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0. Executive Summary 
 
The Solor and Alor survey adds to the scant 
ecological data that currently exists for these 
remote waters and provides valuable information 
for future marine resources management and 
conservation. Results from the combined TNC-
WWF expedition to the Solor and Alor region 
illustrate a number of key issues for management: 
- Economic dependence of local communities 

on coastal and reef products is high, resulting 
in unsustainable exploitation levels of reef 
fish, and other demersal and sedentary 
organisms especially near population centers. 

- New markets have emerged providing an 
incentive to relatively poor local communities 
to focus economic activities on harvesting 
products with no local value and thus little 
interest to maintain sustainable harvest levels. 

- The extend of the area and the relative low 
population of the area provides outside fishing 
operations with an easy opportunity to target 
the reefs with destructive practices. 

 
As far as could be assessed, the status of the 
reefs and fish stocks is generally dwindling and in 
very bad condition at some locations. Particularly 
reefs in the north of the islands of Pantar, Lembata 
and Adonara indicate heavy blast fishing with 
extensive rubble fields. All reefs show very low 
numbers of sharks, large reef fish as groupers and 
of other valuable organisms as lobster, clams and 
sea cucumber. Only locations that were current 
prone, such as a submerged seamount, and some 
corners of islands near the entries of major sea 
straits between Lembata and Pantar and Pantar 
and Alor were inhabited by fair numbers of larger 
predatory fish. Also, the pressure on local manta 
populations is tremendous considering harvesting 
rates that increased with motorization to 1500-
2000 individuals annually in Lamakera alone.  
 
Initial comparisons between blue whale sightings 
south of Alor (Savu Sea) and north of Komodo 
(Flores Sea) suggests that blue whales enter and 
exit Indonesian Seas through different routes and 
corridors; perhaps initially migrating east towards 
Ombai Strait, between E Alor and Timor, and then 
move into the Banda Sea (which may be used as 
a mating/calving ground) to continue their passage 
westward along the Nusa Tenggara island chain, 
selecting one of six migratory corridors to enter the 

Indian Ocean and then migrate southward to 
colder feeding grounds. Sightings in Komodo are 
mostly in September – November, and all animals 
observed to date migrated towards the west. 
 
The four island passages between Flores and Alor 
seem to be some of the richest in large marine life 
of all of Nusa Tenggara, and are especially 
abundant in whales and dolphins. Because of this, 
coastal communities living along eastern 
Indonesia’s marine migratory routes, and equipped 
with modern vessels and armed with the know-
how to capture large numbers of dolphins and 
other large marine life effectively, may have a 
devastating effect on regional marine (mammal) 
bio-diversity. This situation is in urgent need of 
improved management and regulation. 
 
These preliminary results must be strengthened 
with additional ecological data on blue whale 
migratory movements and (critical) habitat use 
including preferred corridors and possible mating 
grounds. In any event, the relative abundance of 
blue whales, the largest animal ever to exist, in the 
Alor region is an indication of the conservation 
importance of the Indonesian Seas (and the Nusa 
Tenggara island corridors in particular) for this 
endangered, highly migratory and fascinating 
marine mammal.  
 
Eastern Indonesia’s marine corridors are sensitive 
bottlenecks where intense local fishing activities 
can have regional impacts on the populations of 
various marinelife. A first priority is to elaborate 
this point to local, regional and national Indonesian 
government and put the area under the attention 
of capable conservation groups and donors. The 
results have been used so far to design an Alor 
and Solor component for an Indonesian cetacean 
conservation program1. Further, community-based 
fisheries monitoring for mantas and whales, is 
initiated with a grant by Mr. Dawson2. Finally, the 
area of Solor and Alor are being discussed to be 
included as priority site in the Flores-Banda Marine 
Ecoregion program development strategy at WWF 
Indonesia and in the marine program of TNC 
Indonesia. 

                                                           
1 Developed with APEX-Environmental and building on work 
done and proposed by The Nature Conservancy in their 
Indonesian Cetacean Program 
2 Grant facilitated by Dr. Heidi Dewar from PIER 
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1. Introduction 
 
The Solor and Alor area has become known to the 
world as the home of Indonesia’s traditional whale 
hunters. This specialty, set within the geographic 
feature of relatively narrow straits channeling vast 
amounts of water from major oceans gave enough 
reason to assume a major importance of the area 
for large migratory species populations. Further, 
the relative low human population combined with 
the lack of existing major marine protected area 
systems gave enough reason to assume that the 
area has become or will soon become of major 
interest to fleets of multi-day-trip destructive fishing 
operations from the more crowed western parts of 
Indonesia. In support of continued conservation 
strategy development for the Indonesian Coastal 
and Marine Programs of The World Wide Fund for 
Nature and The Nature Conservancy, two 
combined WWF-TNC expeditions were conducted 
to the Alor islands in Nusa Tenggara Timor.  
 
In preparation secondary information was 
summarized from a report of the small island 
development project that was prepared by the 
Directorate General Regional Development in 
cooperation with the United Nations Development 
program. In their project summary, four challenges 
were identified with respect to achieving a more 
sustainable pattern of development: 
- Limited access to technology and capital. 
- Inefficient linkages between small islands and 

regional, national and international markets. 
- Limited access to public services. 
- Little capacity with local government to plan 

for sustainable development of small islands. 
 
Furthermore, information that was shared by a 
mixed survey team (Bapedal, Asia Environmental, 
local NGOs) during a meeting at the WWF office is 
included. Funded by AusAid, the Bapedal team 
trained some 15 people in participatory 
assessment and planning and visited the island of 
Lembata during 2 weeks in February 2001. 
Results from their draft project report on this 
Lembata assessment are included in this report. 
 
Both sources relate of new industrial 
developments that are on the way for the Alor 
islands so it was concluded timely to assess the 
need and opportunity for conservation and 
sustainable use. The Coastal and marine 

Programs of WWF-Indonesia and of The Nature 
Conservancy-Indonesia arranged to conduct a first 
expedition to map the status of the coastal and 
marine resources and to conduct interviews in 
support of an assessment of natural resources 
exploitation levels and patterns and the socio-
economic conditions of coastal fisher communities. 
 
The first expedition started on 9 September 2001, 
but was cut short due to serious threats received 
by some turtle trading groups on September 12. In 
light of security uncertainties related to the 
September 11 terrorist attacks in USA, it was 
decided to break off the first reconnaissance trip. 
Information gathered during the 3 days that the 
expedition was in the area is used in this report. 
The second expedition was planned and went 
ahead from 7-19 May 2002. Building upon 
impressions of the first expedition, the second 
expedition included a cetacean expert team and 
an expert looking at the manta fishery. 
 
1.1 Expedition objectives 
 
The purpose of the expedition was to collect 
information on the status of coastal and marine 
resources, their use, threats to their status and 
sustained use and opportunities for management.  
Special attention was given to cetaceans and 
mantas. While sailing through the area much 
information was collected using standard methods 
and everyone’s observations and findings were 
shared briefly and discussed on a daily basis with 
the entire group. This reports aims to present the 
findings and initiate discussions on the threats and 
opportunities for management of reefs, fisheries 
and cetaceans in the Solor and Alor area. 

  

Survey vessel - Evening Star II 
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2. Methods 
 
2.1 Expedition team 
 
During the first expedition the team consisted of: 
Dr Sonny Keraf (Gajamada University), Dr 
Suharsono (LIPI), Mr Agus Setiawan (Bappelda), 
Mr Noke Rijoli (Unpatti), Mr. Klaas Jan Teule 
(WWF NTT), Mr Zackarias (WWF NTT), Dr Jos 
Pet (TNC), Dr Lida Pet-Soede (WWF Bali), Mr 
Wolcott Henry (Henry Foundation), Mr Maarten 
van Rouveroy (Film Academy Amsterdam). 
 
The second expedition team consisted of: Dr 
Sonny Keraf, Dr Wisnu Widjatmoko (UNDIP), Mr 
Ketut Sarjana Putra (WWF Bali), Ms Inung 
Nurhayati (Kementrian LH-AsDep Wil Bali&NT) Mr 
Noke Rijoli (UNPATTI), Mr Zackarias (WWF NTT), 
Mr. Benjamin Kahn and Mrs. Yvonne Kahn (APEX 
Environmental), Mr Purwanto (TNC Komodo), Dr 
Heidi Dewar (PIER), Ms Creusa Hittipeuw (WWF 
Bali), Dr Lida Pet-Soede (WWF Bali). These 
participants were split over three groups. The wet 
team conducting fish and reef habitat surveys: 
Noke, Wisnu, Purwanto, Ketut, Lida. The whale 
team conducting cetacean observations and 
interviews: Benjamin, Yvonne. The land team 
conducting interviews: Sonny, Zaka, Tetha, Heidi 
and Inung. 
 
2.2 Main exercise 
 
Several conservation groups have drafted lists of 
criteria for considering potential sites for 
conservation. Incorporating and categorizing many 
of these criteria, the table below was used in the 
discussion section of this report. 
  
Draft criteria that are considered when discussing 
the Solor and Alor region for conservation efforts3 
Category Criteria  
Ecology/biogeography Diversity  
 Representativeness 
 Endemism  
 Protection from natural 

events 
 Status quo  
Population Economic importance 
 Social importance 
 Human pressure 

                                                           
3 See discussion section 

 Destructive practices 
 Accessibility 
Governance Administrative unit  
 Gazettment 
 Conservation present 
 Partners  
 Enforcement capacity 
Significance International 
 Regional  
 National  
 Donors  
 Replication  
Other Opportunity  

 
Data collection activities conducted during the 
expedition included: 
- Assessment of existing information (statistics 

and reports). 
- Assessment of the area cover for different 

types of coastal habitats (visuals and from 
maps). 

- Assessment of reef habitat status (underwater 
visual census and manta-tow). 

- Assessment of reef fish community structure 
status (UVC) and diversity. 

- Assessment of patterns in coastal and marine 
resource use. 

- Cetacean survey, acoustic and visual. 
 
The annex of this report includes brief descriptions 
of the methods used: underwater visual 
assessment of habitat and fish community 
structure including characteristics for high-value 
target species of the life reef food fish trade; above 
water visual assessment of habitat variety and 
location using simple mapping techniques; and (in) 
formal interviews and direct observations on 
resource use and management issues during land 
visits, and visual and acoustic cetacean surveys. 

 
Interviews 
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3. Results  
 
3.1 General description of the area 
 
The Solor and Alor islands are located in the 
Flores-Banda Marine Ecoregion east of Flores in 
Nusa Tenggara Timor (Fig. 1 and maps in annex). 
Larantuka is the most eastern town on Flores and 
the kabupaten capital for the East Flores regency. 
Kalabahi is the largest town on Alor and the 
kabupaten capital for Alor regency. The Alor 
islands include 18 islands with a total land area of 
2864 km2. Alor (8º 15’ S, 124º 45’ E) is the largest 
(2071 km2) followed by Lembata (1300 km2) and 
Pantar (712 km2). The area is mountainous as 
most islands were formed from volcanic activity. 
Landslides are common. Sirung vulcano erupted 
recently (1970). Some uplifted limestone/coral 
reefs are found on the north coast of Pantar and 
north of capital Kalabahi and on far-east coast of 
Alor.  

Figure 1. Research area, adapted from Underwater 
Indonesia by Kal Muller 1997.  
 
The islands are all part of the same continental 
shelf but separated by the Sawu basin from the 
continental shelf that underlies Timor in the 
southeast and also by the Wetar trough that 
separates the shelf underlying the large island of 
Wetar in the east. The area is geologically special 
as the separation between Indonesian main arcs, 
the Sunda and Banda Arc, occurs between the 
islands of Pantar and Alor by the Pantar fracture 
(Tomascik et al 1997). 
 
Lembata is some 1300 km2 large and has a 
coastline of nearly 500 km. Some 12% of the land 
is used for agriculture, 36% is brush, 33% is forest 
and 19% is grassland. The most heavily forested 
areas are found in the southern part of Alor. Main 
food crops are rice, cassava, sweet potatoes, corn 
and soybeans; main tree crops are candlenut, 

coconut, cashew and coffee. Supposedly due to 
shifting cultivation some eroded land indicates 
deterioration of land resources. 
 
The waters around the islands are known for their 
strong currents, particularly in the relatively narrow 
strait between Pantar and Alor and also between 
Lembata and Pantar. With each tide large water 
masses are pushed through the straits causing 
strong upwelling and treacherous currents. 
 
The straits in the area play an important role in the 
exchange of marine life between the Indian and 
Pacific Ocean. Each year whales and dolphins 
travel from the Pacific and Indian Oceans through 
the deep (but narrow) Nusa Tenggara island 
chain, which have been previously identified as 
important cetacean migration routes for numerous 
whale species, some rare and endangered (PHPA 
1984, Kahn et al. 2001). These sensitive 
bottlenecks are strictly limited in number and 
access.  
 
3.1.1 Climate 
The climate is relatively dry with 5-8 months 
receiving less than 100-mm rain per month on 
average. The rainy season is from November - 
April. Severe cyclones hit the area, one in May 
1939 and one in December 1971. Anecdotal 
evidence relates of strong winds starting in June. 

 
3.1.2 Demography 
The total population4 was estimated at 144 629 
people or 29 000 households in 1990. Apparently 
the population grew at a significantly lower rate 
from 1971-1990 than the rest of Indonesia due to 
lower standards of health and little job 
opportunities. The population in 2000 was 
estimated at 167 847 based on predicted growth 
                                                           
4 It is not clear which islands are included in this count 

Little vegetation on Lapan island 
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rate. More firm data are found in Monk et al (1997) 
where estimates are based on precensus 
population data with a total for the Solor and Alor 
group of 243 665; Solor: 24 116 people; Adonara: 
82 222 people; Pantar: 31 718 people and Alor: 
103 609 people. Annual percentage growth rates 
are reported for the Alor regency at 0.98 for 1971-
1980 and 1.36 for 1980-1985. Population density 
for the Alor regency also increased from 44 per 
km2 in 1980 to 47 per km2 in 1985 (Monk et al, 
1997). 
 
There are 14 languages used in the island group, 
a majority of the people speak Solor and Ende 
Malay. At present, however all people are also 
literate in Bahasa Indonesia. The level of basic 
education is considered high and Alor has the 
highest level of literacy in NTT. Languages used in 
the area are derived from the Austronesian and 
Trans New Guinea language families and include: 
Solorese and Lamaholot (Solor), Kedang and 
Solor (Lembata), Larantuka or Ende Malay and 
Solor and Blager or Belager or Tarang and Lamma 
and Nedebang and Tewa (Pantar), Solor and Abui 
and Kabola and Kafoa and Kelon or Kelong and 
Kolana or Kolana-wersin and Kui and Tanglapui 
and Woisika (Alor) (Monk et al, 1997). 

 
On Alor most people live in upland settlements 
whereas on the other islands the settlements are 
mostly on the coast. Incidence of malaria is high 
but with the improved health facilities (one hospital 
on Alor and 16 puskesmas throughout the island 
group), general health has improved especially 
considering the restrictions in an island area 
(transport etc). Agriculture provides most 
employment. There is a problem of water supply in 
Babala and freshwater is now pumped through 3-
inch pipes across the entire island of Lembata 
from a mountain source in Wangukan area to 

Babala. When trying to buy fuel for the expedition 
in Kalabahi, limited supplies caused us to spent 
many hours waiting and applying for a special 
permit to take more than allowed per person. 
Supply of fuel to the area is thus limited, yet 
anecdotes from other ships that frequent the Alor 
harbor relate of some corrupted practices where 
fuel is taken from the amount of Alor to be 
smuggled/sold at much higher prices to Timor. 
 
From the Bappelda trip report it was understood 
that the Lembata inhabitants are mostly from Bajo 
and Buton origin together with original local 
groups. It was noted that the people have a strong 
feeling of pride and ownership over their 
resources. Lembata became a Kabupaten in 1999 
and is still in the process of establishing a 
kabupaten level administrative infrastructure. On 
Lembata there are 69 coastal villages and a 
reported 4 343 fishing families accounting for 21% 
of the total number of inhabitants of Lembata of 91 
041. 
 
3.1.3 Infrastructure 
The area can be reached by air through Maumere, 
with Pelita Air and Merpati flights from Bali. Also 
flights are available to Kalabahi, but less frequent. 
The PELNI schedule includes Maumere and 
Kalabahi. Further, a net of inter-island ferries 
allows moving between the islands. Most ferries 
are scheduled to allow connection to the next hop 
towards Larantuka, yet often considerable ground 
must be covered over land with busses or by 
renting a private car.  

The large towns of Larantuka and Kalabahi host a 
large representation of government departments. 
Schools in both major towns are abundant and 
complete up to the university level. The nearest 
university however, that is regarded an option for 
students is in Kupang. Daily vegetable markets are 

 
Children at Lamalera whaling village 

 
Schoolkids at Alor 
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available in the regency capitals and most other 
larger towns close to Larantuka have markets 
twice a week. The smaller villages along the 
southern section of Lembata are more or less self-
sufficient and maintain a barter system where 
whale meat and fish is traded for agricultural 
products between farmers and fishers or whale 
hunters. In the coastal villages that are more 
remote from Larantuka and Kalabahi, conditions 
are not optimal, electricity is not available except 
for the evenings through the village power 
generator, fresh water is a problem towards the 
end of the dry season and medical support is 
mostly lacking. 
 
3.1.4 Socio-economic activities 
The economic situation on Lembata and Alor is 
similar to that of neighbouring islands of Solor and 
other regions in eastern Indonesia and must be 
seen in the light of dominating agricultural and 
service sector contributions to GDRP. During the 
recent economic crisis Alor islands were 
unfortunately also hit by a severe drought. Some 
20% of the Lembata inhabitants work abroad in 
Malaysia as plantation workers, construction 
workers and some as domestic workers and at the 
other sites also some of the young people related 
of their ambition to leave the area. Summaries of 
demography and facilities at 13 villages are found 
in Table 1. Below the findings are summarized per 
village. General trend shows that except for some 
villages that received some government support 
such as Balauri and Blangmerang (seaweed 
farming, FADs and boat+engine) generally fishery 
is small-scale, focussing on resources nearby. 
Farming is an important economic activity in nearly 
all villages minimally to serve auto consumption 
purposes but also to gain cash from selling nuts, 
corn and copra. Market access is mentioned a 
problem by fishers and farmers alike. Education 
levels are fairly low. 
 
In Moton Wutun or Lamakera the dominant 
group works as fisher, with relative low education. 
Some fishers are known to experiment with 
explosives following examples by fishers visiting 
the area from Ende and Kupang. The majority of 
the fishers uses canoes and hook and line gear 
but some have a motorboat and use spear guns 
for whales and manta’s. Also there is some use of 
nets, “jala”. They sell their fish in Waewerang 
across the channel at Adonara. The people 

interviewed know relatively little about the reefs 
and their function. Most fishery activities occur in 
the morning from 6-12 and in the evening again 
from 6-12. From the next-door village of Watobuku 
fish is also sold in Waewerang. The younger 
generation from the village wants to go and work 
in Malaysia, Batam and Kupang. 

 
Lamalera consists of 2 villages. Of the inhabitants 
80% has SLTP and 20% SD. Most people are 
fishers, only 16 of the 190 kk are farmers in village 
and in village B only 26 of the 206 kk are farmer. 
The land conditions are not favorable for farming 
and traditionally from earlier generations the 
fishing activities were learned and adopted. Fish 
caught in Lamalera include mostly flying fish, “ikan 
kombong”, dophins and whales. Fish is sold dried 
or fresh direct to consumers in the village or 
through a barter system. The majority is shared 
through barter with neighboring village Lebala and 
exchanged for corn, rice, bananas, ubi or other 
agricultural products. In 2001, some more than 10 
whales were caught and mantas less than 10. 
Whale meat is used for drying to eat to make oil. 
The whale-hunting season is from May-October5. 
Mostly on the first day of the catch season May 1, 
the Lamalera community conducts a ceremony for 
luck. Most hunting starts at 6.00 until noon (13-
1400 hrs). Difficulties perceived by the villagers 
deal with non-functioning fisher 
organizations/cooperatives, and the bad road 
system that restricts the villagers from developing 
more trade opportunities. People believe in the 
mystical role of coral and sea organisms.  
 
In Semparong the level of education is low with 
85% basic primary school (SD), 10% SLTP and 
5% SLTA. No electricity is available and sanitation 
is poor with only 2 freshwater sources for all 
                                                           
5 For extensive description see special report in section 3.4 

 
Lamalera 
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people. Dominant employment is as fisher and 
farmer (jambu mete, peanuts, corn and other). 
Since 1800 the fishing skills were adopted from 
older generations that came from Bugis decent. 
There are about 600 fishers with some 50 boats, 
12 have engines of 16-20 PK bought with credit 
from a middleman in Maumere. The most common 
gear includes seine nets, traps and hook and line 
but also bombs are used. Teripang is also taken 
with simple snorkeling gear. Many fishers in this 
area still work on their land after returning from 
sea at noon. Fish is sold via Maumere. Fishing for 
small boats is around the island but motorboats go 
to Ambon, Sulawesi and Flores Sea depending on 
the season, which is from May-Juli and 
September-December. The fishing season is 
started with the belegia ceremony, which includes 
offering and sharing of food at the Semparong 
Lake; similar this is done for the harvest time for 
farmers. Fishers get some 15-20000 Rp per day, 
and have other sources of income from selling 
chicken goats and eggs from husbandry. Goat 
sells for Rp 100000-250000 per piece depending 
on size and chicken sells for Rp 10-50.000 in the 
area of Maumere. Farming area for jambu mete + 
30 ha, with 400 trees, on average each farmer 
owns + 2 ha. Total dry production is about 70 
ton/yr with a price per kg of Rp. 3.500 – Rp. 6.000. 
This is sold in Maumere to a Chinese buyer. Also, 
coconut and fruits such as mango are farmed. 
They use fertilizer, urea and TSP of which they 
say the do not have enough. 
 
At Leworaja/Labala most people are farmer and 
some are fisher or traders. Peanuts are major crop 
together with corn, some rice, ubi and jambu 
mente. Each family owns about 1-3 pieces of land 
of about ½ - 2 Ha. The majority of the products are 
traded through barter, even with outsiders. People 
from Sulawesi come to change rice against nuts, 
for example 1 kg rice for 1 kg peanuts. The marine 
products caught mostly with hook and line and 
some nylon nets include mantas, flying fish and 
some reef fish. Most fishers operate simple dugout 
canoes near their village and in front of Lamalera 
during full days from 7-17.00 hrs. Most is for auto-
consumption, yet some is bartered. 
 
At Marica, there is no freshwater near the village, 
they collect it across from the island of Pantar in 
the village of Kayang. The majority of the people 
are farmer and fisher; agricultural products are all 

for auto-consumption, fishing products are sold 
fresh or dried at the Baranusa market (main town 
at Pantar), at Kalabahi on Alor at Atapupu-timor. 
This to buy construction material and pay for 
schooling. Agriculture products include corn, nuts, 
banana and jambu mete (cashews). Fishing gear 
is mostly hook and line, spear gun and some 
simple nylon gillnets. The gear is operated from 
dugout canoes mostly and activities are each day, 
starting noon and continuing in the evening when 
weather allows. They fish near Pantar, Kambing 
Island, Rusa Island, and Marisa and in the waters 
near Labala and Lamalera-Lembata. Supposedly 
fish populations are still healthy. The villagers here 
see many dolphins and whales but do not hunt 
them. 
 
At Kayang, occupation is as farmer and fisher. 
Similar to Marica agricultural products are for auto 
consumption, fish is sold. The village hosts one 
primary school and 1 mosk, also they host a 
simple medical facility, puskesmas. Agricultural 
products are similar to else in the area. The village 
has 60 fishers, operating hook and line, spear and 
simple nylon gillnets. Fishing activities are 
conducted similar to those in village Marica and in 
the same waters. 

 
At Lamma most are farmers only 6 are fishers. 
Farming products are similar to those in other 
villages, yet this community specializes in 
cashews, kemiri nuts, pinang and siri (betel nut). 
They can sell asam for Maximum Rp. 5000/Kg, 
Minimum Rp. 500/Kg. Kemiri Maximum Rp. 
3000/Kg, Minimum Rp. 1000/Kg, Jambu mete 
Maximum Rp. 5000/Kg, and Minimum Rp. 
1500/KKg. They farm in traditional slash and burn 
techniques. They also engage in the gotong 
royong system locally called Aumal Nuku. The 
fishers are mostly focusing on crab, clams and 

 
Waste at Lamakera 



The Solor and Alor Islands – Expedition Results   12 

________________________________________________________________________ 

Compiled by Lida Pet-Soede WWF Wallacea Bioregional Program    

teripang. The head of the village mentioned that 
more people have the ambition to become fisher 
yet they have no money to invest in gear or boats. 
 
