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SUMMARY
The region under study comprises a total of 25 countries where, although there are some 
sea cucumber fisheries, scant inform ation exists about them. There are eleven species of 
sea cucumbers currently harvested for commercial use in  the region, w ith legal and illegal 
fisheries currently occurring in Mexico, Panama, Colombia, Ecuador, Nicaragua, Peru, 
Venezuela and Chile. In  most of the countries where a fisheiy exists, there is hardly any 
biological or ecological inform ation as well as little knowledge on the population status and 
even, in  some cases, the taxonom y of the species under commercial exploitation. In  most 
countries w ith  ongoing fisheries, no management measures are in place and new  species are 
norm ally being incorporated to the fishing activities. A lthough sea cucumber fishing it is 
not a traditional activity, some households have become highly dependent on this fishery, 
w ith  increasing pressure towards decision makers to  allow such activity. Despite the total 
bans on certain countries for this activity, exports are being recorded in China H ong Kong 
Special Administrative Region (SAR). Furtherm ore, the available catch and trade statistics 
reveal that a high level of illegal, unreported  and unregulated (IU U ) activities are currently 
taking place. A m ongst the m ajor threats to sea cucum ber populations in  the region, one 
can m ention the development of fisheries w ith  little o r no inform ation on the species, its 
biology, ecology and population status. Additionally, the perm anent search of new  species 
to  supply the bêche-de-m er markets poses a serious threat to the wellbeing of not only sea 
cucum ber populations but for the ecosystem as well. Sea cucum ber fisheries have arrived 
to  the furtherm ost fishing grounds available. The impact of this activity on  the population 
status and socio-econom ic dependence by  local fishers are noticeable, especially for an area 
where no knowledge or political will exists so as to  avoid an overexploitation spiral that 
m ay leave few species in  the brink of extinction.

1. THE REGION
The region under study comprises Mexico, C entral Am erica and South America
(Figure 1). Inform ation from  countries in the Caribbean region, including Jamaica,
FTaiti and Cuba, is also reported.
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FIGURE 1
Region under study and countries covered in this review (highlighted in yellow). The region 

encom passes the  FAO Statistical Areas 31 (W estern Central Atlantic), 77 (Eastern Central 
Pacific), 87 (Southeast Pacific) and 41 (Southw est Atlantic)
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2. BIOLOGICAL AND POPULATION STATUS

2.1 Key t a x o n o m i c  g r o u p s
C urren t legal fishing activities involve specimens from  the O rder A spidochirotida 
and D endrochirotida, w ith  the families H olothuriidae and Stichopodidae as the most 
com m on; however, tw o species from  the family Cucum aridae (D endrochirotida) have 
also been recorded (Table 1).

TABLE 1
Sea cucumber species under commercial exploitation in Mexico, Central and South America

Order Family Species Commercial exploitation
A sp id o c h i r o t id a H o lo th u r i i d a e A ctinop yga  agassizi P a n a m a ,  V e n e z u e la

H o lo th u ria  mexicana N icarag u a ,  P a n a m a ,  V e n e z u e la

H. im pa tiens M exico

H. th e e lii Peru

H. a tra E cuador

H. ke fe rs te in i E cuador

H. ino rna ta Costa  Rica

H. arenicola N icarag u a

S t i c h o p o d id a e Isotichopus bad iono tus Cuba,  N ic a rag u a ,  V e n e z u e la

1. fuscus Ecuador,  Mexico,  P a n a m a ,  Peru

Stichopus horrens Ecu a d o r

Astchopus m u lt if id u s P a n a m a ,  C a r ib b e a n  r e g io n

D e n d r o c h i r o t i d a e C u c u m a r id a e A th yo n id iu m  chilensis Chile, Peru

Patta lus m o llis Chile, Peru
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O n  the Pacific coast of Mexico, South and C entral America, the current species under 
legal commercial exploitation are Isostichopus fuscus (Ludw ig 1875) in the Galapagos 
Islands (Ecuador) (Toral-Granda and M artinez, 2004) and in Baja California (Mexico) 
(Castro 1995, 1997; A guilar-Ibarra and Ram írez-Soberón, 2002), Holothuria impatiens 
and Parastichopus parvimensis in Mexico (Castro, 1997), H olothuria arenicola in 
N icaragua (Palacios and Brenes, 2008), H olothuria theelii in Peru (Elliott, G onzález 
and Ramirez, undated) and A thyonid ium  chilensis and Pattalus mollis in Chile and Peru 
(Guisado, C., U niversidad de Valparaiso, Chile, personal com m unication; Elliott et a l, 
2000). Illegal activities have started in the Galapagos Islands targeting Stichopus horrens 
(H earn and Pinillos, 2006; Reyes and M urillo, 2007), H. atra (Reyes and M urillo, 2007) 
and H. kefersteini (Toral-G randa et a l,  2005).

G uzm an and Guevara (2002) reported that the m ost highly commercial species in 
the C aribbean region are Isostichopus badionotus, Astichopus m ultifidus and Holothuria  
mexicana, although C onand (2006) mentions that there is an incipient fishery for 
Actinopyga agassizi as well. A sea cucum ber fishery w ithin Venezuelan waters was 
registered in mid-1990s, based on H. mexicana and I. badionotus (Rodriguez-M illiet 
and M arquez-Pauls, 1998). Unfortunately, recent inform ation on this fishery is not 
available. In  Nicaragua, there are three taxonom ically identified species currently 
exploited, however, there are at least seven m ore sea cucum ber species being targeted. 
These are know n w ith  their local com m on names.

