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Chapter 9
Impact of Sasi on Inshore Fisheries Resources and Habitat in

Central Maluku

9.1 Marine Survey Results in Sasi and Non-Sasi Villages

A second part of the evaluation of the impact of sasi involved direct surveys of coral reef habitats
and resources in marine village territories of sasi and non-sasi villages. Surveys were conducted
in and near the sasi villages (i.e., Nolloth, Ihamahu, Itawaka on Saparua Island; Haruku and
Sameth on Haruku Island).  In several cases (Nolloth, Itawaka and Haruku), guarded sasi areas
were investigated.  The non-sasi areas of Nolloth, Haruku and Sameth marine village territories
and the sasi area of Ihamahu, which is not actively protected, were also surveyed.  In addition,
coral reefs were investigated in non-sasi villages (Iha on Saparua Island, and Hutumuri, Lapaut,
Toisapu, Seri and Airlow on Ambon Island).  Detailed survey information can be found in
Appendix 1.  Maps of each surveyed area accompany the village case studies (Chapters 10-15).

9.2 Coral Reef Surveys in Sasi and Non-Sasi Areas

9.2.1 Saparua Island sites

There are no sasi rules applied to those portions of the marine village territories of Nolloth,
Iha and Ihamahu that lie inside Tuhaha Bay (Table 9.1 and Figure 12.1).  These areas lie directly
in front of the villages.  They have a less live coral cover and more dead corals and rubble
than the outer coast.  There was no sign of healthy reef fish stocks.

In Itawaka’s marine territory, sasi is applied (Tables 9.1 and 9.2), but there is, nevertheless, evidence
of past blast fishing.  The northwestern part, bordering Tuhaha Bay, has less of a live coral cover than
the northeastern part, which lies on the outer coast.  South of Itawaka’s marine territory is the part of
Nolloth’s main marine area which is not under sasi.  The northern portion of Nolloth’s east coast
territory is devoid of living corals.  The beach is covered in cobbles and the reef flat is exposed at low
tide, making coral survival unlikely.  South of this is a stretch of narrow fringing reef lying close to
the shore.  The coral cover here is on an average equal to that in the more southerly sasi area (Table
9.2).  Fish are not abundant, but there are few dead corals or rubble, and no bomb craters are seen.
Nolloth’s eastern shore is a typical wave-exposed fringing reef, dominated by massive and soft corals.

Table 9.1.  Survey of village territories inside and on the northern edge of Tuhaha Bay, indicating overall
average condition of the marine village territory directly in front of each village.  Numbers refer to coral
cover categories, i.e., 0=no hard bottom for corals, 1=≤10% cover on hard bottom, 2=11-30%, 3=31-50%,
4=51-75%, 5=76-100%. Abundance indicators: 0=absent, —=rare, -=uncommon, +=common, ++=abundant,
+++=superabundant.

Location Status Dead Live Soft Sand Rubble Fish Bomb
corals  hard  corals  craters

 corals
Itawaka (northwest side) Sasi, guarded 3 2 1 ++ + - No
Nolloth Non-sasi 4 1 1 - ++ - No
Iha Non-sasi 4 2 2 - ++ - Yes (old)
Ihamahu Non-sasi 4 2 1 - ++ - Yes (old)
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Sasi is applied to an approximately 2.5 km long area at the southeastern end of Nolloth’s
marine territory.  This sasi area is actively guarded to protect the top shells (Trochus niloticus)
and sea cucumbers (various species).  It has a good coral cover on a hard bottom that is
interspersed with sandy patches.  Tinauw, the area reputed to be the richest in top shells, has
a mixed coral, sand and rock bottom, including one stretch of 51-75% hard coral cover (see
Figure 10.1).  Reef fish are common.  There is not much rubble but bomb craters were detected,
mostly in the very southern area.  This southern reach borders a stretch of just a few hundred
meters claimed by Ihamahu.  Ihamahu’s area is regulated under sasi but not actively policed
and, therefore, extensively damaged by blast fishing.

