
Introduction

Fishery managers need better information on the 
growth and movement of commercially valuable 
sea cucumbers. Reliable estimates of sea cucum-
ber growth rates in natural habitats provide a bet-
ter understanding of how quickly the animals can 
attain harvestable size from juvenile stages. These 
estimates are important, for example, in assigning 
the periodicity of rotational fishing closures or time 
frames for temporary closures. Information on dis-
placements of sea cucumbers over medium and 
long time intervals (e.g. 1–5 years) can inform man-
agers about how far different species are likely to 
disperse and, therefore, how large no-take reserves 
need to be to protect breeding populations.

The estimation of growth rate and displacement 
of marine animals in the field is usually achieved 
through mark-recapture studies. A number of indi-
viduals need to be tagged with tags that are indi-
vidually identifiable and can be identified rapidly 
in the field. Tags need to be generally retained for 
long periods and need to be benign in their effects 
on the animals’ growth and movement. 

Previously, we studied the retention and detection 
of various tag types on the sandfish Holothuria scabra 
(Purcell et al. 2006). That study indicated that coded 
wire tags and elastomer implants could not be used 
to identify individuals easily and that T-bar tags 
were stressful to the animals and expelled quickly 
in juveniles. We therefore proposed to try the use 
of passive induced transponder (PIT)* tags, inserted 

into the coelomic cavity of sea cucumbers, as the 
new tagging method for the present study. The PIT 
tags (also called microchips) are the same as those 
used in livestock and pets. They are commonly 12 
mm long and return a signal to a decoder to show 
the individual tag number. Success in the retention 
and benign effects of PIT tags has been documented 
for fish (Ombredane et al. 1998; Skov et al. 2005; 
Woods 2005), crustaceans (Bubb et al. 2002) and sea 
urchins (Woods and James 2005) but no studies had 
been published on their use in sea cucumbers.

The short-term study was conducted to trial the PIT 
tags in two species, Holothuria whitmaei and Actino-
pyga miliaris. These species were chosen because 
they are commercially important, belong to different 
genera, and were relatively abundant at the study 
site. We aimed to determine if the retention of PIT 
tags was high enough over one month to give con-
fidence in their use for long-term mark-recapture 
studies. Animals were also tagged with double T-bar 
tags. The body wall of Holothuria whitmaei is 12 mm, 
whereas it is 6 mm thick in Actinopyga miliaris (SPC 
2004). Single T-bar tags were used on seven sea 
cucumber species by Conand (1991), who found that 
retention was generally poor but could be nearly two 
years in some individuals. However, she concluded 
that “the tagging generates a stress” because some 
tagged individuals eviscerated, individuals of most 
species shrank after tagging, and tags were often 
expelled by the animals. We therefore only employed 
the use of T-bar tags as a means of later distinguish-
ing the tagged animals from wild conspecifics, not as 
a proposed method for biological studies.
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Abstract

We tested the short-term retention of passive induced transponder (PIT)* tags on 20 adult sea cucumbers 
of both Holothuria whitmaei and Actinopyga miliaris in New Caledonia. One PIT tag was injected into the 
coelomic cavity of each individual. One double T-bar tag was inserted into the same hole in the body wall 
as a means of later identifying the individuals with PIT tags. Only eight days after release in suitable reef 
habitats, just one-quarter of H. whitmaei individuals retained PIT tags and no A. miliaris individuals retained 
them. T-bar tags caused lesions in many H. whitmaei and we concur with previous studies that these tags are 
unsuitable for biological studies on most tropical sea cucumber species. In view of the poor retention of PIT 
tags, we encourage the development of novel tags for tropical sea cucumbers that are individual, biologi-
cally benign, cheap and can be identified in the field. 
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Methods

The study commenced on 25 April 2007 at Ilot Maî-
tre, New Caledonia. The large reef surrounding the 
island was declared a provincial marine reserve in 
1990. We collected 20 individuals of two species 
with different body morphology and size: Holothu-
ria whitmaei (black teatfish) and Actinopyga miliaris 
(hairy blackfish). All H. whitmaei individuals were 
collected from the reef base on the northwest side 
of the main reef, and all A. miliaris individuals were 
collected in shallow lagoon seagrass beds just to the 
north of the island. 