2.2 B io lo g y  a n d  e c o lo g y  o f  s e a  c u c u m b e r s
Little is know n for all sea cucumber species in the region, w ith sparse inform ation on few 
species that could be of commercial interest. Guzman, Guevara and H ernandez (2003) 
present basic reproductive biology parameters for I. badionotus and H. mexicana from  
the Caribbean coast of Panama. Both species present a unim odal population structure 
w ith a m ajority of m ature individuals and a 1:1 male to female sex ratio. The size at sexual 
m aturity (SOM) is between 13 and 20 cm total length (TL). These species also showed 
a continuous reproductive activity th roughout the year, w ith a peak of reproductive 
activity between July and N ovem ber for I. badionotus and between February and July 
for H. mexicana (Guzm an, Guevara and H ernández, 2003). In northw estern Venezuela, 
the gametogenic cycle of I. badionotus is continuous, reaching maximum m aturity 
during July and August (Foglietta et a l ,  2004); whereas, in Brazil, I. badionotus presents 
a high gonadal index in O ctober and N ovem ber and in January and February, w ith a 
spawning event occurring only in January when the sea tem perature is at its highest 
(Pires-Nogueira et a l,  2003). In Bonaire, N etherlands Antilles, spawning of this 
species was recorded after the full m oon in A ugust (Graaf, Geertjes and Videler, 1999). 
I. badionotus is a large species reaching up to 45 cm TL w ith a wide distribution in the 
Caribbean; its southern geographic distribution reaching to south of Brazil (Conand,
2006). It is a com m on shallow w ater species, inhabiting mud, sand and rocky bottoms. 
Adults are generally exposed, whilst the juveniles hide under rubble (Conand, 2006). To 
the au thor’s knowledge, no inform ation on aestivation is available.

H. mexicana is also a large species (reaching up to 50 cm TL), inhabiting offshore 
reefs between 2 and 10 m depth (C onand, 2006). The gametogenesis and spawning 
for H. mexicana occurs during spring-sum m er and late sum m er in southern Florida 
(Engshorm , 1980; Mosher, 1982), however, individuals w ith m ature gametes can be 
found throughout the year (G uzm an, Guevara and H ernandez, 2003). In Curaçao, 
70 percent of the individuals spawned w ithin five days of the full m oon between 
August and O ctober (van Veghel, 1993). Rodriguez-M illiet and Pauls (1998) reported 
the SOM  for H. mexicana at 18 cm TL. To the au tho r’s knowledge, no inform ation on 
aestivation is available.

A. m ultifidus can reach 50 cm TL and it is characteristic of soft bottom s, w ith 
m uddy or sandy patches, in and around seagrass beds (C onand, 2006). P. parvimensis
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has a geographical distribution from  C edros Island, Baja C alifornia to  Carm el Bay, 
California. It occurs subtidally on both  rocky and soft habitats dow n to 60 m depth. 
A. agassizi is also large (35 cm TL) inhabiting rocky areas and seagrass beds. It is a 
nocturnal species (C onand, 2006).

O u t of the species of commercial importance w ithin the region, I. fuscus is probably 
the species most studied. It can be found from Baja California to mainland Ecuador, 
including Galapagos, Socorro, Cocos and Revillagigedos islands (Deichman, 1958; Maluf, 
1991), although Hooker, Solis-Marin and Leellish (2005) include Peru (Isias de Lobos de 
Afuera) in its geographical distribution. It can be found in the coastal zone from the 
shallow subtidal to 39 m depth (Deichman, 1958; Maluf, 1991). I. fuscus prefers rocky 
habitats w ith Ulva  sp. (Toral-Granda and M artinez, 2007) whilst in Baja California, 
it is usually found in coral and rocky habitats (H errero-Pérezrul et al., 1999). In the 
Galapagos Islands, I. fuscus shows reproductive activity all year long irrespective of sea 
surface tem perature (Mercier, Ycaza and Hamel, 2007; Toral-Granda and M artinez, 2007). 
However, Mercier, Ycaza and Hamel (2007) report that I. fuscus spawns every m onth 
between one and four days after the new moon. In Baja California the species shows an 
annual reproductive season influenced by the influx of warm  w ater (Fajardo-León et al., 
1995; Herrero-Pérezrul et al., 1999). In both localities, I. fuscus presents a unimodal 
population structure w ith a m ajority of mature individuals (H errero-Pérezrul et al., 
1999; Toral-Granda and M artinez, 2007). This species is more active at night (Shepherd, 
Toral-Granda and Edgar, 2003). A m ore detailed analysis on the biology and ecology of 
this species is presented in the hotspot docum ent (Toral-Granda, this volume).

A thyonid ium  chilensis can be found from  Peru to  south of Chile. It can be found 
intertidally dow n to 7 m in rocky areas w ith  great am ount of organic matter. A. chilensis 
presents a continuous reproductive season (Rojas, L. and Guisado, C., U niversidad de 
Valparaiso, Chile, personal communication).

Stichopus horrens is found in the Pacific O cean from  Malaysia to  the Society Islands, 
French Polynesia, and from  southern Japan and Hawaii to  N ew  Caledonia (Massin et 
al., 2002) and in the Galapagos Islands. It prefers rocky substrates from  5-20 m depth 
(H ickm an 1998), w ith  abundant population over 30 m in certain islands (H earn, A. 
Charles D arw in Foundation [CDF], personal com m unication). S. horrens norm ally 
remains hidden during the day to emerge at night to  feed (H earn and Pinillos, 2006). 
The population showed a unim odal distribution w ith  the absence of smaller animals 
(H earn and Pinillos, 2006) perhaps due to  different habitat preference. O ngoing 
research on the reproductive biology of S. horrens show that this species reproduces 
throughout the year (J. M ora, CDF, unpublished inform ation).