At Blangmerang the majority is fisher, some farm 
on the side. There are some 200 boats, most with 
sail but also some with small inboard engines. 
Fishing gear is mostly nets, lampara, hook and line 
and spears. There are 5 FADs in the bay at which 
fishers also operate. Operations are each day 
starting noon fishing into the night. Fishing areas 
are in the Baranusa bay, and around the islands of 
Lapan and Batang. Most catches include reef fish 
(groupers), tuna, rays, sharks, snappers, and a 
large variety of clams. During the season from 
May-September major focus is on sharks, they 
mostly catch white-tip reef sharks, often baby 
sizes. Fish is sold at Kalabahi, to Sulawesi buyers 
or at Atapupu. The people interviewed mentioned 
how the catches have reduced due to many 
outside fishermen operating in their areas. The 
fishers claim they never use bombs. 

 
At Kabir the majority is fisher, there are 2 
companies that buy fish and shark fins locally and 
sell it outside of the Alor area. Almost all families 
own a boat, most common gear includes seine 
nets, hook and line and spear guns. Even women 
fish in this village. The majority of the catch is 
small pelagic including small tongkol and scads.  
Hounds fish are another special target. Reef 
gleaning is also common activity during shallow 
tide, particularly targeting various clams. One 
group farms seaweed, which is sold, dried for Rp 
2500/kg. The company in the village transports it 
to Ujung Pandang with its own ship. The 
government has provided support for this project. 
Also, some support has been given to buy a 
fiberglass boat establishing the fish trading 

company. Further, the option to establish FADs as 
alternative to destructive methods is being 
discussed for government support. Earlier, fish 
was sold to East Timor and Atapupu. The villagers 
have been blast fishing in the past, but many of 
them were arrested and put in custody in Kalabahi. 
Since 1985 there is no villager engaging in blast 
fishing anymore. All blast fishing in the area 
around Rusa, Lapan and Kambing is from 
outsiders. During the west monsoon fishing occurs 
for auto-consumption only. The fishers who were 
interviewed relate of many operators from Madura 
and Sumbawa who target lobster and life reef fish 
with cyanide in the waters near this village. 
 
The village of Kalikurer hosts mostly fishers and 
some are farmers (Coconut and asam). 
Agricultural products as copra and kemiri nuts are 
sold via the village cooperative at low prices of Rp 
500/kg copra, java asam at Rp 1000/kg and kemiri 
nuts for 4000/kg. The village has 70 dugout 
canoes from which nets and hook and line are 
operated for grouper and scads. Snorkeling occurs 
for teripang. Fish is sold at Wairiang. The 
government has given support by means of 
providing engines, seine nets and establishing 
FADs. Since 2002, this village operates some 
closed season system similar to “sasi” where the 
village council closes capture for teripang during 3 
months in the area locally known as Hadimanu, 
then for 1 month the capture is again allowed. 
Implementation is by voluntary consent of the 
villagers. Teripang is sold via the village trading 
company or to buyers from Sulawesi who comes 
to the village. 
 
At Balauri, many of the villagers are migrants who 
have come from all over Indonesia. The majority of 
people engage in fishing, there are some farmers 
and traders. All common gears are operated and 
the village also has 20 FADs in 800 m deep water 
in the area. Catches are sold mostly to Lewoleba 
but also some is sold via barter to the villages 
inland. Once a week an express passenger ferry 
to Kalabahi transports some products. The main 
difficulty of the fishery in this village is with selling 
their fish, market access. The catch of teripang (of 
type “nenas, batu and kulit”) has been shut by the 
village council and has not been opened yet as 
also there has not been a buyer to the village. One 
NGO from Lembata has organized the community 
by establishing 3 groups and has provided credit 

 
Some very shallow mangrove area along North
Lembata 
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of Rp 40 million. The fishers in this village relate of 
plans for support from Japan to establish more 
FADs (20) 30 engine fishing boats, fishing gear 
and an ice factory. This would be facilitated via the 
kabupatens government of Lembata. 
 
At Dulitukan, which has 4 dusuns, there is no 
freshwater, water is bought at Adonara. There is 
one primary school.  Most people are farmers. 
Some people fish for some reef fish and hounds 
fish with nets, hook and line and spear guns for 
mostly for auto-consumption. Few collect teripang 
during low tide, while this is said to be profitable at 
20 kg per day. The village has 20 canoes. Fish 
products that are sold go to Adonara. The waters 
near the village are said not suitable for FADs due 
to strong currents. Some respondents said that 
they do not accept fish that is obviously caught 
with bombs. 
 
At Sagu, the 3 main occupancies follow ethnic 
groups and Lamaholot-Adonara people are the 
farmers, Butonese from Sulawesi are traders and 
Bajo people are fishers. Some 35% of the village 
is fisher. Boats mostly have inboard engines of 
5.5-6.5 PK. Major fish categories include shark, 
groupers, tuna, and scads. Shark catches have 
gone down dramatically. Fish is sold to 
Waewerang and in the villages inland. The 
company in Larantuka called PT. Mitra Mas buys 
tuna. Gears are the same as elsewhere but also 
include bagan lift nets. The villagers own shallow 
FADS, deep FADs are owned by the villagers and 
PT Mitra Mas. The NGO Servian from Pastoral 
Waewerang has given credit for 6 engines; the 
fisheries department has provided purse seine net 
and a fiber boat. The fisher cooperative called 
Batu maja is not perceived to function well and 
should take more action to enhance market 
conditions. 
 
3.2 Status of the marine environment 
 
3.2.1 General habitat distribution 
The straits separating the islands are deep. They 
are likely important migration routes for whales, 
tuna and other pelagic fish and turtles. Little 
published information is found on the status of the 
reefs and other coastal habitats. At present, 
probably the best sources are the dive operators 
that frequent the area. The 1997 Underwater 
Indonesia dive guide by Kal Muller reports that 

coral coverage in the area is generally good with 
large variety and that the fish is “superb, large 
numbers and varieties, particular big fish”. A 
recent report by the World Resource Institute gives 
results of a survey that indicate the level of stress 
and the source of stressors to the reefs (Annex). 
From the Bapedal report it appears that at 
Lembata, especially in the gulf near Lewoleba, 
there is a lot of mangrove in good condition. There 
are at least 6 species of mangrove present. The 
mangrove is cut for firewood and construction. 
Crabs are farmed in the mangrove area and also 
honey is extracted from the mangrove areas. 
Some Bajau human settlements are present in the 
mangrove areas as they received a permit to live 
in that area since the 70s. The gulf also harbors 
large sea grass beds. More mangrove forests 
were observed along the north east coast of Flores 
near Maumere with average width of 5-7 m, and 
silty bottom substrate. Furthermore extensive 
mangrove areas were observed along the northern 
coast of Pantar. 

 
The sea grass beds that were observed during the 
expedition were particularly extensive near the 
island of Sika, along the north coast of Alor, along 
the north coast of Pantar and in the bay at north 
Lembata. Sea grass species that were observed 
for example in Blangmerang Bay included 
Syringodium isoetifolium, Halophila ovalis, 
Cymodocea serrulata, Halodule uninervis, all of 
which are part of the dugong diet and Enhalus 
acoroides. While we did not conduct in-depth 
assessments, there was no evidence of dugong or 
turtle grazing. 
 
Coral reefs are mostly found along the northern 
coast of the Solor and Alor island group with some 
coral reefs lining the channels in between major 

 
More extensive mangrove and seagrass bed area in
Blangmerang Bay 
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islands. The southern coastline of the islands, 
particularly of the island of Lembata is lined with 
rocks and only little coral. The reefs also include 
rocky bottoms along the northwest tip of Alor 
starting in the strait between Alor and Pantar. 
 
3.2.1.1 LIT for coral reef condition 
During the first reconnaissance trip, only 3 
samples were taken where the Line Intercept 
Transect method was applied to describe the reef 
condition (English et al. 1994). During the second 
trip this work was continued and another 24 
transects were included in the sample (Table 2). 
Some 136 coral species were identified during the 
LIT surveys (Table 3). The colonies varied in size 
from 2 cm to more than 5 m. Large stretches of 
Acropora > 30 m monospecific, were observed at 
some sites at Pantar. The average size of live form 
intercepts varied between 18 cm and more than 2 
m. The “diversity” of live forms was of course 
higher with smaller average size of the intercepts 
(Fig. 2). The average size and related life form 
“diversity” indicates probably a less mature reef 
community. Transects that were surveyed at the 
small islands in the strait between Pantar and Alor 
show highest “diversity” with smallest intercepts 
(Fig. 3).  
 
Turf Algae was the most dominant life form 
category encountered with some 24% over all line 
transects surveyed (Fig. 4). Second most common 
were soft corals and rubble each with 11%. The 
soft corals often covered rubble fields as well. 
Thus some 45% of the surveyed transects did not 
show healthy hard coral categories. Per site this 
varied largely of course (Fig. 5). 

3.2.1.2 Manta Tow 
Some 240 separate 3-minute manta tow intervals 
were surveyed. Depth of the surveys was between 
3-7 m and visibility varied between 3 and 30 m. 
The maps in figure 6 located in the annex indicate 

the location of the manta tows and the calculated 
coral mortality index based on the observations. 
Averaging all observations during the manta 
towing, dead coral and rubble takes 42% of the 
total reef cover at the surveyed shallow depths 
(Fig. 7). Per location the cover of habitat 
categories varies with high damage (rubble) at 
Batang on Pantar and high percentages of dead 
coral at Kabir also on Pantar and along the 
northeastern coast of Adonara with more than 
40% dead coral (Fig. 8). 

 
Also some bleached corals were observed at most 
reefs throughout the entire area. The bleaching 
occurred mostly at the top surface of large Porites 
sp. boulders and was very localized. This could 
not be explained by use of cyanide as no fisher 
would squirt cyanide over the top of a bommy and 
it was also difficult to explain this from heating due 
to exposure during low tide as not all large 
bommies surrounding the bleached bommie 
showed the same bleaching pattern. 
 
3.2.2 Fish distribution 
 
3.2.2.1 Overall fish distribution at transects 
A total of 336 fish species over 123 genuses were 
observed during 26 transects of 50m length and 5 
m wide (Table 4). The average species diversity 
per transect was 63, while some transects showed 
as many as 97 different species (Figure 9). On 
average, each species was observed at nearly 5 
different transects, 108 species were rare and 
occurred only at 1 of the surveyed transects. Most 
common were species occurring at 20 sites or 
more: 
Pomacentrus moluccensis 
Amphiprion claricii 
Centropyge vroliki 
Ctenochaetus strigosus 
Labroides dimidiatus 

Soft coral overgrowth of rubblefield 

Bleached coral 
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Zanclus cornutus 
Parupeneus multifasciatus 
Thalassoma lunare 
Chaetodon kleini 
Ctenochaetus striatus 

 
A total number of nearly 35,000 fish (actual 
number 34,704) were identified to species level 
and their size6 was estimated at 25 transects of 50 
m. The overall average fish density was 5.6 fish/m2 
and varied between 1 fish/m2 at Loang, Lembata 
to 15 fish per m2 at Batang. The overall geometric 
mean fish size was 7 cm. The largest fish 
encountered at the surveyed transects was a 
shark of 60 cm of the species Carcharinus 
melanopterus (blacktip reef shark).  

 
The 10 most abundant fish genus account for 78% 
of the total number of fish encountered at 

                                                           
6 It must be noted that the observer was not recently trained in 
size estimates and looking at the data the author feels that 
fish sizes were underestimated with some 25% in most cases 

transects and include species of the genus 
Chromis, Pseudoanthias and Apogon (Fig. 10). Of 
the most abundant fish categories, Chromis, 
Apogon and Pomacentrus were also found to be 
the smallest fish with average lengths below 5 cm. 
The largest average sizes were observed for 
species of the Caranx genus and for the 
Bolbometopon muricatum species (double-headed 
parrotfish). Due to their high abundance (701 fish) 
and relatively large average size (27 cm), fish of 
the genus Naso contribute relatively most to the 
fish biomass observed at the sampled reefs. 
 
3.2.2.2 Grouper and wrasses 
One observer noted specifically the numbers and 
sizes for more than 20 species of grouper during 
timed swims at 23 locations (Table 5). Also 
numbers and sizes of Napoleon wrasses, 
Cheilinus undulates, were recorded. He applied 
the standard survey methods developed and used 
by The Nature Conservancy for monitoring of fish 
spawning aggregation sites (SPAGS) (described 
by Pet and Muljadi, 2001) to assess abundance 
and sizes of species targeted in the life reef food 
fish trade. The observations must be seen in the 
light of the season and moon-phase due to their 
impact on migration and aggregation behavior by 
these species. A new moon occurred during the 
survey on May 11. From the shape of the reefs 
surveyed, the observer noted that one site at West 
Pantar could possibly host a fish spawning 
aggregation site at coordinates S 818030; E 
12404326. This location had relatively high 
abundance of grouper and showed attractive holes 
and overhangs. Yet, no reproduction related 
behavior was observed at any of the sites 
surveyed. 
 
During a total survey period of 431 minutes, a total 
of 259 groupers of 12 species were encountered 
and 4 Napoleon wrasses (Table 6a and 6b). 
Overall size frequency distribution shows a peak at 
the 20-29 cm size class explained by the relative 
large contribution of individuals of Cephalopholus 
miniata, which grows to 41 cm maximum (Fig. 11 a 
and b). When comparing the observed average 
size per species with published maximum size, 
especially the high valued species Napoleon 
wrasse, Barramundi cod and Coral Trout are 
relatively small, while average sizes of the lower 
valued Epinephelidae and Cephalopholidae are 
found closer to the maximum reported size (Table 

Dive team for line intercept transects
of fish and habitat life forms 

Damselfish – Chromis sp 



The Solor and Alor Islands – Expedition Results   16 

________________________________________________________________________ 

Compiled by Lida Pet-Soede WWF Wallacea Bioregional Program    

6). Average size serves generally as a measure of 
fishing impact and it is thus possible that the highly 
valued species are under high fishing pressure. 
Yet, numbers for these species are also very low 
so we advise not to look at mean size as much as 
to overall abundance (Figure 12 a and b). 
 
Overall, remarkably few of the highly targeted 
species of Plectropomus were observed, the 
sample included only two individuals for 
Plectropomus leopardus of 25 and 30 cm only at 
one site at Lembata. It must be noted that there 
appears a relation between survey time and 
number of groupers observed for the sites (Fig.12a 
and 12b), yet when correcting for survey time, still 
abundance of the highest valued species for the 
life reef food fish trade of Plectropomus, 
Chromileptes Altivelis and Cheilinus undulatus 
remain low (Fig. 13).  
 
Most groupers were observed at the deeper sites, 
the snorkel locations yielded zero count 
observations only. Data needed to be corrected for 
survey time (Fig. 12a). Sites with the largest 
density of grouper were W Pantar (possibly 
SPAGS), a submersed seamount near Alor and 
the drop-off at N Batang, each with more than 20 
counts per 20 minutes survey (Fig. 14). Particular 
the high number for N Batang is surprising 
considering the dire state of the reef flat and slope 
at that location. Each of these sites also hosted 
large numbers of other fish including dogtooth 
tuna, trevallies, deepwater snappers of the species 
Lutjanus Bohar, batfish, and schools of 
unicornfish. Several lobster were counted at these 
sites as well. 

 
3.2.3 Other large marine organisms 
While no population survey was conducted 3 
species of manta rays were observed in local 

catches at the village of Lamakera and these 
included Manta birostris, locally known as 
belelang, and two smaller species, Mobula 
tarapacana or bou and Mobula sp. or moku. The 
report by Heidi Dewar7 in section 3.4 provides 
more background on the local manta fishery. 
Fishers from the villages on Pantar relate of large 
numbers of mantas in their waters during the 
months of June, July, October and November. 
Movements of the population are explained by 
hunters with the tide. With incoming tide mantas 
are said to move to the Savu sea area and with 
outgoing tide mantas move to P. Tiga, Lembata 
and Solor. A decline of the number of mantas was 
noticed through times, which is explained by the 
development of the fishery. There was no mention 
of size change of the caught manta 
 
Mola-mola of oceanic sunfish are know to occur 
in the area near Lamakera and Lamalera, as they 
are also hunted by the same fishers targeting 
manta and whales. The local name is Keboekoe. 
Interviews did not result in clear indications on 
when the sunfish frequent the area, some said in 
February, some in May. The size of the Mola-mola 
that is caught is 2.5 long; catch is only for self-
consumption. The number is depended on what 
the people need and totals to some 20 per year. 
The catching techniques are similar to that for 
mantas and whales, with spears. None of the 
people interviewed mentioned any indication of 
population/ number declining.  
 
Whale sharks also occur in the area as some 
fishers relate of their catches. No particular 
information is available about their location or 
about the season when they occur. 
 
The beaches on the large island of Rusa in the 
strait between Lembata and Pantar, showed 
several turtle tracks (5 tracks on beach of 100 m, 
4 tracks on beach of 250 m), most likely of green 
turtles. Villagers from nearby Pantar confirmed 
this. These beaches were fairly steep though short 
with short shrub lining. While we stayed only short 
in the area, at both beaches on Rusa Island, the 
eggs had obviously been taken straight after the 
female had laid them in the nest. From the types of 
boats, they came likely from Ende or Kupang; yet, 
some of the communities in the area also relate of 
egg harvesting or even the capture of mature 
                                                           
7 Pfleger Institute of Environmental Research 

 
Whale survey south of Solor and Lembata 
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animals. The village of Balauri on Lembata also 
hosts hawksbill and green turtle nesting on their 
beach and villagers relate of turtle harvesting by 
the hundreds by people from Wanci for sale to 
Bali.  Furthermore, the threat made to the first 
expedition by anonymous phone calls came likely 
from people related to the illegal turtle catcher 
boats operating in the Alor and Solor area. 
 
The special report by Benjamin and Yvonne Kahn-
James8 in the next section relates of observations 
of 11 species of cetaceans representing 10 
genera from 4 taxonomic families. Abundance was 
considered extremely high for Sperm whales (P. 
Macrocephalus), yet also an interesting high 
number of Blue whales, (Balaenoptera musculus) 
was observed. The report is available as a 
separate publication as well. The villagers of Kabir 
at Pantar relate of a beached 10 m whale 2 years 
ago. 
 
3.3 Special report: Cetaceans and dolphins9 
 
The Alor cetacean surveys have focused on the 
migratory corridors especially, as they function as 
multi-species critical habitats for both migratory 
and residential cetaceans. In addition, the 
traditional whaling fishery on Lembata and to a 
lesser extend in Solor provide a clear opportunity 
to involve local communities in the survey’s 
outcomes. This strengthens the survey results and 
uniquely combines cetacean ecology with the 
islands' economy and intricate cultural heritage. 
The literature on this traditional whaling village as 
well as the now modernized village of Lamakera 
on Solor (Barnes 1991, 1996) and the recent 
survey results on large whale species of special 
concern, as reported here, strongly indicate that 
the Alor region is one of the prime oceanic 
cetacean habitats in Indonesia, and possibly SE 
Asia as a whole.  
 
3.3.1 Visual and acoustic survey results 
Surveys were conducted from 24-31 October 2001 
and 8-18 May 2002. The survey effort comprised 
of 18 field days and totaled 110.3 active survey 
                                                           
8 APEX environmental 
9 From: Alor rapid ecological assessment – cetacean 
component. Visual and acoustic cetacean surveys and 
evaluation of traditional whaling practices, fisheries 
interactions and nature-based tourism potential. October 2001 
and May 2002 survey periods. By Benjamin Kahn APEX 
Environmental 

hours and covered an estimated 1117.9 nautical 
mile (nm). In total 11 cetacean species were 
identified. Apart from the blue whale 
(Balaenoptera. musculus, Suborder Mysticeti), all 
species observed during 72 cetacean encounters 
were toothed whales and dolphins (Suborder 
Odontoceti). An estimated 3211 individual 
cetaceans were sighted during the visual survey 
efforts. An overview of survey results corrected for 
differences in effort between the two surveys (i.e. 
survey days, active survey hours, survey area 
covered in nautical mile) indicates the Alor region 
may have a consistently high diversity and 
abundance of oceanic cetaceans (Figure 15). 
 
The total acoustic survey effort included 34 omni-
directional hydrophone listening stations. Acoustic 
contact with cetaceans was recorded in 85.3% of 
the listening stations (Table 8), which is the 
highest acoustic contact rate of all surveys 
conducted to date in Indonesia using identical 
methods (i.e. Kahn 1999, 2001). Acoustic contact 
with sperm whales was also exceptionally high at 
38.2 %. The listening range was calculated at 6.5 
nm and acoustic survey covered an estimated 
2179 nm2 in total.  

  
3.3.2 Cetacean species diversity and 
abundance in the Alor region. 
The species diversity and abundance were both 
exceptionally high (Figures 16-18, Table 7). The 
11 species encountered constituted considerable 
phylogenic diversity including 10 genera from four 
taxonomic families (Fam. Balaenopteridae - 1 sp., 
Fam. Delphinidae - 9 sp., Fam. Physeteridae - 1 
sp.; see Rice 1998 for taxonomic review of all 
marine mammals). Small cetacean species include 
the short-finned pilot whale (Globicephala 

 

 A sperm whale, Physeter macrocephalus, breaches
clear out of the water, Flores Sea. Photo APEX
Environmental 
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macrorhynchus), pygmy killer whale (Feresa 
attenuata), melon-headed whale (Peponocephala 
electra) long-nosed spinner dolphin (Stenella 
longirostris), pan-tropical spotted dolphin (Stenella 
attenuata), bottlenose dolphin (Tursiops 
truncatus), Fraser's dolphin (Lagenodelphis hosei), 
Risso's dolphin (Grampus griseus), rough-toothed 
dolphin (Steno bredanensis). Large migratory 
cetacean species sighted are the blue whale 
(Balaenoptera musculus) and sperm whale 
(Physeter macrocephalus). A more comprehensive 
species list for the region was obtained through a 
review of existing literature and compiled with 
contributions on relative abundance from the 
Lamalera community (Table 9).   
 
Species-specific sighting frequencies and 
abundances indicate that the two Stenella species 
are by far the dominant component of the 
cetacean community in the Alor region, followed 
by L. hosei (Figures 19-20). The highly social 
species in the Alor region (as reflected in high 
average group sizes; Figure 21) are the long-
nosed spinner dolphin (Stenella longirostris), pan-
tropical spotted dolphin (Stenella attenuata), the 
short-finned pilot whale (Globicephala 
macrorhynchus), Fraser's dolphin (Lagenodelphis 
hosei), and (to a lesser extend) the melon-headed 
whale (Peponocephala electra). The complex 
social structure of the first three species has been 
well documented ((Bernard and Reilly 1998, Mann 
et al 1999).  Although sperm whales (Physeter 
macrocephalus) are also a highly social oceanic 
Odontoceti, sperm whale members of a particular 
group often dive and surface at different intervals. 
Only occasionally is the whole group visible at the 
surface for extended times. Hence, sperm whale 
group sizes are not well represented by this visual 
measure and their abundances can be best 
determined through a bio-acoustic census. 
  
3.3.3 Cetacean species distribution in the 
Alor region 
All cetacean sighting coordinates were transcribed 
to a GIS format and assigned species-specific 
data points (Figure 16). The distribution patterns 
indicate that the Savu Sea, south of the Alor 
region, is an especially diverse and abundant area 
for numerous oceanic cetacean species. This is 
especially relevant for the large whales species: all 
blue whale and sperm whale sightings were 
located on the Savu Sea side of the islands of 

Solor, Lembata, Pantar and Alor. Important 
cetacean habitats, as indicated by single-species 
aggregations and multi-species cetacean 
associations, were identified in: 
 Southern 200-2000m-depth contour from 

Selat Solor (Flores-Solor passage), to Pantar 
 Southern coastal and offshore waters of 

Lembata 
 Entrance and southern section of Selat Alor 

(Lembata-Pantar passage) 
 Southern entrance of Selat Pantar (Pantar-

Alor passage) 
 Northeastern entrance of Selar Pantar 

(Pantar-Alor passage) 
 
These findings may be partly related to a slightly 
increased survey effort in the southern coastal and 
oceanic waters due to logistical reasons (live-
aboard anchorages, other Alor REA activities in 
this area, the large scale of the research are and 
the difficult conditions (Figure 17d). Occasional 
strong winds prevailed at the northern waters of 
the Flores/Banda Sea, limiting the offshore survey 
capacity in the northern waters. However, care 
was taken to balance the survey time between 
three habitat zones: Oceanic (north and south), 
coastal and straits. Sighting conditions are 
categorized (1-perfect, 5-extreme), to ensure 
overall sighting conditions during a particular 
survey can be quantified. Survey sighting 
conditions can then be incorporated in data 
interpretation and seasonal and/or geographical 
comparisons with other programs.  

