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ABSTRACT
 

The inter-tidal forests and network of water-ways of
 

the Purari-Kikori deltaic systems support a complex biological
 

community.
 

Approximately 240 species of vertebrates have been recorded
 

from this areamany of which are of significance to the sub

sistence economy. The invertebrate fauna has not been surveyed,
 
described for the Indo-Austral
but appears to be similar to that 


ian region generally. Juveniles of about 58 species of
 

estuarine,marine and freshwater fishand of penacid and
 

carid prawns have been collected from this delta~c system
 

indicating its significance as a nursery area. Terrestrial
 
is abundant and population densities of cuscusTorres
wildlife 


Strait pigeons and flying foxes seem particularly high.
 

At present this biological community supports a number
 

of subsistence activities and several small scale comnercial
 
a minimal effect on the environenterprises which have only 

ment. There is a very good potential for expanding some of
 

these encerprises into larger scale industries.
 

Two large scale developments proposed for the Gulf
 
the ecosystem and need
Province could have major effects on 


to be carefully planned and controlled. They are the Wabo
 

hydroelectric scheme, and a timber and woodchip industry
 

based on mangroves.
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1. INTRODUCTION 

Various aspects of mangrove swamps in Papua New Guinea 
have been described and reported in the past fifty years by 
Lane-Poole (1925), Rand and Brass (19.40), Richards (1952) 
Hillis (1956), Taylnr (1959,1964), Womersley (1960), van 
Royen (1963), Heyligers (1965,1972), Risdale (1968), Robbins 
(1968), Paijmans (1969,1971), Percival and Vomersley (1975), 
Womersley (1975), White and White (1976) and Floyd (1977). 

Paijmans (1969).and Womer.ley (1975) dealt with the
 
manCrove vegetation of the P,,rari area, Hillis (1996) mainly
 
considered the pns-;ible exploitation of the mangrove forest 
for the crxch and timber industries, '-',hite and Wite (1276) 
reported on the ref-eneration of mangrove forest after log
ging. Floyd (1977) described the zonation and distribution 
of mangrove vegetation in the Piirari-Kikori area. 

Forest types map No 2687 of the Gulf Province mangroves 

between the Omati and Purari rivers has been produced by 

the Papua New Guinea Office of Forests. 

The following assessment is based on a review of 

available published work and on surveys conducted by the 

Fisheries and Wildlife Divisions between 1974 and 1977. 

2. THE MANGROVE COIMUNITY OF THE GULF PROVINCE 

2.1. ENVIRONMENT AND AREA
 

The Gulf Province deltaic system between the Kikori and
 

Vailala rivers is interconnected by numerous anastomosing 

rivers and creeks of. various vidth and depth; the major rivers 

are the Omati,Kikori,Era,Pie,Purari 	and Vailala (see Fig.1).
 
rivers d-In
Of these only the Kikori and Purari i r, 

, nnloe-o the highla . A considerable 
amount of silt is carried out to sea lormi .edm-TTTes.
'ine annual to ad - rlTd-ptr~t h~t1 ir-Wzbo---mt b~sediment 	 -

the Purari River is estimated to be 	 54 z lO6 tonnes ( .4EC/NK 
1977, p.52-53) .
 

The deltas are apparently built from -;ilt carried down 
byrivers and deposi-ted in the intertidal zone, forming lit
toral plains. The deltas are extremely unstable, with land 
erosion and acretion occurring continually (_r U. . p I I

lagers tei tat Auma village, wnlcnI--- W separated from 
the sea by an extensive belt of mangroves,formerly stood on 
a sandy beach; and near Ar!hv-va village coconut stumps can be 

seen extending into the intertidal zone. 



The Gulf Provtnce has the largest expanse of mangrove 
forest in Papua New Guinea stretching from the Cmsti River 
in the "est to the Vailala River in the east, with a frontage 
of about 130 km. Estimates on the extent of the mangrove
 
forest vary e.g.Hillis (1956) estimated that the Gulf Province
 

forest consists of about 121,500 ha of Rhizophoraceae forest,
 
26,730 ha of pure Nupa palm; PNG F-restry (1973) estimated
 
a mangrove fcrest cover of about 162,000 ha. The authors,
 
following Paijmans (1969) and Forestry Map No.1373, estimate
 
the breakdown of vegetation cover to be:
 

mangrove swamps 134,400 ha
 

mixed mangrove swamp 119,800 ha
 
forest
 

mixed mangrove/Nypa 67,400 ha
 
swamps
 

Nypa swamps 48,500 ha
 

swamp forest 156,600 ha
 

J-.A(3
2.2. VEGETATION 


The mangrove associations described by Paijmans (1969)
 
for the Vailala area appear typical of the region, hence
 

are
his classification is used. Mangrove species present 

listed in Appendix 1.
 