9.2.2 Haruku Island sites

The villages of Haruku and Sameth jointly administer marine sasi.  The sasi area is inside Haruku’s
territory and is mostly sea grass rather than corals.  However, the kewang of Haruku attempts to
protect the small patches of coral reefs in front of both villages. The survey was started at the northern
edge of the marine village territory of Sameth  (see Figure 11.1 for map). Where there was a hard
bottom suitable for corals, there were also bomb craters and a great amount of dead corals and
rubble (Table 9.3).  In Sameth, where the total living cover sometimes exceeded 50%, soft corals
were more abundant than hard corals.  Few fish of any sort were seen with the exception of parrot
fish. After completing seven tows over mixed sand and patchy corals, we reached a continuous
sandy bottom and discontinued the survey.  Tows were begun again in front of the Sameth graveyard
and continued to the southern edge of the Learisa Kayeli River in Haruku.  In this area, which is
part of the sasi area, we found that the coral reef had been heavily damaged by sedimentation,
which kewang members blamed on erosion stemming from mine exploration in the upper watershed.

Table 9.2. Average condition of carol reefs in village territories on the northeastern shore of Sapurua
Island.

Location Status Dead Live Soft Sand Rubble Fish Bomb
corals  hard  corals  craters

 corals
Itawaka Sasi, guarded 3 3 2 - + ++ Yes (old)
(northwest side)
Nolloth Non-sasi 2 3 2 + - + No
Nolloth Sasi, guarded 2 3 2 - - + Yes in 1/3

of tows
Ihamahu Sasi, not

guarded 4 3 1 - ++ + Yes in all
tows

Table 9.3. Survey data from marine territories of Haruku and Sameth. Numbers refer to coral cover
categories, i.e., 0-=no hard bottom for corals, 1=≤10% cover on hard bottom, 2=11-30%, 3=31-50%, 4=51-
75%, 5=76-100%.  Abundance indicators: 0=absent, --=rare, -=uncommon, ++=abundant,
+++=superabundant.

Location Status Dead Live Soft Sand Rubble Fish Bomb
corals  hard  corals  craters

 corals
Sameth Sasi, guarded 4 2 2 + ++ _ Yes in over

half of tows
Haruku Non-sasi 2 1 1 +++ - _ No

guarded
Haruku Sasi, guarded 2 1 1 ++ - _ No
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9.2.3 Ambon Island sites

Hutumuri includes several dusuns (sub-villages), including Lapaut and Toisapu (see map in
Figure 15.1).  The marine village territory starts close to Batugong, located to the north of
Toisapu.  Between here and Toisapu, it is sandy bottom, which we did not survey.  The shallow
sand shelf (4-8 m deep) stretches out over 200 m, then dips to 20 m deep.  Blast fishers targeting
schools of pelagic fish commonly operate over the sand shelf.

Along the shore between Toisapu and Lapaut, and from Lapaut to Hutumuri, there is a narrow
fringing coral reef (Table 9.4).  The shore is mostly cliff, dropping rapidly to depths of 5-10 m.
Surveys were conducted all along this coast to the bay in front of the Hutumuri village.  Here
at low tide, there is a 100 m exposed rock flat.  Along the outer edge are living corals, barely
submerged at low tide, which are very much trampled and only partly alive.  The Toisapu,
Lapaut, and Hutumuri marine village territories had a more live hard coral cover than Haruku-
Sameth and slightly less than Nolloth.

The Seri cove is one of the few places on southern Ambon Island where there is a ribbon of
coastal flat land, fronted by a beach of pebbles and dark sand dipping to a broad expanse
(perhaps 100 m wide) of intertidal rock flat fringed with living corals.  In contrast, most of
this coast of Ambon Island is rocky cliff rising straight out of the water.

This shore is very wave-exposed during the eastern monsoon (May-September).  Hard corals
are, therefore, mostly massive forms.  There are also areas of boulders and cobble bottoms
where corals cannot survive.  The hard coral cover in the Seri cove rarely exceeds 30% but
soft corals are more abundant.  Dead corals are most common directly in front of the village,
where people gather shellfish and go spear fishing.  To the northeast of the Seri cove, the
shore drops steeply to deep waters and there is little or no coral reef.  Seri’s marine territory
extends to the headland called Tanjung Vanahu, beyond which the coast is claimed by the
village of Mahia (see map in Figure 14.1).

Seri’s land territory is bounded on the west by Airlow, a dusun of the desa of Nusaniwe that
includes the Muslim coastal hamlet of Wemi. We surveyed Airlow’s coastal territory from the
border of Seri and Wemi, south to Pintu Kota, the mouth of Ambon Harbor (Table 9.4).  There is a
river on the boundary between Seri and Wemi.  In front of the Wemi village, the bottom is a mix
of rock and sand, with soft, massive and sub-massive corals increasing with greater distance from

Table 9.4.  Average condition of coral reefs in non-sasi village territories on the southern shore of Ambon
Island.  Numbers refer to average coral cover categories, i.e., 1=≤10% cover on hard bottom, 2=11-30%,
3=31-50%, 4=51-75%, 5=76-100%.  Abundance indicators: 0=absent, —=rare, -=uncommon, +=common,
++=abundant, +++=superabundant.  Details of individual tows in Appendix 1.