The coastal and northern entrances of the island 
passages have relatively low species diversity.  T. 
truncatus and the two Stenella species are the 
dominant species in coastal waters <200m, 
especially in the northeastern part of the Alor 
region. It the northern entrance of Selat Pantar 

 

 A blue whale, Balaenoptera musculus, blows
(exhales) during a brief surface interval, Flores Sea.
Photo Apex Environmental 
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both large and medium size groups of S. 
longirostris are especially common (Figure 16). 
 
In the straits and offshore areas adjacent to the 
Alor region a more diverse pattern is evident. 
Numerous species of oceanic delphinids are 
abundant in the deeper waters of Alor region. The 
large and deep expanse of water between 
Lembata and Pantar is frequented by large single-
species groups of S. attenuata, S. longirostris and 
L. hosei up to an estimated 400 individuals. 
  
3.3.4 Cetacean species associations – 
multi-species or mixed groups 
Large mixed-species groups of oceanic dolphins 
were observed frequently during both survey 
periods. 34.7% of all sightings included cetacean 
species associations. On one occasion, these 
mixed groups, consisted of 5 different species (G. 
macrorhynchus, F. attenuata, L. hosei, S. 
bredanensis, P. electra) and 402 individuals. Such 
associations usually lasted for several hours, and 
could possibly last for days. The ecological 
significance and function of mixed groups is poorly 
understood, but it is an important indication of the 
importance of the Alor region as one of the primary 
cetacean habitats in Indonesia for a range of 
species: epipelagic oceanic delphinids such as the 
spotted dolphin and pygmy killer whale, as well as 
specialized, deep-diving teuthophagous cetaceans 
such as Risso's dolphins, pilot whales and sperm 
whales, as well as highly migratory baleen whales 
such as the endangered blue whale. 
  
3.3.5 Preliminary assessment of habitat 
preferences for selected cetacean species 
Caution must be taken to investigate possible 
species-specific habitat preferences, as the Alor 
survey effort is minimal, the species are data-
deficient and highly migratory. More surveys as 
well as ecological research on priority species is 
paramount to identify habitat use and preferences. 
Yet several preliminary patterns in species 
distribution are evident from the surveys to date: 
 Stenella longirostris – NE Pantar Strait, 

predominantly 0-200m. 
 Stenella attenuata – Near-shore waters of S 

Lembata, particularly in the vicinity of 
Lamalera, predominantly 0-200m depth 
contour. 

 Physeter macrocephalus – Southern entrance 
of Selat Alor, predominantly 200-2000m-depth 
contour. 
 Balaenoptera musculus – Southern coastal 

and offshore waters of Lembata, Pantar, 
predominantly 200-2000m depth contour but 
may be found in close proximity to the coast. 

 
3.3.6 Alor’s priority cetacean species - 
highly migratory whales and dolphins 
Ecological research on priority whale species was 
conducted including visual and acoustic tracking 
techniques, photo-identification and behavioral 
observations (dive profiles, surface intervals, travel 
direction and speed, social organization) and 
occasionally biopsy sampling. 
 
3.3.6.1 Blue whales 
Blue whales (Balaenoptera musculus) are 
considered rare throughout their global oceanic 
range and the ecological significance of the 
occurrence of blue whales in eastern Indonesia is 
largely unknown. Yet during the Alor survey we 
frequently encountered blue whales during most 
survey routes, when covering the southern parts of 
the research area. In total, 6 blue whale sightings 
were recorded during both Oct 2001 and May 
2002 survey periods (Figure 16, 5).  
 
In Oct 2001 a single blue whale was identified in 
the waters off SW Pantar. This whale was 
estimated at a length of 24m and traveled 
southeast at a high speed. The live-aboard 
research vessel could not follow the whale and no 
photo-identification was possible. In May 2002, a 
total of 5 blue whales were encountered on 
separate occasions. Length estimates ranged from 
16-26m and 4 individuals were photo-identified.  
 
Three animals were tracked visually as part of an 
ecological focus research program on Indonesia’s 
priority whale species. Tracking times ranged 
between 1.5 to 5 hours per whale, depending on 
the logistical limitations on time or vessel each 
day. Ecological data recorded for blue whale 
encounters included: Dive times, surface intervals, 
number of blows, direction and speed of travel, 
species associations with other marine life, any 
other ecological observations and detailed 
descriptions of video and photo materials.  
Ecological data was collected in addition to the 
standardized data forms for all cetacean sightings. 
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Two smaller animals of estimated length 16m and 
18m respectively were sighted relatively close to 
the southern coast of Lembata. Both swam in 
various directions while making short (shallow) 
dives. We have observed several defecations in 
the Alor region but these have been fairly minimal 
in volume. These observations indicate the smaller 
blue whales may be feeding in these productive 
upwelling waters and may remain here for 
extended periods. Whether these whales were 
juvenile blue whales or sub-adult pygmy blue 
whales (a subspecies thought to be regionally 
distinct) could not be determined. 
 
The largest two animals were seen on the same 
day (estimated length 24m and 26m respectively) 
in relatively close proximity to one another. The 
whales were sighted approx. 2.5 nm southeast off 
Pantar. These blue whales were traveling in a 
loose association approximately 2km apart, both 
swimming along a constant south easterly course 
heading directly towards the southeastern cape of 
Alor and the entrance of Ombai Strait, a wide and 
important migratory corridor between Alor and 
East Timor. Ecological data was recorded from 
one whale. This whale’s speed was consistent at 
5-6 knots for the 4 hour of visual tracking time. 
This is in accordance with typical migratory 
behavior for blue whales (R. Sears, pers. Comm.). 
The second whale was observed intermittently for 
1 hour from a distance, and was last seen 
traveling closer to the southwest Alor coastline in a 
southeasterly direction.  

 
3.3.6.2 Migratory clues for blue whales 
Blue whales are highly endangered marine 
mammals. The global population estimates vary 
extensively but mention approximately 5000 
individuals. Southern hemisphere blue whale 

stocks are a fraction of their original abundance 
and thought to comprise of 600-1200 animals.   
 
What the blue whales are doing in fairly high 
abundance in the waters off Alor and indeed 
eastern Indonesia remains a crucial question for 
the effective conservation of this species. Most 
importantly, expanded research efforts on eastern 
Indonesia’s blue whales are urgently needed to 
gather additional ecological data to answer this.  
  
3.3.6.3 Sperm whales 
In addition to the frequent blue whale sightings, 
the current surveys have also identified an 
exceptionally high abundance of sperm whales (P. 
macrocephalus) in the waters of the Alor region. 
Because of the social organization of sperm whale 
pods in tropical latitudes – made up of female and 
immature whales of both sexes - (e.g. Whitehead 
and Kahn 1992), sightings were corrected to 
ensure independence of observations. Hence, 
sperm whale sightings were separated by 2.5 
speedboat survey hours or 5 live-aboard survey 
hours from the previous visual or acoustic contact. 
If this condition was met, the sighting was 
recorded as an independent, new sighting of this 
species. In total, the surveys included 8 
independent sightings of sperm whales (females 
and immatures) and one adult sperm whale bull.  
 
Even with this calibration for social organization in 
place, acoustic contact with sperm whales was 
established during 38.2% of all hydrophone 
listening stations. Furthermore, on average sperm 
whales were heard after conducting 2.2 stations, 
or only 1-2 hours after initiating an acoustic survey 
during the Oct 2001 and May 2002 cetacean 
surveys. This is an exceptionally high sperm whale 
encounter rate when compared to other sites in 
Indonesia where similar surveys have been 
conducted including the deep waters off Komodo 
National Park, North Sulawesi and Sangihe-
Talaud.   
 
Estimated abundance per initial survey sighting 
ranged from 1-2 individuals. Increased observation 
time while conducting ecological focus research on 
this priority whale species (see also previous 
section) allowed for an estimated group size 
ranging between of 4-20 individuals (females and 
immatures). 
 

 

A Lamakera fisherman with traditional whaling
harpoon, Solor. Photo Apex Environmental 
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3.3.6.4Sperm whale bulls – sexually and socially 
mature males 
Photographic fluke identifications of individual 
sperm whales included a 16m sexually and 
socially mature male sperm whale on May 7th, 
approximately 2.5 nm south of Solor Strait. Four 
10m – 11m females accompanied him for two 
surface intervals. All females were photo identified. 
The association lasted 0.8 hours, after which the 
bull continued alone towards Lembata and Alor 
Strait, traveling at 2-3 knots on its original 
southeasterly course of 30o. The bull’s irregular 
dive profile included short (and presumably 
shallow, non-feeding) dives (average 12.75 min, 
n=4) and short surface intervals (average 3.9 min, 
n=4), which indicates migratory behavior. 
 
3.3.6.5 Sperm whale mating season for the 
Indonesian Seas  
The occurrence of sexually and socially mature 
male sperm whale bulls in Indonesian waters is 
very significant because only 2-4% of the sperm 
whale population in the tropics consists of such 
large males. At a maximum length of 18m and 45 
tonnes, bulls are almost twice the length and triple 
the weight of adult females (Mann et al. 2000). In 
addition, bulls produce loud and distinct 
vocalizations underwater. Thus once the whale 
has been located, the positive identification of 
sperm whale bulls in the field is relatively 
straightforward, both visually and acoustically. 
 
Adult sperm whale females spend their lives 
mostly in (sub) tropical waters, as part of a family 
unit or nursery school. This family unit consists of 
12-15 adult females and immatures of both sexes, 
and is led by a matriarch. Although bulls are born 
in the tropics, they spend most of their adult lives 
in the temperate, even polar latitudes. These 
highly migratory toothed whales then return to the 
tropics to mate with receptive females and deploy 
a roving strategy.  
 
The exceptional sperm whale abundance in the 
Alor area was preceded by similar observations 
during the April 2002 Komodo National Park 
cetacean survey which was concluded less than a 
week before the Alor REA commenced. The 
surveys were conducted back to back to ensure an 
ecological time series with comparative data, a 
first in (eastern) Indonesia. The Komodo results 
include sperm whales sightings well inside Park 

boundaries; successful tracking of the elusive 
Cuvier's beaked whales over 3 dive cycles and a 
dugong sighting near one of the Parks three 
migratory passages. One photo-identification and 
two separate acoustic contacts with sperm whale 
bulls in the presence of an aggregation of females 
have confirmed the existence of a sperm whale 
breeding area in the Sumba Sea, sw off Komodo.  
 
To encounter and photo-identify two different 
males within days in relatively the same area 
means the southern waters off Flores and Alor are 
a major Nusa Tenggara breeding ground for this 
species, and especially the Sumba and Savu 
Seas, because: 
 The sperm whale bulls’ major distribution and 

abundance is in colder, high latitude waters 
which are used as feeding grounds 
 Bulls have only an occasional distribution and 

a very low abundance in tropical waters. 
 Bulls specifically migrate to low latitude, 

tropical regions to mate with the much less 
migratory females. 

Also, it is highly likely that the bulls use the island 
passages to make their way into other Indonesian 
Seas including the Banda, Flores, Maluku and 
even Celebes Seas as part of their roving strategy 
to mate with numerous males. In doing so, bulls in 
Indonesian waters may even cross hemispheres 
and Indo-Pacific oceans. 
 
It is important to note that a single newborn calf 
was sighted in Alor Strait, with an estimated length 
of 3.25m. The calf was initially sighted alone at the 
surface while in acoustic contact with diving sperm 
whales. It was then joined by an adult whale and 
startled to engage in suckling behavior. After 12 
minutes the adult whale dived and the calf 
remained again alone at the surface. A sub-adult 
of unknown gender then accompanied it. Judging 
from the length, as well as its wrinkled appearance 
and swimming behavior, this calf was estimated to 
be less than 1 month old. Observations were 
halted due to unfavorable conditions and strong 
currents in the Strait. 
 
The Alor and Komodo sperm whale data coincide 
with findings in North Sulawesi (Kahn 1999), which 
indicate that the months of April-May are the 
prime-breeding season of the sperm whales in 
Indonesia. In North Sulawesi, the majority of the 
calves are born around September (Kahn 1999).  
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3.4 Human activities with impacts on the marine 
environment 
 
The main threats to the marine environment 
derived from human activities are thought to be 
blast and cyanide fishing, over fishing of particular 
target species, siltation of rivers due to 
degradation of catchment areas from shifting 
cultivation and disposal of solid waste in the sea. 
Information from the government team indicates 
that there is a permit that allows Taiwan to dump 
municipal waste in the Lembata area. The idea 
behind this project was that the waste was suitable 
for recycling but most of it isn’t so now there are 
piles of foreign waste such as bicycles dumped at 
a designated land area near Solor. 

One feature for which the Alor islanders are 
famous is the traditional whale hunting. Especially 
at Lamalera people depend on the whale hunting 
as well described in the book by Barnes (1997). 
The season for catching whales is from May-
September and during this season some 10-15 
whales are caught and shared amongst the 
villagers. There are some indications that the 
sustainability of traditional whale hunting may have 
changed due to motorization of the traditional fleet 
and by-catches in the other types of fisheries 
increasingly practiced in the area.  

 
More recently, dramatic numbers of manta rays 
are harvested, mostly by the villagers of 
Lamakera.   Manta’s have always been a source 
of food for local communities and stories relate of 
catches up to 200 individuals per year in the 
Lamakera/Lamalera area, however, the catches 
are now said to have increased with an order of 
magnitude to some 2000 individuals per year at 
Lamakera, seriously threatening the sustainability 
of manta populations in the area. The main 
product for which manta’s are harvested now is 
the skin, dried and sold to a middleman to be 
transported to Jakarta as leather for purses. The 
meat is locally consumed and even more recently 
there appears to be a new use of cartilage for the 
“shark-fin-soup” industry to Hong Kong.  
 
Both for blast fishing and manta exploitation, soft 
evidence leads to conclude that management 
regulations should be allocated to reduce the 
damage from blast fishing and to discuss full 
protection or a more sustainable exploitation level 
for the mantas. 

 

 
Coralhead split from blast impact 

 
Manta catch at Lamakera 

 
Severely damaged coral at Batang island 
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3.4.1 Fishery patterns 
 
Fisheries provide an important source of protein 
but use of marine products by locals is considered 
low and less than optimal by the fisheries service. 
In each region of Alor islands 80-97% of the boats 
is non-powered, only on Alor Timor some boats 
with inboard engines are found. There is one 
commercial pearl farm. Fishers mostly catch small 
demersals or small pelagics near the shore. 
Destructive fishing practices are known to occur 
throughout the area. 
 

While cruising through the area most fishing 
activities were observed near the major fishing 
villages. Fishing activities in the strait between 
Solor and Adonara were particularly abundant 
during the night and included mostly small-scale 
hook and line fishing with lamps. During the first 
trip in September 2001, on a single night, more 
than 75 small-scale operations were counted. 
They include single dugout canoes where one 
man places a gasoline lamp in his boat. Catches 
include mostly squid and small pelagics. During 
the day especially in the early morning and late 
afternoon larger boats trolled the same area with 2 
crew pulling artificial bait to attract tuna. Catches 
include relatively small-sized (5 kg) yellow-fin tuna 
(Thunnus albacares) and medium sized skipjack 
tuna (Katsuwonis pelamis). Most fishers are 
satisfied when they catch 1-2 fish as they cannot 
keep the fish from spoiling and demand is low. 
While we have no information on the abundance of 
tuna stocks in the area, our own efforts trolling 2 
rods with rapala artificial baits for 30 minutes 
during the late afternoon in the channel between 
Solor and Adonara (on the Solor side) resulted in 
several strikes and one dogtooth tuna 
(Gymnosarda unicolor) of about 15 kg. Some of 
the fishers interviewed mentioned that tuna 

catches are still ok, but that they fear these will 
dwindle due to the large tuna fleets (they claim 
these are foreign vessels) who catch the bulk of 
the more pelagic tuna species in deeper waters. 
Locally there is already one larger company, PT 
Mitra Mas that is operating for tuna. A Japanese 
company has also shown interest in the tuna 
fishing, willing to invest in the area. 
 
Towards the southern section of Lembata 
coming from Adonara, large fish attracting 
devices (FADs) were observed. One survey 
included counts of 40-45 FADs and interviews 
revealed that during the season for small pelagics, 
particularly scads. Sometimes more than 100 
FADs are placed in the waters between Adonara 
and Lembata. In the early evening crew from 
purse seine boats light lamps at the FADs and 
after dark they start operating. Nets are typically 
pulled about 3 times yet when a whale entangles 
in the net the operations are over and when 
catches are very low, the crew may continue 
pulling the net until daybreak. Catches vary 
largely, good catches are as much as what would 
fill 2 boats (between 500-1000 kg) but more often 
the catches are between 100-200 kg per night. 
Zero-catches are frequent as well. The fishers 
interviewed did not relate of changing catches, yet 
they were quite young and mentioned the 
variability of the catches. 

 
Then close to the villages of Lamalera and 
Lamakera, whale hunting and hunting for mantas 
occurs. The best season for the whale hunting is 
June-July but fishers from Lamakera are focusing 
more on manta fisheries for which the season 
extends from May-September. From Lamakera 
there are no more new boats made for whale 
hunting, new boats are now outfitted specially for 
catching mantas. These boats are somewhat 

 
Crew off-loading manta harvest 

 
Small-scale sailing fisherboat 
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smaller max 10 m long and 2 m wide than the 
original whaleboats, but all include outboard 
engines. About 10 crew are required to pull the 
mantas in the boat. Lamakera village has 47 
boats, all are privately owned. The monthly catch 
is about 50-100 mantas per month. The boats go 
out about 2-3 days per week close to Lamakera 
and use traditional harpoons. The people say that 
they have not seen decreasing numbers of 
mantas. Their economic position has improved 
with the manta fishery but they still need to 
manage their money better. The costs of a manta 
boat of 10 m with outboard is some 25 million RP 
and can be used 10 years.  
 
Further east along the southern coast of 
Lembata but also along the south of Solor, 
fishing activities include single hook and line 
operations and medium-sized long-line operations. 
The local communities are the ones operating 
single crew canoes with hook and line, while 
fishers from Ende and Kupang operate medium 
scale motorized boats with 3-4 crew for sharks.  

The long-line operations often buy bait from the 
purse seine fishers in the early morning once 
these have seized their operations. If there is little 
bait available, the long-line crew fish during the 
day for bait and they target especially dolphins 
with harpoons. The long lines include several 
hundreds of hooks, up to 4-500, and often 2-3 sets 
are deployed at depths of about 50 m. The lines 
are left during the night and hauled in the early 
morning. Shark catches are immediately 
processed, the fins cut of and the meat often cut 
up for bait or dried for eating. The government 
team that conducted the assessment at Lembata 
reveals of medium scale driftnet fishing operations 
for sharks. The driftnet boats are crewed by 2-15 
people. In the same area, along the south coast of 
Lembata, a medium sized lobster compressor boat 
was observed with 9 crew, coming from Sumbawa. 

They had fished in the area with hookah 
compressors and caught about 100 lobsters during 
2-3 days of operation. 
 
Along the coasts of Lembata and using small 
wooden canoes, the most used fishing gear is 
hook and line for bottom fishing and trolling. Some 
fishers use drift nets and some lift net boats or 
bagan are also active. Especially in the north of 
Lembata along the coast a lot of blast fishing 
evidence was observed underwater.  

 
The blast fishers are reported to come from 
outside of the area, mostly from Ende. Yet, some 
villages along the north coast of Lembata are also 
said to harbor notorious blast fishing crews, when 
interviewed some of them even committed to the 
practice but most said that they seized using the 
practice after some razzia some 5 years back that 
caused many people to end up in jail. 
 
Also women engage in fishing, particularly with 
hook and line from dugout canoes. They often 
share a canoe with 2 people and fish during the 
morning until noon and again in the afternoon. 
Typical catches show a variety of small reef fish 
species with a total biomass between 1-5 kg on 
average per day. The women interviewed 
mentioned that it was mainly for auto-consumption 
that they fished. 
 
At Lembata some 100 bagan operations are active 
mostly from Balauring and Lewoleba. They focus 
on catching squid and catches can be as high as 
3-5 ton per night. There are stories that the squid 
fishery collapsed 3 years ago. Blast fishing occurs 
along most of the reefs, other types of reef fishing 
occur mostly in the NW section of Lembata. Also 
fishing at rumpons is common practice especially 
from Balauring where there are some 44 fishing 

 
Buyer weighing dried shark-fins 

 
Large bombcrater North Flores 
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families full time active engaged in fishing. At the 
rumpons people can catch up to 200 kg per day of 
layang and other scads and small pelagics. The 
rumpon fishers are relatively well off. So far it 
appears that the catch is still higher than the local 
demand and due to little infrastructure the 
productivity remains relatively low. One Haji is 
heading most of the fishing groups. In the 
Lewoleba Gulf fishing activities include traps, line 
fishing, blast fishing gillnets and lift net fishing. 
Also some line fishing for larger tuna occurs but 
that is more outside the gulf. 
 
Pearl farming is occurring in Teluk Waeinga in an 
extensive fashion. Two areas east and west 
sections of the gulf and the groups that are active 
in this want to expand which created some local 
conflicts as people can then not move around in 
the bay any more, also most of the conflicts have 
to do with the dividing of profits. In the same bay 
there is a live food fish operator with holding pens 
for groupers. Recently people are starting to 
harvest abalone and trochus and giant clams at 
east Lembata. Shark fins are commonly sold.  

 
Along the south west coast of Pantar, a group of 
3 Balinese aquarium fish boats was observed. 
They had been in the area for 1 week and were 
about to return to Bali. They said that they frequent 
the area quite a lot, yet conditions were not 
suitable now to catch fish due to strong currents. 
The crews included about 10 people per boat. 
Further along the coast of Marissa very few fishing 
activities were observed, during interviews it 
became obvious that people are mostly farming 
and only catch some fish for their own 
consumption. 
 
The islands between Pantar and Alor and the 
western coast of Alor, were lined with fish traps. 

Several hundreds of traps are placed on the reefs 
lining the small islands of Ternate and Beta. Traps 
are home made and placed either shallow at 
depths of 5-10 m, weighed down with rocks, or 
deep on a Rotan rope hanging down the reef at 
depths of 15-20 m.  
 

 
A fisher using goggles, diving down to pull the 
trap, empties the shallow traps, the deeper traps 
are also emptied by a fisher with goggles, but he 
dives to grab the rope and pulls up the trap. Both 
methods can include serious damage to the reef, 
either because coral pieces are used as weights or 
because pulling of the trap via the rope causes 
coral to break while the trap goes up the reef. Yet, 
and this was surprising, there was not a large 
amount of serious damage observed around the 
areas where traps were deployed. When traps are 
too damaged to be used again, they are left on the 
reef to deteriorate and new ones are used. Often, 
one fisher places between 5 and 20 traps, which 
are hauled each day or at least once every 2 days. 
Typical catches include all sorts of reef fish and 
these are used for auto-consumption. Hauling 20 
traps in one day a typical catch is between 5-10 
kg. Yet, most of the trap fishers that were 
questioned mentioned that catches have gone 
down as a result of blast fishers frequenting the 
area. The fish is sold on the mainland of Alor or 
consumed in the villages themselves. 
 
In the same area, in the strait between Pantar 
and Alor and further east along the north coast 
of Alor, most fishing activities include hook and 

Snorkeling to check fish traps  

 
Aquarium fishing operation near Marissa 
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line and diving with goggles for sea cucumber or 
trepan. The fishery for trepan has boomed since 
some 5 years back. Catches are sold to Kupang 
and to Larantuka from where they are further 
transported for export. The prices vary largely with 
the species but most fishers interviewed said that 
prices have gone down, even while it has become 
more difficult to find trepan. The majority of the 
operations observed who engaged in trepan 
fishery were very small scale, often a dugout 
canoe and a fisher operating a set of goggles on 
shallow reefs. Many of these operations were 
observed along the north coast of Alor towards 
and near the island of Sika. Catches typically 
include 2-5 pieces for ½ a day.  

 
In the bay towards Kalabahi on Alor, particularly 
at the entrance of the bay a large number of small 
canoes with sails operate during the early evening 
with lamps. Most deploy hook and line for cumi. 
During the 2 nights that we were in the same area 
a total estimate of between 7- and 100 boats was 
observed. Entering the bay in the middle, deeper 
parts fixed bagans are observed, about 20-25 sets 
along the whole stretch of the bay. These are fairly 
large structures positioned in deep water (more 
than 100 m deep!) and lamps are operated during 
the night to attract small pelagics that are caught 
with a lift net operated from the bamboo platform. 
Close to Kalabahi town, most fishing operations 
included hook and line and some gillnets in the 
shallow parts. Numbers of operations are high, but 
especially in the evening, many boats near the 
Kalabahi jetty are merely fishing for hobby and it 

appears more of a social event than a serious 
activity to catch fish. 
 
