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Abstract 

Lobster is one of the main fishery commodities in Gulf of Prigi and Damas, distric of Trenggalek. The potential is not independent 

from the typology of coastal ecosystems that support them. This study aims to determine the ecological linkages between the 

resources of the typology lobster habitat. The study was conducted during 2015 using the method of observation. The results 

showed that the Gulf of Prigi and Damas dominated by coral reef ecosystems with percent coral cover in the range of 65-75%. Coral 

types dominated by the type of branching, encrusting, massive, foliaceous, soft coral, sponges, algae, gorgonians, algae coralin. 

Juvenile phase of lobster and pre-adult  prefer a depth <10 m spread along the rocky coastal waters, with an abundance ranged 

between 0.32-0.64 ind/m3 of type Panulirus homarus, P. ornatus, P. penicillatus, P. longipes and P. versicolor. While adults lobster 

tend to like deeper waters (20-30 m) with the type of habitat is wall with an abundance ranges 0.32-0.48 ind/m3. P. ornatus and P. 

versicolor are two types with the highest abundance (0.48 ind/m3). 
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1.  Introduction 

Lobster is a potential fishery resources with high economic value. It ranks fourth of the export commodities of the 
Crustacean after Penaeus, Metapeaneus, and Macrobrachium (Junaedi et al., 2010). At the various levels of markets the 
value of the product reaches Rp. 350,000 - 800,000/kg (Nurfiarini et al., 2016). Potency of lobster in Indonesia is 
characterized by the number of species reaching seven types of spiny lobster (Tewfik et al., 2009; Phillips, 2006; Chan et 
al., 2013; Wardiatno et al., 2016), or 7.23% of the total spiny lobster found worldwide (Chan, 1998). The production 
range is 6.65 – 16.48 tons/year, average on 5.75 tons (DJPT, 2015), with average production value reach US $ 54.48 
million/year (KKP, 2015). Panulirus homarus (sand lobster), P. ornatus (pearl lobster), P. longipes (red lobster), P. 
versicolor (bamboo lobster), P. polyphagus (pakistan/mud lobster) and P. penicillatus (rock lobster) found as the 
dominant species (Tewfik et al., 2009; Phillips, 2006). The spiny lobster habitat is the rocky coral waters along the Indo-
Western Pacific from East Africa to Japan, and the Fijian Islands to the Cook Islands (Holtuis, 2001), while in Indonesia 
spread throughout West Sumatera, South Java, Bali & Southeast Nusa, Sunda Shelf, Malacca Strait, East Kalimantan, 
South/West Kalimantan, North Java, South Sulawesi, North Sulawesi, Maluku and Papua (Kanna, 2006). 

South coast of Java (Fisheries Management Area/WPP 573) is a potential lobster producing area after the West Coast 
of Sumatra (WPP 572). South Coast of Java area is potential lobster producers which reach 625.3 tons/year with 
production value reach 218.85 billion rupiah. Nevertheless, national lobster production since 2014 has declined (DJPT, 
2015). Gulf of Prigi in Trenggalek District is one of the center of lobster producer in South Java with lobster production 
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in the range of 2.6-3.43 tons/year equivalent about Rp.1.73 billion/year (DKP Trenggalek, 2015). The high potential of 
lobsters in the area is allegedly inseparable from habitat characteristics and suitability as a place to grow and 
contributing to lobster life at various stadia of growth, i.e. coastal ecology dominated by cliff-coral beaches, strong 
currents, and coral reef ecosystem potential. The relationship between biota and habitat characteristics and its 
environment is known as ecological connectivity. Ecological connectivity illustrates the easy or not in transfer of matter, 
energy, and organisms across the ecoton (the border region between two habitat types) in relation to spawning, 
feeding, and growing (Nasution et al., 2009). This paper aims to get an overview of ecological characteristics and the 
linkages between lobster resources and their habitat typology. 

2. Material and Methodes 

 2.1. Location and Time of Study 

The research is located in Gulf of Prigi, District of Trenggalek . The study was conducted in June 2015 that describes 
the conditions of the transition season. Observation stations consist of four stations covering the North Damas Waters 
(fishing capture zone) and Karanggongso (coastal tourism zone) representing coastal zone, South Damas Waters (coral 
reef conservation and cultivation zone) and Karang Asem (conservation zone) representing steep rugged coastal 
waters (Figure 1). 