N o  inform ation was available for Pattalus mollis, H olothuria theeli, H . arenicola 
and H. impatiens.

A lthough sea cucumbers are know n to exert an im portant ecological role, as they 
recycle nutrients and help in the b io turbation process that enables organic m atter 
to  be brought back to  the surface for further use by other organisms (Massin, 1982; 
Birkeland, 1988), no specific studies on a species level were found for the region.

2.3  P o p u la t io n  s t a t u s
In Panama, population surveys showed that H. mexicana was the m ost abundant 
species (161.8 ind. ha-1) followed by I. badionotus (117.4 ind. ha-1) (G uzm an and 
Guevara, 2002), however these values are only for one small region w ith in  the country. 
N o  inform ation is available on a country  basis. In Cuba, I. badionotus reaches its 
highest density (ca. 8 800 ind. ha-1) in the southeastern region and in some bays in the 
northeastern region (Alfonso et a l ,  2000; Alfonso, 2006). N o  population surveys were 
done in mainland Ecuador before the com m encem ent of the fishery in 1988 and recent 
surveys show ed only one I. fuscus in over 3 000 m2 (M artinez, C., U SFQ -EC O L A P, 
personal com m unication). N o  inform ation was available for the remaining countries.
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2 .4  S ea  c u c u m b e r  f i s h e r y
For m ost of the countries w ithin the region, inform ation on the starting date of 
sea cucum ber fisheries is absent, w ith  some records of illegal activities still in place. 
C urrently, only Cuba, Peru, Chile, Mexico and Ecuador have regulated fishing 
activities, w ith  Mexico and Ecuador focusing m ostly on Isostichopus fuscus, and Mexico, 
to a lesser degree, on P. parvimensis (Stichopodiade: Aspidochirotida). Fisheries in 
Chile target A. chilensis and P. mollis, (Cucumaridae: D endrochirotida) (Guisado, 
C. U niversidad de Valparaiso, personal com m unication), while in Peru the fishery is 
focused on P. mollis (Hooker, Y., U niversidad Peruana Cayetano H eredia [U PC H ], 
personal com m unication). C uba has an ongoing sea cucum ber fishery focusing on 
I. badionotus (H olothuriidae: A spidochirotida) (Alfonso et a l, 2004; Alfonso, 2006).

2.4.1 Panama
Guzm an and Guevara (2002) report fishing activities in Panama in 1997 focusing on
I. badionotus, Astichopus m ultifidus  and H. mexicana. In 1997, A  fishing license was 
given to one oriental entrepreneur to  fish in the Bocas del Toro Archipelago (Caribbean 
coast), however his fishing perm it was revoked after only 41 days as the conditions 
under w hich the licence was given were not met (M inisterio de la Presidencia, 2004). 
Conservative values report a total of 750 000 individuals of all three species caught 
during the 1997 30-day fishing period, w ith a total of 25 fishers involved in the activity 
(G uzm an and Guevara, 2002). Currently, this activity is banned for the entire Republic 
of Panama by means of the Decree 157-2003 (M inisterio de la Presidencia, 2004); 
nonetheless, there are reports of illegal fishing activities currently  going on in Las 
Perlas and C oiba (Pacific coast) (Pretto, R., A utoridad de Ios Recursos Acuáticos de 
Panama, personal com m unication). Stock assessments of H. mexicana, I. badionotus 
and A. m ultifidus in Bocas del Toro indicated that these species have small population 
sizes and a high risk of collapse in the short term  if fishing effort levels were to be 
maintained (G uzm an and Guevara, 2002). Illegal fishing activities also target I. fuscus 
in the Pacific coast of Panama (Serrano, N ., personal communication).

2.4.2 Venezuela
Rodriguez-M illiet and Pauls (1998) provide inform ation on a sea cucum ber fishery in 
Venezuela targeting I. badionotus and H. mexicana. This fishery began in 1991-1992 as 
an inform al activity, and then in 1993 the Venezuelan Fisheries and A quaculture Office 
Service of the M inistry of A griculture issued the first licence (Rodriguez-M illiet and 
Pauls, 1998). However, this licence was revoked as no technical reports were subm itted 
in order to  regulate the fishery. In 1994, four commercial licences were given and tw o 
scientific institutions offered to contribute w ith  inform ation so as to  help regulate 
the fishery and the concession of new fishing licences. This fishery was allowed only 
in the Cubagua and Coche Islands, northeastern Venezuela. The total catch for the 
1994 season were 3 285 kg and 1 922 kg (dry weight), respectively. In 1995, an illegal 
shipm ent of 930 kg was im pounded (Rodriguez-M illiet and Pauls, 1998). Sea cucum ber 
fishing activities are banned in Venezuela since 1996. However, in 1996, 500 kg of 
H. mexicana w ith  a value of USD 150 000 were confiscated in the Archipelago Los 
Roques N ational P ark1. In addition, C hina H ong K ong SAR, reports approxim ately
0.5 tonnes of sea cucumbers im ported from  Venezuela for 2005 (see Table 3). N o  recent 
inform ation for Venezuela was available.

2.4.3 Chile
In Chile, sea cucum ber fishing activities started in 1992 focusing mainly on A. chilensis, 
although this fishery is not constant and it m ay be self regulated by specific dem and of

1 h ttp ://w w w .parksw atch .o rg /parkpro files/pd f/ ronp_spa.pdf.

http://www.parkswatch.org/parkprofiles/pdf/
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the product. C urren tly  there is no inform ation on the num ber of fishers involved in this 
venture and it is reported not to be of high im portance to  the local fishers (Guisado, 
C., U niversidad de Valparaiso, personal com m unication). The fishery is considered 
artisanal w ith  fishers free diving to collect the individuals. N o  management measures 
are in place to safeguard this species (Guisado, C., U niversidad de Valparaiso, personal 
com m unication). Total catches for 1992 were 237 tonnes, increasing to  1 510 tonnes in 
2000 and a showing a drastic decrease to  19 tonnes in 2002. All catches are used for the 
bêche-de-m er m arket and the main markets are Taiwan Province of China, C hina and 
Singapore (Guisado, C., U niversidad de Valparaiso, personal com m unication). China 
H ong K ong SAR, reports almost 41 tonnes of sea cucum ber im ported from  Chile 
between 2000 and 2005 (see Table 3). N o  inform ation was available for P. mollis.

