






















































































(Crown-of-Thorns starfish) are natural or human-induced is of great importance to
marine park management, the tourism industry and local reef users (Kenchington,
1977; Birkeland, 1982; Zann et al, 1987; Moran, 1986). Intensive research into A.
planci biology is now occurring throughout the Pacific. The overall role of
anthropogenic influences on Australia’s Great Barrier Reef has been reviewed by
~Hopley (1988). The problems caused by toxic dinoflagellates have already been
discussed. The rapid spread of the encrusting sponge Terpios (Bryan, 1973) in Guam
and its ability to kill coral (Plucer-Rosario, 1987) is another case in point.
Others are the mass mortality of the sea urchin Echinothrix in Hawaii (and similar
mass mortality throughout the Caribbean (Lessios et al, 1984)); the extraordinary
increase in numbers of coral-eating gastropods (Drupella spp.) in the Philippines,
Japan and Okinawa (Moyer et al, 1982), in Enewetak (Boucher, 1986) and Western
Australia (Ayling & Ayling, 1987a), the increased abundance of the reef burrowing
urchin Echinometra mathaei in Kenya (McClanahan & Muthiga, 1988), Kuwait (Dowring
& E1-Zohr, 1987) and Fiji (Zann, pers. comm.), incidents of circumtropical coral
bleaching and death (Glynn et al, 1988; Williams & Bunkley-Williams, 1988; Oliver,
1985) and black-band disease in corals (Antonius, 1988). Long term effects of
herbicide residues (Glynn et al, 1984) on corals and trace metals (Fabre-Teste,
1983) has been considered but there is little field data. Whether global incidents

of coral death are linked and related to pollution levels has been examined by
Brown (1987).

It has been suggested that the decline in Guam’s native bird fauna is

partially due to pesticide residue problems (Grue, 1985; Savidge, 1983). However
numerical data is lacking.

One area of concern in small island states is the possible loss of coral
reefs from long-term pollution and the consequent loss of coastal protection from
cyclone damage and storm surge. Loss of coastal mangrove communities may magnify

this problem as well as the predicted rise in sea-level due to atmospheric carbon
dioxide buildup.

In the next few years/decades, sea-level rise attributable to earth-surface
warming resulting from the "greenhouse effect" will begin to be unmistakably
noticed on Pacific island coastlines and its continued rise together with the
associated temperature increase represents possibly the single most serious
environmental threat to Pacific island environments in the predictable future
(Pernetta & Hughes, 1989; Roy & Connell, 1989). The effects of the temperature
and sea-level rise on island coasts are the subject of a pilot project which
reported to UNEP in 1989 in preparation for a longer-term project (Pernetta &
Hughes, 1989). Preliminary work has concentrated on measuring the impact of the
median scenario sea-level rise (i.e. a temperature rise of 1.5°-4.5°C and a sea-
level rise of 20-140 cm) on representative islands or coasts from each nation
within the region (P. Nunn, pers. comm). In Australia the Australian Marine

Sciences Association have summarized the possible impacts on marine and coastal
environments (AMSA, 1988). '

There is also concern in Australia and New Zealand, particularly in the
southernmost parts, of the ‘ozone hole’ over Antartica and its possible future
growth. Possible effects on ocean phytoplankton have been discussed.

5.4 Damaged habitats and resources and_their potential for recovery and
rehabilitation

The only documented regional example of an apparently successful attempt to
rehabilitate a habitat destroyed by pollution is the replanting of mangroves after
an oil spill in Guam (Stillberger & Rowley, 1980; Bultitude & Strong, 1985). Over
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four acres of damaged area was cleaned up and successfully replanted with
mangroves. Localized mangrove destruction is widespread in the region (Field &
Dartnall, 1985; Allaway, 1987).