 

Figure 1. Map of research locations 

2.2. Method of data collection 
 
Data were collected through field observation. The data and information collected include several oceanographic 

parameters that describe the quality of the aquatic environment, habitat (percent cover and type of coral), lobster 
resources (composition, abundance, and size structures). 

Oceanographic parameters were taken stratified (horizontally and vertically) on the surface and bottom of the 
waters by considering the characteristics at each observation station (Kimmel & George in Ryding & Rast, 1989). 
Observation of coral reef ecosystems and lobster resources using the Stationary Visual Census (SVC) method developed 
by Sherman et al. (2002). Observation of coral reef condition using Point Intersept Transect (PIT) method, where data 
recording code refers to coral health monitoring activity of CRTIC-Coremap version (Manuputty & Djuawariah, 2009). 
 
2.2. Method of data analysis 
 

Analysis of waters water quality data refers to APHA (2005). Protection through visual observation. The assessment 
of coral ecosystem conditions follows CRTIC-COREMAP LIPI criteria (Gomez & Yap, 1988), which the percent cover of 
live coral is set at the following categories: damaged (0-24.9%), medium (25-49.9%), good (50-74.9%), and very good 
(75-100%). 
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% Component Cover = Number of each component X 100% ................................…………..………….....................................  (1) 
                                         50 (Total Component) 
 
Furthermore, the analysis of lobster community structure using English et al., (1997) and Sherman et al. (2002), and 
composition analysis refer to the equation of English et al. (1997) as follows; 
 
Ks = ni/N x 100 %  ……………………………………….………………………........................................................................……………… (2) 
Where, 
Ks : Composition of lobster species (%) 
Ni : Number of individuals per species 
N : Number of individuals throughout the species 
 
Analysis of fish coral abundance refers to Sherman et al. (2002): 
Ks = ∑ni/L  ……………………………………….…………………………………………………….................................................................... (3) 
Where, 
Ks : Composition of lobster species (%) 
Σni : Number of individuals gained per station (ind) 
L : Area of sampling (visual census area) (25 x 25 m) 
 
While the analysis of species diversity using the Shanon-Wiever Index (Ludwig & Reynold, 1988): 
 ............................................................................................................................................................................................................................ (4) 
Where, 
H' : Shannon-Wiever diversity index. 
Pi : Comparison of number of species i (ni) to total number of lobsters (N) = ni/N. 
N : Number of species 

4. Result and Discussions 

4.1. Coral Cover 

 The result shows that the percentage cover of life coral is in range <10-15%, with average 15% (Figure 2), while the 
rest are dead corals/rubble, sand and corals associated with algae and Dead Coral Acropora-DCA. These results 
illustrate that coral ecosystem conditions in the study sites are categorized as damaged (<25%). This situation is almost 
encountered in all coral reef areas in Indonesia, which total coral cover 2,517.84 Ha (35.15%) are in the damaged 
category (Giyanto et al., 2017). Some waters with high damage levels are along the Sumatera Coast (Sibolga, Natuna, 
Nias, Mentawai, Enggano), North Java (Thousand Islands), South Java-Bali-Lombok-NTT (Ujung Kulon, Trenggalek, Gili 
Matra and Maumere ), Makasar City, Pangkep, Takabonerate, North Halmahera, Morotai, and Biak (Giyanto et al., 2017).  
 

 
 

Figure 2. Percent Distribution of Life Coral Cover 
 

4.2. Coral Diversity  

The observations found there are two characteristics of habitat based on coral typology, i.e. (1) habitats dominated 
by massive coral species, encrusting, tabulate, and sub massive, and (2) habitat dominated by branching and foliaceous. 
Karang Asem and North Damas waters are dominated with branching (Acropora sp., Pocillopora sp.), massive (Porites, 
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Favites, Galaxea sp), foliaceous (Leptoseris, Montipora), Pocillopora sp, Hydnopora, soft coral (Lobophyllia, Symphyllia, 
Polyphyllia, and Sinularia). Other colonies found are Sponge, Algae, gorgonian and algae coralin  (Figures 3a & 3b). In 
South Damas identified types of coral shape are of foliaceous (Leptoseris, Montipora), branching (Acropora sp., 
Ancropora sp. Pocillopora sp.), massive (Favites) as well as some algae colonies found around coral reefs (Figure 3c). In 
Karangggongso dominated by branching (Acropora sp., Pocillopora sp., Seriatopora sp.), massive (Porites, Favites), 
foliaceous (Leptoseris, Montipora), soft coral (Lobophyllia), and algae colonies from gorgonian and algae groups (Fig. 
3d). Coral conditions in Karang asem have found many juvenile corals and soft coral species compared to the other 
three locations. lobster has a high preference on the first type of reef for shelter (BP2KSI 2015 in Nurfiarini et al., 2016) 