2.4.4 Peru
In Peru the fishery started in the late 1980s originally on I. fuscus, but upon depletion 
of this species the fishing effort moved to  o ther species, nowadays focusing especially 
on P. mollis, although there are records of I. fuscus, H . theelii and A. chilensis also 
being caught. Historically, A. chilensis was traditionally eaten only in the D epartm ent 
of Labayeque. N onetheless, currently  P. mollis is readily available on local markets for 
domestic consum ption (H ooker, Y., U P C H , personal com m unication). This activity 
is carried out upon request, and sea cucumbers are gathered as a bycatch of o ther sea 
food species, and it is regarded as a subsistence and artisanal venture. There are no 
management plans for this fishery (H ooker, Y., U P C H , personal com munication).

2.4.5 Cuba
In Cuba, sea cucum ber fishing activities started in 1999 targeting I. badionotus 
(Alfonso, 2006). O th er species of sea cucumbers are also present but at m uch lower 
densities, and no fishery has been directed tow ards them  (i.e. A. agassizi, H . floridana,
H. mexicana and A. multifidus).

This activity was deemed viable after a study carried out by the Fishery Research 
C enter in 1997; however, commercial exploitation started only in 1999. This season 
had a total allowable catch (TAC) of 320 tonnes (dry weight) w ith  one license granted 
to a Korean com pany (Alfonso et a í,  2004). D uring the first years of the fishery 
(1999-2000) over 3 000 000 individuals were caught, w ith an average C atch per U nit of 
Effort (C PU E) of 1 153 ind. b o a r 'd ay V  However, both  catches and C PU E  decreased 
to less than 500 000 individuals and 350 ind. b o a t1 day-1 for the next tw o seasons. In 
2004, the C PU E  showed signs of recovery w ith  over 1 500 ind. b o a r1 day-1 (Alfonso 
et a í,  2004). By 2004, there were a total of 28 fishers and 18 processors operating this 
fishery (Alfonso, 2006). Fishers venture to  sea in speed boats and each fishing outing 
lasts an average of 20 days, w ith 10 days resting period. Animals are collected from  the 
sea floor using hookah at depths between 3 and 15 m (Alfonso et a í,  2004).

D uring the first fishing season, various studies were perform ed in order to provide 
inform ation on how to manage this activity and to  m inimize its possible impact. 
There is a fishing ban over the reproductive season (June-O ctober), m inim um  landing 
sizes (22 cm TL for the southw estern region and 24 cm TL for the southeastern 
region). Additionally, each locality has a TAC w hich regulates the num ber of active 
vessels (Alfonso, I., Fisheries Research Center, personal com m unication). Moreover, 
a Technical O perational Procedure (TO P) manual provides measures for accident 
prevention, inform ation on decom pression tables and TA C and bag sizes (Frias et a í, 
2002) whilst another T O P  was developed to im prove the quality of the final p roduct 
and to  guarantee better yields (Castelo et a í, 2002), w hich has resulted in an increase 
of the percentage of Class A product being exported (Alfonso, 2006).

From  1999 to  January 2007, approxim ately 99.4 tonnes (dry weight) I. badionotus 
have been exported from  C uba representing over USD 1.5 million revenue (Alfonso, I.,
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Fisheries Research Center, personal com m unication). W ith prices per kilo ranging from 
USD 13.5 in 1999-2001 to  USD 22.0 in A pril 2003 for d ry /, badionotus', w hilst the price 
for Class B has fluctuated from  USD 6.0 to  USD 10.0 per kg (Alfonso, 2006). These 
exports are solely to supply the bêche-de-m er m arket, w hilst there are some studies 
to evaluate the possible commercial use of gonads and the processing w ater (the water 
in w hich I. badionotus has been boiled for producing bêche-de-m er) for bioactive and 
medicinal extracts, specifically as antifungal medicines (Alfonso, Tacoronte and Mesa,
2007). C uba does not report any illegal sea cucum ber fishery (Alfonso, 2006).

2.4.6 Mexico
In Mexico, the sea cucum ber fishery started in Baja C alifornia targeting I. fuscus in the 
eastern coast and P. parvimensis in the w estern coast. The fishery for I. fuscus started 
in the 1980s as a small-scale activity that responded to the international dem and for 
bêche-de-m er in oriental countries (Aguilar-Ibarra and Ram írez-Soberón, 2002). The 
exploitation of P. parvimensis started in 1996. However, C astro (1997) state that the 
fishery for I. fuscus started in 1988 and for P. parvimensis in 1989, and for H. impatiens 
in 1994. The fishery for I. fuscus continued until 1994 w hen the governm ent imposed 
a to tal closure because the species was considered “endangered” (N O M -059- 
ECOL-1994). This measure was taken because in 1992 and 1993 there was a sudden 
increase in the fishing effort w hich led to a considerable decrease of the C PU E  and total 
landings (Castro, 1995). The closure was not obeyed by fishers, w ho continued fishing 
and the standing biomass of I. fuscus reached ca. 2 percent of the original biomass for 
the region (Aguilar-Ibarra and M artínez-Soberón, 2002). N o  significant recovery has 
been registered despite management measures set in place. The lack of recovery m ay be 
a result of continued illegal activities and /o r decreased productiv ity  because population 
densities m ay be below a minimal threshold level required for successful reproduction 
(Toral-Granda, 2007). In M arch 2002, I. fuscus was dow nlisted as a “subject to special 
p ro tec tion” w hich allows the use of this species under restricted conditions. In 2005, an 
adaptive management plan was developed under a partic ipatory  scheme, w hich included 
local and national government, scientists and fisher associations. This plan includes the 
allocation of harvest quotas, catch reports and population m onitoring reports to  assess 
continuously the impact of the fishery. This management plan is reviewed on a yearly 
basis and adapted to the new results obtained (Toral-Granda, 2007).

