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Editorial

Welcome to the 26th issue of the SPC Beche-de-mer Information Bulletin, which 
begins with a pilot study conducted in Samoa by Eriksson et al. (p. 2) on the 
regeneration of Stichopus horrens, a species whose viscera are locally consumed. 
The authors suggest that such research will help to understand S. horrens organ 
regeneration in the �eld and prove valuable for future management of this 
�shery. An article by Leeworthy and Skewes (p. 5) details a new method for 
conducting underwater visual censuses, referred to as the hip-chain transect.  
A recent survey by Mulochau et al. (p. 7) shows that some remote reefs of the 
Indian Ocean near Mayotte have very poor holothurian fauna, which could be 
a sign of overexploitation. Ahmed and Lawrence (p. 14) relate how four years 
after a ban on the sea cucumber �shery in Egypt, some commercial species are 
showing signs of returning, although there is no evidence of stock recovery. 
The Seychelles� sea cucumber �shery is expanding rapidly and requires 
management. Aumeeruddy and Conand present new data (p. 19) on the dried 
products of �ve marketed species. The authors hope that this information will 
be useful for describing species characteristics and for establishing market 
grades. Leeworthy contributes another article, this one on the application 
of the Two-Term Local Quadrat Variance Analysis, with data obtained by 
using conventional underwater visual census of Actinopyga echinites (p. 26). 
Hirimuthugoda et al. (p. 31) pursue their research on probiotic yeasts with 
phytase activity, identi�ed from the gastrointestinal tract of sea cucumbers.

We continue to publish observations on sea cucumber natural spawnings, 
�ssion and recruitment, so don�t hesitate to submit your �eld or laboratory 
observations. In this issue, F.A. Abdel Razek et al. (p. 33) describe a new case 
of induced �ssion in Holothuria arenicola.

Please note that instructions have been prepared to assist authors and editors 
in writing and submitting papers for this publication. They are available at: 
http://www.spc.int/coast�sh/news/SIG-instructions.pdf

As usual, this and all previous issues of the bulletin are available in PDF 
format on SPC�s website at: http://www.spc.int/coast�sh/News/BDM/
bdm.htm

I would like to remind readers that all articles and abstracts published in the 
bulletin can be found in a database that has been developed by SPC�s Fisheries 
Information Section. This database includes more than 600 article and abstract 
titles that can be searched by title, author name(s), scienti�c name, region 
or country. Each search result is presented with a hyperlink that allows 
downloading in PDF format. The database is available on SPC�s website at: 
http://www.spc.int/coast�sh/news/search_bdm.asp. 

Finally, I�d like to draw your attention to a joint project between different 
partners of the Aspidochirote Working Group. You will �nd more information 
on this project at: http://www.uog.edu/marinelab/peetcukes/index.html

Chantal Conand
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Introduction

In Samoa, sea cucumbers are harvested for subsist-
ence and artisanal purposes. Four species are tar-
geted by local �shers: peanut�sh, Stichopus horrens 4 
(local name sea); brown sand�sh, Bohadschia vitiensis; 
lolly�sh, Holothuria atra; and the leopard or tiger-
�sh, Bohadschia argus. S. horrens is the most sought 
after species and is �shed for its viscera (generally 
the intestine, but also respiratory tree and gonads). 
The viscera product is removed from live animals 
and consumed raw, while processed animals are 
returned to the water alive. The viscera product 
from sea is placed � along with body wall strips 
from other sea cucumbers � in bottles �lled with 
seawater and sold at local markets and along the 
roadside (Figs. 1 and 2). This species is also �shed in 
other parts the Paci�c, such as Tonga (K. Friedman, 
pers obs). Sea supports a �gamat water�5 indus-
try in Malaysia (Baine and Forbes 1998; Baine and 
Choo 1999), where its use as a traditional nutrition 
and drug agent is well documented (Ridzwan et al. 
2003; Hawa et al. 1999).