3.4.2 The Lamalera traditional sperm whale 
fishery10. 
Lamalera is the last in Indonesia to hunt for 
(sperm) whales according to age-old customs and 
rites, using 12-15m long, traditionally made, 
wooden sailing canoes called tenas. The Lamalera 
community maintains its cultural heritage to a 
great extent, as described in detail in the excellent 
book ‘Sea Hunters of Indonesia, Fishers and 
Weavers of Lamalera’ (Barnes 1996). This 
intricate anthropological study provides an 
important context for the following sections. 
 
The Lamalera whaling activities remain largely 
within a traditional framework, and there is minimal 
modernization as far as equipment and techniques 
are concerned. This is truly the only community 
globally that continues to hunts for sperm whales 
in this ancient manner. The continued traditional 
whaling provides for meat for consumption, as well 
as the barter and sale of meat at local markets. A 
special section in the annex deals with possible 
implications of eating whale meat for health. 
Sperm whaling also reinforces the communities’ 
valuable spiritual heritage and is central to the 
villagers' view that their culture and activities are a 
crucial part of their way of life and community 
identity. 

 
3.4.2.1 Lamalera catch history: 1959 – 2002. 
In order to conduct a preliminary assessment of 
the Lamalera whaling activities from a fishery 
perspective, data on the traditional sperm whale 
fishery of Lamalera, Lembata where obtained from 
two main sources: 
                                                           
10 By Benjamin Kahn, APEX Environmental. 

Snorkeling for trepan near Sika 

 
Fish trap weighed down with old coral pieces 
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 Published sources including yearly catches for 
most years dating from 1959 - 1995 (Barnes 
1996).  
 Village records and interviews during the May 

2002 REA (courtesy of Guru Ben Ebang, 
Teacher Lamalera. This data included 
detailed monthly catches from 1998 – 9 May 
2002. 

 
The long-term yearly catch statistics for sperm 
whales show several trends (Figure 22) as briefly 
described below: 
 1965 - 1970: average 36 catches/yr 
 1971 - 1993: period of continuous decline in 

sperm whale catches 
 1972 - 1979: average 24 catches/yr 
 1982 - 1989: average 7 catches/yr, described 

as ‘disastrous years’ (Barnes 1996). 
 1992 – 2001: average 16 catches/yr, extreme 

variability of catches, and some yearly 
landings as high as 1970’s period 

 
The possible causes listed by Barnes (1996) for 
the reduced catches in the 1982 - 1989 period 
include:  
a. Less boats on the water: 

i. 1979 season - 446 sea days total by 19 
large boats, 73 % of days unsuccessful 

ii. 1982 season - 238 sea days total by 14 
boats, 80 % of days unsuccessful  

b. The productive Lobe obi, SE Flores 
fishing ground, which was usually fished at the end 
of the Lamalera ‘lefa’ season, was less and less 
visited by the whaling boats.  
c. Sperm whales may actively avoid the 
area or are over-exploited. 
 
Overall 756 sperm whales where taken by the 
Lamalera community over 36 years. The yearly 
catches of sperm whales are highly variable and 

range from 2 – 56 sperm whales (Figure 22). The 
average catch rate is calculated at 21 sperm 
whales/yr over the period for which yearly data is 
available. The village records provided by Guru 
Ben Ebang during the May 2002 REA also 
included the dates and number of sperm whale 
catches made from 1998 to May 10, 2002. 
Whaling days that did not result in any catches 
where not recorded, and thus the data is not an 
accurate reflection of overall effort. However, in 
general during the lefa whaling season or whale 
hunt season at least 1-2 boats would sail out each 
day in search for sperm whales (approx. May 1 – 
Oct 30). Whaling activities ceased on Sundays 
and days with inclement weather and sea 
conditions, especially high waves and surf 
pounding the village beach. Thus, the village 
records are related specifically to those days with 
landings. The unit used in this report to examine 
the village records is the ‘successful sperm-
whaling day’.  
 
Analysis of these records are presented (Figure 
22-25) and described below. The frequency 
distribution of numbers of sperm whales caught 
per ‘successful sperm whaling day’ shows a rapid 
decline with increasing numbers of whales landed. 
The majority of successful whaling days (53.8%) 
resulted in a single whale landed (Figure 23). For 
this modern period, total catches/yr ranged from 6 
– 29. Both 1998 and 2001 were years of relatively 
high catches. It seems that 2002 may also result in 
high yearly catches, with a total of 12 catches by 
May, which is right at the beginning of the 
Lamalera lefa, or dedicated sperm whaling 
season. 
 
The average number of sperm whales year caught 
per year is 20.4 whales; the ‘successful sperm-
whaling day’ averaged 1.94 (range 1-5 
whales/day; Figure 24). It is important to note that 
these average figures should be considered 
tentative. All data until 09/05/2002 was included, 
and in order to include the 2002 data in the yearly 
averages the total number of years was set at 4.5. 
This will need to be adjusted once the complete 
2002 data set becomes available. 
 
Multiple catches on the same day are relatively 
infrequent, but do occur and this variability is an 
important characteristic of the fishery. The annual 

 
Drying whale meat at Lamalera 
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and monthly variation is likely the result of 
interplay between:  
 The abundance of sperm whales in the area  
 Favorable weather conditions for the tenas 

and  
 The number of boats at sea each particular 

day. For example, on two occasions as many 
as five sperm whales were landed on a 
successful whaling day.  

To illustrate, in the 4.5 years for which daily catch 
data is available, there were two occasions when 
as many as five sperm whales where landed on a 
‘successful whaling day’. These record landings 
were part of an intense 6-week whaling period 
between May and June 1998. During this short 
period a total of 17 sperm whales were landed, on 
four successful whaling days. In the months 
directly before and after this record take of whales 
there were relatively few landings. By comparison, 
a total of 6 sperm whales were landed in 1999 as 
a whole. These trends in monthly and annual 
variability of landings are not unusual (although 
not as extreme), and are an indication of the 
complex cultural and ecological aspects of the 
traditional Lamalera sperm whale fishery.   
 
3.4.2.2 Notes on the commercial fishing activities 
of Lamakera, Solor. 
The other village with a similar whaling 
background to Lamalera is Lamakera, situated on 
the nearby island of Solor (see Barnes 1996 for an 
extensive description). Historically, the Lamakera 
whalers specialized in catching small to medium-
sized baleen whales, possible (pygmy) Bryde’s 
whales (Balaenoptera edeni and/or B. brydei). The 
whales have only the generic name ‘ kelaru’ in 
Lamalot and are not considered at a species level 
by the village. Thus far, the Balaenopterid species 
remain(s) unidentified. 
 
Detailed historical records are not readily 
available. Anecdotal data from interviews with 
Lamakera fishermen indicates that baleen whales 
were last targeted two years ago. No whales have 
been landed since 1999. However, the fishermen 
stated that whales might be occasionally killed, 

especially when the whales venture close to the 
Lamakera beach.   
 
During the last period when the whales were still 
actively hunted, presumably during the late 1990’s, 
the village landed approximately 5-baleen 
whales/year. Prior to this final whaling period, 
whales were hunted more intensely with catches 
estimated to average 20-baleen whales/year, 
presumably during the 1980’s-early 1990’s.  
 
Length estimates vary but it seems that no whales 
larger than 15m were taken. These whales were 
often encountered close to the shore and were 
frequently accompanied by a calf. No breeding or 
calving season is known. The meat was mostly for 
barter and local consumption. Interestingly, the 
villagers mention that they do encounter sperm 
whales but choose not to pursue this animal as it 
is not aggressive like the kelaru (small to medium-
sized Baleen whale), and doesn’t pose the same 
challenge. Also, the sperm whale meat is 
considered too bitter. 
 
In the last five years this village has modernized its 
fishing activities to such extend that any 
consideration under traditional whaling is not valid. 
The village has sold all traditional whaling boats 2-
3 years ago and has completely switched main 
target species from baleen whales to manta rays. 
The change by Lamakera fishers in target species 
may in part be an effect of increased local scarcity 
of the baleen whales, possibly due to over-
exploitation. However, by far the biggest factor for 
the switch is the increased revenue that can be 
gained from hunting manta rays (Manta birostris, 
other manta and Mobula species), which are sold 
for export at a large scale. This village is fishing to 
maximize the commercial revenue of the catch, 
and supplying a market driven by overseas 
demand (i.e. China, Hong Kong).  
   
3.4.2.3 Lamalera community visit: Observations on 
the customary processing of a recently landed 
sperm whale. 
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On 09 May 2002, the majority of the Alor REA 
team arrived in Lamalera at 10:30 am for 
interviews but we observed a dead sperm whale 
on the eastern side of the rocky beach, fastened 
with ropes to boulders. Upon arrival, our party was 
introduced to the Kepala Desa and other 
prominent community members and approval was 
obtained for interviews and documentation of 
events. There was an incoming tide and the swell 
pushed the whale further up the beach were it 
would be further secured, cut and divided amongst 
the community. For the majority of that day we 
witnessed the customary processing of the 
recently landed sperm whale, while also 
interviewing the Kepala Desa, the community’s 
schoolteacher and several crew members who 
caught the sperm whale.  
 
This sperm whale was an immature male, 
estimated 10.5m total length and was caught the 
day before after a 5-hour struggle. During the fight, 
the whale had caused major damage to the bow of 
the tena (traditional sailing canoe) with a strike of 
its fluke. This meant that the crew had to abandon 
their original tena, still roped to the dying whale, 
and swim to another tena to continue their whaling 
activities. A journalist from Time magazine was on-
board the tena at the time as an observer for a 
story on Lamalera’s whale hunters and a 
photographer documented the activities from a 
motorized vessel nearby. 
 

The process of dividing the whale meat according 
to traditional law amongst the crew and clans 
involved in the hunt was documented. The cutting 
up took most of the day, occasionally hindered by 
large waves and powerful surf. For the most part 
5-10 persons were involved in the process, mostly 
well-experienced men who dismembered the 
carcass completely according to traditional law. 
The majority of the meat was divided according to 
a complex system in which the carcass is 
proportioned out on the beach, according to rank 
in the clan and the village. All villagers share in the 
collection of the oil with buckets, however the 
wives of the successful crew have the first right. 
The oil is used for lamps, cooking and as a tonic 
(drinking a bottle ‘makes you feel strong’).  
 
Numerous interviews with very knowledgeable 
villagers and whalers were conducted around the 
traditional boat sheds with extensive information 
exchanges; village records on whaling activities 
were examined and records copied with 
permission for use in this report. The community’s 
teacher offered to act as a coordinator for 
additional research and future visits. The value of 
continued record keeping and possible additions to 
the data collected thus far (i.e. catch species 
composition, gender of catch, reproductive status) 
were discussed and agreed upon. At the end of 
the day, a small 1 cm3 skin and blubber sample 
was requested and collected for genetic studies. 
 
The whale was the 1st whale to be caught under 
the lefa – the traditional season of the sea - which 
officially started on the 1st of May, but already the 
12th sperm whale landed in 2002. Villagers may 
choose to initiate a ‘baleo’, or spontaneous hunt, 
outside the main lefa season. Baleo hunts are 
initiated when sperm whales venture close to 
shore and are sighted from land. The fact that 
there were a significant number of sperm whales 
landed in every month outside the 2002 lefa 
season, indicates that baleo hunts make up a 
considerable part of the overall whaling effort. This 
may be due, at least in part, to modern influences 
and community approaches to the traditional 
whaling activities (see section below). 

 
Dividing the whale meat at Lamalera 
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3.4.2.4 Modern aspects of the traditional whaling 
activities in Lamalera. 
Although the sperm whaling activities at sea have 
remained largely unchanged, the preliminary 
assessments in during the Oct 2001 and May 
2001 visits indicate there is considerable 
modernization in the community's approach to 
create revenue from the tourist/media market to 
witness and partake in the traditional whaling 
activities. Recently, fees have been charged by 
the village for photographic and film activities by 
visitors, and for joining the tenas for a day in the 
hunt for sperm whales. Although this is an 
innovative way to commercialize a traditional way 
of life, it is in effect a tourism activity that can affect 
the traditional whaling activities in a number of 
ways. The substantial revenue from these charges 
to visitors is likely to increase the whalers' 
motivation to search for and find whales. When 
viewed from a fisheries perspective, this 
commercial trend may significantly increase the 
whaling effort beyond traditionally sustainable 
catch levels by increasing the catch per unit effort 
(CPUE). In addition, motorized vessels have made 
their appearance in Lamalera. The village currently 
has 10 motorboats. In 2001, there have been 8 
extra motorboats added to the village fleet. 
Previous to that there were only 2 boats with 
outboards. The reasons and capital for this rapid 
expansion of the modern fishing fleet is not clear. 
The new boats are routinely used for catching 
other migratory marine life of special concern.  
 
Sperm whales are always caught with the 
sailboats. The motorboats are never used to catch 
sperm whales. This is not necessary because of 
traditional reasons, but the activity is also 
considered too dangerous and risky to involve the 
motorboats (which are expensive to repair) in case 

the whale damages the boat and/or the engine. 
Hence the large marine life targeted with harpoons 
from motorized boats does not include sperm 
whales, but these boats do take: 
Small cetaceans, incl. Stenella sp and other 
Delphinidae as well as globicephalinae, 
Mantas,  
(Leatherback) turtles,  
Mola mola 
Billfish 
Whale sharks 
Pelagic sharks. 
Motorized boats may occasionally assist in sperm 
whale hunting as well, compromising its traditional 
values and the sustainable use of these marine 
mammals by significantly improving CPUE.  

 
 
3.4.3 Manta fishery11 
Alor is known for the traditional whaling villages of 
Lamalera and Lamakera. In addition to whales, 
both villages also hunt for manta rays although 
they have received less attention in the literature. 
The whales and mantas were historically 
harvested by harpoon from homemade wooden 
boats powered by paddles and sails woven from 
palm fronds. While the fishing practices and 
subsistence economy have remained relatively 
unchanged in Lamalera, both have changed 
dramatically in Lamakera over the last few years. 
The local people have shifted away from the 
traditional whale harvest and now focus primarily 
on manta rays (Manta birostris), locally known as 
belelang. Lower numbers of two smaller species of 
mantas are also taken: bou (Mobula tarapacana) 
and moku (Mobula sp.). The harvest for belelang 
has increased by an order of magnitude in just the 

                                                           
11 Special Report: Manta Harvest in Lamakera By Heidi 
Dewar, Ph.D. Pfleger Institute of Environmental Research 901 
B Pier View Way, Oceanside CA, 92054, USA May 17, 2002 

 
Meeting at Lamalera discussing recent
developments in whaling 

 
Drying of manta meat 
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past few years and the sustainability of this 
harvest is in question.  

 
The increased rate of harvest of manta rays at 
Lamakera has resulted from a number of factors, 
both economic and technological, that have 
increased both effort and demand. The demand 
has been influenced by the recently developed 
trade in both the skin and brachial filter plates 
removed from the gills (hereafter referred to as gill 
plates). The skin is sent to Jakarta where it is used 
in the production of shoes and wallets. The dried 
gill plates are sent to Hong Kong where they are 
used in traditional medicines. The dried gill plates 
from one large manta bring between 350,000-
1,400,000 Rupia (~140 US$) dried skins 60,000 
Rupia/kg (6US$). Even the meat, which used to be 
consumed in the village, is sold locally. A bundle of 
20 dried rings of meat are sold for 35,000-40,000 
Rupia. Where once most of the manta was utilized 
in the village, now the vast majority is sold and the 
harvest has transformed into a commercial 
venture.  
 
The newly developed market for skin and gill 
plates has resulted in an expected increase in 
effort. Smaller vessels powered by 15 hp outboard 
motors have replaced the traditional whaling. 
These new powered vessels have dramatically 
reduced transit time; a trip to the fishing grounds 
that previously took 4 –14 days now takes only 
one. As a result, the fishermen can make the 
same number of trips in one month (~12) that used 
to take the entire 6-month season. The total effort 
has also expanded due to an increase in the 
number of boats, which have almost doubled in 
the last few years from around 18 to over 30. The 
boats are now owned individually rather than by 
clans and much of the crew comes from other 
villages. Due to the introduction of motors, greater 
number of boats, and the high price obtained for 

the gill plates the local fishing pressure has 
increased by around an order of magnitude. There 
is a strong possibility that the commercial harvest 
will spread beyond Lamakera to other local 
villages resulting in an even greater level of effort. 
 

Based on interviews with the number of fishermen 
in Lamakera in May of 2002 it is possible to obtain 
a rough estimate for the total harvest per year as 
well as for the historic take. Compiling all 
interviews resulted in a range of values, the 
average of which is used for estimates. The 
season is from May through October and stops in 
the rainy season because the meat can no longer 
be dried in the sun. Each week from 3 to 5 trips 
are made depending on the occurrence of mantas 
in the area. The average number of mantas landed 
per boat in a season ranges from 25-50, with the 
average take of the village in a given week ranging 
from 60-90. The catch per boat per day is 
approximately 0.5 mantas assuming 4 days of 
fishing per week and 30 boats fishing per fishing 
day. The total take over the six-month season is 
estimated at 1,500 mantas (range 1050-2,400). 
This represents a considerable increase over 
historic levels that were around 200-300 per 
season, similar to the current level of take in 
Lamalera.  
 
Although it has only been in the last few years that 
mantas have become the primary focus of fishing 
activities, there is some indication that local 
populations are being effected. Fishermen of 
Lamakera reported that previously mantas 
occurred in the channel near the village but now 
they must travel much farther to the fishing 
grounds. The boats of Lamalera, who’s fishing 
grounds overlap with those of Lamakera, caught 
almost no mantas in 2001 also suggesting a local 
decline in populations. For the fishermen of 
Lamakera, each year the harvest begins just 

 
Dried manta gills, black and white variety 

 
Dried manta skin for leather industry in Jakarta 
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southeast of Solor Island and moves progressively 
west. Although this may represent seasonal 
movements it is also possible evidence of serial 
depletion. The general strategy of the Lamakera 
fishing fleet is to find a group of manta and then 
return to the same group on subsequent days until 
they are gone. Given the limited availability of data 
on manta rays it is difficult to determine whether 
changes observed represent natural fluctuation or 
reflect over fishing. More information on the large-
scale movements and population structure of 
manta rays in Indonesia is required to improve 
interpretation of the data and allow for the 
development of a management plan for the region.  

 
Even if the effects of over fishing are not yet 
apparent, it is highly unlikely that the harvest can 
continue at the current rate. Whereas shark 
populations are understood to be highly 
susceptible to fishing pressure, the closely related 
manta rays are at even greater risk. The fecundity 
of manta rays is among the lowest of any 
elasmobranches, they normally give birth to only 
one pup (twins are rare). The gestation period is 
thought to be nine months and it is not known 
whether females give birth every year. Mantas are 
also a long-lived species and likely reach 
reproductive maturity after 4 to 5 years, although 
this remains to be verified. For long-lived species 
with low reproductive rates commercial harvests 
have repeatedly resulted in the collapse of 
populations. There is no reason to think the 
mantas will be any different.  
 
3.4.4 Cetacean-fisheries interactions identified 
through fishermen interviews at sea12. 
 

                                                           
12 By Benjamin Kahn APEX environmental, from special 
report 

3.4.4.1 Directed catch of small cetaceans for long-
line bait. 
 
The regular use of the harpoon to catch small 
cetaceans was mentioned during an interview with 
fishermen from a small-scale long-line vessel. The 
vessel was based in Kupang, Timor and made the 
overnight trip to the Alor region frequently. Fishing 
occurred mostly at night in the deep waters just 
offshore the Solor and Lembata islands and during 
the daytime the crew anchored the vessel in one 
of the many sheltered bays. Dolphins were 
harpooned opportunistically, mostly during bow-
riding activities by the animals or during active 
pursuit by the long-line vessel, especially when 
bait supplies were low. The fishermen noted that 
the dolphins were used for food, but mostly for bait 
on the long-lines. The vessel would set 1-2 lines 
with 250-400 hooks each every night, targeting 
pelagic sharks and other elasmobranches.  

 
3.4.4.2 Baleen whale – FAD fisheries interactions 
in Solor. 
 
Interviews with rumpon (bamboo fishing 
aggregation devices or FADs) fishermen from 
Menanga, the capital of Solor district and Adonara 
where conducted while surveying the relatively 
shallow straits between Solor, Adonara and west 
Lembata. These interviews indicate that there are 
serious baleen whale - fisheries interactions 
associated with this fishing method. According to 
the fishermen, the whales actively seek out the 
rumpons in the late afternoon. Then, once the 
fishermen start their generators to light up several 
powerful lamps in the early evening (to attract 
small fish and squid under the rumpon), the 
whales follow their prey and occasionally get right 
inside the purse net used by the fishermen bring 
up the night’s catch. Apparently, once a month a 

 
Dolphin jaws at Lamakera 

 
Fresh gills from manta 
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whale may get entangled in the net during these 
activities. The fishermen will then try to harpoon 
and kill the entangled whale before their net is 
damaged or lost altogether. Fishermen mentioned 
that it is not of interest to harpoon the baleen 
whale for consumption or profit, but they do so to 
protect their nets. Such net repairs or losses 
occurred about once a month of this particular 
rumpon alone.  
 
3.4.5 Fisheries economics 
Not all fishers are full-time engaged in the fishery, 
on Lembata and Alor, many are farmers as the 
fishery doesn’t provide enough to make a living 
year round. Their fishing season is some 6-8 
month per year only. The infrastructure that should 
support the fishery on the islands is not very good; 
there are no ice facilities. Most fish is sold locally, 
some goes in-land. Not much fish is exported out 
of the area probably due to bad access to the 
area. For example for Lembata it was estimated 
that more than 80% of the roads are either 
unformed or in bad condition. Particularly in rainy 
season road access is bad through landslides. 
Access to Lembata is by ship with regular ferries 
from Larantuka. A number of products are sold for 
export out of the area and these include trepan, 
shark fins and manta skin and gills. Some dried 
fish is also sold outside the area, particularly the 
special meats of whale and manta.  
 
Income of fishing operations depends on the scale 
of the operations and on the gross revenue of the 
catches. Prices of fish depend on the size of the 
fish and the species but these also vary slightly 
per market depending on the demand. From the 
UNDP study it followed that the lowest incomes 
were generated in the bagan fishery of less than 1 
million Rp per month. The shark fishers would 
generate an income of some 2.6 million Rp per 
month. Our own information is lower for the shark 
fishers and purse seine fishing provides lowest 
monthly income compared to other fisheries. It 
must be noted that we included estimates of 
average expenses that include costs for the boats, 
gear and operational costs for fuel and food for 
crew if applicable (multi-day-trips) (Table 10) and 
estimates of average catches. Maximum catches 
are very different and on a good trip the income 
can be a multitude of our estimates of average net 
incomes. Furthermore, we find that fishers often 
do not include in their calculation of expenses the 

depreciation for boat, engine and gear so that 
information about monthly incomes relates often to 
gross values. 
 
Reef hook and line fishing is done at or near 
reefs in the eastern section of our expedition area 
either with dugout canoe or with small-scale 
motorized canoes. Expenses for the boat and 
equipment are minimal for small-scale operation 
and still low for medium-scale hook and line (Table 
10). Gross revenues are between Rp 350.000 – 
1.000.000 per month based upon an average 
activity of 25 days per month, an average daily 
catch of 3.5 kg of small reef fish plus an 
occasional large snapper or grouper every 3 days 
on average (Table 10). Using the mid-point 
estimate of monthly gross revenue small-scale 
hook and line fishing provides a monthly net 
income of about Rp. 650.000 per person13.   

 
Small-type tuna hook and line fishing is slightly 
more profitable than that for reef fish based upon 
the same expenses as the motorized canoe (Table 
10), yet a gross revenue of Rp. 1.200.000/month 
from 2-3 medium-sized yellow-fin (5-10 kg) sold at 
about Rp. 100.000/piece. Net monthly income 
yields to about Rp. 1.000.000 per person. The 
medium-scale tuna hook and line operation 
uses a larger boat with inboard engine and 
resulting higher monthly expenses (Table 10). This 
operation has 2-3 crew however and average 
gross revenue of some Rp.3.600.000 – 4.800.000 
based on slightly better catch rates as small 
operation due to larger-cruising range of the boat. 
Based on a mid-point estimate, net monthly 
income is Rp. 1.200.000 per person. 
                                                           
13 This counts for both dug-out and small-motorized 
operations (2 crew), as the higher expenses for kerosene are 
equaled by slightly larger chance of catching a large reef fish 
with higher kg price. 