C urrently, the I. fuscus fishery is managed under concessions of “U nidad de Manejo 
para la Vida Silvestre” (UMAS) to  organized fishers w ho in return  m ust submit 
reports on the activity. This inform ation is used to  evaluate the impact of the fishery 
in the population and decide further management measures to  ensure its sustainability 
(H errero-Perezru l, D ., C entro  Interdisciplinario de Ciencias M arinas, Institu to  
Politécnico N acional [IPN ], personal com m unication). All I. fuscus from  Mexico is 
exported to  Taiwan Province of China and C hina H ong Kong SAR, either as chilled 
or d ry  products.

For Parastichopus parvimensis, the o ther Mexican species entering international 
trade, there are separate management provisions (as for any other fishery in Mexico) 
since this species is not included in the domestic threatened species list. N o  inform ation 
was available for this species.

C hina H ong Kong SAR, reports over 14 tonnes of sea cucum ber that enter the 
country  im ported from  Mexico from  1995 to  2005 (see Table 3), w hilst data available 
at FA O  indicates a total of 2 564 tonnes caught from  1998 to  2005, w ith  an average 
annual catch of 320.5 ± 86.3 tonnes (FAO , 2007). There is no inform ation on catch and 
export at the species level. Sea cucum ber fishery helps the local com m unities during 
the closed season of m ore profitable resources (i.e. red sea urchin (Strongylocentrotus 
franciscanus) and complements income from  abalone (Haliotis fulgens) and keyhole 
limpet (M egathura crenulata) (Castro, 1997).
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2.4.7 Ecuador
Sea cucum ber fishing activities arrived to Ecuador in 1988, targeting I. fuscus. This 
fishery was centered m ostly on the coast of Guayas and M anabi provinces and was 
fuelled by Asian entrepreneurs w ho taught the local fishers how  to collect and process 
the catch (C arranza and Andrade, 1996). There are no official estimates of the total catch 
of I. fuscus in mainland Ecuador, however, C arranza and A ndrade (2006) indicate that 
at least 420 000 individuals were caught m onth ly  The fishers w ould norm ally deplete 
one area and then move to  nearby areas w here they w ould proceed as before (De Paco 
et al., 1993). This activity lasted about four years in mainland Ecuador (C arranza and 
A ndrade, 1996), w hen the collapse of the population prom pted  the m igration of this 
activity to the Galapagos Islands (De Paco et al., 1993; C arranza and Andrade, 1996; 
De M iras, A ndrade and Carranza, 1996). D uring the beginning of the sea cucumber 
fishery in the islands, the lack of knowledge on how  to process the catch resulted in the 
waste of great quantities of animals and low prices paid for the final product, resulting 
in even less benefits to  the local fishers of the Galapagos (C arranza and A ndrade, 1996). 
Com m ercial exploitation of all sea cucum ber species is forbidden in mainland Ecuador 
by the M inisterial Decree #147, R O /26 of 15 Septem ber 1992.

The arrival of this activity to  Ecuador is also show n in the country  reports to  FAO  
(FAO , 2007) w hich shows exports of three tonnes sea cucumbers in 1988, increasing 
to  152 in 1992. From  1993 to  1997, there are 12 tonnes exported annually, and from  
1998 to  2005, 15 tonnes (FAO , 2007). A ccording to the D epartm ent of International 
Com m erce from  the Ecuadorian C entral Bank over 74 percent of the sea cucum ber 
exports are directed to Taiwan PC, followed by the U nited  States of America and 
C hina (Altam irano, M., personal com m unication). In all, over 90 percent of the total 
sea cucum ber catches are directed to  the Asian countries. O n ly  80 kilograms of dry
I. fuscus have been exported from  an aquaculture venture (L. Ruidiaz, Subsecretaría 
de Pesca del Ecuador, personal com m unication), and there is only one sea cucum ber 
aquaculture com pany legally registered, However, to  the au tho r’s knowledge there 
are at least five m ore companies dedicated to rearing I. fuscus in abandoned shrimp 
ponds.

The Galapagos Islands are the only regulated and legal fishing ground for sea 
cucum ber fisheries, w here it focuses on I. fuscus, although there are illegal landings of 
S. horrens, H . atra and H. kefesteini. M ore detailed inform ation for the Galapagos sea 
cucum ber fishery is presented in the hotspot docum ent (Toral-Granda, this volume).

2.4.8 Costa Rica
There are reports of commercial sea cucum ber fishing activities focusing on H. 
inornata  and I. fuscus in 1993 and 1994, although no official catch records exist 
(A nonym ous, 2006). There were ten licenses, one per fisher, to  carry out this activity. 
The fishers free dived o r use hookah to collect the animals from  the sea floor. This 
activity was regulated by means of a tw o-m onth  fishing season, a m inim um  landing 
size of 20 cm, a bag limit of 1 200 individuals per fisher per m onth, restricted ports 
for landing, and closed areas (Anon., 2006). C urrently, sea cucum ber fisheries are 
banned in C osta Rica (Anon., 2006; Alvarado, J.J., The N ature Conservancy, personal 
com m unication). N onetheless, C hina H ong Kong SAR reports im ports from  Costa 
Rica of approxim ately 1.3 tonnes from  1999 to  2005 (H ong K ong Census and Statistics 
D epartm ent, personal com m unication), indicating that there is still a substantial 
(illegal) fishery in the country.