    

(a)  Karang Asem (b) North of Damas  

    

(c) South of Damas  (d) Karanggongso 

Figure 3. Coral Type at research station 

4.3. Lobster Resources  

Five species of lobsters (P. homarus, P.ornatus, P. penicillatus, P. longipes, P. versicolor) were found in almost all 
research stations in Gulf of Prigi. These five species have varying abundance and at various stadia of growth (Figure 4). 

 

Figure 4. Abundance of Juvenil Lobsters in Gulf of Prigi 

Abundance of juvenile lobsters (weights in the range of 1-1.5 grams and <10 grams) are in the range of 0.32-0.64 
ind /m3. The highest abundance of the P. ornatus at Karang Gongso Station. While adult-sized lobsters have an 
abundance in the range of 0.32-0.48 ind / m3, found in the Waters of the North Damas, Karang Gongso and 
KarangAsem. The highest abundance in P. Ornatus and P. versicolor respectively 0.48 ind / m3 (Figure 5). 

 



107  Nurfiarini et al. / Proceeding – ICM-MBT (2017) 103–109 

 

 

Figure 5. Abundance of Lobsters on Adult in Gulf of  Prigi 

3.3. Hidro-Oceanographic 

Water quality observations indicate that the aquatic environment at the research station is still good enough to 
support the aquatic biota life. Water depth ranges 11-33.6 m., salinity is almost the same on 33 ppt. Temperature, 
turbidity and dissolved oxygen are consecutive in 28.23-28.42 oC (average 28.27oC); 0.89 - 2.11 NTU; and 3.45-6.69 mg 
/ L (Table 1.). 

Table 1. Water quality environment in study site 

Parameter Unit 
quality 

standards* 

Station 

South Damas North Damas Karanggongso Karang Asem 

  
  

(17) (18) (19) (20) 

Depth m 5 - 20 33,6 10,7 12 11 

Salinity 0/00 25-35 33 33 33 33 

Temperature  oC 11-29 28,23 28,43 28,27 28,2 

pH - 7,8-8,5 7,85 7,87 7,88 8,12 

Turbidity NTU 5 - 25 0,89 0,99 2,11 1,86 

Brightness m - 5 3,9 4 6,4 

Oxygen dissolved mg/L > 5 6,69 6,61 5,48 3,45 

Sedimentation occurs in the western part of the Prigi Bay, allegedly from the main river mouth. Coral ecosystems at 
all locations are indicated to be damaged and allegedly due to unsustainable ecotourism activities. Ghostfishing also 
plays a role in the destruction of coral ecosystems. 

3.4. Connectivity Between Lobster Resources and Habitat Type 

Lobster is one of the nocturnal aquatic biota, which is more like activity at night and lobsters need shelter. Visual 
observations show that lobsters in juvenile phase, many found in rocky waters associated with coral algae, with 
substrate base of dead hollow coral and small holes (Figure 6) with a depth range 5-10 m. Type of that habitat is 
commonly found in Karanggongso. Adult lobsters are more commonly found in depths of 10-30 m, in waters with cliff-
wall cliffs of wall type. Adult lobsters occupy a dead coral shelter with cavities and large holes. Such habitats dominate 
the South Damas area (Figure 7). 
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Figure  6.  Small cavities and holes for juvenil (Karanggongso) 

  

Figure 7.  Hard coral with the big  cavities and holes, type of  wall for adult lobster (South Damas) 

4. Conclusions 

The ecological connectivity between the source of lobster and its habitat is indicated by the type of habitat favored 
by lobsters, ie coral ecosystems with good conditions with composition: hard corals, soft corals, gorgonians and coral 
algae. Preferred coral species are encrusting rocks, massive, foliose, and the availability of cavities and holes in various 
sizes related to protection functions. Lobsters in juvenile phase prefer waters with depths of <10 m, whereas adult 
lobsters are commonly found in coral cliff habitats with a depth of 20-30 m. 
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