 
Solor fishing boat – “large-scale” 



The Solor and Alor Islands – Expedition Results   34 

________________________________________________________________________ 

Compiled by Lida Pet-Soede WWF Wallacea Bioregional Program    

 
Reef spear fishing is often combined with 
snorkeling for teripang and clams and requires 
the least capital investments in boat and gear 
(Table 10). Catches of fish are mostly for auto-
consumption yet the net value can be calculated at 
some Rp. 300.000 per month based upon average 
catch of 5 kg per day of small reef fish with value 
between Rp. 1000-3000/kg (midpoint of Rp 2000) 
and 1 kg of clams at Rp 5000/kg. Thus arriving at 
gross revenue of Rp 300.000. The teripang is sold 
at different prices depending on species and size. 
Mostly 4-5 fresh pieces make 1 kg dried meat. 
Category 1 includes “pasir” or “koro” at Rp. 
120.000/kg dried; category 2 includes “nenas” and 
“jepan” at Rp. 100.000/kg dried; category 3 
includes “batu” “shampo” and “buangkuli” at Rp. 
80.000/kg dried.  Monthly gross revenues from the 
teripang are between Rp. 600.000-2.000.000 
based upon an average daily catch resulting in 1 
kg dried teripang of mixed species. Often they use 
a small engine with their boat and incur then more 
expenses due to fuel (Table 10). Using the mid-
point, net monthly income is Rp. 1.200.000 per 
person. 

 
Trap fishing on reefs includes hardly any 
expenses for boats as dugouts are used to place 
and empty series of traps (Table 10). Yet, traps 
need to be renewed every 1-2 months and while 

many fishers make their own traps, the material 
raises expenses (Table 10). Catches are between 
1-20 kg per trap and for an average operation of 
10 traps this works to some 15-30 kg per day. 
Most is small reef fish with low prices (see also 
hook and line) and gross revenue per month yields 
about Rp. 1.000.000. Net monthly income is 
about Rp. 900.000 per person14.  
 
Shark long lines are operated in deeper water to 
100 m. The boats are often larger and come from 
further on multi-day trips with 3-5 crew (Table 10). 
Expenses are high due to large fuel consumption 
and also the gear (sets with 200-400 hooks) is 
expensive as it often breaks thus requiring 
frequent replacement of line and large hooks. 
Finally bait is required each day. Price of the fins 
varies per size and type: category 1 sells at Rp. 
600.000-900.000 per kg (from 1 reasonable size 
shark) and category 2 sells at Rp.300.000-400.000 
per kg from 2 small sharks. Monthly gross 
revenues based on average daily catches of 1 
large shark or 2 small sharks resulting in 1 kg 
dried fins and 15 effective days per month15 are 
nearly Rp. 12.000.000. Net income is about Rp. 
1.100.000 per person based upon a 50/50 
division of net value of catch between owner and 
average of 4 crew. Additionally caught reef fish 
and speared dolphin is often used for bait or dried 
and sold by the crew as bonus or smoking money, 
yet this does not yield significant additional 
income. 
 
The manta spear fishing is conducted from 
motorized boats with outboard engines at similar 
expenses calculations as the “large” multiday 
boats. Expenses further include the gear with 
nylon rope and fuel (Table 10). The total value of a 
manta is comprised of sale of the skin at some Rp 
125.000-175.000 per piece, about Rp 350.000-
450.000 for the dried gills and Rp 100.000-
150.000 for the meat. Gross revenues per month 
based upon an average of 1 large manta or 2 
small per day for some 15 days per month are Rp. 
12.000.000 using a mid-point total value of 
Rp.800.000 for the manta per day. Net monthly 
income is about Rp. 950.000 per person on 

                                                           
14 Trap fishing is done by older men and often a young boy 
joins to snorkel down to get the rope to pull the trap.  He often 
gets part of the catch to sell and makes some Rp. 100.000 
per month. 
15 The remaining 5-10 days are calculated for traveling. 

Trap hauled for removal catch 
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average considering a 50/50 split of revenues after 
expenses between boat owner and 6 crew. 
 
Purse seine fishing using electric lamps and Fish 
Attracting Devices (FADs or “Rumpons”) is 
conducted from large-scale boats with relatively 
large expenses due to the expensive net, the fuel 
and the expenses for the rumpon that lasts about 
1 season depending on weather conditions (Table 
10). The net can last some 2-4 years depending 
on destruction from whale by-catches. Based on 
average catches between 100-500 kg scads and 
other small pelagics per night with mean price of 
Rp 1500/kg and additional 20 kg of squid at Rp 
6.000/kg per night and 20 days operation per 
month (no operation during full-moon), the gross 
revenue per month is about Rp. 10.000.000. 
Deducting expenses and applying the 50/50 
sharing system between owner and 6 crew of 
profit (after expenses), net monthly income is 
about Rp. 550.000 per person. 
 
3.4.6 Tourism 
 
Tourism is very limited in the area. There are few 
opportunities for accommodation on-land. Most 
people stay in Maumere and visit the area from 
Maumere based-operations. Commercial flights by 
Merpati from Kupang to Maumere are scheduled 6 
days per week. Most tourism is with dive live 
aboard operations (Grand Komodo, Baruna, 
Evening Star II a.o.). The whale hunting traditional 
village of Lamalera is the main attraction. Some 
tourists also trek overland or stay at the operation 
that is based at Alor owned by the Whitfords. 
Beautifully hand-woven looms with traditional 
patterns are available at the islands of Ternate and 
Buaya in the Pantar Strait. 
 
From our interviews it was understood that the 
local or regional tourism department is planning to 
develop tourism facilities at the island of Lapan.  
They have already indicated the area with 
markers. The attraction would be beach 
recreation, snorkeling and diving on nearby reefs.  
The government team considers that at Lembata 
island the area of Balauring has tourism potential, 
as it remains beautiful scenery. However logistics 
are limited and there is only one guesthouse. Also 
the annual festival at Lembata Island attracts 
some tourists, who come in mostly by live aboard 
in the Teluk Warenga. For Semparong some 

tourism development proposals are made by 
Maumere department for the lake (of 10-15 ha 
large) and Mahe Mountain. 
 
The whale team concluded that although the 
sperm whaling activities at sea have remained 
largely unchanged, the preliminary assessments in 
during the Oct 2001 and May 2001 visits indicate 
there is considerable modernization in the 
community's approach to create revenue from the 
tourist/media market to witness and partake in the 
traditional whaling activities. Recently, fees have 
been charged by the village for photographic and 
film activities by visitors, and for joining the tenas 
for a day in the hunt for sperm whales. Although 
this is an innovative way to commercialize a 
traditional way of life, it is in effect a tourism 
activity that can affect the traditional whaling 
activities in a number of ways. The substantial 
revenue from these charges to visitors is likely to 
increase the whalers' motivation to search for and 
find whales. When viewed from a fisheries 
perspective, this commercial trend may 
significantly increase the whaling effort beyond 
traditionally sustainable catch levels by increasing 
the catch per unit effort (CPUE). 

 
The best dive spots providing fairly undamaged 
reefs and large schools of fish and other marine 
life were found near Alor in the Pantar Strait. 
Especially the submerged rock in front of Kalabahi 
bay near Tanjung Kumba is highly worthwhile. 
Current can be fierce, advice is to hit the water 
with the current and hide/hang between the rocks 
observing swirls of trevallies, rainbow runners and 
dogtooth tuna sweep-by. The rock is lined with 
small but colorful coral colonies amongst which 
numerous basslets. The Tanjung Kumba 
(8.16.371S, 124.23.536E) is also a good dive spot 
with similar features as the site above. The islands 

 
Sperm whale at Lamalera hunted for report of
photographer from TIME magazine 
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in the Pantar strait also provide nice dive spots, 
they are easier due to lesser currents, fish is 
relatively lacking at these sites yet the coral 
colonies get large and variety is high. These reefs 
are lined with traps, which probably explains the 
low numbers of fish. The west (8.17.071S 
124.19.412E) east (8.18.242S, 124.22.431E) and 
SE (8.19.491S 124.21.776E) of Pura provides an 
interesting coral dive. Then Buaya Island on the 
SW side provides great sea fans, lots of feather 
stars and many fish at a drop-off/wall including 
deepwater snappers, large emperors and schools 
of Naso and fusiliers. It must be noted that the NW 
of Buaya is not interesting with lots of blast 
damage and sand. 
 
While less interesting from a fish point of view the 
reefs in the west of our expedition area give some 
interesting opportunities. The shallow dive in the 
strait between Solor and Adonara (08.25.17S, 
123.08.37E), just before the village of Lamakera 
provides a highly interesting dive opportunity, 
featuring critters and many small reef invertebrates 
at an interesting “mucky” substrate environment. 
There is often a current that sweeps the divers 
kindly over the scenery. Considering the current a 
night dive must be interesting for experienced 
divers, yet late afternoon dive satisfied our 
photographer easily. Then the south coast of 
Lembata offers little coral, yet unconfirmed stories 
relate of abundant shark populations especially 
when whales are butchered on the beach in the 
nearly village of Lamalera. The difficulty of diving 
the south coast of Lembata is the big swell, which 
sweeps the divers back and forth for 10 m and 
causes risk of banging into the few but huge coral 
boulders. Further, off the south corner of Rusa 
island (8.24.580S, 123.50.242E) the reef slopes 
and drops to a small seamount with very small 
coral colonies encrusting but very colorful and 
many reef sharks, schools of batfish, trevallies and 
an occasional dogtooth tuna and barracuda. This 
site tends to get very strong currents depending on 
the tide. The spot called Tanjung Uruwaton at west 
Pantar (8.18.030S 124.04.326E) has interesting 
coral formations with overhangs, large colonies 
and a potential fish spawning aggregation sites so 
relatively groupers. This site hosts many sweet lips 
(P. Orientalis). North at Batang (8.13.153S, 
124.04.521E) a good site was found with relatively 
many groupers, schools of Naso and Platax tierra 
and many large sponges on the reef wall. 

 
Generally a lot of blast damage was found along 
the north coasts of Alor, Pantar, Lembata and 
Adonara, yet the site at Lembata coordinates 
8.12.209S, 123.52.241E some 100 m away from 
the beach that is lined with mangrove, provided 
good cover at the wall/drop-off with many feather 
stars, sea fans and black coral. 
 
3.5 Existing management 
 
From literature it appears that Adonara (2000 ha) 
has the status of a strict nature reserve yet no 
mention is made of a particular decree that confirm 
this status (Monk, de Fretes and Lilley, 1997). The 
reserve is described briefly as: “a spectacular 
forested volcano, the highest peak on Adonara 
island”. In the same reference, mention is made of 
a wildlife sanctuary at Lembata called the 
Hadakewa-labelakang forest with area of 2490 ha, 
yet also here there is no decree mentioned to 
confirm this status. The description here reads: 
“Primary lower mountain forests on volcanic rock, 
with some disturbance. These forest tracts are 
currently under the protection forest category. 
Features: potential to be gazetted under either 
strict nature reserve or wildlife sanctuary 
category”. Finally, Pulau Rusa with 1500 ha is 
identified as a marine reserve confirmed by SK 
Menhut No. 308/kpts/2/1986. It is however not 
clear whether this is actually the Pulau Rusa in the 
Alor area. From the description which reads: 
“MacKinnon et al. (1982) reports:” … savannah 
habitat with many deer and possibly mangrove 
fringe supporting some crocodiles…” Features 
deer and possibly crocodile”, it is not likely that this 
is the island in the Alor area. 
 

 
Village where many were arrested during
enforcement razzia for blastfishing. Now maintain
trepang closed season 
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While larger stretches of coral reef were sampled 
with the manta tow technique resulting in 
recordings of extended areas with dead and 
damaged coral, even the line intercept transects 
show the meager condition of the reefs at many 
locations. Obviously a lot of blast fishing occurs in 
the area and while some fishers related of some 
razzias in the 80’s, there is little marine law 
enforcement going on implementing the law 
against use of destructive practices. 
 
On land, the local people consider that local 
communities through traditional rights own almost 
all land. In fact most of the islands land has the 
status of national forest, some is under traditional 
ownership rights and some is privately owned. In 
each village a Lembaga Keamanan Masyarakat 
Desa (LKMD) is established with local community 
members. The organization is appointed by the 
Bupati and headed by the Kepala Desa. Within 
this frame, there are a number of NGOs that work 
on environmental issues. At Lembata for example 
there are 15 NGOs working on community 
development and environmental issues. 
 
The office of the assistant ministry of Environment 
at Bali aims at taking a facilitator function with 
regard to environmental and community 
development issues in the future.  
 

 
4. Discussion 
 
Firstly, as often, it must be noted that time and 
opportunities were limited to collect information on 
the status of the natural resources in the Solor and 
Alor area. The expedition was a compromise 
between the time and funding available and the 
dimensions of the area. During the first days, most 
focus was on getting the story behind the manta 
and whale hunting updated, which caused us to 

spend much time in the southern section near 
Solor and Lembata where not many reefs were 
found to conduct fish and coral observations. 
However, we feel confident that this expedition has 
given us a decent background on what we believe 
are the 3 key features of the local economic 
activities threatening locally, regionally and 
possibly internationally important coastal and 
marine resources: 
 High occurrence of destructive reef fishing 

mostly by outside operations, yet also by 
some notorious local groups, with serious 
detrimentous effects on the reef habitat and 
its related reef fish stocks and with potential 
effects on migration of cetacean through the 
area. 
 High levels of exploitation of the manta 

population and possibly an increasing level of 
exploitation of the whale population with 
serious risks of collapsing manta populations 
and potential negative effects on the strength 
of breeding populations of rare whales. 
 High levels of reef exploitation particularly for 

sea cucumber and high value reef fish as 
grouper and napoleon wrasse. 

 
The causal factors to this are clear and derive from 
a combination of the open-access situation and 
the relatively low human presence; outsiders can 
operate without much disturbance due to non-
existing law enforcement. Outsiders have better 
access to high value marine product markets such 
as those for the shark fin trade, the ornamental 
fish trade and the life reef food fish trade, and 
either act as buyers, creating a market for 
products that would not otherwise be harvested at 
high levels, or they come with relatively larger-
scale operations that work more efficiently 
compared to the small-scale operations of the 
local fishers, emptying the reefs at rates much 
faster than local operations would. Middlemen 
from within the area or from Sulawesi act as 
buyers for products as shark fins, manta gills, 
manta skin and trepan for relatively low prices to 
the local fishers, thus maintaining a high 
dependence of local fishers on their nearby reef 
resources. Some communities try to manage their 
nearby resources, yet they have little tools to keep 
outsiders out who ruin the reefs for them. The 
economic conditions remain fairly low at most of 
the remote coastal villages, which causes people 
to remain trapped in their status quo and continues 

 
Typial catch of small-scale reef spearfishing 
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to put high pressure on easy to catch resources, 
such as mantas but also turtles and their eggs. 
 
In this light, it helps to turn to a brief discussion of 
the criteria that were introduced in the methods 
section. The ecological criteria that would indicate 
whether or not Solor and Alor receive a high 
priority for conservation could not be all checked. 
The set-up of the expedition and team was more 
suitable for providing reef status information then 
for complete lists of species counts and so for 
determination of diversity, representativeness and 
endemism. It is recommended that fish and coral 
experts will be facilitated to conduct taxonomic 
biodiversity surveys to see where the area fits on 
the regional scale of marine and coral diversity. 
Further, debating the areas resilience against 
natural disasters such as coral bleaching it is 
recommended to trace the availability of Sea 
Surface Temperature data from NOAA or other 
sources to assess whether or not the area was hit 
by el nino effects in 1997. During interviews it was 
frequently asked whether corals had been 
bleaching, but none of the respondents mentioned 
this. However, looking at the relatively narrow 
deepwater straits between Alor and Pantar where 
we experienced strong currents, it is likely that 
reefs near these channels are fairly well buffered 
against warming due to natural upwelling related 
to the tidal currents, yet, the reefs in some of the 
large bays in North Lembata could be prone to 
bleaching. The area near Maumere was hit by a 
severe Tsunami in the early ‘90s. Also two 
cyclones hit the area in the last century. One could 
thus say that reefs are under risk of such 
phenomena. The status quo of the marine 
environment gives a mixed picture: the area is 
obviously important for large migratory marine life, 
yet their status may be dwindling due to increased 
exploitation. From the population-type criteria, the 
area has relatively low economic importance for 
Indonesia as a whole considering the small-scale 
of the fishery, yet for all of the local communities it 
provides their life support. Further, with reducing 
fish stocks and other economic resources in the 
west of Indonesia, the importance of the area will 
be increasing. As said, the social importance of 
the area is evident; the traditional and cultural 
specialty of the area is unarguable. Human 
pressure on marine and coastal resources is 
relatively low compared to Java, big parts of 
Sumatra, Bali and Sulawesi, yet near population 

centers such as Larantuka and Kalabahi it can 
reach destructive levels. Destructive practices are 
commonplace, from outsiders but also from local 
groups and individuals. The area is not well 
accessible over-land of by plane, making large 
developments impractical and thus maintaining the 
relatively untouched terrestrial status. However, it 
is highly accessible from sea and this will at some 
point result in conflicts between outside fishers 
and local communities, especially when the 
resources are deteriorating. On governance, the 
area falls under 2 regencies and Lembata is 
establishing yet another one. This means that 
looking at the area as a whole will create many 
administrative hurdles. When discussing reef and 
reef fish conservation, it is recommended to allow 
for a site-approach, selecting key-locations for 
conservation strategies. Ecologically this will serve 
the purpose regardless of administrative 
boundaries due to the large waterflows through the 
area. Conservation of the larger migratory species 
requires a different approach. The fact that no 
marine reserve area exists in the area which is 
enclosed between the well-protected national park 
at Komodo and Cendrawasih Bay where 
conservation activities are ongoing makes it high 
time for changing of gazettment. Using the 
theories behind the establishment of a network of 
protected areas, this would enhance the 
performance of the existing parks and reserves 
and benefit thus an area larger than the site itself. 
Because there is no conservation present the main 
challenge will be to build capacity for conservation 
through establishing strategic and meaningful 
partnerships with local authorities and 
communities. Once it becomes clear that this can 
be achieved, it is evident that the area through its 
international significance for cetaceans and 
possibly even turtles, and its national significance 
for traditional practices and cultures will become of 
major interest to donors, something which it is not 
at this point. Summarizing we now need to create 
the opportunity to get underway. 
 
While a multi-stakeholder process of debating 
management needs and options is much preferred 
and recommended, here we offer some 
suggestions for management initiatives that would 
support a more sustainable way of resource use in 
the area, protecting the very basis to the existence 
of coastal communities. 
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4.1 Management considerations for traditional 
whaling activities in Lamalera16. 
To ensure both the preservation of large migratory 
marine resources and Indonesia’s unique 
traditional whaling heritage are preserved, follow-
up activities from the current cetacean surveys 
ecological research on focus species and socio-
economic aspects would include a detailed 
assessment of the state of the traditional whaling 
activities in Lamalera, Lembata, and its effect on 
sperm whale and other cetacean populations in 
eastern Indonesian waters.  
 
4.1.1 Maintaining the low harvest levels 
through restriction of effort and support for 
traditional hunting 
If these unique cultural attributes are to be 
preserved then all traditional hunting must be done 
within historical context and practice. That means 
according to cultural heritage, and without modern 
aids improving the catch per unit effort (CPUE), 
perhaps excluding the nylon ropes already in use. 
Thus no motorized vessels, modern sails, 
improved harpoons, electronic navigation or catch 
detection equipment, new introductions to 
ceremony and/or practice or vessels shall be 
allowed. No cetacean products shall be sold for 
non-historical consumption, such as across 
provincial or international boundaries for export. 
This strengthens existing CITES regulations of 
which Indonesia is a signatory.  
 
The whaling effort itself should be based on 
historical and environmental cues, and not be 
influenced by recent visits from tourists and/or film 
media demand or indeed marine research or 
conservation interests. Importantly, no other 
communities or government or business entities 
should be allowed to expand on these activities 
within Indonesian national waters and EEZ (Kahn 
2002a). 
 
A major component for any management of 
Lamalera’s whaling activities could be based on 
the traditional customs, which already limits the 
season, vessels, people and clans that can 
partake for example. Incorporation of traditional 
customs in a management plan could both 
safeguard and strengthen this unique community 
from inappropriate outside influences. 

                                                           
16 By Apex Environmental 

 
Annual quotas could limit sperm whale catches, 
which may be set below average historical level to 
be considered sustainable. This precautionary 
approach is necessary as the cumulative impacts 
of regional modernization and expanded fisheries 
interactions are sure to have increased the overall 
impact on cetaceans in Alor, and eastern 
Indonesia as a whole. In this situation, 
management measures could assist the traditional 
whaling village in giving them 'limited yet exclusive 
rights' to traditional sperm whaling activities in 
local waters.  
 
4.1.3 Research priorities 
4.1.3.1 Health hazards 
This initial assessment is by no means 
comprehensive and additional ecological as well 
as socio-economic data is pertinent to further 
evaluate the traditional sperm whaling activities in 
Lamalera. This is especially urgent as recent 
research indicates that even a limited consumption 
of cetacean meat may result in major and 
permanent health problems17. 
 
4.1.3.2 Importance of by-catch 
Indonesia has the largest shark fishery in the 
world, and catches more sharks than Malaysia, 
Philippines and Thailand combined (see review by 
Kahn and Fauzi, 2001). Indonesia’s small-scale 
fisheries are characterized by 10.000’s of multi-
species and multi-gear vessels, and the (by) catch 
of small cetaceans is likely to be widespread and 
not only limited to long-line operations.  
 
The extend and impact of cetacean (or dugong) 
by-catch or targeted takes by coastal and pelagic 
fisheries is largely unknown – as are other 
cetacean-fisheries interactions. Additional 
research into this issue in Indonesian waters has 
recently been identified as a marine conservation 
priority by the IUCN (The World Conservation 
Union as well as CMS (Convention of Migratory 
Species). 
 
A rapid count of the nearby area totaled 40 
bamboo FADs, all for use with this same fishing 
technique. Clearly, the nature and extend of this 
important issue must be further investigated. The 
baleen whale species involved must be identified 

                                                           
17 See special section in ANNEX on whale meat and toxics. 
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and it must be determined whether the whales 
actively seek out such fisheries interactions and to 
what extend this happens. However, even if only a 
fraction of the estimated baleen whale 
entanglements occur in these migratory passages, 
it could have a major impact on their local and 
regional population numbers.   
 
4.1.3.3 Alor’s blue whales and sperm whales. 
The benefits of living cetacean research are 
manifold. Visual and acoustic surveys provide data 
for ecology-based management and evaluate 
whale watching potential for example. Ecological 
research on large whales can provide 
assessments of stock identity, population sizes, 
current and future threats. Importantly, living 
cetacean surveys and ecological research are 
paramount to identify critical habitats such as 
feeding or mating grounds, as well as migratory 
corridors and routes. These activities are the 
foundation for well-managed natural resources 
and the sustainable use of marine mammals, such 
as responsible cetacean watching. 
 
The recent outcomes of the rapid ecological 
assessment on the cetacean community in the 
Alor region can be used as a basis for a more 
comprehensive and multi-disciplinary research 
program that aims to better understand the 
region’s exceptional cetacean diversity and 
abundance and assists with the challenging 
marine conservation and sustainable development 
of eastern Indonesia at a time of significant 
investment and modernization in the region.  
 
A brief overview of core elements for a continued 
cetacean research presence in the Alor region is 
listed below.  
 Extended and seasonal Alor cetacean 

surveys on diversity, distribution and relative 
abundance;  
 Ecological focus studies on local movements 

and migration patterns of blue whales and 
sperm whales through photo-identification, 
bio-acoustic and satellite telemetry research; 
 Assessment of stock identities and population 

dynamics through genetic profiling of these 
priority whales species. 
 Increased community consultation on 

cetacean conservation and management 
issues and continued involvement in the 
survey’s outcomes. 

 Toxicological research on sperm whales and 
small cetacean species, especially Stenella 
sp. to assess any cetacean consumption 
health risks to local communities. 