Some �shermen believe that animals survive the 
harvesting procedure and that returning processed 
sea to the ocean allows the animals to be harvested 
again after they regenerate their internal organs. 
The animals� survival and the possible regeneration 
of their viscera after cutting has attracted the atten-
tion of researchers, but few experiments have been 
conducted on potential survival and regeneration 
rates for animals harvested in the traditional �sh-
eries in the Paci�c (Lambeth 2000). Some studies 
show that intestinal regeneration is possible among 
holothurians (e.g. Quinoæes et al. 2002; Mash-
anov et al. 2005), as well as gonadal regeneration 
(Drumm and Loneragan 2005). Studies on another 
species (e.g. Holothuria parvula) suggest that full or-
gan regeneration (following self-induced �ssion) 
may take up to a year (Emson and Mladenov 1987). 
It is not known if S. horrens survives the harvest-
ing process in Samoa, and even less is known about 
whether regrowth of its internal organs would al-
low re-harvesting for the collection of more viscera 
product. The possibility that animals survive the 
removal of their viscera consequently provides an 
exciting possibility for the management of a declin-
ing �shery, where a rotational �shing scheme could 
boost productivity.

A pilot study to investigate the survival of Stichopus horrens after  
viscera harvest in Samoa

H. Eriksson1, K. Friedman2, A. Solofa3 and A.T. Mulipola3

1.	 Uppsala University, Sweden. Email: Hampo.Eriksson@gmail.com
2.	 SPC, Reef Fisheries Observatory. Email: KimF@spc.int
3.	 Ministry of Agriculture and Fisheries, Samoa. Email: samoa�sheries@lesamoa.net
4.	 In the past, this species has often been referred to as Stichopus herrmanni, and nomenclature is currently under further review.
5.	 Gamat water is boiled coelomic �uid. It is taken orally for certain ailments.

Figure 1.  The S. horrens (sea) viscera product.

Figure 2.  Bottles of sea cucumber raw product: 
the brown mass is viscera from S. horrens and the 

white mass is from the body wall of B. vitiensis.
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Fishing for sea

In Samoa, sea are collected at night from a canoe us-
ing an underwater torch and a mask and snorkel (or 
goggles). The sea are kept in the bottom of the canoe 
in water (see Fig. 3) and brought back to shore after 
�shing where they are placed into buckets and held 
until processing. Fishing trips usually last around 
three hours. One-third of each bucket is �lled with 
animals and then topped up with fresh seawater. 
Keeping the sea in buckets allows the animals to 
empty their intestines of sand, which makes the 
viscera product more edible. In general, animals are 
left in buckets for two to �ve hours, although the 
time varies between sites and �shermen. The sea is 
then processed by cutting a slit in the side of the ani-
mal with a knife (Fig. 4) to expose the viscera, and 
the intestine is checked for sand before being placed 
in a glass bottle. After the animal has been cut and 
emptied of its viscera, it is discarded into a separate 
bucket that is �lled with a small amount of seawa-
ter. It seems that less care is taken of these animals 
after processing. Processed animals are returned to 
the ocean, close to the shoreline, which is not the 
preferred habitat of sea in most �shing locations. 
Even if the animals survive the cutting procedure, 

they may stand less chance of survival after being 
returned to the ocean, away from their preferred 
habitat. In villages where �shing was observed, the 
nearshore areas had high sediment loading, were 
exposed to wave action, or had a very high terres-
trial in�uence (including runoff of village wastes). 

Pilot study

Following the PROCFish/C survey in Samoa, a pi-
lot study was set up to learn about what happens 
to S. horrens after they have been cut and emptied 
of viscera. The authors believe that post processing 
handling of S. horrens could play a vital role in the 
future management of the �shery. The study was 
performed as a small-scale survival project and at-
tempted to determine the survival rate of S. horrens 
after processing. The study was conducted from 
8�12 December 2005 in the village of Toamua, just 
west of Apia. 

Three hours were spent �shing from 19:30 to 22:30, 
and during this time 23 S. horrens individuals were 
caught. The catch was brought back to shore and left 
overnight (8 h) in a bucket. In the morning, the ani-
mals were cut and processed by a local �sher. These 
processed animals were placed in cages, three cages 
with six animals each, and one cage of �ve animals 
in a nearshore area (where the animals were usu-
ally returned). Two to three large rocks were placed 
inside each cage to hold it down; these rocks also 
provided shelter for the animals. On the following 
day, the animals were checked for survival and the 
possible heal of their cut. After 24 hours in the cag-
es, 13 animals were still alive: nine had healed their 
cut, three had almost healed, and one remained in 
a similar condition to when it was processed. Af-
ter four days, four of the animals were cut open to 
check for possible regrowth of viscera. No viscera 

Figure 3.  Sea �sher with live product in his canoe. Figure 4.  Cutting S. horrens for its viscera.
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regrowth was noted for any of the animals. In spite 
of its small scale this study still reveals a rough sur-
vival estimate of about 50% after the �rst 24 hours in 
the cages, and that out of these survivors the major-
ity had completely healed their cut. These �ndings 
are in agreement with a similar study of Holothuria 
leucospilota, where it was found that incisions in the 
body wall healed within a few days (Drumm and 
Loneragan 2005).