Five types of associations are recognized:
 

Scrub: 	 Avicannia predominate
 

Woodland: 	 Predominantly Brungiera and/or
 
Rhizophora,interspersed with a
 
wide variety of other species
 

Nypa: 	 either as a pure stand or miced
 
with other species
 

Low forest: 	 Predominantly Sonneratia or
 
Avicennia
 

Mid-height forest: 	Predominantly Rhizophora -

Bruguiera
 

Mangrove succession has been described from the Purari-

Kikori deltaic system by Floyd (1977).
 



Fig.1 Distrib-itiono 1IdJl Forests in i. 
POPUa New Guinea. 

r-'t Kikod Delta 

:(,n I -elllv 

7 
(LJ 

K) M'R Wq \L-R 

P N 

LOCLIe rfr| 

I AOA2 KAPAI 

3 KINIPO 

A MAJPENAIRU 

5 MARIKI 

10 te. 

6 BAREA7 MCROWAM 

8 RAVlkcu'ARA 

9 AUMA 

10 AIREHAVA 

[_ MANGROVE 

EM NYPA 

NYPA AND MANGROVE 

j~FOREST AND MANGfUJE 



2.3. FAUNA
 

crustaceans
The aquatic invertebrate fauna is dominated by 


and molluscs. It has not been surveyed to date but appears
 

that listed for the Indo-Australian
essentially similar to 

region by Macnae (1968) and for the New Hebrides by Marshall
 

and Medway (1976).
 

species of fish from 57 families have beenAbout 140 
recorded from the Purari-Kikori mangrove area.The dominant 

and biomass is the Family
group,both in number of species 

fish fauna iscatfish. TheTachysuridae/Ariidae,the fo*rk-tail 
and large changes in salinity and the 

adapted to the sudden 
very muddy water wAhich characterize the delta area. Many
 

for example, h.ve thick adipose eyelids, prominent
species, 
 no 


a few with conspicuous markin gs.
snouts and/or various sensory barbels. There 
are hignly
 

coloured species and only 


are:A
 
Ninety five species of tetrapods are kno'vn from thi. 

- 12 mammals, 59 birds, 20 reptiles, 4 amphibians. Most spesi.es 

least partly aquatic, Wildlife speciesare arboreal or at 

are listed in Appendix 2.
 

MANGROVE ASSOCIATION
3. ECOLOGICAL IMPORTANCE OF THE 


3.1. AUATIC ECOLOGY
 

The mangrove association may be considered of great
 

Gulf r-c.ion ecosystem, including the estuimportance to the 

the ffshore Gulf of Fapiia


aries,adjacent coastal water- and 

the majcr source
 __ashi-h or lt.tv ri bablv makes itits 
 -ors
measuren
oforcan'j ,,rients. Rapson (1955) 


of Papua waters. He found that
of phytoplankton in Gulf 

in the Gulf where -h re is much freshwater, phvto"inshore 


plankton production is low". These low levels can probably
 

very turbid water which would greatly
be attributed to the 
this Rapson noted large

limit light penetration. In area 
had carriedquantities of plant material which been out 

found that 90, of water
from land. In Florida, Ray (1974) 

from manIrovc,
borne debris within the mangrove zone is derived ;
 

of this is exported to adjacent water.s

vegetation. About half 

so that about 35-60%
in the form of fine suspended material 


matter on the off-shore oolithic banks is

of all suspended 

productivity of associated
of mangrove origin. The high 

suf;pended matter.
estuaries and banks is due to such 

delta studies (Ilaines.1976) have
In the Purari-Kikori 

sources of food avail'tl .Le 
that fish utilize virtually allshown 


and fruit from terrestrial sources. (Toxotes,

-insects 

some catfish)
 s , some catfish)detrital mud (Scatophns ,mullet-
invertebrates (gudgeons,gobies, -,fbassids,anchovies
- small 


etc.)
 

http:spesi.es


- prawns and crabs (polcdactylus,,rohniuu,Lates,Kurtu8, 
Scutengrculis,Pristia,some catfish)
 
molluscs (Cirnetodus,Acanrhopagruf,Takitugu)
C r ha h us L t ,Joh.,Ls,Poldacty~us,some
-fish 


catfish)
 

Some fish are primarily estuarine, with the mor portions
 

ooe in the mangrove areas. Others

of ther 

appear toenter -- e estuaries irom t-h1 -Tt or rivers 

again pass through the area on 
mainly to forage, while others 

area or in adjacent
breeding migrations or breed within the 

which within mangrove
coastal waters. Those forms breed the 

clIt or in the adjacent sea frequently utilize the area as 
-of develope during vajrn tiges 

_ r~vgnnafQ_ zonesand riverine forrs penetrate the mangroveent . harine oreither as small peripheral populationso varying degrees 
ccasionai individual stragglers.
 