  
Also of importance is to initiate ecological research 
on other rare and endangered baleen or toothed 
whales known to occur in these waters but have 
not been sighted during the rapid ecological 
assessments to date. These species include the 
fin and sei whale (B. physalus and B. borealis 
respectively, IUCN/UNEP 1988) as well as the 
Bryde’s whale (B. edeni). B. physalus and B. 
borealis have not been identified in these waters 
during the two survey periods nor did the survey 
efforts locate the pygmy Bryde's whales (B. edeni). 
The pygmy Bryde’s whales were frequently 
sighted in 1999 and 2000 in the southern waters of 
Komodo National Park and were positively 
identified using genetic profiling techniques (Dizon 
et al. 2000; Kahn et al. 2001). It is a relatively 
unknown species that is suspected to inhabit the 
waters of the Alor region. Additional priority 
toothed whale species would include the orca or 
killer whale (Orcinus orca), a regular sighting off 
the Lamakera coast and at least two species of 
beaked whales or ziphiids; the dense-beaked 
whale (Mesoplodon densirostris) the Cuvier’s 
beaked whale (Ziphius cavirostris). Ziphiids are the 
least know of all marine mammals and eastern 
Indonesian waters may provide a real opportunity 
to contribute to the scientific knowledge of these 
species.  
 
4.2 Management considerations for the manta 
fishery18. 
One of the greatest challenges for marine 
ecosystems in the Asia and the Pacific centers on 
developing sustainable practices in artisanal 
fisheries. One common misconception is that 
these smaller-scale fisheries are insignificant from 
an ecological perspective and as a result most 
international effort has centered on industrial 
fisheries. The artisanal fisheries seldom receive 
the attention of fisheries researchers, and 
technically expensive approaches such as stock-
assessment models are not pragmatic. In most 
locations there is little effort by governments to 
monitor or regulate these fisheries. Despite their 
small relative size, there is the potential for large-
scale environmental damage through over fishing 
                                                           
18 By Heidi Dewar 
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or destructive fishing practices. Both the live food 
fish and ornamental fish trades in the Indo Pacific 
are tragic examples of this. If artisanal fisheries 
continue unchecked there is the real potential for 
large-scale collapse of marine coastal 
communities though out the developing world. 
What is needed is a new approach to fisheries 
management in these areas, a system that builds 
local capacity and works with the fishing 
communities to develop management plans and 
maximize sustainable economic gains. In these 
remote regions, the only management that can be 
effective must involve the fishermen.  
 
There has been some exciting work done recently 
in terrestrial communities. One program focused 
on rice farmers throughout Asia and Indonesia 
where rice is a critical staple and fluctuations in 
crop success can have devastating effects. The 
rice farmers were taught about the ecology of rice 
as well as the use of natural versus industrial pest 
control. This empowered the local farmers to make 
educated decisions for themselves to improve the 
stability of rice production while reducing the 
environmental impacts.  
 
4.2.1 Draft program plan:  
Working with manta ray fishermen in the villages 
of Lamakera and Lamalera can be modeled as a 
system for sustainable marine fisheries after this 
terrestrial program with Asian rice farmers.  
Ongoing manta ray research19 must be integrated 
with community involvement in management and 
biological data collection. The fishermen and dive 
operators would be integral partners. Immediate 
attention to this fishery is critical; manta ray 
fisheries have increased by 10 fold in the last few 
years to meet the demands of an emerging Asian 
market for the dried gill rakers. Historically 
fishermen took approximately 150 mantas per 
year, now the catch is closer to 1,500.  With very 
low reproductive rates, around one pup a year, it is 
clear that this harvest is not sustainable and the 
potential to decimate local populations is high. 
This will have severe economic impacts on both 
the local fishermen and dive operators. 
 
The manta fisheries in Eastern Indonesia are an 
ideal system for initiating a program that can be 
emulated in other regions. First, we are already 

                                                           
19 Existing small program with grant from Mr Dawson 

working with fishermen to collect important catch 
and biological data. Second, the fishery is 
relatively simple involving only two villages and 
one species. Third, the product is distributed 
through one local merchant with whom we also 
have a relationship.  Fourth, there is an ongoing 
TNC/PIER research program focusing on manta 
rays in the Indonesia Archipelago.  
  
4.2.1.1 Community program 
Staff from the TNC, WWF, and Stanford University 
would work with the local leaders, distributors of 
products, fishermen and diver operators. The key 
to this approach is providing the local stakeholders 
with the conceptual tools and guidance on how to 
make their own resource decisions. The 
community program would consist of a number of 
different elements.  
 Community education program on basic 

manta biology, sustainable fisheries, and the 
long-term advantages to sustainable fishing.  
 Develop a “manta tax” where by fishermen 

and local diver operators contribute a part of 
their revenue to a community fund to improve 
local services. This will help them to realize 
the advantages of sustainability. Part of the 
revenues will support secondary school and 
university grants awarded to students 
interested in marine or fisheries science. 
 Community based catch surveys and 

collection of biological data to determine catch 
per unit effort necessary to monitor the status 
of the fisheries and set catch limits.  
 Establishing community-youth group, a reef 

guardian team, with major responsibility for 
monitoring the reefs and looking for 
occurrence of destructive fishing practices 
such as blast- and cyanide fishing.  
 Monitoring of adjacent villages to determine if 

the fishery spreads. 
 Initiate responsible manta watching activities 

by training dive operators in manta-friendly 
practices and lobbying for establishment of 
code-of-conduct type best practices with 
regional and local government agencies 
issuing and surveying licenses. 
 Careful tracking of the steps taken in 

developing the program and its expense for 
later improvement and duplication.  
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4.2.1.2. Research program  
The community-based work would be coupled to 
the ongoing manta research program in the region 
to obtain additional data critical for determining the 
structure of any management plan and the 
associated catch limits. The information necessary 
for this assessment on seasonal movements, 
behaviors, habitat preference, basic biology, and 
home range are not available. The research 
program would employ innovating remote sensing 
technologies, including satellite and acoustic 
telemetry to address these questions. Although 
trained scientists would conduct much of this work, 
the community would be included in the research 
effort when possible. For example, we would work 
with the fishermen to collect plankton samples 
where the mantas occur.  The goals of the 
research program are three fold.  
1) Examine habitat preferences of manta 
rays including tides, temperature and prey.  
2) Monitor community composition as the 
abundance of manta rays changes.  
3) Study the movements and population 
structure through out the Indo-Pacific.  
 
4.2.3 Broader Implications  
The implications of this study go beyond the 
conservation of the mantas in Eastern Indonesia.  
1) This project would be important for its 
contribution to our understanding of manta rays. 
Manta ray populations around the globe are 
threatened both by small artisanal fisheries and 
industrial fisheries where they are caught as by 
catch. With the information obtained we will be 
poised to protect mantas around the globe. While 
the loss of mantas on our reefs would be an 
obvious tragedy, there are also significant 
economic ramifications. Mantas support large eco-
tourism industries through out the world’s oceans.  
2) This program would not only address fisheries 
management issues in Eastern Indonesia but will 
develop a template that can be emulated in other 
parts of the developing world.  
3) This would be a collaborative project among 
TNC, PIER, WWF, the University of South 
Hampton, and Stanford University and the 
interdisciplinary approach will result in multiple 
publications for scientific and popular media. 
These publications will support a.) National and 
international campaigns for manta conservation b.) 
The establishment of sustainable tourist activities 
and c.) Community-involvement in management. 

4) The program would be linked to other initiatives 
that are being proposed by TNC and WWF for 
Eastern Indonesia including the a.) Research and 
assessments on priority whale species and their 
migratory routes. b.) Monitoring of whale species 
taken and seen by whaling communities. c.) 
Assessment of applicable management 
regulations and tourist activities. d.) Sampling for 
genetic and eco-toxic analysis from whales and 
dolphins. 
 
4.3 Reducing fishing effort on reefs and protecting 
key locations for biodiversity and sustained fish 
populations 
It has shown that fisheries management 
approaches such as restricting fishing effort 
through licensing, setting quota and influencing 
catching efficiency through alternate fishing gear 
are extremely difficult to enforce and control and 
thus result to little success in reducing pressure on 
fish stocks. The fierce debate over the amount of 
coral that can be exported under quota provides a 
grim example. The most successful strategy to be 
taken is true enforcement of NO-TAKE zones in a 
nation-wide network of Marine Protected Areas 
(MPAs). Critics debate the ecological function of 
MPAs but forget that for Indonesia, none of the 
officially recognized MPAs is fully implemented as 
of yet, and failure in producing hard evidence of 
stabilized reef conditions and fish populations is 
merely the result of limited capacity, either 
technical or financial, to run an integrated 
management program for the existing Marine 
Protected Areas. Furthermore, even when some 
parks experience forms of partial management, 
there are few that encompass truly implemented 
NO-TAKE-zones of scale.  
 
4.3.1 Including key-sites in the Alor and Solor 
area in a nation-wide well-functioning MPA 
network with true NO-TAKE-zones 
Redirecting sources and technical assistance to 
establish selection and true implementation of a 
network of marine protected areas with NO-TAKE-
zones would be a first requirement to safeguard 
part of Indonesia’s fish and reef biodiversity and 
some part of the fish reproductive biomass. The 
location of these NO-TAKE-zones must be 
carefully selected to allow for maximum use of fish 
reproduction capacity and maximum functional 
larval dispersal for fish that are highly exploited 
and for which existence is threatened. For Alor 
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there were some first indications of fish spawning 
aggregation sites noted. Considering the already 
low numbers of highly targeted reef fish such as 
groupers, the time-consuming administrative 
process and the national level lobby to establish 
new reserve areas with no-take zones in the Alor 
and Solor region may take too long to allow safe-
guarding of sufficient reef fish reproduction 
biomass. The few examples of village initiatives 
towards closed seasons and closed areas provide 
an opportunity in this respect. Possibly, some 
carefully selected spots can become protected in 
the short term by engaging responsible “reef-
guardians” in the longer-term process of getting 
regional and national level recognition for the need 
to protect and conserve some key spots. The turtle 
nesting beaches at P. Rusa would be a first start, 
following examples of similar approaches in the 
Derawan Archipelago in East Kalimantan. Other 
sites that look promising are the reefs around the 
islands of Ternate, Buaya and Pura in the Pantar 
strait near Alor. The communities at these islands 
appear to have strong feeling of ownership and 
discussed management easily when questioned. 
Furthermore, surrounding these key spots, 
authorities and public must be ready to support 
stricter enforcement of the laws against destructive 
fishing practices and accept negative 
consequences of enforcement. 
 
In Indonesia, MPAs are still regarded an 
opportunity to raise revenue from tourism rather 
than a way to “put money in the bank” for 
safeguarding natural populations and ecosystems 
against total collapse. Zonation plans reflect more 
often compromises between economic stakes than 
sound ecologically based site selection to serve 
source and sink functions. Furthermore, and even 
for existing MPAs, many conservation groups shy 
away from including direct approaches such as 
support for law-enforcement in their programs and 
working with the communities that create the 
problems heads-on. Rather, a less confrontational 
approach is taken through development of 
alternative income generating strategies only. 
Most often participation in these support schemes 
does not even require firm commitments or 
agreements from the actual “wrong-doers” to quit 
destructive fishing or leave alone particular areas 
or species. Hard evidence of related conservation 
is hard to produce unless a fully integrated 
approach is taken that combines serious no-take-

zone management enforcement with alternative 
capture methods, alternative income generating 
schemes, education and awareness and 
implementation of collaborative responsibility 
schemes. It must be possible to change this for the 
very few places that have been selected for full-
protection as this would more successfully support 
a healthy fishery even for reef fish and manta rays 
than any of the other elaborate management 
strategies combined. Further, marine protected 
area management must become part of a network 
approach to allow for larger than site effects only. 
 
4.4 Sustainable development 
In the current era of economic development and 
enhanced technology and transport, the area is 
increasingly looked upon as a major priority and 
opportunity for business development. It is 
important to engage conservationists and 
sociologists in the development process to ensure 
that both the ecologic and cultural richness of the 
area and its people will not be lost in the process. 
In this context an important opportunity can be the 
high potential for environmentally sound marine 
tourism ventures, such as responsible whale 
watching – possibly an alternative, non-
consumptive and sustainable activity involving 
marine mammals. Traditional knowledge and 
experience would be a very valuable asset for 
such ventures. Further, the anecdotes relating of 
abundant tuna stocks, should be followed to find 
whether and how a shift in dependance on reef 
resources to pelagic resources can be initiated. 
 
4.5 Concluding remark 
 
The Alor region is a hotspot for a wide array of 
cetaceans and other large marine life, 
including manta rays, (leatherback) marine 
turtles, billfish, tuna, mola mola, whale sharks 
and other pelagics. This extraordinary species 
list is possibly the result of the region’s 
function as a migratory bottleneck of regional 
significance and its productive currents and 
deep-water upwelling. However, the 
concentration of marine resources also makes 
the region also highly vulnerable to 
increasingly modern and extensive fisheries 
pressures that target large migratory marine 
life and high valued fish stocks for export 
illustrated by the reef damage resulting from 
large-scale blast fishing and the low 
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abundance of high-valued fish. Hence, 
continued and expanded conservation efforts 
are needed urgently in Alor to a) safeguard the 
exceptional marine life and coastal and marine 
ecosystems in this remote part of eastern 
Indonesia and b) assist with the identification 
and implementation of sustainable 
development options. Existing strong feelings 
of ownership and responsibility at the villages 
on the eastern small islands of Ternate, Buaya 
and Pura could be utilized to engage local 
communities in some initial management 
activities, establishing no-take areas at 
important fish spawning sites on their reefs, 
and the high rates of manta exploitation calls 
for immediate action engaging the fishers in 
Lamakera in strategies to reduce catches. 
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Table 1. Demographics of 14 villages where interviews were conducted. M=Mulsim, C=Catholic, P=Protestant. 
Village Island Facilities  Fresh 

water 
Families/ 
religion 

People Farming Fishing 
#boats 

Major 
market 

Specialty  

Lamakera Solor SD Y 190- M >1000 X XXX 
47 

Waewerang 
Jakarta 

Manta 

Watubuku Solor SD Y ? ? X XXX Waewerang Reef 
Lamalera 
- A 
- B 

Lembata 
 

 
SD & SLTP 

 
Y 
Y 

 
190- C 
206- C 

 
789 
767 

 
X 

 
XXX 
XXX 
26 

 
Barter 
Barter 

 
Whale 
Whale 

Semparong Sukun ? Y ? – M 1879 XX XXX 
50 

Maumere Teripang 

Leworaja 
/Labala 

Lembata ? Y ? – M 800 XXX X Barter Autocons. 

Marica Marissa SD N 154- M 850 XX XX Pantar 
Kalebahi 

 

Kayan Pantar SD, 
Puskesmas 

Y 140- M 700 XX XX 60    

Lamma Pantar SD, Ast-
Puskesmas 

Y 112- P 459 XXX X 6  No $ for 
investing 

Blangmerang Pantar ? Y 200 2000 X XXX 
200 

Kalebahi 
SulSel 

FADs, 
reef, 
sharks 

Kabir Pantar ? Y 236 1200 X XXX SulSel  
Kalikurer Lembata ? Y 98- M 678 X XXX 

70 
Lewoleba 
Kalebahi 

Teripang 
sasi, 
FADs 

Balauri Lembata ? Y >600-M >1000 XX XXX Lewoleba 
Kalebahi 

Teripang 
sasi, 
FADs 

Dulitunan Lembata SD N ? ? XXX X  Autocons. 
Sagu Adonara ? Y 572 3025 XXX X Adonara Autocons. 
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Table 2 Description of Line Intercept Transect sites surveyed for coral and fish distribution 
 
date island location transect Scoordinate Ecoordinate depth visibility #fish avgsize 
7/5/02 flores Harbour 1 836118 12213083 3 8 336 8  
7/5/02 flores Harbour 2 824269 12306441 10 4 427 8  
8/5/02 Adonara Weiwerang 3 824269 12306441 3 6 1181 3  
8/5/02 Solor Lamakera 4 825490 12307455 3 5 2234 3  
9/5/02 Lembata Loang 5 830329 12313102 10 10 248 6  
9/5/02 Lembata Loang 6 830329 12313102 3 10 1786 6  
12/5/02 Marisa Southeast 7 822357 12356312 3 40 2035 7  
12/5/02 Marisa Southeast 8 822357 12356312 3 5 304 8  
12/5/02 Pantar East 9 825303 12355447 3 10 1481 6  
12/5/02 Lapan  10 814059 12401579 3-10 7 0  
13/5/02 Pantar Northeast 11 818030 12404326 10 15 1807 7  
13/5/02 Pantar Northeast 12 818030 12404325 3 15 2278 6  
14/5/02  Tj. Watubalu 13 813576 12423503 10 15 848 6  
13/5/02 Pantar site 2 14 829800 12417550 3 4 1604 10  
 Ternate South 15 813363 12422171 10 15 1862 7  
15/5/02 Ternate East 16 813363 12422171 3 15 1063 8  
 Alor West 17 811031 12425306 10 15 2835 12  
 Alor West 18 811031 12425306 3 15 668 7  
16/5/02 Alor Sika 19 809016 12435424 3 8 826 8  
16/5/02 Pantar Dola 20 811313 12414476 3 10 706 10  
17/5/02 Batang East 21 813154 12404520 10 15 2206 8  
17/5/02 Batang East 22 813154 12404520 3 18 1094 6  
17/5/02 Batang  23 812209 12352241 10 15 3741 8  
17/5/03 Lembata North 24 812204 12352241 3 15 811 6  
18/5/02 Lembata North 25 815584 12322236 3 12 1890 5  
18/5/02 Adonara North 26 813430 12314596 3 10 431 7  
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Table 3 Coral species observed during 26 transects 
achantastrea sp 
acropora aspera 
acropora bruegemani 
Acropora cerealis 
acropora cuneata 
acropora cytherea 
acropora danae 
Acropora danai 
acropora digitata 
acropora digitifera 
Acropora florida 
Acropora forbesi 
acropora formosa 
Acropora grandis 
Acropora humilis 
acropora hyacinthus 
Acropora loripes 
Acropora monticulosa 
Acropora nasuta 
Acropora nobilis 
Acropora palifera 
acropora polifera 
Acropora robusta 
acropora tenuis 
acropora valenciennesi 
acropora valida 
Alveopora fenestrata 
Alveopora spongiosa 
Anacropora forbesi 
Archelia horrescent 
Astreopora gracilis 
Coeloseris mayeri 
cousinarea sp 
Ctenactis echinata 
Cypastrea serailia 
cyphastrea microphthalma 
cyphastrea serialia 
Diaseris fragilis 
Diploastrea heliopora 
echinopora lamellosa 
echinopora mamiformis 
Echinopora pacificus 
Euphyllia ancora 
euphyllia aucora 
euphyllia divisa 
Euphyllia glabrescens 
F. Valida 
favia amicornus 
Favia favus 
Favia matthaii 

Favia pallida 
Favia speciosa 
Favites abdita 
Favites complanata 
Favites flexuosa 
Favitus pentagona 
Fungia concinna 
Fungia fungites 
Fungia repanda 
Fungia sentaria 
Galaxea astreata 
Galaxea fascicularis 
Goniastrea aspera 
goniastrea pectinata 
goniastrea rectinata 
goniopora lobata 
Goniopora minor 
Heliofungia actiniformis 
heptastrea pruinosa 
heptrastrea explanklata 
herpolitha 
Hydrophora microconos 
hydropora exesa 
hydropora rigida 
Leptastrea inaequalis 
Leptoria phrygia 
Leptoseris mycetoceroides 
Lobophyllia corymbosa 
Lobophyllia hemprichii 
Merulina ampliata 
montastrea curta 
Montastrea magnistellata 
Montastrea valenciennesi 
Montipora capricornis 
Montipora confusa 
Montipora danae 
Montipora digitata 
Montipora foliosa 
Montipora pentagona 
Montipora spumosa 
Montipora stellata 
Mycedium elephantotus 
oulastrea crispata 
oulophyllia crispa 
Oxypora glabra 
Oxypora lacera 
P. antennuata 
P. Calyandrum 
P. Danicornis 
P. Hystrix 

p. speciosa 
pachyseris rugosa 
Pachyseris rugosa 
pachyseris speciosa 
Padina sp 
palythoa sp 
pavona decusata 
Pavona explanullata 
Pectinia alcicornis 
pectinia lactuca 
Pectinia loctuca 
platygyra daedalea 
platygyra pini 
platygyra sinensis 
plerogyra sinousa 
pochysiris rugosa 
Pocillopora damicornis 
Pocillopora eydouxi 
Pocillopora omnicarius 
Pocillopora verucosa 
polyphyllia talpina 
Porites cylindrica 
Porites lichen 
Porites lobata 
porites luka 
Porites lutea 
Porites nigrescens 
Porites rus 
Porites verucosa 
psamacara digitata 
Sandalolitha robusta 
Scolymia australis 
Seriatopora hystrix 
Stylophora pistillata 
symphyllia recta 
Trachyphyllia sp 
tubastrea micrantha 
Tubipora musica 
turbinaria frondens 
zoophyllus 



  

 

Table 4 Fish species identified during LIT transects, numbers correspond with locations in Table 1. FoO=Frequency of 
occurrence 
Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 FoO 
abudefduf vaigiensis 1  1 1   1 1      1 1 1  1    1     10 
acanthochromis polyacanthus   1 1                       2 
Acanthurus blochii       1  1 1    1 1 1   1 1 1 1   1  11 
acanthurus japonicus      1      1 1   1    1 1 1  1   8 
Acanthurus leucocheilus              1             1 
Acanthurus lineatus        1  1      1  1    1    1 6 
Acanthurus mata         1 1     1    1 1      1 6 
acanthurus nigricans      1                     1 
Acanthurus olivaceus                     1 1   1  3 
acanthurus pyroferus      1   1 1 1 1 1 1   1 1 1  1 1 1 1 1 1 16 
Acanthurus thompsoni                     1  1  1  3 
Acanthurus triostegus               1 1  1         3 
Aluterus scriptus                1     1      2 
Amansens scopes        1  1   1          1   1 5 
Amblyglyphidodon aureus              1       1  1    3 
amblyglyphidodon curacao   1 1   1   1   1    1 1 1  1  1 1 1  12 
Amblyglyphidodon leucogaster             1    1      1  1  4 
amphiprion claricii 1 1  1 1 1 1 1  1 1  1 1 1 1 1 1 1  1 1 1  1 1 21 
amphiprion frenatus 1   1                       2 
amphiprion ocelaris   1                        1 
Amphiprion perideraton    1       1                2 
Anampses lineatus              1       1 1 1 1   5 
Anampses meleagrides        1      1 1 1        1   5 
Anampses meleagris                          1 1 
Anampses neoguinaica    1 1                  1    3 
anyperodon leucogramicus    1  1 1   1  1         1    1  7 
apogon aureus    1  1                     2 
apogon bandaneinsis   1   1                     2 
apogon cyanosoma   1 1                       2 
apogon fragilis   1 1                       2 
apogon hartzfeldi    1                       1 
apogon kallopterus  1  1                       2 
apogon parvulus   1 1                       2 
Apolemichthys trimaculatus          1 1          1      3 
Aprion virescens          1                 1 
arothron nigropunctatus  1       1        1      1    4 
arothron reticularis   1                        1 
Aulostomus chinensis       1     1  1  1 1      1    6 
Balistapus undulatus       1   1 1   1 1  1 1  1 1 1 1 1 1 1 14 
Balistoides conspicillum              1       1      2 
Balistoides viridescens         1      1          1  3 
Bodianus axillaris            1               1 
bodianus diana  1 1       1 1   1 1      1      7 
Bodianus mesothorax         1     1   1      1  1  5 
bodianus murothorae       1                    1 
Bolbometopon muricatum              1       1      2 
Caesio caerulaurea           1                1 
Caesio diagramma                        1   1 
Caesio lunaris          1 1   1   1    1  1    6 
Caesio teres                 1          1 



  