The animals were placed in bins of seawater on a 
boat, and were drained for about 1 minute on deck 
before being measured (length and width on the 
ventral surface, to ± 0.5 cm) and weighed (to ± 5 g, 
with an electronic balance). The body weights of H. 
whitmaei individuals averaged 2,440 g, while those 
of A. miliaris averaged 532 g.

Immediately after being weighed, one PIT 
tag was injected into the coelomic cavity 
on the dorsal surface, about one-third 
of a body length from the anus. A dou-
ble T-bar tag was then inserted through 
the body wall, in the hole from the PIT 
tag injection, such that one anchor was 
on the medial surface of the body wall 
and one anchor was outside the animal. 
The functioning and individual number 
of each PIT tag was then verified with a 
hand-held reader (Fig. 1). 

The animals were held briefly in bins with 
fresh seawater before being placed on the 
reef in two groups. All of the 20 H. whit-
maei were placed within an area of about 
20 m2 on sand-covered pavement in the 
lagoon next to large rocks where they could find 
shelter. This is a habitat in which we find H. whit-
maei on other reefs and in which we have found this 
species at Ilot Maître. The 20 A. miliaris were placed 
in a separate group in shallow seagrass beds, in an 
area of about 20 m2 near where they were collected. 
We also removed untagged A. miliaris from that 
area. The functioning of the PIT tags underwater 
was verified using the decoders, through a plastic 
bag, on several occasions.

Eight days after tagging and releasing the sea cucum-
bers, we returned to the field sites where the two 
groups had been placed. All 20 individuals of both 
species were relocated visually. We then recorded 
whether the animals had retained the T-bar tag, 
and noted the tag number (Fig. 2). The presence of 
a PIT tag was checked thoroughly using the decod-
ers, as practiced in the previous week. Because few 
PIT tags were detected (discussed below) we also 

dissected a couple individuals, which verified that 
there were no PIT tags retained in the body cavity.

Results and discussion

Eight days after tagging, only 5 out of the 20 tagged 
H. whitmaei had retained PIT tags, and only 10 out 
of the 20 individuals had retained the T-bar tags. 
Additionally, we observed that about half of the 
individuals with T-bar tags had infected lesions 
(white growth and exposed tissue) around the 
insertion point of the tags. A T-test showed that 
animals retaining PIT tags were not significantly 
heavier than those that lost them (t18=0.53, p = 0.60). 
Although H. whitmaei individuals that retained 
T-bar tags were heavier (2,641 g) than those that 
had expelled them (2,240 g), the difference was not 
significant (t18=1.54, p = 0.14).

None of the A. miliaris had retained PIT tags, but 12 
out of the 20 individuals had retained T-bar tags. 
Notably, only a couple of the animals with T-bar 
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Figure 1 . A) PIT tag. B) Hand-held PIT tag decoder  
(Loligo Systems ApS, Denmark).

Figure 2.  A black teatfish, Holothuria whitmaei, 
on the lagoon reef platform, showing an orange 

T-bar tag (circled) retained in the body wall,  
eight days after tagging.
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tags had lesions near the tag insertion points. A. mil-
iaris individuals that retained T-bar tags were heav-
ier, on average  (566 g), than those that lost them 
(481 g), but the difference was marginally non-sig-
nificant (t18=2.07, p = 0.053). 

In view of low tag retention rates after only eight 
days in both species, we concluded that PIT tags 
were unsuitable for these species, and probably for 
other related species too. Also, the lesions seen with 
T-bar tags, and the relatively high loss rate of about 
half the tags in eight days, suggested that they were 
also unsuitable for studies on growth and behaviour. 
In both species, we found an indication that larger 
individuals retain T-bar tags better than smaller 
ones. Similarly, Conand (1990) found that small A. 
echinites lost T-bar tags more readily than large ones 
and caused “necrosis of the body wall, sometimes 
leading to death”. Deleterious effects were a general 
conclusion of Conand (1991) using single T-bar tags 
on five of seven sea cucumber species. Her findings 
on movement of tagged A. mauritiana and A. echinites 
are valuable, as few results of this nature exist, but 
whether the movement rates were affected (higher 
or lower) by the tags cannot be discounted. A key 
result of Conand (1991) was that the utility of T-bar 
tags differs among species. Based on findings on the 
two species in the present study, we believe T-bars 
have limited use in biological studies (e.g. growth, 
movement, mortality) on most tropical sea cucum-
bers. Further improvements to minimise deleterious 
affects of external tags on sea cucumbers could prove 
resolve this problem. 