Outlook

The authors realise that the experiment was pre-
liminary and wish to draw attention to the failings 
of this study and highlight what is necessary for fu-
ture work. 

Experience from this pilot study has shown that plas-
tic mesh cages (size: base 450 mm x length 450 mm x 
height 200 mm, mesh size: 12�17 mm) used to hold 
post-processed animals may be unsuitable for use as 
a holding unit, because the mesh size is too large, al-
lowing animals to escape, and the cage itself has an 
effect on the recovering animals. In a similar study 
with H. leucospilota, cages were lined with 2 mm ny-
lon mesh with excellent survival rates of processed 
animals (Drumm and Loneragan 2005). 

The authors believe that survival may be affected 
by two factors: processing and the selection of the 
catch�return area. Handling issues, which include 
transport and holding procedures, need to be as-
sessed, and returning cut animals to inshore sites 
or areas of S. horrens habitat might also critically 
affect the survival of processed animals. Further 
studies would ideally include treatments that assess 
pre- and post-processing holding times, and the 
return of processed animals to both nearshore ar-
eas (where �shers currently return their catch) and 
preferred S. horrens habitat (where the animals are 
caught). Some �shers harvest sea by day when the 
animals are typically not feeding; this way, �clean� 
viscera can be removed immediately. Discards from 
this �shing activity are done in the vicinity of the 
collection site. Experiments designed to test the se-
lection of the catch�return area might bene�t from 
this difference in the catch�return method.

Other factors to be considered are post-processing 
predation and the effects of wave exposure in near-
shore areas. More long-term assessments might also 
suggest the best time to harvest sea, and a time pe-
riod that processed stock should be rested, before 
they are re-processed. 

Summary

This pilot study showed that S. horrens can survive 
the harvesting and processing procedures that are 
necessary in order to collect viscera. This study 

also shows that the animals are able to heal their 
cut, although no further conclusions can be derived 
from these results. Future studies should address 
the probability of survival, depending on handling 
procedures and the catch�return area. The authors 
believe that such research will increase the under-
standing of S. horrens organ regeneration in the 
�eld, and will prove valuable for future manage-
ment of this �shery. 
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Underwater visual census (UVC) benthic surveys 
are typically done by laying out rope or lines on the 
sea bottom. A diver then follows and count species 
of interest. Such rope transects are slow to deploy 
and retrieve, limiting the number of transects that 
can be completed and, therefore, the precision of 
the survey. Most benthic species have a patchy dis-
tribution, meaning that a high number of sites must 
be surveyed.

Several methods for carrying out UVC surveys 
without using transect lines have been developed in 
order to increase the ef�ciency of sampling. Timed 
swims (Hart 2006), manta-tows (Moran and De�ath 
1992) and �ow meters (Conand pers comm. 2007) 
are very ef�cient methods, however, all are subject 
to some uncertainty with regard to transect dimen-
sions, especially transect length. 

The hip-chain transect method, which uses a 
thread-release measuring device, has the advan-
tage of providing an accurate measure of transect 
length, while also being very ef�cient because it 
eliminates the need to lay and retrieve a transect 
line. The diver lays the transect line as he swims, 
using a biodegradable cotton thread, with the dis-
tance from the point of origin measured as the 
thread is released. This has the added advantage of 
allowing access by divers into areas that boats can-
not access, due to draught restraints or the pres-
ence of navigational hazards. 

Using the hip-chain method dramatically increases 
the number of samples that can be completed dur-
ing limited (and often expensive) �eld programmes; 
this in turn can increase the precision, accuracy and 
extent of marine surveys. The hip-chain method is 
an improvement on existing technology and will 
allow for greater accuracy and a broader focus for 
future marine survey-based studies.

Description 

The hip-chain method relies on a �Chainman� 
brand thread-release measuring device modi�ed 
for use in saltwater to measure transect length. The 
hip-chain device has a reel of biodegradable cotton 

that goes through a calibrated gear wheel, which 
measures the distance in meters.

Prior to using the device in saltwater the hip-chain 
needs to be modi�ed by replacing the spool mecha-
nism with a stainless steel bolt and drilling a hole in 
the body of the counter to allow for the addition of 
lubricant (e.g. WD40) to prevent corrosion.