 

caesio xanthonota   1 1   1 1                   4 
Cantherhinus sandwichensis             1  1       1  1  1 5 
canthgaster cornuta  1                         1 
canthigaster amboinensis   1                        1 
canthigaster solandri    1                       1 
canthigaster valentini      1             1      1  3 
Caranx melampygus          1     1 1           3 
Caranx sexfasciatus               1    1        2 
Carcharinus melanopterus              1             1 
centropyge bicolor    1 1     1 1   1 1 1   1  1 1 1  1  12 
Centropyge bispinosus              1             1 
Centropyge eibli              1             1 
Centropyge tibicen    1 1  1  1 1 1   1 1 1   1  1  1  1  13 
centropyge vroliki 1  1  1  1 1 1   1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 21 
Cephalopholis argus        1  1 1  1     1  1 1 1 1  1  10 
Cephalopholis leopardus          1  1  1       1      4 
Cephalopholis miniata       1    1    1            3 
Cephalopholis urodeta        1  1 1 1   1  1 1  1 1 1 1 1 1 1 14 
Cetoscarus bicolor         1  1      1    1      4 
Chaetodon auriga         1     1 1    1    1    5 
chaetodon baronessa      1   1 1 1  1      1 1   1  1  9 
Chaetodon citrinellus        1  1   1     1 1 1  1     7 
Chaetodon decussatus                         1  1 
Chaetodon ephipium          1        1  1       3 
chaetodon kleini  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1 1 1 1  1 23 
Chaetodon lunula       1 1  1   1  1  1          6 
Chaetodon melannotus        1    1 1 1             4 
Chaetodon meyeri         1 1       1   1 1 1   1  7 
Chaetodon ocellicaudus            1       1 1 1  1 1 1  7 
Chaetodon ornatissimus                     1      1 
Chaetodon punctatofasciatus       1      1 1   1      1  1  6 
Chaetodon rafflesi      1 1     1     1 1 1        6 
Chaetodon speculum         1                  1 
Chaetodon trifascialis       1 1  1 1 1     1   1 1   1 1  10 
chaetodon trifasciatus  1    1    1   1      1   1 1    7 
Chaetodon ulietensis          1 1                2 
Chaetodon unimaculatus                        1 1  2 
Chaetodon vagabundus         1 1  1 1 1 1 1  1 1 1    1  1 12 
Chaetodon xanthurus              1             1 
Chaetodontoplus melanosoma               1            1 
cheilinus bimaculatus    1 1           1           3 
cheilinus celebicus     1  1                  1  3 
cheilinus cubicus 1                          1 
Cheilinus diagrammus        1 1    1  1  1  1     1  1 8 
Cheilinus fasciatus         1        1   1  1     4 
cheilinus trilobatus 1      1   1      1    1       5 
Cheilinus undulatus               1            1 
Cheilinus unifasciatus               1   1   1      3 
cheilio inermis     1                     1 2 
cheilodipterus quenquelineatus   1 1      1                 3 
Choerodon anchorago       1            1 1     1  4 
chromis analis      1 1 1    1 1 1   1 1 1 1 1  1 1 1 1 15 
chromis atripectoralis      1     1   1  1    1  1 1 1 1  9 



  

 

chromis causalis     1                      1 
chromis lepidolepis   1                        1 
chromis leucopora   1                        1 
Chromis lineata            1     1     1     3 
Chromis margaritifer             1       1       2 
chromis refrofasciata  1 1        1 1 1    1    1  1  1  9 
Chromis ternatensis       1  1   1 1 1  1 1 1 1  1 1 1  1  13 
chromis viridis    1  1 1  1 1       1   1  1 1 1 1  11 
chromis weberi    1    1  1 1   1 1 1   1     1 1  10 
Chromis xanthura              1   1 1   1  1 1 1  7 
chrysiptera leucopoma 1       1          1         3 
Chrysiptera rex            1       1 1    1 1  5 
chrysiptera rollandi   1          1 1         1    4 
chrysiptera talboti  1 1 1         1 1   1    1  1  1  9 
cirrhilabrus cyanopleura 1 1 1         1 1 1       1  1    8 
Cirrhitichthys falco 1            1 1  1    1  1  1   7 
citerodon kleini 1                          1 
citerodon vagabundus 1                          1 
Coris batuensis              1     1    1  1 1 5 
Coris gaimard            1   1 1     1  1  1 1 7 
corythoichthys intestinalis    1               1        2 
Cromis atripectoralis         1                  1 
Ctenochaetus binotatus       1           1  1  1    1 5 
ctenochaetus striatus 1 1 1 1  1  1 1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1 23 
ctenochaetus strigosus 1 1    1 1  1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1 21 
ctenochaetus tominiensis  1   1  1                    3 
dascyllus aruanus    1 1              1        3 
Dascyllus melanurus                   1        1 
dascyllus reticulatus  1  1 1   1 1  1     1  1 1 1   1 1 1  13 
Dascyllus retrofasciata              1             1 
dascyllus trimaculatus 1 1  1     1 1 1   1 1 1 1  1 1 1 1  1   15 
dascyllys melanurus    1                       1 
dascylus aruanus   1                        1 
dascylus reticulatus   1                        1 
dascylus trimaculatus   1                        1 
Diodon holocanthus   1        1                2 
diploprion bifasciatum   1                        1 
Diproctacanthus xanthurus  1     1                    2 
dipterygonatus balteatus    1                       1 
Dischistodus fasciatus         1          1        2 
Dischistodus prosopotaenia   1 1               1        3 
doryrhamphus dactyliophorus  1                         1 
Ecsenius bicolor            1         1      2 
elagatis bipinnulata      1                     1 
Epibulus insidiator    1   1 1  1  1 1   1  1 1    1 1 1 1 13 
Epinephelus fasciatus  1       1 1  1   1     1 1   1 1 1 10 
Epinephelus maculatus                     1      1 
epinephelus merra      1 1   1   1 1   1 1 1 1      1 10 
Epinephelus ongus          1 1                2 
Fistularia petimba                      1     1 
Forcipiger flavirostris                    1       1 
Forcipiger flavissimus          1                 1 
Forcipiger longirostris          1 1   1   1 1   1      6 



  

 

genicandius lamarcki  1                         1 
Gomphosus varius          1              1   2 
Gracila albomarginata          1       1    1      3 
Grammistes sexlineatus                    1      1 2 
Halichoeres biocellatus                   1        1 
halichoeres chrysus    1 1     1 1   1       1 1 1    8 
Halichoeres hortulanus     1   1 1 1 1  1   1 1  1 1 1 1 1  1 1 15 
halichoeres malzanurus   1                        1 
Halichoeres marginatus                   1        1 
Halichoeres melanurus        1           1        2 
Halichoeres melasmopomus                     1      1 
halichoeres ornatissimus    1                       1 
Halichoeres prosopeion           1   1       1  1    4 
halichoeres richmondi    1                       1 
halichoeres scapularis     1              1   1     3 
Halichoeres schwartzi                   1        1 
halicoeres melanurus  1                         1 
halicoeres purpurescens  1                         1 
Hemigymnus fasciatus          1 1   1  1 1    1   1   7 
hemigymnus melapterus 1   1   1 1 1 1 1  1  1  1 1  1 1  1 1 1  16 
Hemitaurichthys polylepis          1    1       1      3 
Heniochus chryzostomus                    1   1    2 
Heniochus singularis          1                 1 
Heniochus varius       1    1 1 1    1 1  1   1  1  9 
Hologymnosus doliatus                1     1  1   1 4 
Kyphosus vaigiensis                1           1 
l...oratus                           0 
Labracinus cyclophthalmus        1         1          2 
Labrichthys cyanopleura       1                    1 
Labrichthys unilineatus      1 1     1 1   1 1 1      1   8 
Labroides bicolor      1 1 1  1  1 1 1 1  1    1  1    11 
labroides dimidiatus 1 1 1 1 1    1 1 1  1 1 1 1 1 1 1  1 1 1 1 1 1 21 
labroides pectoralis  1    1 1   1 1 1 1 1   1 1   1 1 1 1 1  15 
Lepidozygus tapeinosoma      1 1  1   1 1              5 
Leptojulis cyanopleura 1 1             1 1  1 1 1 1 1   1 1 11 
Lethrinus harak       1         1   1        3 
Lethrinus microdon                     1      1 
Lethrinus miniatus       1  1           1       3 
Lethrinus ornatus              1       1      2 
lutjanus biguttatus    1                        1 
Lutjanus bohar       1   1 1 1  1   1    1  1  1  9 
Lutjanus decussatus           1  1 1   1 1 1 1 1 1  1   10 
Lutjanus fulviflamma       1         1 1      1    4 
Lutjanus fuluus       1                    1 
Lutjanus gibbus                1    1 1  1    4 
Macolor niger          1 1   1   1 1       1  6 
Macropharyngodon meleagris                          1 1 
Macropharyngodon ornatus              1     1      1  3 
Malacanthus latovittatus                          1 1 
Megalaspis cordylla              1             1 
Meiacanthus atrodorsalis   1              1    1   1 1  5 
Meiacanthus grammistes    1    1           1       1 4 
Melichthys niger                 1 1  1 1 1  1   6 



  

 

Melichthys vidua           1 1  1 1  1    1  1  1 1 9 
Monotaxis grandoculus  1  1      1 1   1   1  1  1 1   1  10 
Myripristis adusta           1  1              2 
Naso lituratus           1   1 1 1  1 1 1       7 
Naso lopezi         1        1    1      3 
Naso thynnoides       1       1 1 1 1    1      6 
Naso tuberosus         1     1             2 
Naso unicornis                 1  1        2 
Naso vlamingi                     1      1 
Nemateleotris magnifica           1    1      1  1    4 
Neoglyphidodon melas             1     1 1     1   4 
Neoglyphidodon nigroris             1 1   1          3 
Neoniphon sammara                 1      1    2 
Neopomacentrus azysron            1               1 
Novaculichthys taeniorus                          1 1 
Odonus niger         1 1 1   1 1  1   1     1  8 
Ostracion cubiscus         1                  1 
Ostracion meleagris         1    1 1       1  1    5 
Oxymonacanthus longirostris       1     1     1       1   4 
Paracirrhites forsteri   1   1 1  1        1 1  1   1  1 1 10 
Paracinhites arcatus       1                    1 
Paraluterus prionurus                1           1 
Parapercis clathra           1           1 1 1  1 5 
Parapercis cylindrica   1 1   1 1 1 1      1    1 1 1 1  1 1 13 
parapercis sp.                           0 
Paraupeneus cyclostorus       1                    1 
Paraupeneus multifasciatus       1                    1 
Parupeneus barberinus  1  1      1                 3 
Parupeneus bifasciatus          1   1 1  1 1  1 1 1 1 1  1 1 12 
Parupeneus cyclostomus          1   1  1    1  1     1 6 
Parupeneus indicus     1     1 1  1 1  1 1  1 1      1 10 
Parupeneus multifasciatus  1 1 1 1    1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 22 
Pentapodus trivittatus                          1 1 
Plagiotremus laudandus   1           1             2 
Plagiotremus rhinorhynchus           1  1 1   1 1 1  1     1 8 
Plectorhinchus gaterinoides                       1    1 
Plectorhinchus obscurus                 1    1      2 
Plectorhinchus orientalis                 1  1 1 1      4 
Plectroglyphidodon lacrymatus 1  1 1    1 1 1  1 1    1 1  1   1 1 1 1 15 
Plectroglyphidodon dicki        1 1 1  1 1   1  1  1  1  1 1  11 
Plectropomus maculatus          1   1              2 
plotosus lineatus   1                        1 
Pomacanthus imperator           1    1            2 
Pomacanthus moluccensis         1                  1 
Pomacanthus semicircularis         1        1          2 
Pomacentrus alleni                  1  1     1 1 4 
pomacentrus amboinensis  1 1 1 1      1 1  1   1  1  1 1 1 1 x  13 
Pomacentrus auriventris    1 1    1 1 1 1  1 1 1 1  1 1 1 1 1 1   16 
Pomacentrus bankanensis 1       1 1   1 1    1 1 1 1 1 1 1 1 1 1 15 
Pomacentrus brachialis   1 1         1 1  1   1    1  1 1 9 
pomacentrus chrysurus   1                        1 
Pomacentrus coelestis                          1 1 
Pomacentrus leucopoma         1                  1 



  

 

Pomacentrus moluccensis 1 1 1 1  1 1 1  1  1 1   1 1 1 1 1  1 1 1 1 1 20 
Pomacentrus philippinus             1      1 1    1   4 
Pomacentrus reidi              1             1 
pomacentrus sp.   1                        1 
Pomacentrus taeniometopon   1 1        1 1         1   1 1 7 
Pseudanthias hutchi           1 1  1 1 1 1    1 1 1  1  10 
pseudanthias squamipinnis 1   1   1   1 1 1  1 1 1 1    1 1 1  1  14 
Pseudanthias tuka    1          1   1      1    4 
Pseudocheilinus hexataenia   1    1     1 1    1 1    1  1  1 9 
Pseudocoris yamashiroi       1                    1 
Pseudodax moluccanus                       1 1   2 
Ptereleotris evides        1     1     1 1  1 1  1  1 8 
Pterocaesio diagramma              1             1 
Pterocaesio lunaris          1                 1 
Pterocaesio pisang 1 1        1    1   1      1  1  7 
Pterocaesio randalli                       1    1 
Pterocaesio tile 1 1 1             1       1    5 
Pterocaro trilineata       1                    1 
Pterois antennata  1         1                2 
Pygoplites diacanthus           1   1   1 1   1  1    6 
rhabdamia gracilis    1                       1 
Rhinecanthus verrucosus                1   1 1       3 
s..etho.ulis bandanensis    1                       1 
Salarias fasciatus                   1        1 
Sargocentron caudimaculatum      1       1       1     1  4 
scarus bleekeri  1     1        1  1  1    1    6 
Scarus capistratoides                  1         1 
Scarus dimidiatus          1   1 1 1 1 1 1 1 1  1  1 1  12 
Scarus flavipectoralis           1 1               2 
Scarus frenatus        1  1    1           1  4 
Scarus ghobban       1 1      1   1 1 1        6 
Scarus niger           1   1  1      1 1    5 
Scarus oviceps       1          1          2 
scarus perspicillatus  1                         1 
Scarus prasiognathus                     1      1 
Scarus psittacus                         1  1 
Scarus rordidens?       1                    1 
Scarus scapularis                          1 1 
Scarus sordidus        1  1 1     1 1 1 1 1  1 1  1  11 
Scarus sp                     1    1  2 
Scarus tricolor              1             1 
scolopsis bilineatus  1 1 1     1  1 1 1   1 1 1 1 1 1 1 1 1 1 1 18 
Scolopsis cancelatus                   1        1 
Scolopsis trilineatus   1                1     1   3 
scolopsis xenochrous     1                      1 
Siganus corallinus       1      1  1 1 1  1   1 1    8 
Siganus javus                   1       1 2 
Siganus puellus       1                    1 
Siganus virgatus                   1      1  2 
Siganus vulpinus            1           1 1   3 
Sphyraena barracuda                     1      1 
Stegastes fasciolatus                   1        1 
Stegastes nigricans        1                   1 



  

 

steliastes fasciolatus    1                       1 
Stethojulis bandanensis     1 1 1 1 1 1 1 1 1 1 1 1  1 1 1  1  1 1 1 19 
Stethojulis strigiventer         1 1   1      1 1  1 1 1 1  9 
Stethojulis trilineata             1        1      2 
Sufflamen bursa 1 1        1     1  1  1  1      7 
Sufflamen capistratus         1            1      2 
sufflamen chrysopterus 1    1  1       1 1     1     1  7 
synodon variegatus   1                        1 
Synodus ulae   1                1     1 1  4 
Thalassoma amblycephalum            1 1              2 
thalassoma hardwicke   1   1 1 1    1 1   1  1 1 1  1 1 1 1 1 15 
Thalassoma janseni        1 1 1 1 1 1  1 1  1  1  1  1  1 13 
thalassoma lunare 1  1 1  1 1  1 1 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1 22 
Thalassoma lutescens                1   1       1 3 
Valencienea strigata                  1 1  1 1   1  5 
valenciennae puellaris     1                      1 
Variola louti       1  1 1   1  1  1   1 1    1 1 10 
wetmorella ri..    1                       1 
Xanthichthys auromarginatus               1            1 
Zanclus cornutus  1 1 1  1 1  1 1 1  1 1 1 1 1 1 1 1 1 1 1 1 1  21 
zebrasoma scopas   1   1 1   1 1 1 1   1 1  1 1 1 1 1 1 1  16 
Zebrasoma velliferum                       1    1 

 



  

 

Table 5. Sites surveyed for target fish in the live reef food fish trade, note that most locations are different from Table 2. 
date Location transect Scoordinate Ecoordinate max. depth visibility time #fish avgsize #/20min 

7/5/02 Flores Maumere harbor 1 836118 12213083 27 8 20 1 30.00 1.00 

8/5/02 Adonara - Dua 2 824269 12306441 10 6 15 2 25.00 2.67 
8/5/02 Solor - Lamakera 3 825490 12307455 5 6 15 7 24.71 9.33 

9/5/02 Lembata -Loang 4 830329 12313102 12 10 15 11 23.63 14.67 
9/5/02 Lembata - Loang 5 831258 12312229 17 12 15 7 23.29 9.33 

12/5/02 Rusa - SE 6 824580 12350242 42 15 26 16 35.20 12.31 
12/5/02 Pantar - W 7 825303 12355447 10 10 15 17 21.62 22.67 
12/5/02 Lapan - S 8 814059 12401579 15 7 40 10 15.57 5.00 
13/5/02 Pantar - W 9 818030 12404326 23 15 20 16 23.50 16.00 
13/5/02 Pantar - NE 10 818030 12417549 24 4 20 16 23.13 16.00 
14/5/02 Alor - Batumandi 11   28 25 25 33 27.33 26.40 

14/5/02 Alor - TjKumba 12 816371 12423536 18 20 15 9 21.67 12.00 
15/5/02 Pura - W 13 817071 12419412 3 20 10 0  0.00 
15/5/02 Pura - SE 14 819491 12421776 3 15 10 3 28.33 6.00 
15/5/02 Pura - E 15 818242 12422431 37 25 35 24 22.77 13.71 
15/5/02 Buaya - SW 16   30 35 30 11 22.90 7.33 
15/5/02 Buaya -NW 17   3 35 10 0  0.00 
16/5/02 Alor - Sika 18 809016 12435424 15 8 15 7 18.33 9.33 
16/5/02 Pantar - Dola 19 811313 12414476 22 10 15 12 19.17 16.00 
17/5/02 Batang - N 20 813153 12404521 24 20 20 31 24.50 31.00 
17/5/02 Lembata - NE 21 812209 12352241 23 15 15 9 24.22 12.00 
18/5/02 Lembata - NW 22 816061 12322237 15 12 15 12 20.55 16.00 
18/5/02 Adonara - N 23 813439 12314596 11 10 15 8 18.75 10.67 
 



  

 

Table 5a. Grouper and Napoleon wrasse observed during timed swim at 23 locations. 
Species total# avgsize maxsize1 %ofmax #sites observed at site  #/20min 
Anyperodon leucogrammicus 4 31.25 50 63 4 9,20,21,22   1.14 
C. argus 19 25.57 50 51 8 2,3,4,9,15,18, 20, 21  2.53 
C. miniata 66 22.00 41 54 12 5,6,8,9,11,12,15,16,19,20,21,22 4.70 
C. urodeta 23 15.15 23 66 10 4,7,8,9,10,15,16,19,20,22 2.04 
Cheilinus undulatus 6 46.25 190 24 3 6,10.11   1.69 
Chromileptes altivelis 2 22.50 70 32 1 3   2.67 
E. fasciatus 44 19.00 40 48 11 4,5,7,8,12,15,19,20,21,22,23 4.09 
E. fuscoguttatus 1 50.00 90 56 1 9   1.00 
E. merra 3 23.33 28 83 1 18,23   2.00 
E. quoyamus 16 21.67 35 62 7 3,4,9,10,15,18,20  2.29 
Gracila albumarginata 15 26.14 37 71 5 10,14,16,20,21  3.16 
P. leopardus 2 27.50 75 37 1 5   2.67 
V. lauti 47 29.56 80 37 13 1,5,6,7,10,11,12,14,15,16,19,20,23 3.60 
 
Table 6b 
species 10-19 20-29 30-39 40-49 50 85 
Anyperodon leucogrammicus   4    
C. argus 1 11 7    
C. miniata 9 52 5    
C. urodeta 35 3     
Cheilinus undulatus  1 1 3  1 
Chromileptes altivelis  2     
E. fasciatus 18 23 3    
E. fuscoguttatus     1  
E. merra  3     
E. quoyamus 7 6 2 1   
Gracila albumarginata 2 8 5    
P. leopardus  1 1    
V. lauti 3 23 15 6   
total 75 133 43 10 1 1 

                                                 
1 As published in Allen and Swainston, 1995 and Randall and Heemstra, 1991 



  

 

Table 7: Alor REA cetacean visual survey summary for the October 2001 and May 2002 survey periods. 
 

Alor REA cetacean visual survey effort Oct 2001 May 2002 Total 

Summary     

Survey period 24-31 October 2001 8-18 May  
2002  

Total days surveyed 7 11 18 

Survey search effort (hr) 51.3  59 110.3 

Estimated distance surveyed (nm) 332.4 785.5 1117.9 

Cetacean identification encounters 26 46 72 

Direct count of cetaceans (total of minimal abundance 
estimates / encounter. 1838 1373 3211 

Cetacean species identified 10 11 11 

Comparative analysis    

Species identified/survey day 2.9  3.5 3.2 

Sightings/survey day 3.7 4.2  4.0 

Sightings/survey distance (nm) 0.078 0.059 0.064 

Abundance/survey day 262.6 124.8 178.4 

Abundance/survey distance (nm) 5.53 1.75 2.87 

 



  

 

Table 8: Alor REA cetacean acoustic survey summary for the October 2001 and May 2002 survey periods. 
 
 
 
 
 
 
 
 
 

Alor REA cetacean visual survey effort Oct 2001  May 2002 Total 

Listening stations 12 22 34 

Cetacean contacts 10 19 29 

Acoustic encounter rate (% of contacts / stations) – all 
cetacean species 

83.3 86.4 85.3 

Acoustic encounter rate (%) – sperm whales 33.3 40.9 38.2 

Area covered (nm2) 769.05 1409.92 2178.97 



  

 

Table 10. Some expense characteristics of common fisheries in Solor and Alor area. 
Scale Small Medium Medium Large 
Character Dug-out wood Canoe wood Canoe wood Boat wood 
Propulsion Peddle 5 HP outboard 5-16 HP inboard Diesel inboard 
Lifespan (yr) 10  10  10 10 
New value 
(Rp) 

300.000 1.300.000 3.000.000-5.000.000 15.000.000 

Depreciation 
Rp/month 

2.500 10.500 25.000- 
41.500 

125.000 

Crew 1 1 5 6-10 
Owner Fisher Fishers Extern Extern 
Expenses 
Rp/trip 
fuel 
food 

-  
 
5.000  

 
 
10.000-25.000 

 
 
75.000/day  
50.000/day 

Trips/month 25 25 20 20days2 
Hook and line 
Rp/month 

10.000 roll line + hooks 10.000   

Speargun/ 
snorkeling 
Rp/month 

200 new gun at 20.000 
and home- made goggle 

150 new gun at 20.000 
and home-made goggle 

  

Traps 
Rp/month 

50.000 for 10 pieces last 2 
months 

   

Gillnet 
Rp/month 

20.500 160.000/piece 
3 pieces 2 yr 

20.500 160.000/piece 
3 pieces 2 yr 

  

Long line 
Rp/month 

  1.300.000 gear and 
bait 

2.000.000 more gear and 
bait 

Manta spears 
Rp/month 

  512.500 kerosene + 
12.500 rope and spear 

 

Purse seine 
Rp/month 

   2.000.000 fuel and repairs 
net+rumpon electric lamps 

                                                 
2 Note that one trip with this type boat includes more days, and often 2-3 trips are made per month totalling some 20 days of active 
fishing, the rest for travel and repairs and rest 



  

 

Table 9:   Indonesia’s marine mammal species list: positive identifications to date and Lamalera names and relative abundance. 
 