2.4.9 Nicaragua
Sea cucum ber fishing activities in Nicaragua date back to 1994 w hen the first exports 
are recorded for this country. In 2005, oriental traders requested a perm it to  exploit this 
resource and a one-year perm it was granted while scientific research was undertaken
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in the Pacific coast. N o  taxonom ic inform ation exists on the species harvested during 
that year. C urren tly  there are three taxonom ically identified species under commercial 
harvest, w hilst there are at least seven more unidentified sea cucumbers harvested. In 
the Pacific coast, the m ost im portant species is the “Pepino rojo con espiculas” and in 
the C aribbean H. mexicana and I. badionotus. There are about 45 fishers that make of 
this activity their mean of subsistence, w ith  o ther 150 w ho alternate this fishery w ith 
other. All products are exported to C hina and Taiwan Province of C hina as there is no 
traditional consum ption in Nicaragua. From  the C aribbean there has been tw o main 
shipments w ith  5 tonnes in 2006 and 182 in 2007; in the Pacific coast, exports started in 
2005 w ith  51 tonnes (dry weight) and increased to  93 tonnes (dry weight) for both  2006 
and 2007. Presently, all sea cucum ber fishing activities are not regulated, however, there 
is a plan to start applying total allowable catches and fishing seasons to both  Pacific and 
C aribbean species (Palacios and Brenes, 2008; Brenes, B. Institu to  N icaraguense de la 
Pesca y  Acuicultura, personal com m unication). In 2006, N icaraguan fisheries managers 
also arrived to the Galapagos Islands looking for possible recom m endations on how  to 
manage this incipient activity.

2.4.10 Other countries
C urrently, sea cucum ber fisheries are banned in Venezuela (Rodriguez-M illiet and 
Pauls, 1998) and Panama (M inisterio de la Presidencia, 2004); w hilst there is no fishery 
in El Salvador (Barraza and H azbún, 2007), H onduras (H asbún, C .R., Fundación 
Zoológica de El Salvador [FU N ZEL ], personal com m unication), Jamaica (Aiken, 
2006) and A rgentina (Tablado, A., M useo Argentino de Ciencias N aturales, personal 
com m unication). In Colom bia, there is an illegal, unregulated and non-quantified 
fishery over I. badionotus (Navas, C ., Institu to  Investigaciones M arinas y  Costeras 
[IN VEM AR], personal com m unication). N o  inform ation was available from  Haiti, 
Brazil, U ruguay and Belize.

M ost sea cucum ber fishing activities w ithin the region are unregulated or n on­
existent. Ecuador, C osta Rica, Cuba, Mexico, Panama and Venezuela have enacted 
regulations to control the harvesting of these species, w hilst o ther countries provide 
no inform ation on their management strategies. Table 2 summarizes management 
measures in place for the countries in the region.

TABLE 2

M anagem ent measures for th e  sea cucumber fisheries in Latin America and the  Caribbean
Country Management measures
A r g e n t in a No k n o w n  f i she ry

Belize No i n f o r m a t io n  av a i lab le

Brazil No i n f o r m a t io n  av a i lab le

Chile No m a n a g e m e n t  m e a s u r e s  in p lace

C o lom bia No m a n a g e m e n t  m e a s u r e s  in p lace

Costa  Rica Total  b a n  o n  s ea  c u c u m b e r  f i sh ing

Cuba M in im u m  la n d in g  sizes, t e m p o r a l  c lo su re  o v e r  t h e  r e p r o d u c t iv e  
s e a s o n ,  t o t a l  a l l o w a b le  c a t c h e s  p e r  re g io n

E c u a d o r  (G a la p a g o s  Islands) Fishing s ea s o n ,  m in im u m  h a rv e s t i n g  size, n o  t a k e  z o n e s ,  t o t a l  
a l l o w a b le  c a tch

E c u a d o r  (M a in lan d ) Total  b a n  o n  s ea  c u c u m b e r  f i sh ing

El Sa lvado r No k n o w n  f i she ry

Haiti No i n f o r m a t io n  av a i lab le

H o n d u ra s No k n o w n  f i she ry

Jam a ic a No k n o w n  f i she ry

M exico Fishery m a n a g e r  ins ide "U n id a d  de  M a n e jo  p a ra  la  V ida  S ilve s tre "  f o r  
/. fuscus

P a n a m a Total  b a n  o n  s ea  c u c u m b e r  f i sh ing

Peru No m a n a g e m e n t  m e a s u r e s  in p lace

U ru g u a y No i n f o r m a t io n  av a i lab le

V e n e z u e la Total  b a n  o n  s ea  c u c u m b e r  f i sh ing
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B. TRADE AND ILLEGAL, UNREPORTED AND UNREGULATED CATCHES
A lthough there is no official inform ation on the main export destinations for most 
of the sea cucum ber landings, it can be safely assumed that most of the catches are 
exported to  supply the Asian m arket dem and for bêche-de-mer. In some cases, fishing 
activities started upon request from  oriental entrepreneurs (e.g. Panama and Cuba); 
w hilst for o ther countries (e.g. Ecuador) m ost catches are send directly to China.

