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INTRODUCTION

among the most highly productive and complex
exceptionally high primary productivity (Odum,
with the high secondary productivity in terms
Randall, 1963; Talbot and Goldman, 1972;
3). The high fish productivity on coral reefs
important fisheries in many tropical countries
shall, 1974). In Sabah, reef fisheries were es-
130% of the total fisheries production (Langham
In the Philippines, Carpenter (1977) estimated
ibute at least 15% of the total fisheries pro-

| kayakas Philippine reef fisheries are excellent
high secondary productivity of coral reefs can be
tial fisheries production. Although very ef-
difficult-to-harvest reef fishes, these fishing
e to the habitat. This habitat debilitation is
to the long term efficiency of reef fisheries.
tions can be made on both gears to eliminate
while retaining their efficiency.

muro-ami and kayakas fisheries in regard
ies and effects on the habitat. Some sug-
ng the long-term efficiency of the gears.

f Research, Bureau of Fisherics and Aquatic

i Vice President for Research, Extension and
ly, Dumaguete, Negros Oriental.
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from hiding places. Catch composition varies
':(faanotfish), Labridae (wrasses), Acanthuridae
s:gﬁﬁdae (rabbitfish) forming the bulk of the

GEAR DESCRIPTION
Muro-Ami

The muro-ami, sinsoro-hapones or handok, is a drive-in-net used
exclusively on coral reefs. This Japanese fishing method was in.
troduced to the Philippines by Okinawan fishermen before World War
II. The movable net consists of a bag flanked by two long wings.
(Figure I). It is set on reefs 3 to 10 fathoms deep, with the mouth
facing the current. Fish are driven into the net by a cordon o
swimmers, each carrying a vertical scareline. The number of swimmers
varies between 8 and 200 depending on the size of the operation. The
vertical scareline often has short strips of light-colored plastic or
coconut leaves tied perpendicular at intervals along its length. To
offset the bouyancy of the scareline, a stone weight is tied at its
end. The catch consists primarily of Caesio spp. and Acanthuridae
(surgeon fish).

Kayakas

The kayakas is the Philippines’ version of the muro-anti. The
name, size, and certain operational details vary from region to region
throughout the Philippines. In the Visayas, it is called the bahan,
the babig-lukay, lukayan, and pukot likom-likom. In Bicol, it is
referred to as the bahan. In the Tagalog and Pangasinan regions, it is
referred to as the kayakas or kayakas-bobolano. :

DUCTION OF MURO-AMI AND KAYAKAS

ami operations have contributed substantially
production (Table I). Numerous small-scale
also exist which are classified under municipal'
s and production of these municipal muro-ami
t to ascertain from the data. Fisheries data
u Sea, Bohol Sea and Moro Gulf areas (South
est however, that municipal muro-ami fisheries
entage to the reef fisheries production.

years, from 1965 to 1975, muro-ami registered
‘annual production per unit vessel among com-
ble IT). This high production of the muro-ami
to be due to an unusually high operating
The muro-ami operates under limitations
such as seasonal variations in production
the Philippines) due to weather-induced opera-
tions in current velocity restrict the muro-ami's
and tidal situations as it is difficult to set in areas
Normally, the muro-ami does not operate at
tions of the muro-ami operation using SCUBA,
. the gear is highly selective as most of the
gnored the scarelines.

The kayakas, like the muro-ami, utilizes a movable net and a
scareline (Figure II). It is also set on coral reefs but usually in
depths not more than two fathoms. The scareline is horizontal and
is made of coconut leaves (kayakas is the Tagalog word for coconut
leaves). The net is usually supported with a bamboo frame. The
scareline is laid out in a circular fashion with the opening of the
net forming part of, and facing the inside of the circle. The scareline
is constricted closer to the net opening by fishermen on a boat.
Swimmers positioned along the length of the scareline aid in freeing
the scareline when caught on the corals and rocks. When the scare-
line is constricted to the desired size about the opening of the net,
swimmers congregate at the end farthest from the net. Armed with
large rocks and long poles, the swimmers break up and overturn coral ,
colonies.  This is intended to drive the fish into the net by creating