Table 1 summarizes the data presented in Appendix 3. It 
the man vlO c0munityives some idea of the inter-linkiurzf 

the adjacent marine and riverine communities and the
• th 
 the
 
,resence of juveniles indicates which species utilize 


pangrove area for breeding or nursery grounds.
 

fish species recorded from Purari-Kikori
able 1. Types of 

mangrove estuary 
areas
 

Marine Riverine Total(l)
Estuarine 

species species species
 

15 134
63 59
Adults 


35 21
juveniles (2 ) 5 58
 

141
63 65 16
Total 


1)As some species can be classified under several
 

are not 
the sums of columns.
headings, totals given 


(2)As the specific identification of juvenile fish is
 

the numbers of species given
frequently difficult 

are approximate only.
 

state of Australian
Walker presented an outline of the 
knowledge of the biology of 

prawn fisherie!, and present 

major species. fie describes how the juveniles of most
 

the fh;ghly productive Ps-aries and adjacent coastal 
zones
 

a.J._nur ery gruds e.. seagrass beds .i.Moreton bay,
 
juvenle penaeid prawns havenumbersQueensland. L [rge of 



been observed and collected by the authorb at various 
seasons within the Purari-Kikori mangrove areas and along 
the coast, but these have not been fully studied as yet. 
Macrobrachiu, spp., including the large ro-enbcrgii, are
 

the commonest prawns o the upper cstuarieswhence they 
extend into the freshwaters azove the man.grove zones. Ind
ividuals carr'ing eggs are found in both estuaries and 
rivers indicating breeding in both areas. 

3.2. TERRESTRIAL ECOLOGY
 

Various species of wildlife are associated with Gulf 

Province ifl-:t :ores.ts. Four speriis of birds were found 
to be restricted to the mangroves i.e. two flycatchers 
(Poeciledrycas puiverU' 'ar r:ficoL),one mangrove
 

hroch and one mangrove kingfisher
Muzor,*la (..ra 
(HaZcvorn 9hcr s). Apnendx>. 2 list'; all species of tetrapods 

'ifvestheir typical habitats.confirmed from this area,and 

There is a very hi poulation density of the spotted'h 

cuscus (?h.cicsoer cacu~aurs) in the Purari mangroves, indic
ating that this is the- shci, favtr,-d ,hbi tat in this region. 
Cuscus scratch marks on tree trun!s are regu1arly found, 
and young leaf damage from brows!ing, cua;cus is also evident. 
Mangrove forest is a favoured roosting place for Torres 
Strait pigeons (uDucuaia spilorrhca) and flying foxes (PteropuB 
rnaaroti.s,?. a:;£.7 ir a). Flecks consisting of thousands of 
Torres Strait pigeon- can be observed roosting on mangrove 

trees and sometimes small branches break due to their weight. 
Young foliage is also damaged by pigeons.
 

The terrestrial and nemi-terrestrial species such as
 
cassowary (Casuarisu cc :arii) , bush turkey (TalegaLa fusci
rostric), wildfowl (...a 5 f:,sctnct) and bandicoot
 

high ground
(Echy-,.i-erc sp.) are us-;ually -rstricted to drier 
or to the edges of mangroves adjoining the forested areas 
inland.
 

Migratory birds such as maiapie gloose (Ansaranac seinipaZrnata), 
black duck Anac- periio:;a), pelican (ie Zeoanus conspi

ci:.atus), royal spoonbill (Pcac:c recia), and glossy ibis 
(?Legaa a fosc-iaa. are only foud in the a rea dur ng the
 

September.
southern winter between June and 

There are 6 species of protected fauna in the Gulf 
i.e. two birds of paradis!e (Paradisae.Province mangrove area 


raggiana,.-eleucides meaalesca), three egrets (Egretta alba,
 

E.garzetta,E. intermedia and one dugong (Dugong dugon).
 



2. 4)NDACCRETION 

of ]andare kncvn to accelerate the orocessMangroves 
yaCne 1969), and to stabilizeaccretion (olerwegr 1964, 

1972)and protect shore-liues from erorion (Davis 1910, Savage 

Coastal accretion appears to be occurring in the Purari-


Kikori deltas 
as 	evideiced from old maps and village traditions,
 

however, to daie,this has not been documented. 

3.4. SUMMARY 

plays a major role in maintaining
The mangrove association 

the present ecosystem of the Gulf region by:
 

carried down from watershed
1. Holding and settling silt 

areas
 

2. 	Trapping inorganic nutrients carried down from the
 

watershed, and converting them into the organic matter
 

which forms the base of 
the food chains for the est

uarine and Gulf of Papua communities
 

3. 	Stabilizing and protecting delta from erosion
 

4. 	Providing shelter and feeding,breeding and nursery
 

grounds for fish, crustaceans and other marine life
 

feeding and breeding grounds
5. 	Providing shelter and 


for various terrestrial wildlife
 

of 	 inter-linkage
6. 	Functioning as a zone interaction and 


with adjacent riverine,marine and terrestrial communities.
 