Conclusions

T-bar tags can cause lesions in sea cucumbers, and 
we argue that external tags of this nature may con-
found results from studies on growth and move-
ment due to deleterious effects on animal health. 
PIT microchips were mostly rejected and, unfor-
tunately, do not appear to be suitable tags for sea 
cucumbers. 

Genetic fingerprinting remains a useful “tagging” 
method for mark-recapture studies on sea cucum-
bers (Uthicke and Benzie 2002, Uthicke et al. 2003). 
However, it requires much analytical competence, 
detection is relatively costly, and tagged and 
untagged animals are indistinguishable in the field. 
Fluorochrome marking (Purcell et al. 2006) is cheap 
but is mostly a batch-marking technique that could 
only be applied in the field to small isolated groups 
of individuals, which again, are distinguishable 
only after examination of tissue samples in the lab-
oratory. We therefore encourage the development 
of novel tagging methods for sea cucumbers that 
are cheap, allow animals to be individually distin-
guished in the wild, and are benign in terms of their 
affect on animal health.   

Acknowledgements

This study was support by the ZoNéCo program of 
ADECAL and by the WorldFish Center. We thank 
Bernard Fao and Pablo Chavance for assistance in 
the field. 

References

Bubb D.H., Lucas M.C., Thom T.J. and Rycroft P. 
2002. The potential use of PIT telemetry for 
identifying and tracking crayfish in their natural 
environment. Hydrobiologia 483:225–230.

Conand C. 1990. The fishery resources of Pacific 
island countries. Part 2: Holothurians. FAO 
Fisheries Technical Paper 272.2, Rome. 143 p.

Conand C. 1991. Long-term movements and mortal-
ity of some tropical sea-cucumbers monitored 
by tagging and recapture. p. 169–175. In: Yan-
agisawa, Yasumasu, Ogurao, Suzuki and Moto-
kawa (eds). Biology of Echinodermata. Balkema, 
Rotterdam.

Ombredane D., Baglinière J.L. and Marchand F. 1998. 
The effects of Passive Integrated Transponder 
tags on survival and growth of juvenile brown 
trout (Salmo trutta L.) and their use for study-
ing movement in a small river. Hydrobiologia 
371/372:99–106.

Purcell S.W., Blockmans B.F. and Nash W.J. 2006. 
Efficacy of chemical markers and physical tags 
for large-scale release of an exploited holothu-
rian. Journal of Experimental Marine Biology 
and Ecology 334(2):283–293.

Skov C., Brodersen J., Brönmark C., Hansson L.-A., 
Hertonsson P. and Nilsson P.A. 2005. Evalua-
tion of PIT-tagging in cyprinids. Journal of Fish 
Biology 67:1195–1201.

SPC. 2004. Pacific Island sea cucumber and beche-de-
mer identification cards. Secretariat of the Pacific 
Community, Noumea. 50 p. http://www.spc.int/
coastfish/Fishing/BDM-ID/BDM-IDcards.htm

Uthicke S. and Benzie J.A.H. 2002. A genetic finger-
print recapture technique for measuring growth 
in ‘unmarkable’ invertebrates: negative growth 
in commercially fished holothurians (Holo-
thuria nobilis). Marine Ecology Progress Series 
242:221–226

Uthicke S., Welch D., Benzie J.A.H. 2003. Slow growth 
and lack of recovery in overfished holothurians 
on the Great Barrier Reef: evidence from DNA 
fingerprints and repeated large-scale surveys. 
Conservation Biology 18:1395–1404.

Woods C.M. 2005. Evaluation of VI-alpha and 
PIT-tagging of the seahorse Hippocampus abdom-
inalis. Aquaculture International 13:175–186.

Woods C.M. and James P.J. 2005. Evaluation of pas-
sive integrated transponder tags for individu-
ally identifying the sea urchin Evechinus chlo-
roticus (Valenciennes). Aquaculture Research 
36:730–732.

55SPC Beche de Mer Information Bulletin #28 – October 2008


