tanks, was stocked
with nine mature male and 16 mature female redclaw divided
between the four tanks, sourced from Aquaverde Redclaw Farm
and hatchery (17.3090°S, 145.4593°E, aquaverde.com.au) each
provided with individual 90 mm diameter pvc tubes of c. 200 mm
length for shelter/habitat. To stimulate the redclaw to reproduce
outside the natural spring/summer breeding period from September
to April, the thermal and photoperiod regimes were managed to
enable the anticipated need to supply craylings for experiments

after April and on-going throughout the year. Water temperature
was stabilized at 27°C £ 1°C from ambient water temperature (air
temperature daily average 23 — 30°C) using a heat pump, and the
photoperiod was set to 14L:10D, using timer adjustable lighting
as per methods applied for C. quadricarinatus by Parnes and Sagi
(2002). This protocol was successful in producing berried females,
and one female redclaw crayfish (Occipital Carapace Length, OCL
= 49 mm, 76.10 g) with post-larval, stage 2 juveniles attached
(Levi et al. 1999; Garcia-Guerrero et al. 2003), was chosen for the
study. The female with attached stage 2 juveniles was moved to the
experimental laboratory, placed in a 300 mm % 300 mm % 300 mm
aquarium and held for five days until the juveniles had completed
a further moult to stage 3 craylings, and began making forays away
from the maternal pleopods. These craylings were examined to
confirm they were all stage 3 craylings and were isolated from the
female. Excess water was removed from the craylings by placing
them on absorbent paper for three seconds and each crayling
was weighed to the nearest tenth of a milligram prior to being
placed in the individual experimental baskets. At the conclusion
of the experiment this weighing procedure was repeated. The diet
experiment was performed over two weeks to allow for at least
one moult. Offspring from a single female were used in order to
avoid the possible confounding effects of multiple genetic sources
(Austin 1986; Jones 1995a).

Water Quality

Tap water which had been heavily aerated for 48 hours to
remove free chlorine was used to initially fill the systems, and
to perform water exchanges of 34 L per system per day (~70%).
Ammonia and nitrite readings were taken daily throughout the
experiment using an API Freshwater Master Test Kit. Temperature,
pH and dissolved oxygen readings were taken on days 2 and 9
with a YSI Professional Plus water quality meter (Yellow Springs
Instrument Company, Ohio, USA). All readings were taken in the
sump of each discrete system.

Diet Treatments

The shrimp aquaculture industry commonly uses commercial,
manufactured feeds for post-larval stages, and these may be suited
to early stage juvenile redclaw. The commercial diet Frippak PL+
300 (specified for shrimp stages PL4 to PLS8), was chosen as one
of the diet treatments as it had been previously used successfully
for early instar redclaw (Meade and Watts 1995). An experimental
compound diet formulated by CSIRO (RC-16-2) was the second
diet chosen for the experiment. Its formulation was based on a
review of redclaw nutrition literature and designed specifically
for early stage juvenile redclaw (Pavasovic 2008; Kobayashi et
al. 2015; Pirozzi et al. 2016), and prepared as an extruded diet
in crumble form (300 to 500 pm). For the third and fourth diet
treatments, two whole organism foods were chosen on the basis
that such food had proved successful in other redclaw studies
(Jones 1995b; Parnes and Sagi 2002). These two diets consisted
of on-grown Artemia and whole Chironomid worms. The Artemia
were frozen and supplied from Aqua One, and bloodworms
(Chironomidae) supplied from Aquarium Industries, in Australia.
Both feeds are commonly used by redclaw farmers to feed
craylings (North Queensland Redclaw Farmer’s Association,
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personal communication). The proximate composition of the diets
are presented in Table 1.