THE COIMUNITY4. 	 UTILIZATION OF ?RSOURCES FROM. MANGROVE 

The following list summarizes the important recorded 

the mangrove comunity in South East
 uses of resources of 


Asian, African and American tropics (Watson 1928,Heyne 1950),
 

in Papua New Guinea. Those marked by asterisks
as 	well as 

ire observed or recorded in the Gulf Province.
 

4. . TRADITIONAL SUBSISTENCE USES 

1 	Mangrove timber for building material
 

* 	 2 NYpa fronds for thatching material 

3 	Fish stakes from mangrove timber
 

* 	 4 Firewood or charcoal from mangrove timber
 

for substitute
5 	PneumnaLophore roots of Sonneratia 

cork or for floats of fishing nets
 

for fishing net preservative
6 	Mangrove bark extract 

or for -ood stain
 

7 	Dyes from mangrove root extract for textile and
 

leather colouring
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cigarel.le papir substitul.iYoung Nypa leaves for8 
from Avicannia
Acanthus fruit, exudesMedicinal uses: 


and Ceriops bark etc.
 
9 


* 10 Fish poison from Derris root
 

Food,e.g. young radicales of Bruguiera, 
fruits of
 

* 11 
Sonneratia aLba, edible fat from Cerbera seeds,
 

extract of Rhizophora mucronata fruits for alcoholic
 

drink
 

Wildlife,fish and invertebrates harvested 
for food.
 

* 12 
 the Purari delta area
 Wildlife species utilized in 


are listed in Tables 2 and 3.
 

4.2. 	COMMERCIAL USES
 

Tannin extract from mangrove bark
* 	 I 

a source 	of polyhydro-phenol for
 2 	Tannin extract as 


glue
 

Source of dyes from mangrove bark extract
3 


4 Mangrove timber for railway sleepers
 

5 Mangrove chips for paper pulp
 

6 Gas from mangrove wood or charcoal
 

,7 Mangrove fibres for viscose rayon
 

8 .Alcohol,vilnegar and sugar from sap 
of Nypa flower
 

* 	 9 Crocodile skins
 

* 10 Estuarine fisheries
 

11 Aquaculture
 

Table 2. 	Numbers of vertebrate species 
recorded from the
 

community 	and their human
 Purari-Kikori mangrove 

utilization (*)
 

Subsistence
Commercial 

species
 

Total 

numbers species 


4 
 10
12
Mammals 

18
5
59
Birds 


4
Reptiles 20 	 13
 
-4
Frogs 


133
60
142
Fish 

174
73
237
TOTAL 


Many species are utilized t 4ing degrees by the
 
These species are
 local population,mainly for food 


defined here as "subsistence species". 
Species which
 

enter the cash economy,e.g. being offered 
for sale in mar

kets, are termed here "commercial species".
 

http:cigarel.le


Table 3. Wildlife snecies utilized by villacers for sub
sistence purposes
 

Species are listed in decreasing order of hunting pressure
 
and degree of utilization.
 

Phalanger macuZatus 


SuB secrofa 


Ducula spilorrhoo 


Anas superciZiosa 


Pteropus spp 


Megcrodius freucinet 


Cacuar&us casuarius 


Talegal'a fuscirostris 


Echymipera app 


PeZecanus conspicilZatus 


Varanus indicus 


Cccat::a galerita 


PZatalea regia 


Ducula rufigaster 


Plegadia faZcineZZus 


OactyZopsila spp 


Petaurus breviceps 


CrocodyZus porosus 


CrccodyZus novaeguinea 

,:::uraras seeipa~nata 


Hydrorys chrysogaster 


PhcZacrocorax sulcirostrie 


Anhinga rufa 


:ucong dugon 


PtiZinopus superbus 


- cuscus 

- bush pig 

- Torres strait pigeon 

- black duck 

- flying foxes 

- common scrubfowl 

- double-wattled cassowary 

- black-billed brushturkey 

- bandicoot 

- Australian pelican 

- common monitor lizard 

- white cockatoo 

- royal spoonbill 

- purple-tailed imperial pigeon 

- glossy ibis 

- possum 

- sugar glider 

- salt water crocodile 

- freshwater crocodile 
- magpie goose 

- common water rat
 

- little black cormorant
 

- Australian darter
 

- dugong
 

- superb fruit dove
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5. ECONOMIC IMPORTANCE OF TIlE MANGROVE COMMUNITY 

5.1. PRESENT ECONOMIC VALUES OF MANGROVE COMMUNITY EXPLOITATION 

At present, there is some commercial production of crocodilc
 
skins and some commercial fishing in the Purari-Kikori deltas.
 
The resources are also used for various subsistence purposes suci
 
as fish and wildlife for food and materials for buildings and
 
fuel.
 