The hip-chain device, pole, tally counter and com-
pass are all assembled with wire, cable ties and/or 
hose clamps into a sampling assembly. Half of a 
clipboard is also added in order to hold a data sheet 
for divers to record habitat, depth, date, time and 
species counts. A pencil is attached using a leash of 
twisted tape. Periodic calibration of the hip-chain 
device is recommended. This can be done on land 
and is a fairly basic process. An example of a ver-
sion of the hip-chain sampling assembly used for 
sampling holothurians is shown in Figure 1.

At the starting point for the transect, the diver ties 
the cotton thread to a piece of rock or coral at the 
bottom by means of a small wire stake. As the diver 
swims along the transect, the hip-chain device ac-
curately measures the distance swum. When the 
diver reaches the desired transect length, the cotton 
thread is broken off and left on the bottom to de-
grade. The diver counts species of interest along the 
transect using the tally counter. For multiple spe-
cies assessments, tally counters with up to six banks 
may be used. 

A diver can control transect width by holding a pole 
in front of him while swimming the transect. The 
feasible maximum width of a transect is restricted 
by the �eld of view available to the diver as deter-
mined by water clarity and the increased dif�culty 
in searching and governing boundary effects with 
distance. A 2 m-wide transect has been used success-
fully in open substrates, with a narrower, 1.25 m-
wide transect used in more cryptic habitats to survey 
highly abundant species, due to the greater dif�culty 
in obtaining accurate counts in this circumstance.

Because the transect line is laid while the diver 
is swimming the transect, it is important that the 

The hip-chain transect method for underwater visual census (UVC)
Grant Leeworthy1 and Tim Skewes2

1.	 Tasmanian Seafoods Pty. Ltd., 13-17 Redgum Drive, Dandenong South, VIC 3175, Australia.  
	 Email: grantl@tasmanianseafoods.com.au
2.	 CSIRO Division of Marine Research, PO Box 120, Cleveland, Q 4163, Australia. Email: tim.skewes@csiro.au 
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transect path is carefully followed to reduce the 
possibility of bias caused by the diver swimming 
towards species/objects of interest. This can be 
achieved by diver training and objective direc-
tion-setting techniques, such as the diver swim-
ming the transect according to a predetermined 
compass bearing. A waterproof compass can 
be attached to the hip-chain assembly to facili-
tate this. A discussion of observer-induced bias 
in transect-based surveys can be found in Mc-
Garvey (2006). Boundary effects (animals that 
traverse the transect boundary on either side 
of the diver) can be dealt with according to a 
standard practice (Andrew and Mapstone 1987; 
Thompson and Mapstone 1997). Again, sufficient 
diver training is necessary to ensure the bound-
ary effects of inclusions and/or exclusions are 
adequately addressed. 
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Introduction

As part of a biodiversity study designed to monitor 
changes in �sheries resources,4 we collected echi-
noderm samples, particularly Holothuridae, from 
Geyser Bank in Mayotte (Fig. 1). This sampling 
was the �rst inventory taken at this bank and little 
scienti�c information existed about sea cucumber 
biodiversity and exploitation in this region (e.g. for 
Mayotte: Pouget 2004, 2005; Conand et al. 2005; for 
the Comoros: Samyn et al. 2005). Data on sea cucum-
bers from Reunion Island (Conand and Mangion 
2002) and crown-of-thorns star�sh (Emeras et al. 
2004) may also be useful. The biodiversity of other 
echinoderms from the islands in the Mozambique 
Canal zone is also poorly known and concerns the 
Glorioso Island reef �ats (Vergonzanne 1977).

Geyser Bank is 300 km west of the northernmost tip 
of Madagascar and 110 km northeast of Mayotte. 
This bank, which has been �shed since the 1990s 
because of its rich �sheries resources, is part of 

Mayotte�s exclusive economic zone (73,600 km2) and 
remains isolated from coastal human pressures.

Worldwide, sea cucumber �sheries are growing, 
thereby giving rise to over�shing in most tropi-
cal Indo-Paci�c countries (Conand 1999 and 2004). 
A lack of data about sea cucumber populations at 
this bank was the reason behind this current study 
initiated by the Mayotte Government. The purpose 
of this work was to make an initial list of the sea 
cucumber species found and provide mean abun-
dances in the prospected zones.

