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 Tripneustesgratillais known throughout the Philippines because of its economic 

importance. Its population has been said to decline significantly due to over-extraction 
and unregulated harvesting. This study aims to assess the abundance of T. gratillaon the 

“no take” zone (site A) and open-access area (site B) of Binuni, Bacolod, Lanao del 

Norte using belt-transectmethod. Correlation between physico-chemical parameters and 
species abundance was determined using Canonical Correspondence Analysis. Only the 

third quadrats (101-150 meters away from the shoreline) of site B were inhabited by T. 

gratilla. A total of 825 individuals were counted, mostly juveniles, with an average 
density of 6individuals/m2. Complete sun exposure during low tide and lack of seagrass 

bed were seen as factors for its absence in site A and in the first and second quadrats 

(up to 100 meters off-shore) of site B. Furthermore, water temperature and soil 
temperature were influential factors to the presence and abundance of T. gratilla. The 

abundance of T. gratilla in site Bis an indicator that sea urchin spawning on this part of 

the coast is occurring. Moreover, seagrass bed and Sargassum observed on this site 
makes it ideal for grow-out culture of the said species. It is recommended that 

establishment of grow-out cultures should be carried out in the open-access area to also 

promote strict conservation of mangroves in the “no-take” zone. 
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INTRODUCTION 

 

Tripneustesgratillais an echinoderm species that became known because of its commercial importance [1-

4]. In the Philippines, it is the most preferred species of sea urchin [5] such that, aquaculture for this species 

became a major source of livelihood, reaching a total net income of PhP 9.6M in 1989 [6]. In addition, T. 

gratilla also play a vital role in ecological processes [4,7]. It can contribute significantly to nitrogen recycling in 

tropical seagrass beds through its excretions [8]. Furthermore, presence of high sea urchin densities may 

facilitate colonization of sea grass species by creating gaps in the meadows, which may eventually lead to the 

increase in sea grass diversity [4, 9]. 

Despite the important role of T. gratillain the marine ecosystem, the economic impact of this species 

threatened the population through factors such as uncontrolled harvesting for local consumption and livelihood 

[10, 11]. Sea urchin roe is considered a delicacy among local communities and abroad, and is also used as 

supplemental feed for aquaculture. Furthermore, it can be easily harvested through hand-picking making it 

vulnerable to exploitation [1, 5]. T. gratillapopulation used to be abundant in the country, however, its decline 

was recorded within the period of 1988-1992 [6]. This resulted to the introduction of sea urchin grow-out 

culture which is a process of collecting and raising sea urchins inside bamboo pens. Natural breeding in cages 

slowly increased not only the sea urchin population in the Philippines but of other related marine life as well 

[11-12]. The Department of Agriculture (DA), through the Bureau of Fisheries and Aquatic Resources (BFAR), 

and the Local Government Units (LGUs) are working together to recover the sea urchin population in the 

Philippines by exploring suitable areas for the establishment of grow-out cultures. Demonstration cages were 

put up to ensure the ability of the site to sustain the life of the target organism [13].  Grow-out culture is 
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considered a cost efficient option for reestablishing effective spawning populations due to observed positive 

outcome on growth, survivorship, and reproductive success of T. gratilla in grow-out cages [14]. The ecological 

importance of sea urchin, its high demand and the big return of investment convinced different local authorities 

in building their own grow-out culture [15]. 

 A higher density of T. gratilla species has been observed in Northern Mindanao and in Santa Cruz in 

Southern Mindanao [16]. This study aimed to assess the presence and abundance of T. gratillain the coastal area 

of Binuni, Bacolod Lanao del Norte within the “no take” zone and the open-access area using belt-transect 

method. This study helped evaluate if Binuni, Bacolod, Lanao del Norte could support the grow-out culture of 

the species.  

 

MATERIALS AND METHODS 

 

Study Area and Survey: 

The study was carried out in Binuni, Bacolod, Lanao del Norte, Mindanao, Philippines (8°11’20’ N, 

124°3’0’ E), which is a part of the first district of the province of Lanao del Norte situated around 87 kilometers 

from Cagayan de Oro (Fig. 1A). The entire coast of Binuni is recognized as a protected area by the Department 

of Environment and Natural Resources (DENR) and Protected Area Management Board (PAMB). Arbitrarily, 

the coastal area of the said locality is divided into two: the “no-take zone” (site A) managed by Agri-aqua 

Center Assessment and La Salle University –Ozamiz, and the open access area (site B) where local folks can 

freely harvest marine resources for consumption and livelihood. 

Assessment on the abundance of Tripneustesgratillawas done early morning, between 6:00 – 8:00 a.m., 

during low tide using belt-transect method. 

 

 
 

Fig. 1: Map showing (A)the Philippines, (B) the sampling site in Barangay Binuni, Bacolod, Lanao Del Norte, 

(C) “no take” zone - site A and (D) Open-access area – site B.  

 

Three 150-meter transect lines were set-up per sampling site. Each transect line was then divided into three 

quadrats that measure 50m x 50m each. The first quadrat covered 1-50 meters, the second quadrat covered 51-

100 meters and the third quadrat covered 101-150 meters from the shoreline.  