For m any countries w ith in  the region, m ost of the catches seem to originate from  
illegal, unreported  and unregulated (IU U ) fishing. For some countries there is clear 
evidence of illegal trade and catches despite regulations forbidding the capture of the 
species (e.g. Panama). In o ther countries (e.g. Colom bia) there are fishing activities that 
are not regulated.

For instance, according to  the C hina H ong K ong SAR Census and Statistics 
D epartm ent there are 14 countries from  Fatin America that export sea cucumbers 
to  C hina H ong Kong SAR (Table 3). A lthough the total percentage of the im ports 
of such countries is generally less than 1 percent of the global im ports, it indicates a 
considerable am ount of IU U  catches coming from  countries in the region.

The greater am ounts of sea cucumbers exported from  the region originate from  Peru 
(26.1 percent), Ecuador (25.9 percent), Chile (14.1 percent) and C uba (10.1 percent) 
w hich have declared to  have fishing activities for sea cucumbers. The remaining 
percentage (13.7 percent) originates from  countries w here either this fishery is banned 
(i.e. Panama and C osta Rica) or has no official record of it (Colombia).

In the FA O  catch statistics only Chile, Ecuador, Mexico and N icaragua report catch 
figures for sea cucumbers w ith a total of 6 035 tonnes from  1988 to  2005 (Table 4) 
(FAO , 2007). Ecuador reported 389 tonnes, w ith  the first figures in 1988, approxim ate 
date on w hich sea cucum ber harvesting began in mainland Ecuador. However, there 
is also substantial catch statistics from  periods w hen the catch of I. fuscus was banned 
(1994-1998). These catches are probably  from  illegal activities in the Galapagos M arine 
Reserve, the only source of I. fuscus after the depletion of this species in mainland 
Ecuador. However, the data from  Mexico, w ith  2 564 tonnes, is the second highest 
value after Chile (3 031 tonnes) and reports sea cucum ber catches since 1998, w ith  its 
peak catch in 2001 (481 tonnes). Chile started reporting in 1992, around the time in 
w hich commercial exploitation of A. chilensis started. The figures for Chile are quite 
erratic, w ith  values ranging from  1 tonne in 1997 to 1 510 in 2000. Fastly Nicaragua, 
reports a total of 51 tonnes only for 2005, w hich corresponds to  the total reported by 
N icaragua. However, C hina H ong Kong SAR reports the first im ports from  Nicaragua 
in 2003. As a whole, catches from  the region represent 1.46 percent of the total reported 
sea cucum ber catches to FA O  between 1988 and 2005 (Table 4).

The data provided by FA O  and the C hina H ong Kong SAR Census and Statistics 
D epartm ent show that there is a substantial trade of sea cucumbers from  Mexico, 
C entral and South America; w ith  the FA O  figures providing an overall picture of the 
am ount being harvested, w hilst the inform ation from  C hina H ong Kong SAR indicates 
the diversity of countries that export their produce.

4. SOCIO-ECONOMIC IMPORTANCE
A lthough recent in arrival and im portance, sea cucum ber fisheries are an im portant 
source of incom e to coastal com m unities in the region, however, no official 
quantification of the level of dependence of fishers on the income generated from  this 
activity exists. N onetheless, it can be assumed that new fisheries keep emerging in the 
region as a result of previous experiences elsewhere. N o  quantification of num ber of 
fishers, prices, and trade exist, as in m ost countries, this is an illegal o r unregulated 
activity.

In Ecuador, w ith  the Galapagos Islands as the case study for the region, further 
inform ation is provided in Toral-G randa (this volume).
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TABLE 4

Volume of sea cucumbers reported to  FAO by Chile, Ecuador, Mexico and Nicaragua in 
com parison to  th e  to tal tonnage reported w orldw ide (in tonnes)

Year Mexico Chile Nicaragua Ecuador Total in the 
region

World 
harvest total

Percentage 
from region

1988 - - - 3 3 19 905 0.02
1989 - - - 10 10 17 467 0.05
1990 - - - 12 12 19 976 0.06
1991 - - - 29 29 21 790 0.15
1992 - 237 - 152 389 20 892 1.95
1993 - 13 - 12 25 19 348 0.13
1994 - 4 - 12 16 24 505 0.08
1995 - 106 - 12 118 24 050 0.59
1996 - 115 - 12 127 26 795 0.64
1997 - 1 - 15 16 24 672 0.08
1998 271 30 - 15 316 22 004 1.59
1999 234 108 - 15 357 20 462 1.79
2000 426 1510 - 15 1 951 24 509 9.80
2001 481 107 - 15 603 20 431 3.03
2002 290 106 - 15 411 23 445 2.06
2003 285 307 - 15 607 28 085 3.05
2004 265 234 - 15 514 27 540 2.58
2005 312 153 51 15 531 26 002 2.67
Total 2 564 3 031 51 389 6 035 411 878 1.46

Source: FAO Fisheries an d  A quacu l tu re  Inform ation an d  Statistics Service 2007.

5. RECENT DEVELOPMENTS
Guisado (2005) reports the interest to develop a m ariculture program  for A. chilensis 
in central Chile. This initiative will help generate scientific knowledge on the ecology, 
biology and nutrition  of this species, as well as assure the supply of a w anted resource 
in a know n market. Additionally, it will help the artisanal fishers to  diversify their 
activities (Guisado, 2005). However, to  the au tho r’s knowledge there is no clear evidence 
that this venture ever took  off. Additionally, the Chilean G overnm ent, has recently 
approved a project to start the aquaculture of Apostichopus japonicus in northern  
Chile. This will need the introduction of specimens from  China, w hich will be placed 
in quarantine and then in ponds. All effluent waters will be dealt according to the local 
laws. A t the m om ent, this activity is waiting for the approval of the in troduction of the 
specimens in order to  start w ith  the m ariculture project (Guisado, C., U niversidad de 
Valparaiso, personal communication).