Species identification (ID) Scientific ID Status1  Indonesian ID  Flores ID2 Targeted catch in 
Lamalera3 

Relative frequency 
of catch4 

Sperm whale Physeter macrocephalus V Paus sperma Kote kelema Yes Every year 

Dwarf sperm whale  Kogia simus K Paus sperma cebol Fefa kumu Yes Sometimes 

Pygmy sperm whale Kogia breviceps K Paus sperma kerdil n/a No  

Short-finned pilot whale Globicephala 
macrorhynchus K Paus pemandu sirip pendek Temu bélã Yes Every year 

Orca Orcinus orca L Paus pembunuh Seguni Yes Not targeted since 
1999 

False killer whale Pseudorca crassidens K Paus pembunuh palsu Temu blã Yes Sometimes 

Pygmy killer whale Feresa attenuata K Paus pembunuh kerdil Temu kebung Yes Sometimes 

Melon-headed whale Peponocephala electra K Paus kepala semngka Temu kebong Yes Every year 

Spinner dolphin Stenella longirostris L Lumba-lumba paruh panjang Temu kirã Yes Every year 

Pan-tropical spotted dolphin Stenella attenuata L Lumba-lumba totol Temu kirã Yes Every year 

Striped dolphin Stenella coeruleoalba L Lumba-lumba bergaris n/a No  

Rough-toothed dolphin Steno bredanensis K Lumba-lumba gigi kasar n/a No  

Risso's dolphin Grampus griseus K Lumba-lumba abu-abu Temu bura Yes Sometimes 

Bottlenose dolphin Tursiops truncatus K Lumba-lumba hidung botol n/a No  

Short-beaked common dolphin  Delphinus delphis  K n/a n/a No  

Long-beaked common dolphin  Delphinus capensis  K n/a n/a No  



  

 

Fraser's dolphin  Lagenodelphis hosei K Lumba-lumba Fraser Temu notong Yes Every year 

Indo-Pacific humpback dolphin Sousa chinensis K n/a n/a No  

Irrawaddy dolphin Orcaella brevirostris K n/a n/a No  

Finless porpoise Neophocaena 
phocaenoides K Lumba-lumba tak bersirip n/a No  

Beaked whales Mesoplodon sp. K Ika mea n/a No  

Cuvier's beaked whale Ziphius cavirostris K Paus paruh Cuvier Ika mea Yes Sometimes 

Bottlenose whales Hyperoodon sp. K Paus hiding botol n/a No  

Minke whale Balaenoptera acutorostrata L Paus minke n/a No  

Bryde's whale Balaenoptera edeni K Paus Bryde n/a No  

Pygmy Bryde's whale Balaenoptera brydei K Paus Bryde kerdil n/a No  

Sei whale  Balaenoptera borealis E Paus sei n/a No  

Fin whale Balaenoptera physalus E Paus sirip n/a No  

Blue whale  Balaenoptera musculus E Paus biru Lelanggaji No  

Humpback whale Megaptera novaeangliae V Paus bongkok n/a No  

1. Status - IUCN status categories of threat. (Ex-Extinct; E-Endangered; V-Vulnerable; R-Rare: L-Lower Risk; I-Intermediate; K-Insufficiently Known  
(IUCN, 1996).  

2. Flores ID - As reported by Rudolph et al. (1997).  
3. Data courtesy from Mr. Theo Bataona & Pak Mattheus – Kepala Desa, as interviewed in Lamalera on 10/05/02. 
4. Data on small dolphin species were not recorded in Lamalera.  Hence sighting and catch frequencies were assessed through interviews.  Data 

courtesy from Mr. Theo Bataona and Pak Mattheus – Teacher and Kepala Desa of Lamalera, respectively. 



 
 

The Solor and Alor islands 
 

Graphs 
 



 

 
Figure 2. Relation between average size of life form intercept size and number of intercepts 
 
 

 
Figure 3. Variation in life form “diversity” at the sampled transects 
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Figure 4. Overall relative importance of life form categories at 24 surveyed 50 m line transects 
 
 

Figure 5. Relative importance of life form categories per 50 m line transect. 

 

TA
24%

SC
11%

RB
11%

CB
9%

S
8%

CM 
8%

ACB
7%

CE
4%

OT
3%

CS
3%

CMR
2%

ACT
2%

CF
2%

DCA
1%

SP
1%

CME
1%

ACS
1%

CHL
1%

HA
1%

CA
0%
MA
0%

ACD
0%
AA
0% 0%

0

10

20

30

40

50

60

70

80

90

100

Harb
or 

mau
mere

Harb
or 

mau
mere

Ado
na

ra 
- W

eiw
era

ng

Solo
r - 

La
mak

era

Le
mba

ta 
- L

oa
ng

Le
mba

ta 
- L

oa
ng

Mari
sa

 - S
E

Mari
sa

 - S
E

Pan
tar

 E
La

pa
n

Pan
tar

 - N
E

Pan
tar

 - N
E

Pan
tar

 - T
J W

atu
ba

lu

Pan
tar

Tern
ate

 - S

Tern
ate

 - E

Alor
 - W

Alor
 - W

Alor
 - S

ika

Pan
tar

 - D
ola

Bata
ng

 - E

Bata
ng

 - E

Bata
ng

Le
mba

ta 
- N

Le
mba

ta 
- N

Ado
na

ra 
- N

Site

R
el

at
iv

e 
im

po
rt

an
ce

 (%
)

TA

SP

SC

S

RB

OT

MA

LC

HA

DCA

CS

CMR

CME

CM 

CHL

CF

CE

CB

CA

ACT

ACS

ACD

ACB

AA

 



 
Figure 7. Average cover per reef habitat category for 240 manta tow samples. 
 
 
 

 
Figure 8 Habitat cover averaged per location from 240 3-minute manta-tow samples 

0

25

50

75

100

flo
res Rus

a
La

pa
n

Pan
tar

Pan
tar

Pan
tar

Pan
tar Alor

Tern
ate Alor Sika Sika

Kab
ir/p

an
tar

Bata
ng

Bata
ng

Ado
na

ra

Ado
na

ra

Ado
na

ra

Ado
na

ra

Le
mba

ta

Le
mba

ta

location

%
 co

ve
r

HC SC DC FS SP RC RB SD SI OT

HC
25%

SC
15%

DC
21%FS

0%

SP
0%

RC
4%

RB
21%

SD
12%

SI
1%

OT
1%



Figure 9. Number of fish species encountered per sampled transect of 50 m. 
 

Figure 10. Relative abundance as % of total number of fish encountered at 25 transects of 50 m ling and 5 m wide. 
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Figure 11a Length frequency distribution of life reef food fish trade target fish observed at 23 sites 
 

Figure 11b Size frequency distribution per target species (all fish observed) 
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Figure 12a Relation between survey time and number of LRFT target species observed. Each dot represents a site. 
 

 
Figure 12b Relation between survey time and # of target fish counted. Each dot represents for one species the sum of 
surveytime at all sites where this particular species was observed. 
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Figure 13 Distribution (abundance and average length) of species targeted by the live reef food fish trade per species 

 
Figure 14 Distribution (abundance and mean length) per site corrected for 20 minutes surveytime. 
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Figure 15a-e: Summary of visual survey results corrected for effort variations between the Oct 2001 and May 2002 
survey periods 
   

Figure 15a:  Species positively identified per active 
survey day for each survey period. 

 Figure 15b:  Cetacean species sightings per active 
survey day for each survey period. 
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Figure 15c:  Estimated cetacean abundance per 
active survey day for each survey period. 

  
Figure 15d:  Cetacean species sightings per 
distance (nautical mile of survey effort) day for 
each survey period. 
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Figure 15e:  Estimated cetacean abundance per 
distance (nautical mile of survey effort) day for 
each survey period. 
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Figure 17a-g: Summary of visual survey results for the Oct 2001 and May 2002 survey periods 

 Figure 17a: Visual survey days for each period. Figure 17b: Visual survey distance (nautical mile)   for each 
period. 
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Figure 17c: Active visual survey time (hours) for   each 
period. 

Figure 17d: Sighting conditions for each period 
(1-perfect, 5-extreme). 
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Figure 17e: Cetacean species positively 
identified for each period. 

Figure 17f: Number of cetacean species 
sightings days for each period. 
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Figure 17g: Estimated abundance of individual 
cetaceans for each period. 
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Figure 18a-c: Summary of acoustic survey results for the Oct 2001 and May 2002 survey periods 
Figure 18a: Hydrophone listening stations 
(passive bio-acoustic monitoring) conducted 
during each survey period. 

Figure 18b: Percentage of acoustic contact with 
cetaceans during the hydrophone listening 
stations conducted each survey period. 
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Figure 18b: Percentage of acoustic contact with 
sperm whales during the hydrophone listening 
stations conducted each survey period. 
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Figure 19: Species-specific cetacean sightings (n=92) for the Oct 2001 and May 2002 survey 
periods 
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Figure 20: Species-specific cetacean estimated abundance (n=3211) for the Oct 2001 and May 
2002 survey periods. 

Ba
lae

no
pt

er
a 

m
us

cu
lus

Fe
re

sa
 a

tte
nu

at
a

Gl
ob

ice
ph

ala
 m

ac
ro

rh
yn

ch
us

Gl
ob

ice
ph

ali
na

e
Gr

am
pu

s g
ris

eu
s

La
ge

no
de

lph
is 

ho
se

i

Pe
po

no
ce

ph
ala

 e
lec

tra

Ph
ys

et
er

 m
ac

ro
ce

ph
alu

s

Sm
all

 ce
ta

ce
an

-u
nid

en
tifi

ed
St

en
ell

a 
at

te
nu

at
a

St
en

ell
a 

lon
gir

os
tri

s

St
en

o 
br

ed
an

en
sis

Tu
rs

iop
s t

ru
nc

at
us

������������� �����������
��
��

�����
�����
������

������������� �������������

��
��
��

�����
�����
�����

�����

������������� ����������� �����������

�
�
�
�
�
�

�����
�����
�����
�����
�����

�����
����� �

�
�
�
�

�����
�����
�����
�����

�����
�����

�����
�����
�
�
������

�
�����
�����
���������� �������������

�
������

�����
����� ��

��
�����
�����
������

��
��
��
��
��

�����
�����
�����
�����
�����

������

�
�

�����
�����
����� �

�
�����
�����
����� �

�
�����
�����
�����
�����

�
�
�

�����
�����
�����

�����

��
��
��
��
��
��
��
��
��
��
��
��

������
������
������
������
������
������
������
������
������
������
������
������

�����

�������������0

200

400

600

800

1000

1200

Ab
un

da
nc

e 
(n

)

����
���� Oct 2001����
���� May 2002

 
 



 
 

Figure 21: Species-specific cetacean average group sizes (n=92) for the Oct 2001 and May 2002 
survey periods. 
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Figure 22: Yearly catches by the Lamalera traditional sperm whale fishery - 1959 to 2001 (n=756). 
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Figure 23:  Frequency distribution (%) of sperm whales landed per successful whaling days (n=52) 
during the 1998 – May 2002 period. 
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Figure 24-b: Lamalera traditional whaling results for the 1998 – May 2002 period. 
Figure 24 Yearly catches during the 1998 – May 2002 Lamalera traditional whaling period. 
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Figure 24b Average sperm whales landed per successful whaling the 1998 – May 2002 Lamalera 
traditional whaling period.  
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Figure 16:  Cetacean species diversity and distribution in the east Flores-West Alor region: October  2001 and May 2002 surveys.  
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ANNEX I Assessment methods used 
 
1. Assessment of habitat distribution and -status 
 
While cruising the coastline information on the distribution of the coastal habitats was collected by identifying vegetation that lines the coastline and where possible that 
covers the shallow waters. Samples on vegetation species diversity were taken by entering the vegetation and qualitatively describing the species found. Where possible 
GPS coordinates were used to indicate habitat area cover and location. For the reef and seaweed habitat underwater data can be collected to describe status, species 
diversity and distribution. During the expedition quantitative and qualitative assessments of the reef habitat around the Alor islands were conducted including a number of 
different monitoring methods including underwater visual census performed during timed swims and swept area and line intersect transects. Selection of sampling sites and 
determination of number of samples per day were discussed on a daily basis depending on conditions for anchoring and activities for the other teams. Data were recorded 
on underwater data sheets and entered in a computer database every day after completion of the assessments. 
 
2. Assessment of fish distribution and stock status 
 
During the expedition quantitative and qualitative assessments of the reef and other fish communities around the Alor islands were conducted including a number of 
different monitoring methods including underwater visual census performed during timed swims and swept area and line intersect transects. Furthermore, interviews with 
fishers were conducted to determine commercial value and use of different fish species. Selection of sampling sites and determination of number of samples per day were 
determined on a daily basis depending on conditions. Data are recorded on underwater data sheets and entered in a computer database every day after completion of the 
assessments. 
 
3. Assessment of patterns and characteristics of the coastal resources utilization - fisheries  
 
Spatial and temporal patterns in the allocation of fishing effort are of particular interest for assessing the impact of fishing effort on resources and for the evaluation of 
management options and their consequences. Following patterns of effort distribution, management measures regulating this effort can be confined to areas or seasons 
where they have the most wanted effect for the fish stocks and the least consequences for fisher communities that are engaged in non-harmful fishing activities. Socio-
economics of a fishery are important to understand the reason why fishers start or continue fishing and to discuss what would be needed before fishers would/could change 
their fishing behavior. 
The following information is preferred for this purpose: 
Where do fishers fish with different gears 
How many fishers are fishing in the different areas on average 
Is there a seasonal difference in use of fishing grounds 
What is the perception of fishers on the status of the fish stocks at their fishing 
grounds 

What is the average catch per fishing trip for different gears 
What type of fish are caught by different gears 
What is the average price for different fish categories 
What are the costs for the different fishing boats (new) 
How long can fishers use the fishing boats before buying a new one 
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What are costs of maintenance and repair of a boat per year 
What are the costs for different fishing gears (new) 
How long can fishers use the gear before buying new gear 
What are costs of maintenance and repair of gear per month 
What are costs of operation per day fishing (how many liters of gasoline, fish bait, 
cigarettes, wage for labourers 
Where are the major fishing markets 
When are the hours of landing (once or twice per day) 

Do fishers land or do collectors land the fish 
How many fishers come to each market to land fish 
Are statistics available on the amount of fish landed at the market 
How much fish is landed per day on average on each market 
Is there a difference in the fish categories that are landed between markets 
What is the most important fish category for each fish market (% of total landing) 
Which route does the fish follow from ocean to consumer 

 
To collect this information we used a combination of approaches: 
1. Direct sampling at sea and at landingsites 
2. Interviews on location of fishing grounds and on socio-economics 
3. Official catch/landing and fishing effort statistics 
 
Direct sampling at sea 
For each fishing boat or activity that is spotted during the survey data are collected and recorded onto a datasheet. The survey boat goes alongside the fishing boat and 
records the GSP coordinates and estimates the depth of the fishing location. The type of habitat at the location is recorded and the type of boat and fishing gear is recorded. 
Then the interview is started. The size of the total catch is estimated in kilos and the type of fishing gear is inspected. The most important fish categories in the catch are 
indicated together with an estimate of their relative importance in the total catch. The questions asked include (see the forms in appendix): 
Origin of the boat 
Number of people onboard 
Duration of the trip 
Number of hauls 
Total length of the trip 
Location of point of sale 
Not for all boats that are fishing in the area interviews need to be done. However it is preferred that all fishing activities on that day that are observed are recorded on a 
map. Even if the boats are not interviewed it must be estimated what type of fishing they are conducting. 
 
Direct sampling at landingsites 
For several locations information of fish landings was collected at markets. The major markets are indicated on a map of the area and specifics are described. An estimate 
of the average amount of landed fish per day is given together with an indication of the species composition of the landings. From interviews, the marketing system is 
described, basically the route of fish from the place where captured untill it is sold to a consumer. How many steps does the fish follow, how does its price change at each 
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step in the trade chain. Is there a role for women particularly? How much of the catch is sold and how much is taken home for auto consumption. What is the sharing 
system of the catch if the crew consists of more than one person. 
 
Interviews on the socio-economics of the fishery 
To find information on socio-economics of the fishery a combination of methods can be used: 
Personal set interviews are conducted with representatives of all fishing gears that are commonly used in the focal area. The major objective of conducting these interviews 
is to assess costs of operation and some estimate of average gross income. These interviews also include questions regarding the perception of fishers on the trends in 
their fishery. Also some of the other stakeholders that conduct reef related activities are interviewed. Forms in the appendix. 
Informal discussions with source persons are held with fishers, buyers, scientists, government officials and other people. The objective of these interviews is to obtain price 
information, background information to area development, legislation and distribution of fishing patterns. 
Direct observations are conducted at major fish landing sites to study the marketing system. 
 
Official catch and effort statistics 
Although official fisheries data are often not of high quality, any statistical information that is available for some years back can be useful to depict overall general trends. 
These statistics must be collected as well whenever possible. Annual fisheries statistics books have been asked from the fisheries department in Jakarta but are 
forthcoming. 
 
Management capacity 
During the expedition qualitative assessments of the status of the terrestrial and coastal and marine resources around the Alor islands were conducted as well as 
assessments of the type and intensity of threats to these resources and of the existing capacity to manage these resources.  
 
4 Cetacean Survey Methods and Research Activities. 
 
The methodologies involved in this program have been specifically designed to cause minimal disturbance to cetaceans while allowing for discrete and close observations. 
These procedures have been practiced in Indonesian waters as well as in other parts of the world where benign cetacean research is conducted. 
  
4.1 Survey method I: TNC speedboats. 
The majority of the visual and acoustic cetacean surveys were carried out from a 25-foot TNC Yamaha speedboat cruising at 16-18 knots. This survey focused on the 
coastal areas, bays and inter-island passages of the Alor region (i.e. the islands and waters between east Flores and west Alor). While underway, a minimum of two 
experienced observers conducted visual surveys of the surrounding waters. If cetaceans were sighted the vessel's course and speed were adjusted to allow for a discreet 
approach and close observation. Whenever possible a positive species identification (ID) was made. Unidentified cetacean encounters were recorded as such after a 
minimum of 10 minutes of visual survey efforts focused on obtaining a positive identification. Unidentified cetacean encounters were usually the result of unfavourable light 
conditions, sea state, lack of proximity, active avoidance behaviour or operational constraints. 
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Time, sea surface conditions, GPS location, species sighted, estimated abundance, group composition, the presence of newborn calves, minimum distance from vessel, 
direction of travel and selected behaviours and species associations were recorded on standardised, waterproof data sheets. Photo-identifications were made of individuals 
with distinctive colourations, marks or scars using Nikon F80 and Nikon 601 SLR cameras, both equipped with a Nikkor 70-300mm lens. In addition, a Sony PC-10 digital 
video camera was also frequently used to record the diversity of cetacean species and behaviours. After the ID and recordings were completed, the vessel departed from 
the sighting area at a reduced speed and resumed the predetermined survey route.  
 
During offshore routes, the visual surveys were complimented by periodical acoustic listening stations using two directional Burns Electronics custom VHLF hydrophones 
(range 30Hz-20kHz and 10Hz-100kHz respectively) and audio amplifiers with extensive high and low pass filters. Acoustic surveys were only conducted if the vessel was 
located three or more nautical miles offshore to minimise any coastal interference. Listening stations were conducted every 30 minutes, or approximately 7-8 nautical miles 
apart depending on offshore conditions. Acoustic contacts with priority species were digitally recorded with a Sony Portable MiniDisc Recorder (MZ-R70). The surveys 
usually commenced in the early morning departing from the anchorage of M/V Evening Star, which acted as the base for the Alor REA, and returned before sunset each 
day. 
  
4.2 Survey method II: Local live-aboard vessels. 
The November 2001 visual cetacean survey was carried out from the live-aboard vessel Majestic. Data collection procedures did not differ between survey methods and are 
described in Section 3.1. The vessel speed averaged 6-7 knots. Increased observer height and regular use of Steiner Commander III 50x7 marine binoculars increased the 
visual survey range. Listening stations were conducted on the hour for a minimum of at least five minutes. Stations were only conducted when located more than 4 nautical 
miles (nm) offshore to minimise disturbance and spaced approximately 6 nm apart.  
 
During the May 2002 survey, the total survey effort on board the live-aboard Evening Star was minimal (4.5 and 3.5 hours on two separate days), and conducted on 
passages to a new anchorage when the speedboat was unavailable for cetacean work due to other REA activities. Data collection procedures did not differ between survey 
methods and are described in Section 3.1.  
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ANNEX II Maps by WRI. 
 
Note that map format has been converted to JPG and files were compressed to allow easy import into this document. Files are available upon request in higher resolution 
as WMF files each of some 1.5 MB. 
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ANNEX III Figures 6, indicating reef mortality rate from manta tow data. 
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ANNEX IV Special section on health hazards related to consumption of whale meat1. 
 
Consumption of marine mammals poses major health risks due to bio-accumulation of toxins. 
 
Toxin and heavy metal contamination among whales and dolphins is well known. It is stored through a life-long process of bio-accumulation in fatty tissues after these 
mammals eat contaminated fish and squid. These toxins are passed onto the young through the mother’s milk, further increasing the bio-accumulation rate of the next 
generation of marine mammals. Toxins include POPs (persistent organic pollutants and EDC (endocrine disrupting chemicals) and heavy metals such as mercury. These 
toxins are very potent and can cause damage to nervous and immune systems, cancers, as well as reproductive and developmental disorders in unborn babies.  
 
The consumption of cetaceans is of special concern as a study by a leading Japanese university illustrated recently. This study indicated that even a single meal of dolphin 
may cause major health problems including brain damage and birth defects because the meat has toxic accumulations of heavy metals, POPs and EDCs. The small 
cetacean liver samples tested had an average mercury concentration of 900 times the Japanese Government's safety limit of 0.4 micrograms per gram of liver. Two of the 
samples had more than 1970 micrograms per gram, or nearly 5000 times the safety limit. At such concentrations, "Acute toxification could result from a single ingestion” 
(Endo et al. 2002). The extremely high levels of mercury contamination of these Japanese samples were unexpected. The research calls for Government agencies to 
impose tighter regulations on the consumption of whale meat and urges pregnant women not to risk inflicting birth defects on their unborn children.   
 
Such warnings will further increase the public’s awareness that eating marine mammals can cause major health problems. For example, Japan's 'scientific’ whaling and 
other small cetacean catch programs will provide an estimated total of 10,000 tons of whale meat to its domestic market in 2002/2003. However, demand for whale meat is 
falling dramatically in Japan. In 2001, over one third of the whale meat from the North Pacific hunt went unsold. Increasing public concern about contaminated whale meat is 
believed by consumer protection groups in Japan to be behind the recent fall in demand. 
 
For remote coastal communities of SE Asia / South Pacific this study indicates that even a single meal of whale or dolphin, and especially internal organs such as the liver, 
could result in acute health problems. As most oceanic cetaceans are long-lived and highly migratory, even those consumed in remote unindustrialized regions of the world, 
such as eastern Indonesia, may have accumulated toxins from other sources. In regions such as Alor, where cetacean consumption has a large traditional and cultural 
component (as well as other regions of Indonesia were consumption of small cetaceans may be widespread), it is pertinent that similar tests are done and the local 
communities are informed as soon as possible of the risks involved of consuming whale and dolphin meat that may be highly contaminated.  
 

                                                            
1 By Benjamin Kahn Apex Environmental. Part of special report based: ALOR RAPID ECOLOGICAL ASSESSMENT – CETACEAN COMPONENT VISUAL 
AND ACOUSTIC CETACEAN SURVEYS AND EVALUATION OF TRADITIONAL WHALING PRACTICES, FISHERIES INTERACTIONS AND NATURE-
BASED TOURISM POTENTIAL.- OCTOBER 2001 AND MAY 2002 SURVEY PERIODS 
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With the current uncertainty regarding the extend of contamination of the targeted cetacean species in the Alor region, any whale or dolphin meat consumption due to 
continued traditional whaling activities or motorised catches of dolphins for consumption would remain a matter of great concern. Apart from its obvious message to the 
consumers of whale meat worldwide, this research also attests to the role of cetaceans as indicators or 'marine mirrors' for the levels of toxic loading (industrial and/or 
natural) in marine resources and indeed for the overall health of marine ecosystems. 
 
An alternative to whaling and whale consumption - Lamalera’s significant whale watching potential. 
 
As eastern Indonesia continues to develop and modernize, it will be a challenge to ensure Lamalera’s traditional whaling activities remain largely ‘traditional’, even with 
effective community-based management measures, implementation and enforcement in place. This, in combination with the inherent health risks of eating contaminated 
whale meat, points to the need of developing alternative livelihoods for the community of Lamalera as well as other remote villages of the Alor region. The islands around 
Alor, and especially the deep waters and migratory corridors near Lembata, have been identified as one of the primary and critical habitats for numerous cetacean species 
in Indonesia. This indicates that the eco-venture potential for minimal disturbance whale watching is high.  
 
Whale watching may be an attractive alternative livelihood for local communities with traditional whaling histories, as there is  
a) a wealth of historical and ecological knowledge 
b) a unique perspective on the cetaceans  
c) boat handling practices and cultural heritage can continue to be applied for non-consumptive use of large whales and dolphins.  
 
The Alor cetacean surveys have increased the potential for such eco-ventures, and there are indications that live-aboards could commence specialized multi-day cetacean 
expeditions in eastern Indonesia in the near future. Such developments need to be integrated not only with benefits to (and direct involvement of) local communities, but 
operators should also be encouraged to adopt codes of conduct for minimal impact practices, if they have not done so from the outset. Guidelines for responsible whale and 
dolphin watching in Indonesia have been reviewed and endorsed by both government, non-government organizations as well as operators in Bali, Komodo and North 
Sulawesi and copies are available from The Nature Conservancy Coastal and Marine Program/Indonesia, WWF – Wallacea and APEX Environmental. 
 
In lieu of the ecological, human health and socio-economic considerations in Lamalera, a shift from traditional whale hunting to community-based whale watching should be 
seriously considered, especially as part of a wider program for sustainable development of the region as a whole. 
  
 


