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Abstract

Sea urchins and sea cucumbers are among the most valuable and overexploited fishery resources. Culture and
release of juvenile Tripneustes gratilla and Holothuria scabra have been undertaken to rebuild depleted
populations and provide a supplemental source of income for fishers. In both cases an integrated socio-
ecological approach was used. Studies on factors affecting growth and survival of released juveniles were
conducted alongside active participation of local partners in site management and regular monitoring. For T.
gratilla, community-based grow-out in sea cages complemented with restocking of protected areas helped in the
recovery of a collapsed fishery. Gonad biomass and quality of sea urchins fed with Sargassum were high. These
increased the value of the gonads and reproductive output of cultured sea urchins. In the case of H. scabra,
release of juveniles in a communal sea ranch resulted in the build-up in density and biomass. Observations of
regular mass spawning in the sea ranch established that a viable spawning population was maintained through
selective harvesting. Both the sea urchin cage grow-out culture and sea cucumber sea ranch function as
reproductive reserves and source of larval supply to adjacent suitable habitats. In addition, wild recruits in the sea
ranch and in the vicinity of the sea urchin sea cages indicate that natural recruitment may be enhanced by the
high density of conspecific adults. These models have demonstrated that both ecological and economic benefits
can be realized through of responsible culture-based management interventions. The development of appropriate
governance mechanisms is a critical consideration for sustainability.
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Introduction

Marine invertebrates are harvested for livelihood income for fishers. Culture production and
and sustenance by coastal communities. Some management approaches for the two species were
species are among the most highly valued marine developed and implemented in Bolinao,
food commodities. It is estimated that about 34% Pangasinan, in northwestern Philippines (Fig. 1).
of global invertebrate fisheries are overexploited In both cases, an integrated socio-ecological
or have collapsed (Anderson et al., 2010). This approach was used. Studies on factors affecting
is the case for sea urchin and sea cucumber growth and survival of released juveniles were
fisheries in many countries worldwide, including conducted alongside the active participation of
the Philippines (Andrew et al., 2002;Choo, local partners in site management and regular
2008).In the tropical Indo-Pacific, the pin monitoring.

cushion sea urchin Tripneustes gratilla is highly , , ,
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1998) and Holothuria scabra, commonly known w@s
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undertaken in several countries at different scales
(Purcell et al., 2012). Populations of both species g e
are depleted in many areas due to . e
overexploitation given the high demand in the ezl
luxury seafood industry. This has resulted in the i
loss of a source of income and livelihood of o

many small fisher families. Culture and release """ T _ _ _
of juvenile Tripneustes gratilla and Holothuria Fig. 1. Location of the U.P_. Marine Science Institute’ Bolinao Marine

. Laboratory where sea urchins and sea cucumbers are produced for culture-
scabra have been undertaken to rebuild depleted based resource management interventions on sea urchin grow-out culture

populations and provide a supplemental source of and restocking, and sandfish sea ranching (indicated by square)
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Activities and Results

Community-based Grow-out culture and Restocking of T. gratilla

T. gratilla was cultured in the hatchery and early
juveniles (>1 cm) were used for community-
based grow-out culture and restocking. To
optimize survival to adulthood of the limited
number of hatchery-reared seedstock, grow-out
culture was developed to address ecological and
socio-economic considerations while rebuilding
the spawning populations (Juinio-Mefiez et al.,
1998). Feeding and stocking experiments in sea
cages were undertaken to optimize gonad quality
and yield.

Results showed that feeding sea urchins with
Sargassum spp. resulted in better growth and
gonad quality than when fed the seagrass
Significant increases in catch per unit effort, as
well as in the density of recruits were observed
after restocking and sea cage culture
interventions (Juinio-Mefiez et al., 2008). The
higher density of recruits in sites with grow-out
culture further indicated that the high density of
adult conspecifics in the cages enhanced local
recruitment  (Juinio-Mefiez et al.,, 2009).