s overall operating efficiency is not unusually
appears to be due to the inherent high pro-
Unlike the highly diverse trophic distribution
emblages (e.g. Talbot and Goldman, 1972), the
. muro-ami is dominated by schooling or shoal-
tivores. The ability to effectively exploit a
hic level reef ichthyofauna is perhaps the
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production cannot be determined. Observations of several kayakas
operations at Apo Reef, Mindoro, from May to June, 1977, however
provided sufficient data to estimate its production capabilities. The
average kayakas operation observed, consisted of approximately a 7-ton
mother vessel, four small boats used during actual operation, and 27
fishermen, produced 1.5 to 2.1 metric tons of chopped salted fish per
day. This is comparable to the highly productive commercial opera-
tions of muro-ami, purse seine and otter trawl (Fisheries Statistics of
the Philippines). The success of the kayakas fisheries may be at-
tributed to its ability to harvest and market the lower trophic level,
and smaller sized fishes.

its on the substrate by the scareline weights. The measurement of
variables on an actual muro-ami operation is difficult to deter-
due to the inaccessibility of the area of muro-ami operation
the questionable reliability of data gathered from wzuro-ami fisher-
‘who know that they are being watched. For purposes of illustra-
however, some probable scenarios of mzuro-ami operation have been
cted and illustrated in Table V. Although aspects of the as-
ons in Table V will vary with respect to differences in individual
mi operations and the places they operate, it is obvious that
mi operations cause considerable damage to coral reefs. The
nship of this damage to fisheries and ecological processes will
be discussed later.

- According to observations using face mask and snorkel during
| operations, the kayakas is also destructive to the habitat. The
disturbed by swimmers breaking corals during the final stages
h kayakas operation was estimated at 0.2 hectares. The actual
tage of coral cover destroyed in this area was difficult to measure.
subjective comparison however, it appeared that on a per area
the kayakas operation did much more damage to the corals than

e muro—ami operation.

During 14 days of observation of the kayakas operation at Apo
f, Mindoro, in May and June 1977, there was an average of two
s operating daily. Each kayskas used an average of four sets
gear per day. If the area disrupted by the kayakas is taken
2 0.2 hectares, the total area disrupted by the two kayakas opera-
ons at Apo Reef was 1.6 hectares per day.

EFFECTS OF THE MURO-AMI AND KAY AKAS
ON THE HABITAT

The recent evolution in the use of the stone-weighted muro-ami
scareline has touched off a conservation controversy. According to
interviews with old-time fishermen, when the muro-ami was first in-
troduced, the scareline’s stone weight was relatively small and used
only to offset the bouyancy of the rope. More recently, operators
have directed their fishermen to use larger weights and to actively
pound the substrate by lifting and dropping the scareline. This action
is intended to drive fish into the net by creating noise and to force
elusive fishes out from hiding.

Operators and some gear technologists contend that the destruction
wrought by ti.c muro-ami scareline weights is insignificant. To deter-
mine the amount of damage inflicted by mruro-ami scareline weights,
trials were undertaken to simulate the effect of the scareline weight
on corals. Rocks similar to those used as weights for the scareline,
weighing two, three, and four kilograms were dropped on corals in
10, 20 and 30 feet of water. The surface area of damaged coral was
obtained by measuring the short and long diameter of the area struck.
Tables III and IV respectively, summarize the coral growth forms
used and the amount of damage done in these tests. The results
show that considerable apparent damage by muro-ami weights can be
done to branching, rose-like, and encrusting or plate-like corals but not
to the massive or boulder corals.