5.1.1. CROCODTLE SKIN INDUSTRY
 

No accurate estimate of the wild population of crocodiles 
in the Gulf Province mangroves is available and neither is 
there any record of the quantity of crocodile skins traded 
from the Gulf Province. There are, however, 18 years of 
records of crocodile skin exports from PNG averaging about 
K 400,000 per year (Downes 1970, Lever 1975)(1). A very appro::i
mate estimiate is that one quarter of the crocodile skins 
exported from Papua New Guinea comes from the Gulf Province and 
that half of the crocodile population occurs in the mangrove 
habitats. It is also estimated that, in terms of the crocodile 
skin industry, the mangrove swamp could be valued at 2ot/ha/year 

5.1.2. SUBSISTENCE WILDLIFE UTILIZATION
 

It has been documented that people in rural areas of 
Papua New Guinea are heavily dependent on wildlife for sub
sistence and other purposes (Liem 1975,Liem et al 1976). An 
estimate of the wildlife harvest for 7 villages in the 
Purari delta, with a combined population of about 800, is 
presented in Table 4. The hunting grounds of these villages 
cover an area of about 100,000 hectares. Assuming that the 
wildlife harvested is constant throughout the year, the area 
su.rveyed may be valued at K 20,000 per year in terms of 
wildlife harvested, or the mangrove swamps are valued at 
around 20t/ha/year.
 

(i) Papua New Guinea currency: 1 K(kina) = 100 t(toea). 

In December 1977 1 K = US $ 1.365 
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Table 4. Wildlfe species harve!;ted in rourteen days by
 
villagers in the Purari delta
 

Est.weight Est.value
 
Number (kg) (K)
 

Bush pigs 21 600 500
 

50 150 250
Cuscus 


Torres Strait pigeons 16 5 5
 

2 2 2
 

9 8 10
 
Wildfowl 


Black duck 


6 20 20
Pelican 


16 12
Monitor lizard 4 


2 1 3
Bandicoot 


1 2
Water rat 2 


Hornbill 1 1 3
 

Spoonbill 2 2 6
 

806 K 813
TOTAL 115 


Data are taken from seven villages (Akoma,Kapai,Kinipo,
 
Maipenairu, Mariki, Barea and Morowam) in the mangrove
 
area of the Purari delta. Surveys were conducted in January/
 

February and July/August 1976. Cash values are estimated only.
 

..3. BUILDING MATERIALS AND FUEL
 

Virtually all village houses are constructed from man

grove timber and Nypa palm matting. Additionally, mangrove
 

timber is the main source of firewood. It is very difficult
 

t out a cash value on the shelter and enryprovided by 
mn-roves to the hu.p_-4%.tion and no attempt is manre 
:,re. There nfioever, no doubt that these resources are 

of considerable value to the subsistence economy.
 

FISHING5.1.4. SUBSISTENCE AND SMALL SCALE COMfERCIAL 

A detailed analysis of subsistence fishing in the Purari
 
delta will be presented in another report in this series
 
(Haines in prep.). The main source of animal protein in the
 

diet of villagers is fish and aquatic invertebrates of the 

mangrove zone.
 

fish was 0.08 kg and crabsThe average Uaily catch of 

0.04 kg pier head of population. Prawns were not fully recorded
 



Dut appear to be caught in comparable quantities.
 

The estimated annual subsistence catch 	for the Purari
fish and 300Kikori deltaic area is almost 600 tonnes of 


crabs. A noteworthy point concerning fish is that
tonnes of 

a large part of the catch consists of small fish, e.g. ambassids
 

gobies, gudgeons and small catfish.
 

In this paper "commercial" implies anything entering
 
this


the cash economy e.g. anything sold in the market. In 


sense virtually all fish, crustaceans and molluscs caught
 

can be considered as com.-ercial,
for subsistence purposes 

because they are 
sold in markets from time to time.
 

The bulk of market commerce is restricted to freshly
 
recent
caught fish and molluscs anl live crabs. Until the 


introduction of cold smoking and salting and sun-drying
 
no efficient methods for preservingtechniques, villagers had 

still limited to a few villages
fish. These techniques are 

altered market patterns as yet.
and do not appear to have 

Because no market surveys have been carried out it is
 

not possible to give figures. The main 	 market species are 

mudcrabs (ScyLZa serrata),mullet (ugilidae), eel-tail catfish 

(Plotosidae), catfish (Tachysuridae/Ariidae), jewfish (Sciae

nidae) and various bivalve molluscs. 

5.1.5. COMMERCIAL ESTUARINE FISHERIES
 

are rich in estuarine fish,
 

mudcrabs, brackish water prawns (Macrobrachium rosenbergii)
 

and molluscs. Commercial development is at an early stage,
 
with frozen fish fillets being produced for the highlands
 

and Port Moresby markets. An estimated 8-10 tonnes mixed
 

fish are produced annually (Anon.1976). This is only a small
 

fraction of the potentially exploitable fish and other
 

brackish water resources of the mangrove area.
 

The Purari-Kikori deltaic areas 


There is considered to be good potential for developing 

a larger scale fishing industry based on barramundi, catfish, I 
spp.),threadfin salmon (Polynemidae), sharks (Carcharhinua 


mudcrabs and brackish water prawns (Anon 1976).
 