Location Status Dead Live Soft Sand Rubble Fish Bomb
corals  hard  corals  craters

 corals
Toisapu Non-sasi 2 3 1 ++ - + Yes in half

of tows
Lapaut Non-sasi 1 3 4 - - ++ No
Hutumuri Non-sasi 3 2 1 - - + Yes in 1/4
Headland of tows
Hutumuri Bay Non-sasi 2 3 2 - - + Yes in 1/4

of tows
Seri Non-sasi 3 2 2 - - - No
Airlow/Wemi Non-sasi 2 3 2 - -- + N0



Impact of Sasi on Inshore Fisheries Resource and Habitat in Central Maluku        91

the fresh water influence.  In this area, old rubble is common, as well as dead, algae covered, coral
rocks. The area looked bombed or wave-damaged in the past but no recent craters were seen.

9.3 Top Shells and Sea Cucumbers in Sasi and Non-Sasi Areas

9.3.1 Saparua Island sites

Areas surveyed were less than 5 m deep at low tide.  The first area surveyed for top shells
(Trochus niloticus) and sea cucumbers was Hatwa, in Nolloth’s sasi area.  Here we were not
able to find any top shells (Table 9.5).  We then moved to Tinauw in the Nolloth sasi area,
reputed to be the richest top shell habitat. Four top shells in three transects were found.  The
animals were hiding in shaded holes and crevices.  A similar habitat was discovered in
Wailalone, also in the sasi area.  Then we moved onto a sandy habitat to check for sea
cucumbers, as these had also been rare in the transects.  Finally, we performed several transects
at Wailesi at the southern end of the sasi area, and in the narrow Ihamahu territory immediately
south of Wailesi.  All transects were performed at low tide, as local fishers advised that at this
time, top shells come out to feed.  Top shells were divided into “juvenile” (4-6 cm) and “legal”
(>6 cm), based on the sasi regulations.  Work was scheduled around mid-day when light was
optimal.  However, this was not optimal for finding sea cucumbers, many of which tend to
hide in sand during the day and surface at night.  The Stichopus sp. and Bohadschia sp. found
were typically hidden in crevices whereas the Holothuria spp. lay out in the open.

To check whether skilled harvesters would come up with comparable results, we hired two
local fishers to perform 5-minute searches over the same areas.  They also emerged with only
small numbers of top shells and sea cucumbers (Table 9.6).  In Ihamahu, the harvester commented

Table 9.5. Results of 50 m x 1 m transects in different parts of Nolloth’s sasi area and to the south of
Nolloth in the Ihamahu marine village territory.

Site #Sea cucumbers, # Top shells and Notes
type and length  basal diameter

Hatwa 1 Stichopus sp.: 30 cm, 0 1-2 m depth; massive corals on sand,
(Nolloth sasi area) 1 Bohadschia sp.: 40 cm. plus algae-covered rocks and old rubble.
Tinauw 0 0 Branched, foliose and massive corals.
(Nolloth sasi area)
Tinauw 0 1 (9 cm) Sand, rubble with occasional clumps

of corals.
Tinauw 0 3 (4, 9 and 9 cm) Shoreward of previous transect,

bottom similar.
Wailalone 0 2 (4 and 7 cm) 4-6 m deep, mixed sand/rock/corals.
(Nolloth sasi area)
Wailalone 0 0 Sandy area.
Wailalone 0 0 Sandy area.
Wailesi 0 3 (4, 8.5 and 9.5 cm) Rocky with clumps of corals and
(south end of sasi area) sandy patches.
Nolloth 0.25 Juveniles: 0.5
(average per 50 sq m) Legal size: 1.0

(hard bottom only)
Ihamahu 0 0 Coral reef in moderate condition, looks

like good top shell habitat.
Ihamahu 0 1 (8 cm) Mixed rocks, corals and sand.
Ihamahu 0 Juvenile: 0
(average per 50 sq m) Legal size: 0.5



92        An Institutional Analysis of Sasi Laut in Maluku, Indonesia

that, unlike the sasi area of Nolloth, the Ihamahu area had no “signs” of top shells.  He also said
that this unprotected sasi area was subject to poaching by people from the Ouw village.