Replicated Experimental Recirculating Systems

Each of the four diet treatments were assigned to one of four
replicated recirculating aquarium systems, each system consisting
of five tanks (8 L) with a flow rate of 120 L-h"' (three exchanges
per hour) and one sump (10 L) with a total system water volume
of 50 L. Of the five tanks in each system, only three were used
for the experiment (i.e., three replicates). Water temperature was
controlled using 50 W in-line heaters to achieve a constant 26°C
+ 1°C consistent with existing industry protocols. The fourth and
fifth tanks of each system had no experimental baskets but did hold
system water, to increase system volume and buffering capacity.
Mechanical filtration was via a filter sock (pore size 200 um, 130 x
180 mm) fitted over the sump inlet, which was removed and cleaned
daily. Biological filtration was achieved via a mixture of 20 mm and
30 mm bio-balls that were preconditioned prior to the experiment
with nitrogen-fixing bacteria. These bio-balls were held in a plastic
drainage basket beneath the filter sock. Three of the experimental
tanks in each experimental system contained a stainless-steel rack
holding 30 slotted plastic baskets of 50 mL capacity (50 x 35 mm
top dimension, depth = 60 mm, 20 x 35 mm bottom dimension).
Each basket was modified by the addition of sealant to the bottom
10 mm of slots to prevent food loss. Each treatment had a total of
90 craylings which were each held individually in baskets. The
water was delivered to each tank via a spray bar under the water
surface, which was designed to push water across the tanks and
through the baskets to assist in the flushing of waste and excess
food, and to increase water and oxygen exchange within the
baskets. A weighted foam pad covered all 30 baskets to prevent
craylings moving between baskets, prevent cannibalism, and to
allow for the tracking of individual craylings over the course of
the experiment. The crayfish were kept in darkness by keeping an
opaque lid on each tank. The lids were lifted daily for cleaning
(each rack lifted and swirled to remove remaining food items from
the previous day) and feeding. The craylings were fed according to
the following protocol and mortalities were counted daily.

There were two different preparation protocols for the feed
types. The frozen bloodworms and frozen Artemia were defrosted
and mixed with dechlorinated tap water at the ratio of 10 g water:
1 g bloodworms or Artemia, the Frippak diet was mixed with
dechlorinated tap water at the ratio of 10 g water: 1 g Frippak.
All diet mixtures were weighed on a four-point balance prior to
mixing. The CSIRO diet was presented as a crumble of 300 to 500
pum size. The crumble was mixed with dechlorinated tap water at
the ratio of 10 g water: 1 g CSIRO diet. This step was applied to
reduce potential physical handling effects as reported by Meade
and Watts (1995). Each crayling was fed once per day via a 6 mL
pipette at the quantity of 1 droplet (~ 0.03 mL) per individual
animal. The prepared feed was placed directly into the bottom of
each experimental basket, which allowed for each crayling to feed
to satiation daily.

Statistical Analyses

The mean weight of the different diet treatment portions
fed to individual craylings were calculated by preparing ten

Table 1. Proximate composition of diets used for Cherax quadri-
carinatus craylings. Data as supplied by the manufacturer.

Diet Crude Protein Crude Lipid
(% dry weight) (% dry weight)
Frippak PL + 300 51.9% 8.6%
CSIRO Diet 37.1% 4.9%
Artemia 57.0% 8.4%
Bloodworms 90.0% 4.0%

replicates of each diet and weighing on a four-point balance prior
to initiation of the study. Data were recorded and analysed via a
One-Way Analysis of Variance for the independent variable diet
treatment weight, with post hoc least significant difference (LSD)
tests (diet treatment weight = dependent variable, diet [4 levels] =
independent variable).

Weight gain was calculated as a percentage of the starting
weight for each crayling in each diet treatment, arcsiney
transformed and analysed for the independent variable, diet
treatment, via a One-Way Analysis of Variance, with post hoc LSD
tests (percent weight gain = dependent variable, diet [4 levels] =
independent variable). These data were similarly analysed for the
independent variable tank [3 levels].

The daily crayling mortality data were analysed via a Kaplan-
Meier survivorship curve with a comparison of survival functions
for diet treatment, analysed via a log rank (Mantel-Cox) Chi
—Square analysis, as per Jelki¢ et al. (2014). Survival time was
defined as the elapsed number of days from the beginning of the
experiment.