Materials and methods

Study site

Geyser Bank (surface area of 175 km2) is in the 
western Indian Ocean, north of the Mozambique 
Canal, between Mayotte and the Glorioso Islands 
(Fig. 1). This coral structure is built on shoals in 
the open ocean and only certain parts of it can be 

Sea cucumbers and other echinoderms at Geyser Bank, Mayotte  
(Indian Ocean)

T. Mulochau1, C. Conand2 and J.P. Quod3

1.	 Reunion Island Aquarium. Email: aquarium.reunion@wanadoo.fr
2.	 Ecomar Laboratory, UniversitØ de La RØunion. Email: conand@univ-reunion.fr
3.	 Arvam. Email: arvam@arvam.com
4.	 This study was commissioned  by the Mayotte Direction de l�Agriculture et de la ForŒt (DAF) from 4�13 December 2006.
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Figure 1.  Geyser Bank, north of Mozambique Canal.



8 SPC Beche de Mer Information Bulletin #26 � August 2007

Stations Depth Biotope Biocenose

Station 1 on 05.12.2006 AM 12�18 m External slope � bottom of slope

Hard substrate: 46%

Rubble: 34%

Sand: 20%

50% coral cover

39% seaweed cover (including 
76% calcareous algae)

11% other organisms

Station 2 on 06.12.2006 AM 12�18 m Outer slope� Area along the edge of 
the reef

Hard substrate: 84%

Rubble: 34%

Sand: 12%

67% coral cover

30% seaweed cover (including 
67% standing seaweed)

3% other organisms

Station 3 on 06.12.2006 PM 12�18 m Outer slope � bottom of slope

Hard substrates: 64%

Rubble : 21%

Sand : 15%

40% coral cover

51% seaweed cover (including 
82% calcareous algae)

9% other organisms

Station 4 on 07.12.2006 AM 12�18 m Outer slope � bottom of slope

Hard substrate: 63%

Rubble: 26%

Sand: 11%

68% coral cover

32% seaweed cover (including 
39% calcareous algae and 39% 
standing seaweed)

Station 5 on 07.12.2006 PM 12�18 m Outer slope � bottom of slope

Hard substrate: 70%

Rubble: 20%

Sand: 10%

69% coral cover

28% seaweed cover (including 
62% calcareous algae)

Station 6 on 08.12.06 AM 12�18 m Coral heads on sandy bottoms 

Hard substrate: 82%

Rubble : 14%

Sand : 4%

21% coral cover

79% seaweed cover (including 
98% seaweed bed)

Station 7 on 08.12.06 PM 15 m Thallassodendron sea grass bed and 
coral heads of sandy-rubble bottoms 

Sand : 50%

50% seagrass cover

Station 8 on 09.12.06 AM 12 � 18 m Outer slope � bottom of slope

Hard substrate: 66%

Rubble: 22%

Sand: 12%

39% coral cover

61% seaweed cover (including 
60% calcareous algae)

Station 9 on 09.12.06 PM 12�18 m Inner slope � Foot of slope

Hard substrate: 84%

Rubble: 13%

Sand: 3%

68% coral cover

31% seaweed cover (including 
88% calcareous algae)

Station 10 on 10.12.06 AM 12�18 m Outer slope � Along the edges of the 
reef

Hard substrate: 76%

Rubble: 20%

Sand: 4%

47% coral cover

53% seaweed cover (including 
72% calcareous algae)

Station 11 on 10.12.06 PM 9 m Lagoon

Hard substrate: 88%

Rubble: 12%

46% coral cover

54% seaweed cover (including 
75% standing seaweed)

Table 1.	 Biotopes and biocenoses at the 11 stations sampled at Geyser Bank.



seen at the surface during low tide. Several habi-
tats with differing geomorphologic criteria were 
sampled from 11 stations (Fig. 2 and Table 1): the 
external and internal slopes of the outlying sub-
surface reefs, the external slope of the outlying 
underwater reef, the coral heads, and the sedi-
mentary terrace bottoms.

Sampling technique

Sampling was done using underwater dives at 
depths of between 10 and 20 meters. Nine divers 
carried out 40 hours of diving in order to count 
and photograph the different species. The total 
surface area invento-
ried was 28,600 m2 (i.e. 
about 0.015% of the 
bank�s overall surface 
area). The estimated 
surface area for each 
station sampled cov-
ered about 2600 m2: 
750 m2 for the ��sh� 
transect (500 m2 for the 
transect and 250 m2 
outside) and 1850 m2 

for the �xed ��sh� 
points. Sampling at the 
11 stations consisted of 
systematically invento-
rying the reef�s surface 
area, cavities, boul-
ders of dead coral that 
could be turned over, 
and the sediment.
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Figure 2.  Location of the 11 study stations at Geyser Bank.

