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TRIAL PROCESSING AND MARKETING OF SURF REDFISH 
(ACTINOPYGA MAURITIANA) BECHE-DE-MER ON RAROTONGA, 

AND ITS EXPORT POTENTIAL IN THE COOK ISLANDS 

David Zoutendyk 
Ministry of Marine Resources, P.O. Box 85 

Rarotonga, Cook Islands 
March, 1989 

Processing trials df surf redfish (Actinopyga mauritiana) beche-de
mer collected from the outer reef flat and slope of Rarotonga, have 
shown the finished dried product of marketable size (at least 50g-
10cm, Grade 5) to be about 7% of its origfnal wet weight and about 
44% of its original length. Because of this, 14kg wet weight, 
between 10-20 individuals weighing 700g to 1.4kg each, are needed 
to produce 1kg of marketable dried beche-de-mer. Only about 8% of 
the A. mauritiana harvested on the reef flat, while 50% of those 
from the reef slope, were found to be in at least the bottom end of 
this range. Thus, the reef slope · would need to be harvested to 
support a cottage beche-de-mer industry on Rarotonga. surveys on 
Aitutaki showed its reef flat to hold a much larger percentage of 
marketable size surf redfish, with a mean weight of 600g .. Reef 
flats of islands like this, most likely the atolls of the Northern 
Cooks, could possibly support a small beche-de-mer industry. 

Importers in Hong Kong and Singapore s�emed keenly interested in 
buying Cook Islands beche-de-mer, and the highest price offered for 
A. mauritiana in response to a marketing trial was US$4.50
(NZ$7. 00) /kg CIF. The time required for harvesting and especially
processing A. mauritiana makes the monetary return per hour very
low. Because of this and the high expected wage on Rarotonga, outer
islands such as Pukapuka may be the only places interested in
producing beche-de-mer (assuming availability of sufficient
stocks). High shipping costs to Hong Kong and Singapore would
significantly cut any pro�its on the export of A. mauritiana, and
make the export of low value species (e.g. H. atra) impossible.
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Introduction 

Baseline surveys done by the Ministry of Marine Resources (MMR) on 
three of the Cook Islands (Aitutaki, Palmerston, and Rarotonga) for 
commercially important holothurians have shown only one species of 
traditionally high value, Holothuria nobilis or black teatfish 
(recorded only from Rarotonga), and one species of marginal value, 
Actinopyga mauritiana or surf redfish (recorded from all three 
islands), to be present. Large (>20cm) Holothuria atra or 
lollyfish, which may be of low commercial value (Alu and Cook 1987, 
Trinidad-Roa 1987, Conand 1988), were also found on all islands 
surveyed. Stock assessment based on these surveys show H. nobilis 
to be scarce, and A. mauritiana stocks to be the most likely basis 
for a cottage beche-de-mer industry. 

A literature search revealed that little specific information was 
avai lable on the processing and marketing of A. mauritiana. To get 
this information first hand, trial processing of this species 
collected on Rarotonga was perrormed, following the guidelines 
£ound in the S?C Hec he-de-mer Hctndbook (l919), Alu ctnd Cook (19 8 1 ) 
and van Eys (1986). A market survey was also initiated by mail, 
using addresses found in Alu and Cook (1987). Response to this 
survey indicated that beche-de-mer importers in Singapore and Hong 
Kong were interested in buying A. mauritiana . 

. 
This paper outlines the collecting, processing, and marketing of A. 
mauritiana (also marketing of H. atra and H. nobilis processed by a 
private entrepreneur) done on Rarotonga in March 1989, and its 
overall potential for beche-de-mer export in the Cook Islands. 

Methods and Results of Collecting 

Sample A. mauritiana were collected on March 17 from the outer reef 
flat and slope (at 1-3m depth), which is its normal habitat, in 
front of Arorangi School. This was done for 15 minutes in both 
areas by walking at low tide on the reef flat, and swimming along 
the reef slope. After each collection, sample individuals were 
deposited near shore and allowed time to regain shape and attach 
themselves to the bottom. They were then measured for length to the 
nearest O. 1cm dorsally from mouth to anus (Copand 1979) , using a 
string that was then applied to a ruler, and weighed to the nearest 
lOg on a kitchen scale. 