Studies on the recovery of Kanahoe Bay, Hawaii after diversion of a sewage
outfall has already been referred to in Section 5.1). The paper outlining the
study (Smith et al, 1981) is the best set of data available on the recovery of
coral reefs from sewage damage. In general Pearson (1981) has examined the

regrowth of coral reefs after destruction, in this case from the Crown-of-Thorns
starfish.

Information is available on the attempts to clean up Bikini Atoll (Maragos,

1986) after the nucliear bomb testing, to a standard suitable for return of the
inhabitants.

Many of the estuaries in south-western Australia appear to be in a slow
state of decline with evidence suggesting the causative agents to be siltation and
eutrophication resulting from catchment land-use practice (Hodgkin, 1988). Similar
effects have also been documented on the east coast (Clarke & Yassini, 1986;
Burgess & Woolmington, 1981).

A number of marine species in the region appear to fall into the category
of endangered. These include dugongs, some species of turtles, possibly some
species of seabirds and giant clams. Dugongs suffer from hunting pressures, loss
of habitat and possible problems of toxic chemical buildup (Brownell et al, 1979;
Denton et al, 1980; Marsh, 1985, 1988; Marsh §& Saalfeld, 1989). Accidental
trapping of dugongs and cetaceans in gillnets and shark nets (for protection of
swimmers) is a recognized problem in Australia (Patterson, 1979; Puddicombe, 1986)
and Taiwanese gill netting is to cease in the Australian fishing zone to prevent
this continuing. 12,400 dolphins of 5 species were trapped in gillnets in the
period 1981 -1985 (Puddicombe, 1986). Similarly turtles suffer from hunting and
disturbance of their nesting sites. In New Guinea approximately 1,200 turtles are
harvested each year (mostly in Western Province) in extensive subsistence and
artisanal fishing. A preponderance of female turtles in the catch (male:female
ratio in 1986 was 1:8) due to a local preference for female flesh may be a problem.
Concern for the resource prompted research into the fishery, initiated in 1984,
culminating in a management plan to secure the long-term future of the turtle
population. However the management plan has not been implemented by the government
although Leatherbacks are completely protected and Green, Hawksbiil, Olive Ridley
and Blackback turtles protected in wildlife reserves (D. Kwan, pers. comm.). In
the Solomon Islands turtle shell is also traded. The turtles are killed for food
and their shells are sold in pieces to exporters. It is virtually impossible to
determine the size of the turtle that the shell fragments come from, and so the
minimum size restriction of 30" (76 cm) is not enforceable.

Giant clams (particularly Tridacna gigas) are another group of marine
organisms which may be subject to overharvesting. In New Guinea approximately 35
tonnes/year are harvested from Milne Bay both for local consumption or for export
e.g. to Australia and then re-exported to Asia. I. gigas has apparently become
extinct in Fiji within the last hundred years due to both local over-harvesting and
poaching by overseas vessels and declining stocks have been noted throughout the
Pacific (Wells et al,1983). A large scale project is now underway to reintroduce
the clam Tridacna gigas into many Pacific states. In many of these this particular
clam has become extinct or rare. Since §t is faster growing than the other common

large clams T. derasa and Hippopus hippopus and the smaller clams T. maxima and T.
squamosa, its culture is desirable.
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Bird problems in Guam have already been mentioned [Section 5.3]. The high
loss of seabird populations on Christmas Island (in Kiribati) during the 1982-83
E1 Nino was presumably a normal event during ENSO episodes but this has not been

confirmed. The biological consequences of E1 Nino were reported by Barber & Chavez
(1983, 1986) and Dandonneau (1986).

Perhaps the most controversial environmental cause in the Pacific islands
is the use of driftnets by Japanese, Taiwanese and Korean fishing fleets. While
some data is available in Australia on the effects on non-target speries (Burgin,

1986), opposition in the islands is centered more on loss of fisheries stocks
(Anon, 1989b, 1989c).