5.1.6. PRAWNING INDUSTRY IN THE GULF OF PAPUA 

Trawling for prawns (?enaeus spp. and Metapcnaeua spp.)
 

and spiny lobster (Panuirus ornatus) is the main commercial
 

activity in the Gulf of Papua (Anon 1976).
 

The annual prawn catch varies considerably, the highest
 

catch occurring in 1973-74 when almost 1 million kg, worth
 
ave-
K 2,572,000 were exported (Wilson and Tatamasi 1976). It 


rages out at about 460,000 kg exported per year at i value
 

qf K 1,600,000.
 



On the basis of these figures, assuming all prawns
 

taken use the Purari-Kikori estuaries as nursery areas, the
 

area 
could be valued at around K 5.00 per hectare per year in
 

relation to the prawn catches. The assumption is unproven 

to date and smaller estuaries outside the Purari-Kikori 

area probably also serve as nursery grounds. This figure
 

-hould therefore be regarded as the maximum likely value
 

for the area calculated on this basis.
 

5.1.7. OTHER FISHERIES IN THE GULF OF PAPUA
 

Other off-shore fisheries are at a very early stage
 

of development. There is potential for utilizing trash
 

fish from trawlrs and for shark and tuna fisheries (Anon 1976). 

Nutrients carried out from the mangrove ,reas must make
 

an important contribution to the fish biomass in the Gulf
 

of Papua.
 

The total economic value of the Gulf Province man

grove com-nunity in relation to the existing,developing and
 

potential fisheries dependent on it cannot be fully assessed
 

at present. Newell and Barber (1975) esred thvt ptnlrine 
depeznLdent fish c0ntributed 32 nf hp total marine fisheries
 

n -l'n A"stral" " 71-72. In Queenslan -t-has
 

been estimated that the total annual value in cash,employ

ment and kind which arises out of the exploitation of fish
 
:r-i.urces dependent on the mangrove swamps of Moreton Bay can 
..- set at AS 14,000,000,i.e. a net annual return in the order 

of AS 750 per hectare of mangrove forest (Harrison 1967,
 

Jones 1972).
 

POTEN7IAL ECO-0',IIC VALUES OF RESOURCES OF THE MANGROVE 

COMM1UNITY 

5.2.1.TAN:NIN EXTRACTION FROM MANGROVE BARK 

A tannin ext_-ctinn inrnifry was established at Aird Hills
 

near Kikori in the 1950's but 
it closed down soon afterwards. 

}Eilis (1956) estimated that an average yield of 37 tonnes
 

al .~n.zovhorc and Bruacuiera fresh bark per hectare could be 

produced from the Gulf Province mangrove. The present cash
 

value of this product is not available. In Papua New Guinea
 

at present it is not economical to exploit tannin from the man

j,:'..e bark on a large scale basis, except as . by-product of 

timber and woodchip operations (Office of Forests,pers.comn.).
 

5.7.2. TIMBER FROM IANGROVE TREES 

Hillis (1956) estimated that there are about 22,536,00 

tonnes of harvestable mangrove Li.iber in the Gulf Province. 

-The present value of this resource is not available. At present 

there is a small scale commercial exploitation of mangroves
 
for timber.
 



5.2.3. WOODCI I' FRO!,! ,ANG'(OVH, THE*ES 

Oji Paper Co.Ltd. and Shin Asahigawa Co.Ltd. (1975) 
the Gulf Province mangroves
made a preliminary survey of 

for woodchipping. It was reported that over 20 species of 
the volume consists
 mangrove trees are present and U6',t of 


of Rhizo;:ora spp. , 3B uz-',ira -pp., and Camp to tc.,on spp., 

with diameter of 27cm dbh (diameter breast height) or over. 

Out of the 230,000 ha surveyed 110,000 ha is economical 

forest for a xoodchip industry. The total log volume in 
stand is estimated at

the 110,000 ha economical mangrove 
m3. With the estimated annual production of7,879,000 

woodchip of about 136,000 m, covering an annual coupe of 

2,000 ha, and royalties of 35. t/m 3 , the production \I)about 
valued at K -17,100/pa in roy

of this resource could be 

alties. Hence if used for woodchipping the mangrove 

Province could be valued at approximatelyforest of the Gui f 
(;.issumed regenerationK 7.00/ha over a period of 20 years 

return of about K 0.15/ha/yr, in royalties.time) or a net 
would through employment opport-Additional benefits come 

wouldunities and services. Approximately 2,300 nationals 


be emplcyed under these proposals.
 

no
 

likelyhood of this form of deveiopment in the area in the
 
The Office of Forests (pers.comm.) f:ay there is 

foreseable future.
 