The reef slope sample's (N=l6) mean wet weight of 598g was a found 
to be little over 3 times greater than the reef flat sample's 
(N=26) of 193g. Most of the surf . r~dfish found on the reef flat 
were close to the surf impact zone, and most of those on the slope 
were found at 1-3m depth along the upper walls of large submerged 
channels that cut deep into the reef. Figure 1 compares the weight 
class-frequency distribut"ion between the two areas for surveys done 
around Rarotonga, and shows the reef flat to hold sma ller 
individuals (between <lOOg and <900g, 280g mean weight) and the 
slope to hold larger ones (between <300g and <1300g, 620g mean 
weight). 
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Results from reef flat surveys on Aitutaki are shown in Figure 2. 
sizes classes ranged from <100 to <1200, and the mean weight found 
there was 600g, which is similar to that of Rarotonga's reef slope. 
No surf redfish were found on limited surveys of Aitutaki's reef 
slope. 

Methods and Results of Processing 

After collection, the samples were frozen over the weekend and then 
thawed before processing began (it is not recommended that this be 
done, as the freezing led to several individuals breaking or 
grossly bulging their body wall). The processing stages of boiling, 
gutting, smoking, and sun drying were generally followed as 
outlined in the SPC Beche-de-mer Handbook (1979). Other advice on 
processing came from Alu and Cook (1987), and van Eys (1986). 
comments on the processing stages from this study are as follows: 

Boiling and Gutting: The samples were divided into three size 
groups, and each group put into a pot of sea water brought almost 
to a boil (i.e. steaming) over a fire. When the body walls swelled, 
which for all size groups took only about five minutes, they were 
cooled in the sea and sliced dorsally along a line up to approx. 
2cm from the mouth and anus. 

The reef flat sample was then gutted, but it was difficult to 
completely pull the insides away from the body wall. All reef flat 
size groups were then reboiled together for another 5-10 minutes, 
at which point their body walls became hard (a few individuals were 
left in too long and they became softer and began to shrink}. 

The reef slope sample was reboiled after the body wall slicing for 
about 5-10 minutes, and then gutted. Gutting of this group was much 
easier than for the reef flat group, but for both groups - it was 
very difficult to remove the white calcareous ring at mouth end 
without forcing the slice to extend. It was found out later that 
the calcareous ring may be left inside without decreasing the final 
product's value (Conand pers. comm.}. 

The samples were then weighed again, the results of .which are shown 
under Boiled-Gutted in Figure 3. 

Smoking and Sun Drying: The samples were then smoked in a two 
compartment cooking oven converted into a smoker. The smaller sizes 
were put on the upper tray, and the. larger ones on the bottom tray, 
of the smoking compartment. Cold smoke was piped from a distant 
fire into the upper- level of this compartment, while warm smoke 
from a fire built in the lower compartment rose into it through 
holes in the panel between the compartments. Coconut husks were 
used for both fires, which were kept at a low heat/high smoke 
level. 

Ironwood sticks were used to spread the body wall apart and after 8 
hours of smoking, it was noticed that the body wall slits would 
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stay spread without the sticks, so they were removed. Since the 
inner body wall and ends were still damp, the individuals were not 
wrapped with string. After 16 hours, the inner body wall and ends 
were dry, and ·most of the slits had closed perfectly together. 
Thus, string was not used during the smoking process. 

The samples were then placed on a tin roof under a 3" high- glass 
topped cover, and allowed to sun dry for 4 days. Skies were clear 
and temperatures hot during most of this period, at the end of 
which the samples were very hard and dry. They were also black 
dorsally and dark brown ventrally (usually with white spots, 
especially ventrally) , and had a pleasant smoked odor. All were 
straight lengthwise, but some were curved upwards at both ends 
(this probably could have been prevented by placing a stick along 
the body wall slit, and then wrapping it with string during 
smoking). The smaller individuals were thin walled and smooth 
outside, while the larger were thick and wrinkled. 

The samples were then weighed (Figure 3, Smoked-Sun dried) and 
allowed to sun dry for one more day. They were then re-weighed, and 
showed no additional weight loss. The drying process was then 
assumed complete, and samples readied for shipment to importers. 

Figure 3 summarizes the mean weight loss due to processing for both 
samples. The mean weights of the reef flat and reef slope samples 
after boiling and gutting were 4 2g and 212g, respectively. These 
are 22% and 35% of their beginning mean wet weights of 193g and 
598g. After the samples were smoked and sun dried, the mean weights 
dropped to 9g and 44g, which are 5% and 7% of their original mean 
wet weights. This agrees well with Din (1986) who found the dried 
weight of A. mauritiana to 8% of its original wet weight. 