5.5 Accidents and episodic events

The impact of natural volcanic ashfall has been reported by Eldredge & Kropp
(1985). Most of the effects of the volcanic eruption of Pagan in May 1981 was
actual smothering of coral and scouring of the intertidal zone. Hemispherical
coral colonies were virtually unaffected, since the ash simply fell off. Corals
with moderately spaced branches "held" more ash and were most impacted.

Unquantified effects on marine ecosystems have also accompanied the huge
areas of floating pumice from an underwater Tongan volcano which erupted in earl
1986. The pumice impacted on Fiji some weeks later choking harbours (Ryan, 1987{
and mangrove areas and lodging in coral reefs. It disrupted shipping for several

weeks. In late 1986 the pumice eventually washec up along most of the northern
Australian coast.

The effects of storms (hurricane, typhoons, cyclones) have been very
noticeable. Coral reefs have been affected in various ways. Guam’s reefs were
little impacted following Typhoon Pamela in 1976 (Randall & Eldredge, 1977).
Recent cyclones and storms have greatly damaged reefs at Fiji, Vanuatu, Tokelau
(Laboute, 1987) and Tuamotu (Harmelin-Vivien & Laboute, 1986). Guam is apparently
surrounded by a storm-adjusted reef, whereas the others are not. Historically,
Guam experiences a significant typhoon approximately every seven years (Holliday,
1975). Bagnis (1981) demonstrated that natural disturbance such as cyclones in the
Marquesas may be followed by increased incidence of ciguatera.

Cyanide spills in Papua New Guinea and frequent fish kills throughout the
region have already been mentioned. Small oil spills from leaking pipes, tanks
damaged by landslips, ship spills and other causes have caused the destruction of
mangrove forests (Stillberger and Rowley, 1980) in Guam and problems in Honiara,
Suva, Vuda Point (Fiji) and other ports.

A small spillage (15 kg) of arsenic pentoxide into Vila Harbour, Vanuatu

caus§d no long-term increase in ‘environmental arsenic levels (Gangaiya & Brodie,
1986).

PNG lies within a zone of strong earthquake and volcanic activity. Changes
in land mass due to volcanic events are quite common, the best known and most
studied example in PNG being at Rabaul. In between volcanic eruptions there is a
progressive rise in the land of 1-10 cm a year, these changes being much more
dramatic following an eruption, e.g. new islands arise. Sudden changes will
disturb tidal flow, which would be expected to change the amount of suspended
sediment. However, no work has been done on this. Fish kills have been noted in
the area and have been suspected to be due to released gases or thermal pollution
resulting from volcanic activity. Changes in the marine environment brought ahout
by voicanic activity are not always easy to differentiate from those caused by
other factors e.g. tectonic movements, changes in the level of the Pacific.



PNG is also subject to tsunamis or seismic sea waves. There is little information
on tsunamis in the area except for a review (Everingham, 1976), which details 49
recorded tsunamis since 1900. The majority of these have resulted from local
earthquakes and occasional association with a submarine slide. Changes in coastal
sedimentetion do occur as well as changes in the distribution of fish and other
marine organisms as a result of tsunamis, but as with earthquakes this information
tends to be oral. Seismic activity also causes reef damage (Stoddart, 1972).

In 1980 a ship grounded off New Ireland which caused damage to the reef
community. The original damage was cons;dered minimal compared to that caused by
the blasting of a channel to free the ship. The immediate short-term damage was
the mass death of fishes and invertebrates including corals, crustacea, gastropods
and echinoderms. The effects of the grounding of the alumina carrier, Alltrens,
on Lady Musgrave reef, the Great Barrier Reef were reported by Ayling (1985).