5.2.4. ALCOHOL EXTRACTION FROM NYPA PALM 

could be deve-The extensive pure stand of Nypa palm 

loped to produce alcohol, viiiegar,and sugar from the sap
 

of the flower stalk. In North Borneo (now Sabah) from a pure
 

stand of Vyuna palm a small scale industry could produce 

about 2,500" litres of 95%", alcohol/ha/yr (Foxworthy and
 

Matthews 1917) foi an approximate value of K 1,000/ha/yr
 
(1976 prices). There are about 48,500 ha of pure stand Nyp
 

the Gulf Province which are of potential economic
palm in 

importance.
 

5.2.5. BRACKISH WATER AQUACULTURE
 

In South-east Asiapatches of mangrove swamps have
 

into ponds for fish and shrimp culture. It
been developed 

has been estimoe. d-ithat the economic rturn on v-esjmern t 

in fish pond development is more than in mangrove wood pro
re is avanagedG-f-o1_0THe--h-i.hTh l-PiTppns,tin an income 

o abouf 11 to 1 or around K 100 per ha/yer" in favour of
 

fish pond production (Lawas et al 1972).
 

3 

(1) The Office of Forests suggests 80 toea/m to be a more
 

realistic figure than given by the company. Consequent
 

return in royalties would then be around K l.00/ha/'r.
 



it I':tlI,,:L Nvw (Dti u a'' V ; I Ii.,-!;u'd +.,i . ha-. hii.n 
unvi able lrldf.r a Ltunl)tnd in the high1lLnds but la,j lrv,:d 


present social and economic conditions (G1ucksinanper:-.comm.,
 

West and Glucksman 1976). 	Considering quantities of fish
 
lac: of any fish culturing, tradition
naturally present and the 


in the villages of the Gulf1 rV--based isT 
cuIture ere is conSTder---T-b-e both unnecessary and unviable. 

The only form of aquaculture with any chance of success would 

be the intensive culturing of a highly-priced exportable
 

with trout farming in the highlands (West and
productas 

Glucksman 1976).
 

OF EXITTING AND POTENTIAL 	 USAGES
5.3. C0.,PARATIVE VAIUES 

Comparisons of potential rponetar: return.s- per unit area per 
of the mangrove community 	 are 

year of the various resources 
given in Table 5.
 

the mangrove forest resourcesTable 5. Comoarative value of 

Effects on Cost of
 

Resource toea/ha/yr ecosystem development
 
Value 


subsistence
 
n.a. none-low none
building mater-


ials and fuel
 

none none
 

wildlife
 
subsistence 20 


subsistence 55 - none none
 
fishing
 

none none
 

crabbing
 
subsistence 20 


none none
 
prawning
 

crocodile skins none none
 

subsistence n.a. 


20 


500 	 none high

prawn trawling 


estuarine fishing
 
low low
and crabbing n.d. 


(commercial)
 
high
off-shore fishing n.d. none 


(commercial)
 

brackishwater n.d. high-moderate high
 
aquacu. ture
 

45 high high

mangrove woodchip 


high-moderate high
mangrove timber n.d. 


high-moderate high

tannin extraction n.d. 


none low:alcolibl from Nypa n.d. 

n.d.: not developed
n.a.: data not available 


or 100 It Office of Forests figure for royaltiesrov:ilti's; 



The c.;h or u',,istence frish is to b(. lSt pepvalue i taken 

kg whole weight and of subsistence crabs lOt per kv. T-e ,: fi

gures are based on a rough average of market prices in Kikori,
 

Baimuru and Ihu.
 

in Table 5 are the estimated values of the
Values given 


the mangrove community.which can be produced from 
developing infrastructures, 

resources 

Other factors such as the cost of 


costs of exploitation, employment provided and social costs.
 
also be 

are not fully considered here. These factors should 

used in a.sessinr the ultLmate importance of the various de

vel opmental strategites.
 

DEVELOPMENT6. LIKELY ENVIRONMENTAL IMPACTS OF LARGE SCALE 

6.1. MANGROVE HARVESTING 

scale logging of mangrove stands for timber, wood-
Large 

effects

chipping and/or tannin extraction may have several 


the impact would be
 on surrounding areas. The magnitude of 

loggingmethodand the extent ofrelated to the ratethe 

(see Figure 2).
 

(a) 	It could disrupt the energy and nutrient transfer 
and break the fo _Oa

from the mangroves to the estuary, 


in their area, reducing the productivity of the commucity.
 

be deprived of mangrove habitats.(b) Some wildlife will 


to south-easterly(c) Since coastal areas are exposed 


winds for six months of the year, they would be prone to
 

erosion by wave action if stripped of mangrove forest. The
 

area would also become an important erosiv,
strong tides of the 


force.
 