Mean length of A. mauritiana at the beginning and end of processing 
was greater for the reef slope sample than for that of the reef 
flat (Table 1) . At the end of processing, mean length for both 
samples was less than 50% of that in the beginning. 

Table 1. Mean length decrease due to processing for reef flat and 
reef slope samples of A. mauri tiana, collected on Rarotonga in 
March 1989. 

LENGTH (CM) 
Beginning End % of Beginning 

Reef Flat {N:26} 
Mean 17 7 41 

Reef Slo:ee {N-16} 
Mean 23 10 44 
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To detennine value, all dried beche-de-mer goes through a grading 
process, which is based on the species, appearance, origin, and 
length and weight of the final product. Based on a scale of Grade 
1-5 (1 being the highest grade), the largest beche-de-mer produced 
in this trial of 50-60g and 10-12cm, would only be a Grade 4-5 
product (van Eys 1986). These are the lowest grades, making smaller 
sizes produced in this trial (the bulk of the total amount) 
unmarketable. 

Results of Market survey 

Three out of five importers in Hong Kong and four out of five in 
Singapore (see Appendi~ A) responded to a questionnaire asking for 
prices of different grades of A. mauritiana, H. nobilis, and H. 
atra, and any special processing requirements they may have. Two 
responded fairly quickly by telex. Five-of the importers said they 
could not quote prices sight unseen, and asked to send samples. Two 
in Singapore , Weisoon Ltd. and Zee Co. did offer US$/kg cost 
insurance freight (CIF) as follows: 

A. rnauritiana 
H. nobilis 
H. atra 

Company 
Weisoon Ltd. Zee co. 

1.50 >l0crn-3.00,>Scrn-2.00 
4.00 >15cm-5.20,>10cm-3.80,>8cm-3.00 

NO COMMERCIAL VALUE 

These two companies also asked for samples, and four of them 
expressed interest in H. fuscolvia (white teatfish), M. scabra 
(sand fish), Actinopyga ~ (black fish), and T. ananas (prickly 
red fish), if found in the Cook Islands. None of the seven gave any 
special processing requirements, and one included a copy of the SPC 
Beche-de-mer Handbook ( 1979) . Overall, they all seemed "keenly 
interested" in buying Cook Island beche-de-mer. 

Results of Marketing Trials 

To further investigate the commercial value of A. mauritiana, H. 
nobilis and H. atra, a marketing trial was performed by mail. For 
this, samples were sent only to the seven companies which responded 
to the market survey questionnaire. The samples were obtained from 
this study (MMR) , and from the processing trials of a private 
entrepreneur (Jack Arbuthnott). The differences in processing and 
end products of these two trials are listed in Table 2. 
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Table 2. Differences in processing and end products of MMR and 
Arbuthnott trials. 

MMR 

Processing 

Slit dorsally from within 
2.5cm ·of mouth and anus 

Gutted after boiling 

Smoked-Sun Dried 

End stubs removed during 
smoking 

[ End Product 
f 

Pleasant smoked odor 

Black dorsally, dark brown 
ventrally 

Thick, slightly wrinkled 
body wall 

Arbuthnott 

�lit dorsally 5cm only at 
one end 

Gutted before boiling 

Gas heat dried 

End stubs never removed 

Displeasing odor 

Uniform light brown 

Thin, smooth body wall 

One individual of A. mauritiana (50g, 10cm) from each processing 
trial, and one individual of H. atra (20g, 4cm) and H. nobilis 
(70g, 12cm) from the Arbuthnott processing trial only, were 
included in the samples sent to Hong Kong. Samples sent to 
Singapore included only two individuals of A. mauritiana (one from 
each processing trial; size 50g, 10cm) because of the previously 
expressed lack of interest in H. atra, and the inability of 
Arbuthnott to supply more H. nobilis. A questionnaire was also sent 
along with the samples asking if th�y preferred one type of 
processing over the other, and the price per kg they would pay for 
each sample. 