Number of T. gratillaon each quadrat was manually counted. Observations including substrate and other 

encountered organisms were also noted.  

Density of T. gratilla was then calculated using the following formula: 

 

T. gratilladensity  = Total number of individuals 

    Total Area in square meters 

 

Physico-chemical Parameters: 

Physico-chemical parameters, including air, soil and water temperature, relative humidity, sea water pH and 

salinity were recorded. Canonical Correspondence Analysis was used to correlate the physico-chemical 

parameters and T. gratillaabundance. 
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Results: 

T. gratillawas reported by the locals to exist naturally in the open access area of Binuni, Bacolod, Lanao del 

Norte. The species was not observed in all three transects within site A where juvenile mangrove trees were 

noted to be abundant on the first quadrats. Sea grass bed was sparse on the second quadrats which started to 

disappear on the succeeding parts of the transect wherein rocky sea floor and presence of  Sargassumwas 

observed. Furthermore, a number of Diadema sp. were seen. 

On site B, T. gratillawas only found on the third quadrats of each transect. The substrate of the first 

quadrats were composed of mud and neither sea grasses nor Sargassumwere found. Only barnacles were 

present. Moreover, Diadema sp. were observed to be abundant in the second quadrats. Although thick sea grass 

bed covered these parts, it was observed to be completely dry during low tide.  

Abundance of T. gratillafound on the third quadrats and the equivalent density are summarized in Table 1. 

The average density of the species is 6 individuals per meter square. 

 
Table 1: Number of T. gratillaon the third quadrat with the corresponding species density.  

Transect Number of 
T. gratillaindividuals 

Density (individuals/m2) 

1 394 7.88 ~ 8 

2 127 2.54 ~ 3 

3 304 6.08 ~ 6 

 Total:      825 Average:  5.5 ~ 6 

  

Discussion: 

Absence of T. gratillain site A and in both first and second quadrats of site B may be due to full exposure of 

the area during low tide and the lack of seagrass bed. This species is considered as significant seagrass grazers 

found at a depth not exposed to low tide [4-5, 7]. Sea grass bed serves as feeding ground, shelters, nursery 

ground and/or spawning ground of the said organism [17-18]. Furthermore, T. gratilladwells in shallow waters 

(18).  

Third quadrats of site B, however, showed 825 individuals of Tripneustesgratillaof which majority were 

noted to be 25-33mm in diameter which is within the size range (35-40mm) for juveniles of the species 

[2].AdultT. gratillawhich are commonly harvested by the fisher folks for consumption has an average diameter 

of 50mm and occur at a lesser number. 

The presence of T. gratillaon this part of site B is due to the availability of the factors needed by the said 

species of sea urchin to survive. These include the presence of sea grass, enough level of salt water and the 

presence of Sargassumwhich is considered to be another food source of the species(2; 14-15). Canonical 

Correspondence Analysis shows that soil and water temperature are influential factors to the presence and 

abundance of sea urchin population on Binuni(Figure 5). 

 
Fig. 5: Canonical Correspondence Analysis on the number of individuals of T. gratilla and physico-chemical 

parameters of the two sampling sites. 
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Temperature was shown to be significantly correlated with reproductive phases: growing, maturing and 

spawning of T. gratilla [18, 20]. A study by Rahman et al. [1] showed that the maximum hatching rate of the 

said species was observed to be between 22˚C and 29˚C however, upon reaching 34˚C, no cleavage formation 

was observed on its early larval stage [1]. Similarly, rapid reduction in growth was observed when a thermal 

threshold was reached at approximately 29
o
C. Optimum growth temperature for the species was recommended 

to be within 26-28
o
C [20]. In the present study, soil and water temperature in site A ranged from 30-32

o
Cwhile a 

lower range was recorded in site B, 28-30
o
C, which could possibly explain the distribution of the species in the 

study area. In addition, temperature was also shown to influence the effect of pH on the growth and calcification 

of sea urchin larvae [19]. Furthermore, together withwater depth, this parameter was considered to be important 

in the distribution and evolution of Tripneustesspecies in the study ofLessioset al. [21].  

 

Conclusion: 

The abundance of T. gratillaon the third quadrats of the open access area (site B) of Binuni, Bacolod Lanao 

del Norte indicate that sea urchin spawning is occurring in this part of the coast. The presence of sea grass bed 

and of Sargassumin the area make it favorable for the growth and survival of T. gratilla and a suitable site for 

the species grow-out culture. The local community can possibly participate in the “Sea urchin grow-out culture” 

project of the DA-BFAR recommended particularly beyond 100 meters off-shore in site B with temperature as 

an important factor to be considered for species abundance. However, harvesting of T. gratillashould be 

regulated to ensure sustainable ecological and economic services to the local community. Furthermore, the local 

government is highly encouraged to continue strict implementation of the protection policies in the “no take” 

zone to maximize conservation efforts for the mangrove ecosystem.  
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