The survival of C. quadricarinatus craylings data was analysed
as a percentage of the starting density, arcsineV transformed, and
survival of craylings over the two week trial period was compared
via a One-Way Analysis of Variance, with post hoc LSD tests, the
critical level for a was 0.05 (percent survival = dependent variable,
diet [4 levels] = independent variable). These data were similarly
analysed for the independent variable tank [3 levels].

To quantify the starting biomass of the craylings, the mean
weight of craylings in each tank (n = 3) per diet treatment was
compared via a One-Way Analysis of variance with post hoc
LSD tests (crayling weight = dependent variable, diet [4 levels] =
independent variable). Biomass at the completion of the experiment
was similarly analysed. Statistical analyses were conducted using
IBM SPSS Statistics Version 24.

RESULTS

Water quality parameters over the course of the experiment
were: Ammonia (NH,) X = 0.0417 ppm, S.E. = 0.1373, range 0 —
0.25 ppm; Nitrite (NO,) X = 0.0052 ppm, S.E. = 0.0052, range 0
—0.25 ppm; Temperature x¥ = 25.5°C, S.E. =0.1373, range = 25°C
—26.2°C pHx=28.74, S.E.=0.1072, range 8.36 — 9.20, Dissolved
Oxygen x = 78.5%, S.E. = 1.2101, range 73% — 85%.

The mean weight of the food for each diet provided to
individual craylings varied between diet types. The mean weights
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Figure 1. Average survival of Cherax quadricarinatus craylings fed four
different diet types over a two-week period. Values presented as means,
whiskers represent + 95% confidence limits. Treatments with the same
letter are not significantly different.
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Figure 2. Kaplan-Meier survival function curves for Cherax quadricari-
natus craylings reared with different diets over a two-week period. Y-axis
denotes the cumulative proportion of craylings surviving at the time.

for bloodworms and Artemia fed to the craylings were not
significantly different from each other (Artemia x = 0.0477 g, SD
=0.0058 g, n = 10; bloodworms x = 0.0532 g, SD = 0.0096 g, n =
10) although they were significantly greater than the Frippak and
CSIRO diets (Frippak x = 0.0329 g, SD = 0.0054g, n =10, CSIRO
x =0.0338 g, SD = 0.0083 g, n = 10), which were not different
from one another (£ ,, = 18.384, P < 0.001). However, for all
food types, there was always uneaten food found in the individual
baskets of all craylings when they were cleaned, indicating the
crayfish were fed beyond satiation.

Craylings had a significantly higher survival rate when fed
Artemia (97%) or bloodworms (84%), compared to the lower
survival of craylings fed the CSIRO diet (79%), and lower again
when fed Frippak diet (4%) (F, |, = 80.308, P < 0.001)(Figure 1).
Mortality in three of the food treatments was low (less than 2% per
day)(Figure 2). However, there was significant mortality (> 50%)
for Frippak-fed craylings on day 8 (Log-Rank [Mantel-Cox] len _
=748.396, P <0.001) (Figure 2).

4353

Craylings had a significantly higher weight gain when fed
Artemia (77%) than when fed bloodworms (53%) or the CSIRO

diet (58%)(Figure 3). Craylings fed the Frippak diet were not
significantly different to any of the other diets (58%) (F3’ 0 =
24.399, P <0.001) (Figure 3).

There was no significant effect of tank on the survivorship
of craylings at the end of the experiment, however there was a
statistically significant effect of tank on percentage weight gain F,
L5 = 4.579, P=0.011, whereby one individual tank was significantly
higher overall than the other tanks, which did not differ.

There was no statistically significant difference in the mean
biomass (x = 0.4366 g, SD = 0.0111 g, n = 12) for craylings
assigned to each of the four diet treatments at the start of the
experiment (F; ;| = 0.392, P = 0.762). At the conclusion of the
experiment, craylings fed Artemia (x =0.7495 g, SD = 0.0370 g, n
= 3) had a significantly higher biomass (¥, |, =91.226, P <0.001)
than craylings fed bloodworms (x = 0.5490 g, SD = 0.0953 g, n =
3) and the CSIRO diet (x =0.5382 g, SD = 0.0467 g, n = 3), which
were not significantly different from each other (Figure 4). The
biomass for Frippak-fed craylings (x = 0.0236 g, SD = 0.0120 g,
n = 3) was significantly lower than the other three diet treatments,
(F, , =91.226, P<0.001) (Figure 4).