A large scale cyanide spili occurred at the mouth of the Fly River in the
Papuan Gulf ?June 1984). Only 10 tonnes of the 270 tonnes of sodium cyanide lost
overboard from a flat barge were recovered (Rongap, 1984). A second accident (also
in June 1984) resulted in 1080 cubic metres of approximately 300 mg/1 of free
cyanide being released into the Ok Tedi River. 70 km downstream cyanide levels
were estimated to be between 200-500 mg/1. The immediate effect was a large fish
and prawn kill. In both instances, the life of the local river people was severely
disrupted for many weeks (Mowbray, 1986b). Flushes of high levels of cyanide and
copper not infrequently are released from the Ok Tedi mine (Jackson, 1985, 1986).
The resultant concentration of these in the river water often exceeds the
government set ‘permissible levels”’.

Kills of fresh fish by DDT and lindane used for fishing or intentionally
dumped iato streams, have been observed in PNG . Rotenone is used traditionally
to catch both freshwater and marine fish. There have baen some reports of people
fishing in lagoons using chlorine bleach, paraquat and other pesticides including
DDT and lindane, but ‘dynamiting’ and use of explosives is more common. In New

Ireland one plantation reports that it dumps old and unused pesticide containers
at sea (Mowbray, 1988).

0il spills and leaks in Botany Bay, Australia have led to dieback of
considerable areas of mangrove (Allaway, 1982; Anink et al, 1985) and it is thought
that with the frequency of spills in Botuny Bay most mangroves will be destroyed
in time (Allaway, 1982; McGuinness, 1988). There are numerous other reports of
small scale oil and fuel spillages in Australian harbours. In 1986 there were 142

marine oil spills, 90% in ports and in 50% of cases some clean up work was
attempted (Kay, 1987).

6. PREVENTION AND CONTROL STRATEGIES

The recently formulated ‘Convention for the Protection of the Natural
Resources and Environment of the South Pacific Region’ (SPREP convention) should
be the keystone of a programme of better prevention and control strategies for the
region. In mid September 1982 the convention had thirteen signatories and seven
ratifications as shown in Table 4. The counveniiorn obliges signatories to monitor
marine contamination and prevent marine pollution in their waters and although it
is difficult to enforce it represents a valuable moral commitment. The South
Pacific Regional Environment Programme (SPREP), although only a few years old, has
initiated by itself and in cooperation with regional research institutions, with
funding from UNEP, a number of monitoring projects. In many cases this will be the
first monitoring ever done. The UNEP agency directly involved in the marine
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programme is the Oceans and Coastal Areas Programme Activity Centre (OCA/PAC).

Scientists in the region are able to participate in worldwide marine environment
activities with the support of OCA/PAC.

The region is also part of the I0C/WESTPAC area and as such participates in
the Marine Pollution Research and Monitoring network. Through this _network
government and university laboratories participate in workshops, intercalibration
and intercomparison exercises and information exchange. The cioser ties between
UNEP (OCA/PAC) and I0C of the last few years have had a significant impact on
regional cooperation. Tke Joint Coordinating Committees for Offshore
Prospecting/South Pacific {CCOP/SOPAC) is an intergovernmental organization which,

particularly due to its access to scientific cruise ships, is often involved in
offshore environmental studies.

Other conventions which have a role in marine environmental protection in
the region are the Convention on International Trade in Endangered Species (CITES);
the Law of the Sea (LOS); the London Dumping Convention (LDC); the Action Strategy
for Protected Areas in the South Pacific; the Nuclear Free Zone Treaty; the Apia
Convention and International Maritime Organization conventions e.g. MARPOL 73/78.

While national programmes for the prevention of marine ecosystem damage are
still in their infancy in this region, scientists participating in marine ecosystem
studies hope the activities of the SPREP and WESTPAC networks will lead to better
national legislation, monitoring and control.