Communal H. scabra sea ranch

Sea ranching of sandfish H. scabra is being
developed as a means to enhance natural stocks
and provide sustainable supplemental livelihood
for fishers. The management framework for
communal sea ranching of sandfish ensures that
benefits accrue to both the “rights holders” and
other community members (Juinio-Mefiez et al.,
2013). Field surveys showed that sandfish, which
used to be a major species collected in the area,
was rare and very low in density in the landed
catch.

A 5-hectare subtidal area on the southeastern
coast of Santiago Is. in Bolinao (Fig. 1) was
chosen for the establishment of the pilot sea
ranch. Aside from habitat suitability, the presence
of an active people’s organization with
experience in coastal resources management and
support of the local government were primary
considerations in the selection of the sea ranching
site. Multiple releases totaling about 10,000
juveniles (>3 g) per year were undertaken in the
sea ranch starting 2008.

Quarterly monitoring was conducted to estimate
population growth rate based on size frequency
analysis. The abundance of sandfish increased
from 416 to 5,562 individuals with a
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Thalassia hemprichii. Histological analysis of
gonads showed that gonadal development of sea
urchins in the cages were highly synchronous and
had lunar periodicity. Together with the high
reproductive output due to gonad quality,
synchrony in spawning will increase fertilization
success and larval supply, which can contribute
to natural recruitment. The sea cages served as de
facto reproductive reserves prior to harvesting.
Fishery dependent (i.e. landed catch) and fishery
independent  (i.e. regular field surveys)
monitoring were undertaken to evaluate the
impact of interventions and determine
recruitment strength in the wild.

Population genetic studies showed that there is
very high genetic exchange and connectivity
among T. gratilla populations in the northwestern
part of Luzon (Malay et al., 2002; Casilagan et
al., 2013). This indicates that the sustainability of
the fishery stock is dependent on maintaining
viable spawning populations in various locations
across the northwestern region of Luzon.

corresponding increase in biomass from 7 to 221
kg ha™ over the 19-month period. Apparent
survival was estimated at 20-30%. The estimated
density of adults in the sea ranch reached up to
500 individuals ha™ (Juinio-Mefiez et al., 2013).

While sandfish attain sexual maturity at around
180 g, only sandfish > 320 g are harvested since
prices are dependent on size. As such, a viable
spawning population has been maintained at the
sea ranch for over seven years. Mass spawnings
of sandfish have been regularly observed in the
sea ranch and wild recruits were found during
most monitoring periods.

Landed catch monitoring showed a significant
increase in the volume of sandfish harvested in
adjacent areas. Local collectors attribute the
increase in the catch to the sea ranch, which is the
source of larvae and recruits in their fishing
areas.

Recent population genetic studies showed high
genetic variability in H. scabra populations
throughout the Philippine archipelago (Ravago-
Gotanco et al., manuscript in prep). Thus
restocking of cultured juveniles produced from
broodstock obtained from a different genetic
stock should be avoided.



Lessons Learned

For T. gratilla, community-based grow-out in sea
cages complemented with restocking of protected
areas helped in the recovery of a collapsed
fishery. Gonad biomass and quality of sea
urchins fed with Sargassum were high. These
increased the value of the gonads and
reproductive output of cultured sea urchins. In
the case of H. scabra, the release of juveniles in a
communal sea ranch resulted in the build-up of
density and biomass.

Observations of regular mass spawning in the sea
ranch established that a viable spawning
population can be maintained through selective
harvesting. Both the sea urchin cage grow-out
culture and sea cucumber sea ranch function as
reproductive reserves and sources of larval
supply to adjacent suitable habitats while
providing additional sources of income to small
fishers. The cooperators gain direct benefits from
exclusive harvest rights and the spill-over

Way Forward

Culture-based resource management
interventions have become imperative due to
widespread depletion of fishery stocks. However,
these involve considerable investment and high
associated risks, and in order to be effective,
these should be science-based; there should be
regular monitoring, evaluation and feedback to
stakeholders and resource managers; and
adherence to responsible sustainability practices.
To scale up both ecological and economic
impacts, these interventions should be
incorporated within an integrated capture fishery
management program.

Management should be undertaken at the level of
local municipalities, as well as at broader
management systems to maintain the natural bio-
physical and genetic connectivities of the fishery
stocks.
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