9.3.2 Ambon Island sites

According to local informants, top shells and sea cucumbers had been harvested from the
waters of Hutumuri and Seri over many years by Butonese and Madurese traders, but there
has been no harvest in recent years because stocks have been depleted.  We performed very
careful transect searches in both areas and failed to find a single specimen of either inside the
transects (Table 9.7).  One sea cucumber was seen outside of the sample area.  Both depth and
habitat were comparable to those at the Saparua Island sites.

9.4 Butterfly Fish Counts in Sasi and Non-Sasi Areas

Butterfly fish, being obligate coral feeders with varied food preferences, are often most diverse
where corals are similarly so.  Approximately, 50 species of butterfly fish are believed to inhabit
eastern Indonesia.  Half-hour surveys of butterfly fish in seven different sites provided species
counts ranging from 8 to 18 per site (Table 9.8).  These counts were performed over the best
coral cover available in each marine village territory.

Unpublished research conducted in Biak, Irian Jaya (I. Novaczek, pers. comm.), using the same
method and personnel, suggests that counts of 12-18 are common, whereas counts over 20
usually are obtained only in very rich coral habitats.  Counts under 10 are usually found
where there has been extensive damage to the reef.  In this case, the lower counts were all in
sasi villages.  In each case, there was evidence of blast fishing, with the most extensive damage
being evident in Sameth, the site with the lowest number of butterfly fish.

Table 9.6.  Results of 5-minute searches by experienced harvesters (Ulis and Julius Tutawarima) at various
sites inside and immediately to the south of the Nolloth sasi area.  Habitat type: mixed rocks, coral
clumps and sandy patches.

Site # Avg. # sea Sea cucumber  Avg. # Avg. #
searches cucumbers# species  “legal” size  juvenile top

 per search top shells shells
(>6 cm) per (4-6 cm)

search  per search
Tinauw, Nolloth 10 0 1.1 not collected
Wailalone, Nolloth 4 1.25 4 Holothuria spp.; 0 0

one 19 cm; three black
and slippery sp.
of 42-45 cm
1 Bohadschia sp.,35 cm

Wailesi, Nolloth 4 0 0.75 1.00
(south)
Ihamahu marine 4 1.25 5 black slippery 0 0
village territory Holothuria sp.,

35-45 cm
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Table 9.8. Butterfly fish surveys in sasi and non-sasi village marine territories.

Species Nolloth Ihamahu Sameth Hutumuri Toisapu Seri Airlow
(sasi) (sasi) (sasi) (no sasi) (no sasi) (no sasi) (no sasi)

Chaetodon  adiegastos x x
C. auriga x x x
C. baronesa x x x x x
C. citrinellus x x
C. ephippium x x x
C. guttatissimus x
C. kleinii x x x x x x
C. lineolatus x
C. lunula x x x x
C. melanotus x x x x
C. meyeri x x x x x x
C. ornatissimus x x x x
C. punctofasciatus x x x
C. rafflesi x x x x x
C. semeion x
C. speculum x x x
C. trifascialis x x x
C. trifasciatus x x x x x x x
C. ulietensis x
C. unimaculatus x x x
C. vagabundus x x x x x x x
Forcipiger flavissimus x x x x x
F. longirostris x x x x x
Heniochus chrysostomus x x x x x x
H. various x x x x x x
Total # spp. 11 11 8 14 17 18 17

Table  9.7. Ambon Island sites: 50 m x 1 m transects, searching for top shells and sea cucumbers.

Site #  Sea # Top Notes
cucumbers shells

Seri 0 0 Over 50% cover of living hard corals, mostly massive and
sub-massive, with <10% sand. Large cracked boulder
bottom i.e., extensive good top shell habitat.

Seri 0 0 5 m seaward of #1, habitat similar.
Seri 0 0 5 m shoreward of #1, habitat similar.
Hutumuri 0 0 Hard corals 10-30%, mostly massive and sub-massive.

10-20% sand.  Appears to be good habitat for top shells.
Hutumuri 0 0 On the rocky bottom, hard corals cover more than 50%,

dead corals with algae 10%.  Appears to be good top
shell habitat. Mixed sand/rock area has only rare
massive corals (10%) and extensive algae.