7. TRENDS AND FORECASTS

Concerns and problems of the coastal environment have dominated this review.
This emphasis partly reflects, however, the fact that most of the research work
undertaken in the region has been carried out in coastal rather than oceanic areas.
The principal marine environment problems in the island states arise from nutrients
and bacterial pollution from sewage in coastal areas; sediment, bacterial and
nutrient inputs from rivers; major mine tailing inputs in a few localized areas,
coastal development and concern for over-fishing by foreign fleets. Many of the
bacterial problems have a very immediate impact on public health while the
sediment/nutrient problems are cf long term concern. Australia and New Zealand
while sharing some of these problems also share in the marine environmeqta]
concerns of the developed, highly industrialized nations e.g. toxic chemical

contamination, large scale coastal zone modification and high levels of nutrient
input from agricultural activity.

The areas of particuiar importance can be summarized as follows:

(a) Lack of legisiation,monitoring, enforcement of existing standards,
background and baseline information.

(b) Public health problems associated with sewage discharge and the reliance of
Pacific islanders on coastal food supplies. Particular cases are cholera
outbreaks (Truk in FSM and Tarawa in Kiribati) and viral hepatitis (Fiji).

(c) Mine tailing pollution. This is currently an area specific problem, (in
particular Bougainville {(PNG), Ok Tedi (PNG) and New Caledonia), but one

likely to become more extensive as many of the newly discovered island
deposits are developed.



(d) Nutrient input from sewage and, to a lesser extent, agricultural activity,
particularly into limited circuiation waterbodies, the connecticn with
eutrophication, phytoplankton blooms (particularly dinoflagellate growth),
‘coral reef destruction and the suggested links with increased incidence of

ciguatera, paralytic shelifish poisoning and Crown-of-Thorns starfish
outbreaks.

(e) Coastal and inland development leading to increasing sediment loads on
coastal ecosystems, particularly from logging and poor crop selection on

steep slopes, road building, tourist de.elopment and badly designed urban
deveiopment. :

() Over-harvesting cf marine resources, especially dugongs, turtles, some fish

species, clams and some gastropods; driftnet fishing by Japanese and
Taiwanese fleets.

(g) Disposal of solid wastes and toxic chemical wastes, particularly unwanted
pesticides, solvent residues and oils. :

(W) Sea level rise.

(1) Use of Pucific islands as sites for toxic waste dumps and incinerators.

(3) Over-development of coastal areas for tourism, loss of mangroves, seagrass

beds ard coastal wetlands.

There are some success stcries in marine environmental management in the
region. At the large scale the setting up of the Great Barrier Reer Marine Park
in Australia and the work of the GBRMP Authority provides Austraiia with its first
well managed marine area. At smaller scales are the improvement of river discharge
quality in New Zealand and the prevention of dredging in Ponape after the

impleme:ntation of a coastal management ptan. In general however the marine
environmental protection record is poor.

8. ECONOMICS

Comparative economic studies and assessments of the value of marine
resources are still in their infancy in the region. While in th> Caribbean the
economic ’value’ of a coral reef has been evaluated for compensation purposes
(Gittings et al, 1988; Dennis & Bright, 1988), there are few similar cases in the
western Pacific. The economic implications of sediment damage to coral reefs was
investigated by Hodgson in the Phillipines (1588) by comparing the relctive values
of logging, fisheries and tourism and the study demonstrates the potential value

of joining ecological and economic analysis in order to provide information for
government planners.

"n Fiji over 90% of land, coastal areas and reefs are owned by traditional
landowners but held in trust by the Native Land Trust Board. When development of
such lands is planned a special ccurt holds hearings to assess loss of resources
due to the development and acjudicates on a compensation payment. Since 1983 over
one hundred assessments have been made by the Fisharies Department for loss of
hangrove areas and judgements handed down. The planned usages included dredging,
Jetties, roads, industrial areas, hotels, aquaculture projects, agricultural land,
restaurants, sewerage schemes, port facilities, gravel mining, residential -
developments, schools and small boat passages. Areas have ranged from 0.006 ha to
20G ha and compensation payments from a few dollars to F$100,000. The average has
been around F$2,000 per ha. Considerations in making the judgement include the

ar


























































