, Four out of the seven companies ( see Appendix A) that were sent 
· samples responded, two from Hong Kong and two from Singapore. Of
; the two from Singapore, one (Hiap Heng Chung) said that A.

mauritiana was 11 not suitable for its market"; the other (Weisoon 
\Ltd.) stated that the samples were not thoroughly dried, and that 
} their best price would be US$2. 00/kg CIF based on a quantity order 
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of a full container load. The two Hong Kong companies offered the 
best prices as follows (Summer Sea Products*, Heep Tung Hong#): 

Species size Price 0S$/kq CIF 

A. mauritiana 50g, 10cm 4.50* 
H. nobilis 70g, 12cm 5.50* 
H. atra 20g, 10cm 1.20# 

It also said that prices for 90-l00g pieces would be about 10% 
higher. All four companies again expressed interest in buying other 
species such as sandfish, bigger black and white teatfish, deep 
water redfish, prickly redfish, blackfish and Hiap Heng Chung even 
wanted the traditionally low valued greenfish (Stichopus 
chloronotus). Alu and Cook (1987) also found importers in Hong Kong 
to offer better prices than those in Singapore. 

Discussion 

The reef slope of Rarotonga seems to hold a much higher percentage, 
than the reef flat, of A. mauritiana that will be of any value 
after the over 90% weight and 50% length loss due to processing. 
The mean weight after processing of the 26 individuals collected on 
the reef flat was only 9g, while that of the 16 from the reef slope 
was 44g; and only 2 of the farmer's 26 (8%), while 8 of the 
latter's 16 (50%), were of marketable size (at least 50g-10cm, 
Grade 5). Other stock assessment surveys on Rarotonga have 
confirmed the distribution found during this study. This means that 
reef flat stocks alone would most likely not be able to support 
even a small scale beche-de-mer industry. If any export of A. 
mauritiana is to start, a fair percentage, if not the majority, 
wil.l have to be harvested from. the reef slope. One entrepreneur 
investigating commercial production of A. mauritiana, has also 
found the reef slope to be the best place to find large individuals 
(Arbuthnott, pers. comm.) on Rarotonga. Harvesting from the reef 
slope will require more work than from the reef flat (i.e. getting 
over the reef edge or diving from a boat, instead of just walking 
on the reef flat at low tide), and it may only be harvested safely 
when there is little or no swell. surveys of Aitutaki's reef flat 
suggest that its reef flat supports the bulk of the surf redfish 
population there, from juvenile to adult, unlike Rarotonga where 
juveniles are found on the reef flat and most adults on the reef 
slope. Reef flats of islands like Aitutaki, most likely those of 
the northern Cooks, could possibly support small scale beche-de-mer 
production. 

Based on the 93% weight loss found in processing of the reef slope 
sample, 14kg wet weight, between 10-20 individuals weighing 700g to 
1.4kg each, of A. mauritiana will be needed to produce 1kg of 
marketable dried beche-de-mer. Sample collection on Rarotonga for 
this report, by 2 collectors for 15 minutes in both areas, produced 
2 individuals from the reef flat and 8 from the reef slope within 
this weight range. At· these rates, it would take at least 2.5 man 
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hours on the reef flat and a little over o.5 man hours on the reef 
slope, to collect enough A. mauritiana to produce 1kg of marketable 
dried beche-de-mer (this does not include time to get to and from 
the collection site). 

Although commercial collectors may develop a quicker and more 
efficient harvesting method, the time needed for processing will 
remain relatively the same. While processing is not physically and 
mentally demanding, it does require a high level of attention for a 
period of several days to produce high quality beche-de-mer. This 
level of attention could be cut by eliminating smoking from the 
drying process, and doing it all by sun. Indeed, drying method 
seems to be an area of difference in beche-de-mer literature, with 
some (SPC 1979, Conand 1986, Alu and Cook 1987) describing smoke 
drying as part of processing and others reporting the use of sun 
drying only (Din 1985, van Eys 1986). The companies that responded 
to the marketing trial did not express a preference between the 
smoked (MMR) and oven dried (Arbuthnott) ·samples, so no conclusion 
can be reached on the market's preference. Processing for this 
study followed the SPC Handbook No. 18 (1979), and thus included 
smoking, because it seem to be the established standard for 
processing in beche-de-mer literature for the Pacific. 

Given the time necessary for collecting and especially processing, 
the highest offered- price of US$4. 50 (roughly NZ$7. 00) /kg CIF is 
quite low on a hourly basis. Compared to many "developing 11 

countries, and most of those who export beche-de-mer, the expected 
wage on Rarotonga is relatively high (at least NZ$2.50/hr). People 
of the outer islands where there are few sources of income (e.g. 
Pukapuka), would most likely be more interested in pursuing beche
de-mer production and export. Baseline surveys of two outer 
islands, Aitutaki (Passfield and Zoutendyk 1989) and Palmerston 
{Anon, 1989), have shown A. mauritiana stocks on the latter to be 
at least equal to, and those on the former appreciably greater 
than, those found on Rarotonga. A. mauritiana stocks in the 
northern group should be similar to these, and those in the 
southern group similar to stocks on Rarotonga. 