3,11

DISCUSSION

Of the four diets trailed, the on-grown Artemia diet was the
most favourable in terms of growth and survival, and would be a
suitable candidate for a nursery phase based on its ready availability
and low cost. The survival and weight gain of craylings fed on-
grown Artemia combined to produce the greatest biomass at the
end of the experiment. High biomass and a relatively consistent
size of animals are common production goals for producers of
many aquacultured species. In both respects, the Artemia diet
amongst the four diets trailed shows promise for a nursey phase.

There was an observed tank effect whereby the percentage
weight gain was significantly higher in one particular tank. This
effect was driven predominantly by craylings in that particular
tank in the Artemia treatment where there were eight craylings
which had more than doubled in mass over the course of the
experiment (weight gain of 100.64% to 146.1%). There was only
one other crayling in the experiment with over 100% weight gain
which was a crayling in the CSIRO treatment (103.08%). The
Artemia treatment had the highest mean percentage weight gain
over the course of the experiment by tank, with an exception for
one tank in the Frippak treatment system which had only a single
surviving crayling. Excluding the eight Artemia-fed craylings
from the analysis of tank effect removes the significance of the
tank effect (£, ,,, = 0.742, P =0.477) and lowers the mean weight
by very little (0.001463 g). There are many reasons for why the
craylings in the particular Artemia treatment tank grew at a higher
rate than all the other tanks, for example a study by Speare et al.
(1995) showed a tank effect where feed conversion rate was lower
despite higher feed intake, caused by disruptions due to foot traffic
or tank location. The colour of the tank can also have an effect on
survivorship (Yasharian et al. 2005), as can many other factors in
which the tanks themselves are in some way a different treatment.
In this case, the tanks were duplicated in size, shape and colour,
noise and disruptions appeared similar for all tanks, and proximity
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to ambient light was negated by the cover over the baskets. It may
be that food retention in the baskets differed due to flow dynamics
in the tanks, which effectively altered the ration size, or that by
pure coincidence these were strong, healthy craylings in the same
tank. This does introduce a good point, however, whereby grading
at this stage for size may improve the stock resulting from the
nursery phase by eliminating the smallest craylings.

The ability of the craylings to access the nutrients in the
diet may help explain the high levels of mortality in some of the
treatments. If the craylings were physically unable to ingest the
diets offered (Jones 1995b), they may have struggled to absorb
and assimilate the available proteins and lipids efficiently or
effectively. This may be the case for the Frippak diet, which was
of such a small particle size (300 um, which is optimal for larval
shrimp) that it might require a filter feeding capacity to enable
ingestion. Juveniles of some freshwater crayfish may be capable
of filter feeding as reported by Budd et al. (1978, 1979), however,
such capability has not been confirmed for redclaw. The poor
performance of both the Frippak and CSIRO diets may also be
attributable to their tendency to settle as a compounded amalgam
on the bottom of the baskets, rendering them less accessible.
This amalgam appeared to form soon after feeding and may have
prevented the craylings from filter feeding or otherwise ingesting.
In addition, the food amalgam appeared to stick to the craylings
appendages, impairing their ability to move and feed, and leaving
them moribund. This was most acute for the Frippak diet and less
so for the CSIRO diet.

The highest mortalities were recorded for craylings in the
Frippak diet treatment, and there was a marked mortality spike
between days six and nine (Figure 4). The timing of this mortality
spike is of interest as it coincides with expected moulting of the
craylings to the next juvenile stage. Ecdysis is known to be a
metabolically expensive and physiologically stressful process
in which undernourished crayfish can become moribund during
the moult, referred to as ‘moult-death syndrome’ (Bowser and
Rosemark 1981; Meade and Watts 1995; Anson and Rouse 1996;
Thompson et al. 2003). The Frippak diet may not have fulfilled
the nutritional requirements, either by nutritional deficiency or
inaccessibility, and the physiological stress of ecdysis caused the
mortality. Frippak diets are well known as being suitable for post-
larval shrimp, but may not be for redclaw craylings. The external
dentition of juvenile redclaw mouthparts is more raptorial than
that of shrimp, and substantially different to that of adult redclaw.
Such morphology is more suited to the capture and mastication
of relatively large food particles such as zooplankton (copepods,
ostracods, conchostracans, etc.) which are known prey of redclaw
craylings (Jones 1995b), rather than fine, particulate diets.