Mercier, Ycaza-Hidalgo and Hamel (2004) report the successful rearing of I. fuscus 
larvae under laboratory conditions and juveniles in abandoned shrim p ponds in 
mainland Ecuador. I. fuscus juveniles can grow up to  8 cm in length in 3.5 m onths, w ith 
a survival rate between 30 and 50 percent. C urrently, there is only one legally registered 
aquaculture firm  focusing on I. fuscus. However, to  the au tho r’s knowledge, there are 
at least five m ore w ith  aquaculture ventures w orking w ith  the same species. There is 
only 80 kilograms of d ry  I. fuscus that has been exported to  Taiwan Province of C hina 
from  these ventures (Ruidiaz, L., Subsecretaría de Pesca, personal com m unication). 
Initiatives to develop similar ventures in the Galapagos Islands is analysed thoroughly  
in the hotspot docum ent (Toral-Granda, this volume).

In Mexico, G utierrez-G arcia (1999) indicated the potential of starting aquaculture 
activities over I. fuscus, and currently  there are studies to  start the aquaculture 
production  of I. fuscus prom pted  by the local fishers as an alternative to  capture fisheries 
(H errero, A., G obierno del Estado de Baja California Sur, personal com m unication). 
N o  inform ation is available on the status of this project.
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6. ADDITIONAL THREATS TO SEA CUCUMBER POPULATIONS
The exploitation of sea cucum ber species w ithout the use of the precautionary approach 
is probably  the biggest threat to  their populations w ithin the region. For m any of the 
species under legal or illegal fishing there are no or little scientific inform ation available 
on biology, ecology, population abundance and dynamics. The lack of inform ation to 
assess the status of stocks, their productivity  and resilience to exploitation (e.g. m inimum 
densities required for successful reproduction) precludes the development of management 
strategies and plans based on sound scientific knowledge.

The constant searches of new species to  supply the bêche-de-m er Asian m arket also 
pose a threat to  the wellbeing of sea cucumbers in the region. U pon  depletion of the 
m ost valuable commercial species, trade scouts will find new species on w hich to focus. 
This procedure is facilitated by  the existence of the know -how , the socio-econom ic 
dependence on the resource and the constant dem and in the international m arket. This 
m ay prom ote fishing activities, both  legal and illegal, in countries that already have 
it, as well as in others that have not started it yet. It is possible to infer that, w ithout 
proper management attention, the developm ent of new sea cucum ber fisheries will 
have a similar faith to that observed in o ther countries and species.

An additional threat is habitat loss and degradation, either due to climate oscillations 
(e.g. El N iño), environm ental disasters (e.g. tropical cyclones) and hum an-induced 
causes such as unsustainable fishing practices, coastal pollution and sedim entation. 
A iken (2006) suggests that the decrease in the abundance of H. mexicana in Jamaica 
m ay be due to  the effect of tw o tropical cyclones that damaged the habitat of this 
species.

A lthough there are not m any ongoing aquaculture ventures, this activity may 
pose a threat to sea cucumbers populations. In Chile, there are studies to  evaluate the 
possibility of introducing Apostichopus japonicus fo r m ariculture. This in troduction 
could become a threat if not enough care is exerted during the procedure and the 
activity itself. Lubchenco et al. (1991) recognised that hum an-m ediated bioinvasions 
are one of the main threats to the marine environm ent and, although no inform ation is 
available on the possible impacts of introduced sea cucumbers, an in troduction of an 
exotic marine species should be evaluated w ith  great care, especially on the eventuality 
of larval escape hence prom oting inter-species com petition. In the Galapagos Islands, 
an interest to explore the feasibility of restocking the sea cucum ber I. fuscus to  enhance 
depleted populations and as an alternative to  the local fishing sector has been proposed. 
But under the current management policies of the Galapagos M arine Reserve (GM R) it 
is not advisable, as this m ay cause the translocation of I. fuscus w ithout any knowledge 
on genetic delineation of stocks, possible destruction of parts of the terrestrial N ational 
Park, and potential stress to  the individuals under study as no inform ation on larval 
and juvenile natural history, optim al release conditions, diseases and predation is 
available (Toral-Granda, 2005). M ore inform ation on this is presented in the Galapagos 
as a hotspot (Toral-Granda, this volume).

7. CONCLUSION
A lthough there are relatively few species under commercial exploitation in Mexico, 
C entral and South America, m ost of the fishing activities are being carried out at 
random  and w ithout planning. M ost of the sea cucum ber species exploited lack 
biology and ecology studies that will help yield management plans that will provide 
sustainable use of this resource w ith  the consequent economical benefit to local hum an 
populations. For the few countries that have management plans in place, there is little 
enforcement and illegal activities are common.

Sea cucum ber fisheries have arrived to  the furtherm ost ground from  its place of 
origin, w here it is a non-traditional activity that is changing the fishing behaviour of 
the local community. The boom -and-bust cycle has already taken its tokens in the
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region, w ith  few species overexploited and new ones on the brink of overexploitation. 
This activity does not require qualified w orkm anship and /o r mechanised fishing gear, 
w hich means that is a gold-rush fishery, providing high incomes w ith  little w ork  and 
investment.

The little published inform ation on sea cucum ber fisheries in the region should be 
viewed as an urgent call to  researchers on this field to  evaluate the extent to w hich this 
fishery is happening w ithin their area of expertise, hence helping to  draw management 
plans that could be applied on a regional base or as species specific. As some species 
have a w ide geographical distribution, joint research program m es should be initiated 
in order to  help gather all possible biological and ecological inform ation on w hich to 
base decisions about fishing activities.
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