Results

Total sea cucumber density over the surveyed area 
was 18 specimens for 28,600 m2 (about 5 specimens 
ha-1). Seven species of sea cucumbers were repre-
sented by 18 specimens. Table 2 shows the relative 
abundance and frequency of the various species.

The two most abundant species were Thelenota 
ananas (Fig. 3C), with a relative abundance of 39%, 
and Bohadschia subrubra (Fig. 3B), at 28%. These were 
also the two species with the highest frequency of 
observation at 54.5% and 36%, respectively. Theleno-
ta ananas had a mean density of 2 specimens ha-1.

Species Relative abundance Frequency of observation

Thelenota ananas 39.0% 54.5%

Bohadschia subrubra 28.0% 36.0%

Actinopyga obesa 11.0% 18.0%

Actinopyga mauritiana 5.5% 1.0%

Bohadschia sp. 5.5% 1.0%

Holothuria nobilis 5.5% 1.0%

Holothuria sp. 5.5% 1.0%

Table 2.	 Relative abundance* of each sea cucumber species at 11 stations 
surveyed at Geyser Bank and the frequency of observation** for each 
species.

*	 Expressed as the number of specimens per species/total number of sea cucumbers.
**	 Expressed as the number of stations where the species was found /total number of stations.



Actinopyga obesa (Fig. 3D) was relatively rare with a 
relative abundance of 11% and a frequency of obser-
vation of 18%.

All other species � Actinopyga mauritiana (Fig. 3A), 
Bohadschia sp. (Fig. 3E), Holothuria nobilis (Fig. 3F), 
and Holothuria sp. � were only seen once at a single 
station and can therefore be considered as rare at 
Geyser Bank.

Stations 1 and 8, outer slope stations with an average 
level of coral cover (Table 1), are the stations where 
species richness and abundance were the highest 

with three species each and seven specimens (Ta-
ble 3). Stations 2, 3, 5, 6, 9 and 10 had lower species 
richness with one or two species. No sea cucumbers 
were recorded at Stations 4, 7 and 11. Station 4, which 
had the same biotope and biocenosis as Station 9), 
was an inner slope station with a high level of coral 
cover. Station 7, a seagrass bed station on a sedimen-
tary bottom and Station 11 was a shallow coral head 
station with average coral cover (Tables 1 and 3).

Other echinoderms found included 13 Echinidae 
species, 4 Ophiuridae species, 3 Asteridae species 
and 3 Crinoidae species (Table 3)
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Stations (St) St 1 St 2 St 3 St 4 St 5 St 6 St 7 St 8 St 9
St 
10

St 
11

Holothuridae (7 species)            

Thelenota ananas 1 1   2 1  1 1   

Bohadschia subrubra 1  1   1  2    

Actinopyga mauritiana   1         

Actinopyga obesa 1       1    

Holothuria nobilis         1   

Bohadschia sp.  1          

Holothuroidea sp.          1  

Echinidae (13 species)            

Echinothrix calamaris 1    2   1    

Echinothrix diadema  1   1       

Diadema savignyi     2       

Diadema setosum     2       

Eucidaris metularia   1         

Prionocidaris verticillata         1   

Echinostrephus aciculatus 2 1 1  10 1  50 1 1  

Chondrocidoris gigantea           1

Metalia sp.           1

Clypeaster sp.         1   

Cassiduloida or Spatangoida sp. 1      50      

Cassiduloida or Spatangoida sp. 2       50     

Heterocentrus mammillatus   1  5       

Asteridae (3 species)            

Fromia milleporella 1      1 1    

Leiaster coriaceus        1    

Acanthaster planci          40  

Ophiuridae (4 species)            

Ophiarachnella gorgonia      1      

Ophiocoma erinaceus          1  

Ophiotrix sp. aff vigelandi          1  

Ophiotrix sp.     1       

Crinoidae (3 species)            

Tropiometra carinata   1         

Dorometra mauritiana     2       

Dorometra sp.          1  

Table 3.	 Abundance of the various echinoderm species sampled by station at Geyser Bank (total surface area 
prospected: 28,600 m2) during 40 hours of diving (4.5 h diver-1)