DISCUSSION AND CONCLUSIONS

coral destruction caused by the current mwro-ami and kayakas
rations made these highly productive fishing gears unattractive on
is of long-term fisheries production. Talbot (1965) found a
tionship between the quantity of fish and percentage of coral
- Reef plankton, the food base for many commercially important
was found to be more abundant in terms of number and
ne over living substrates than non-living substrates such as coral
or sand (Porter et al.,, 1977; Porter and Porter, 1977). It
dy been established that after considerable disturbances,, it

The actual amount of damage on coral reefs caused by a muro-ami
operation depends on the number of swimmers and the frequency of
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fish into the net. While observing the operation using SCUBA,
d that most bottom fish ignored the scarelines. The only
n fish caught were those nearest to the net.

requires decades for coral reefs to recover (Smith et al., 1973; Pearson,
1974; Johannes, 1976). Coral growth is generally a very slow
process. For the massive coral Montastrea annularis, growth rates
have been reported between 0.4 to 2.50+ 1.08 cm/yr (Buddmeier
and Kinzie, 1976). For the Pacific branching corals Acropora spp.,
growth rates have been reported between 8.5 and 22.58 cm/yr
(Buddmeier and Kinzie, 1976). '

The contention that both the muro-ami and the kayakas cause
considerable damage to corals is supported by observations and ex- 1
perimentation. The cumulative damage to corals caused by repeated
muro-ami and kayakas operations in the same place over a period of
several years could substantially reduce coral cover and thus reduce .
the carrying capacity of the reef for fish.

e breaking of corals by the muro-ami weight appears more an

sary aberration rather than as an integral function of its opera-
and the scareline could be modified to be less destructive while
ining the gear’s effectiveness. To offset the bouyancy of the scare-
&Pe, smaller weights could be attached along its length. Double
m rocks could be tied along its length to serve as noise-makers
scareline is lifted and dropped.

he breaking of corals during the kayakas operation also seems

! element in the operation. Very few fish are forced
net by the actual act of breaking corals. The noise and the
itself were observed to be the major factors in driving the
The majority of fish caught by the kayakas are the schooling
Y ng herbivores and planktivores. Instead of breaking corals,
s could as effectively drive fish by using non-destructive noise

When the calcareous skeleton of corals is broken, normally in-
accessible biomass is made available, subsidizing the local food web.
This biomass is readily consumed by fishes which are not normally
known as coral feeders (authors’ observations). One could argue
then, that on a short term basis, the “pruning” of corals by the
muro-ami and kayakas operation could help fish populations recover
by increasing available food. This advantage should be considered
cautiously though, as reduction in reef surface area via coral destruction !
could be more detrimental to reef fish assemblages than the advantage
gained by a temporary increase in food availability. =

A comparison of yearly muro-ami statistics raises questions con-
the need to apply management to reef fisheries. An inverse
exists between the total production of commercial muro-amsi
number of commercial muro-ansi vessels (Figure III). Al-
the number of vessels were most numerous from 1961 to
ese were the lowest years of total production. Similar inverse
ppeared in 1966, 1967 and 1972. Peaks in the total pro-
coincide with decreases in number of vessels in 1964, 1969

Indeed, the major limiting factor to fish populations on reefs
where food is normally abundant, is thought to be space (Randall,
1963; Smith and Tyler, 1972). The possibility that the reapportion-
ment of organic production by the breaking of corals in the complex,
stenotrophic structure of the reef community could be beneficial, is
doubtful. Harvest pressure and coral destruction could produce a;
disadvantageous synergy by upsetting the trophic structure. ‘

number of commercial muro-ami vessels fluctuates widely
I to year suggesting that more vessels are fielded based on
of previous years. The harvest capacity of the reefs may
exceeded during the years of exceptional success. Thus,
- Lishermen are attracted to muro-ami by the success of other

operators, they are met with overfished populations. This
lain the reason for decreased production despite increased
rs of highest production may be due to decreased harvest
* In_previous years in old fishing grounds, and/or the ex-
on of new fishing grounds.

A close look at the muro-ami and kayakas operations reveal that
coral destruction is not necessary for these gears to be effective. Simple
modifications could be made to both gears which would reduce their
habitat-debilitating effect, while not substantially decreasing their ef-
ficiency. '

Although the main purpose of the muro-ami scareline weight is'i_'
to offset the bouyancy of the rope, some say it is useful in herding
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