Anon (1989, after Van Eys and Philipson, in press} reports the 
current price for good quality surf redfish to range from 0S$4.00-
6.00 (NZ$6.00-9.00)/kg free on board {FOB}. No companies in this 
market trial offered to buy beche-de-mer FOB, which would make 
export from the Cook Islands much more feasible. This discrepancy 
may be due to the fact that Cook Island beche-de-mer is an unknown 
to the importers, and will need to prove itself of consistently 
good quality before premium prices FOB will be offered for it. or, 
this maybe an area in the beche-de-mer trade open to bargaining, 
with the buyer always first offering to buy CIF. 

Shipping costs CIF to Hong Kong and Singapore would be at least 
NZ$2.50/kg, cutting 36% off the best offered price of NZ$7.00/kg. 
These shipping costs would also make export of lower valued species 
(e.g. H. atra) impossible. Shipping costs from the outer islands to 
Rarotonga would be about NZ$0.13/kg. for shipping, the dried beche-
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de-mer would need to be packed and sealed in plastic bags to keep 
out moisture. Proper packing is crucial for the long boat journey 
to Hong Kong or Singapore because if the beche-de-mer absorb too 
much moisture, there value will be cut drastically. 

summary and conclusion 

Processing of Actinopyga mauritiana into dried beche-de-mer caused 
decreases of over 90% in weight and 50% in length. Based on the 93% 
weight loss found in processing of the reef slope sample, A. 
mauritiana of at least 700g wet weight need to be harvested to end 
up with a dried product of marketable size (at least 50g-10cm, 
Grade 5). Also, 14kg wet weight, between 10-20 individuals weighing 
700g to 1. 4kg each, will be needed to produce lkg of marketable 
dried beche-de-mer. Approximately 8% of the A. mauritiana collected 
from the reef flat, and 50% from the reef slope, of Rarotonga were 
at least in the bottom end of this range. Thus, the reef slope 
would need to be harvested to support a cottage beche-de-mer 
industry on Rarotonga. surveys on Aitutaki showed its reef flat to 
hold a much larger percentage of marketable size surf redfish, with 
a mean weight of 600g. Reef flats of islands like this, most likely 
the atolls of the Northern Cooks, could possibly support a small 
beche-de-mer industry. 

Al though some impor:ters in Hong Kong and Singapore seemed keenly 
interested in buying Cook Islands beche-de-mer, the highest price 
offered for A. mauritiana in response to a marketing trial was only 
about NZ$7.00/kg CIF. The time required for harvesting and 
especially processing A. mauritiana makes the monetary return per 
hour very low. Because of this and the high expected wage on' 
Rarotonga, outer islands such as Pukapuka may be the only places 
interested in producing beche-de-mer (assuming availability of 
sufficient stocks). High shipping costs to Hong Kong and Singapore 
would significantly cut any profits on the export of A. mauritiana, 
and make the export of low value species (e.g. H. atra) impossible. 
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APPENDIX A 

List of Importers contacted 

k - responded to Market Survey 
# - responded to Marketing Trial 

Hong Kong 

Summer Sea Product Co.Ltd. * 
808-809 Wing Tuck Comm. Cen. 
177-183 Wing Lok Street 

Heep Tung Hong Co. * # 
Rm. 1302, Wing Yue Blg, 
60-64 Des Voeux Road West 

Yue Fung Marine Products 
76 Des Voeux Road West 

Luen Yick Hong 
44 Bonham Strand West 

Tsun Yip Trading Co.* 
801-A Alliance Blg. 8/F 
130-6 Connaught Road Central 

Singapore 

Weisoon Marketing Pte. Ltd.*# 
Block 1057. 
Eanos Ave. 3, # 04-69 

Chip Chiang 
No. 28 Hong Kong St. 
Singapore 0105 

Vanlea Trading Pte. Ltd. 
109 North Bridge Road 
04-34 Funan centre 
Singapore 0617 

Zee Trading Company* 
41 North Canal Road 
Singapore 0105 

Hiap Heng Chung Pte. Ltd.*# 
5-6 North Canal Road 
Singapore 0104 

Shafiq Trading Pte. Ltd. * 
1, Sophia Road 
01-31, Peace Centre 
Singapore 0922 