Hutumuri 0 0 First 30 m has over 80% dead coral rocks with algae.
Last 20 m over living corals. One black sea cucumber
(Holothuria sp.) seen but not on transect.

Toisapu 0 0 North of Toisapu. Bottom irregular, 0-10% sand, 75%
dead corals and other animals, 5-10 % live hard corals
(mostly massive and some table); 20-25% soft corals.
Appears to be good top shell habitat.

Toisapu 0 0 Position seaward of and above transect, near sand flat.
50% soft corals, 20% hard corals, 30% dead corals with
algae or other animals.  Giant clams present but rare
and small.
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9.5 Conclusions

The ecological benefits of sasi in terms of coral reef health were not clear-cut.  In Nolloth, there was no
detectable difference in the coral cover or butterfly fish diversity between the sasi and non-sasi areas.
When compared to the adjacent marine village territory of Ihamahu, however, it was seen that the
latter, which is less effectively guarded, was more scarred by blast fishing, more covered in coral
rubble and relatively lacking in soft corals.  The most damaged reefs, in terms of the dead coral cover
and general absence of fish, were seen inside Tuhaha Bay and in front of Haruku and Sameth.  Tuhaha
Bay and Haruku Strait are both relatively heavily populated, heavily exploited areas.  In contrast,
reefs surveyed along the south shore of Ambon Island were in moderately good condition and
comparable to reefs along the eastern shore of Saparua Island.  Both of these shores are relatively
isolated and thinly populated.  Also, they are very wave-exposed during seasonal monsoons and thus
are allowed to “rest” for part of each year.

Both sasi and non-sasi villages suffer from blast fishing.  Even when a kewang is present and motivated
to enforce the ban on this gear type (as in Haruku and Nolloth), that is not effective.  Sasi areas are
also vulnerable to damage caused by external forces, as seen in Haruku where sedimentation from
recent mining exploration has damaged one area of coral.

Butterfly fish species, an indicator of coral diversity, were more abundant in the non-sasi areas (14-18
species) than in sasi areas (8-11 species).  The lowest diversity, seen in Sameth, appeared to be correlated
with damage from blast fishing.  Evidence of blast fishing on a lesser scale was also seen in Toisapu
and Hutumuri (non-sasi) as well as in Nolloth (sasi).  Of the fish survey sites, only Seri and Airlow
were free from bomb craters.  These also had the highest fish diversity.

Data from previous surveys around Saparua Island (Leonardo 1996) indicate that the average living
cover on reefs along the eastern shore is 42% hard corals and 26% soft corals.  This suggests that the
sasi area in Nolloth, where the living cover of hard corals averages 31-50% and the cover by soft corals
averages 11-30%, is an “average” area compared to others on the same coast.  Leonardo’s figures for
the north shore are 24% cover of hard corals and 37% of soft corals.  Our data from inside Tuhaha Bay,
from in the protected marine territory of Itawaka, and from the unprotected territories of Nolloth, Iha
and Ihamahu, suggest an average of 11-30% hard corals and <10% soft corals.  Compared to the
regional data, this is average for hard corals but below average in terms of the soft coral cover.

According to regional coral reef surveys (LIPI 1996), almost half of the reefs in central Maluku have a live
hard coral cover of less than 25%.  Compared to this, the marine territories of Nolloth, Ihamahu, Itawaka,
Hutumuri, Lapaut and Toisapu are better than average for the region, whereas Haruku, Sameth, Seri, Iha
and Airlow have relatively less hard coral covers.  Thus, in this limited data set, there is no convincing
correlation between marine sasi and coral reef protection.  The reef condition seems more closely related to
relative population density and fishing pressure than to the presence or absence of the sasi institution.
More research into the condition of a larger number of guarded sasi areas would be useful.

Although not showing evidence of measurable habitat protection, surveys of sasi and non-sasi areas
did indicate that the local management has resulted in demonstrable benefits at least in protecting
two sessile species, top shells and sea cucumbers.  Although there were suitable habitats in Hutumuri,
Toisapu, and Seri, and these non-sasi villages did historically exploit both resources, sea cucumbers
and top shells were extremely rare and absent, respectively. A poorly guarded sasi area subject to
poaching and blast fishing (Ihamahu) also had very few top shells and sea cucumbers.  This suggests
these two resources may now be largely confined to sasi areas such as those of Nolloth, which are
subject to harvest restrictions and guarded.  Because of the limits of the survey areas and methods,
it is also possible that deep-water refugia may exist for both species.