The protein level in the diet is of importance to this discussion
as redclaw craylings are known to be highly carnivorous (Loya-
Javellana et al. 1994; Jones 1995¢). According to Cortés-Jacinto
et al. (2009), juvenile redclaw (mean starting weight 1.04 + 0.3
g) require 31 to 34% protein, which complements the findings of
Jones (1995b), which demonstrated a predilection for zooplankton.
The craylings in the present experiment were smaller and at an
earlier life stage than the juveniles in both earlier reported studies
with a starting weight of X = 0.0143 to 0.0147 g. Saoud et al.
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Figure 3. Average weight change of Cherax quadricarinatus craylings
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letter are not significantly different.

(2012) suggested an ontogenetic dietary shift in redclaw, whereby
craylings have a much higher protein requirement than adults.
This is supported by the present results in terms of survival and
growth. Craylings fed the Frippak diet and CSIRO formulated
diet performed poorly against the craylings fed the higher protein
content whole-animal feeds (bloodworms and Artemia, Figures
1 to 3). It would appear that protein levels in excess of those
suggested by Cortés-Jacinto et al. (2009) have had a positive effect,
however, the highest protein level of 90% in the bloodworms did
not produce the best results. It may be that the high level of protein
combined with the high level of lipids in the Artemia diet conveyed
additional benefits. This however is not conclusive as the physical
form of the manufactured diets appeared to have an adverse impact
that may have masked the adequacy of the nutrient content.

The implications from the results are that a diet of on-grown
Artemia shows promise as a food for a nursery phase in the
aquaculture of juvenile redclaw. Artemia supported high survival,
individual growth rate and overall biomass increase in comparison
to the other diets trailed. Nevertheless, more research in respect of
a nursery diet is warranted. Based on the physical morphology and
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nutritional requirements of C. quadricarinatus, future diet trials
examining the enrichment of on-grown Artemia are advisable.
There are many commercial products available to enrich Artemia
and this could be an effective way to introduce additional beneficial
nutrients into the juvenile redclaw diet, to improve health, resilience
to disease and increased growth rate. In regard to manufactured
diets for juvenile redclaw, further research is warranted to account
for the observed preference for relatively large food particles that
mimic the size and shape of the bloodworms and Artemia, in the
form of a water-stable, semi-moist pellet.

The prospect of developing a nursery phase for redclaw
aquaculture that takes the craylings now being produced in
hatchery systems (Jones and Valverde 2020), to an advanced
juvenile stage, best suited for grow-out pond stocking, is strongly
justified. Whether such a nursery phase is managed in a tank system
or pond environment is not clear, but in either system, knowledge
of the nutrient requirements and feeding husbandry are critical to
support high survival and production of robust craylings, likely
to thrive in the subsequent growout phase. Redclaw craylings
are small, and even when on-grown to an advanced stage of 5 g,
the biomass involved in a mass production nursery system will
be relatively low. Consequently, the amount of food required will
also be relatively small, and conducive to a high specification
diet, although the cost of feed in a nursery phase is still worthy
of consideration. At the time of writing, frozen on-grown Artemia
were priced at A$4.99 per 100 g, frozen bloodworms were A$6.99
and Frippak was A$12.46 per 100 g (available in 1.25 kg). The
CSIRO formulation was not in production and pricing was not
available. On-grown Artemia, therefore, also have a competitive
cost benefit, and should be used in further trials as a reference
diet to compare against, based on the results of this study. A high-
specification compound diet, however, with form and delivery
appropriate to juvenile redclaw morphology and behaviour,
remains a worthy subject for further investigation.
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