DAM DEVELOPMENT AT WABO6.2. HYDRO-ELECTRIC 

Power Project involves the building of
The proposed Wabo 
km inland
dam to produce hydroelectric power at .Wabo 100 


on the Purari River, the transmiusion of this power to a
 

on the coast and the development of an industrial
port-site 
(Snovy Mountains Engineeringcomplex at this port site 


Nippon Koei Co.Ltd. ,1974).
Corporation 

dam could affect the ecological balance ofThe proposed 
the Purari delta by altering a number of factors:
 

(a) the inflow of silt 

(b) the inflow of nutrients 

(c) the salinity regime 

(d) the flood regime
 

These could affect the mangroves of the Purari delta quite
 
eftect on the


drastically, but whether there would be any 


is not known (see Figure 2).
Kikori mangroves 




-II! 

(a) Inflow o silt 

An estimated 8076 	of the river-borne sediment of the
 

FjPurari river will be trap,.,.ed in tihe Wabo lake, resILI_gg 

j43,- ridurtnn of , ilt s upplve--ln -: n~ r_ o L~ 
delta has developedde.I~t-__(SNIEC/NK,1977). The hiphly 	 unstable 


a large quantity of silt.
because of the regular inflow of 
 b 
c baJ r ten- land accretionheat 	 ct r, c .rx-t n_ 'IThere :tnis ioiL_3JLh-m-%ppresent adl!;roX-iLO~r-Lw-hd 


r 


loss or of input will alter the balance toreduction silt 
in flowing water 	also
wards erosion. A 	lowered silt load 


erosive power. As mentioned above, the delta

increases its 


for -six months of the 
coast is exposed 	 to the south-easterlies 

well
 year, making it vulnerable to erosion from the sea as 


as the river.
 

A similar situation has occurred in the Nile delta
 

(Kassas 1972). T0._
al oing the balancehas halted the . 

to tipin favour 	of the erosive forces which have always
 

active process of coastal retreat has 
now
been present. An 

commenced.
 

the ecology of mangrove flora andThe role of silt 	 in 
fauna is not fully understood. A reduction of silt may affect
 

some animal and plant
the distribution and abundance of 

species.
 

(b) Inflow of nutrients
 

inflow of nutrients is likely to 	oe closely associated
The 

r v -e m u i t ng
 

with silt inflow. A loss of silt-associated nutrients will
,rL-t-v~-~-
h-nn
reduce the n 

eventually an absolut- reduction 	 in biomass dependent on the 

mangrove assetlat- n. 
nutrient flow is a well-documented effect on biota downstream 

from artificial impoundments. Following the construction of the 

Tsimlyanskphytoplanktonhydroelectricin thie Sea schemeof Azov inwasthe U.S.S.R. the biomass ofreduced by 2-3 times, and 

3 

that of the zooplankton from 600 mg/m to 24-50 mg/m 

3. This
 
the size of fish 	stocks (Kar

had a aMajor adverse effect on -

pevich 1953 as c..ted Y-7 T-f--3-3-Ti.
)-T Prior t the 

the Aswan Hiigh Dam in Egypt in 19G4, the annualclosing of 

catch of sardines (7zr dina P Zc 'ardus, Sardinc ba aurita 

from tile Nile Delta was
in waters off-shore
and S.maaCrcns:r[,) 
play an
estimated at 18,000 tons. The sardines appeared to 

important role in harvesting the burst of primary production 
flood-borne nutrients
associated with the seasonal peaks of 


from the Nile. By 1972 the catch had declined to 500 tons
 
(George 1972).
 

http:trap,.,.ed


Fig. 2 	 Sirrlified foodchah of rnrg3ove-estuariv- ecosystem, and effects LU 
of proposed developments. 
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-(c) Salinity ruzine 

The salinity regime of water within the mangrove zone wilt 

be altered by the changed flow rates from the Purari river.
 

While the dam is filling, flow rates in te river v.'l! fal1,
 

allowing an 
influx of sea water throu.ho:ut the system. Advers, 

effects of this saline intr'ision are more likely to be apparent 
than in tihe mangrovein the adjacent swamp and saLco forests 

zone. A certain adjusttme-nt of flow rate is possible during 

the filling period. After filling, the ..am- quantititos of water 
but :easonal fluctuation:;as prcviously wYill flow d'wn the river 


may to a certain extent be levelled out.
 

(d)Flnod regime 

Very little is kncwn about the significance of seasonal 

freshwater influxes into the ran'irove system. The limited 

;vatiable it he of considerable importinformation suc_ests to 


ancee.g.in Loui: -3ana,Ccp (i*,6u
i1--nd found that paro LLk es 

;5- fun 'i ad boring Lpon,_2L are contrecof mangrove ovu trs s:uch 
If the Wabo dam is built it 

at intervals tomay be neces:,ary to create artificial floods 
the: mangrove cormunity.
maintain the ocoll i,,cal balance within 

6.3. INDUSTRIAL POILUTION
 

A decision to develop industry within the Gulf Province, 

whether from the a'.abo or otherwise, would increase t:;eSchem-e 

likelihood of industrial pollution affecting the mangrove 

community. Such industry would need stringent controls on the 

disposal of wa.tes.
 

7. DISCUSSION AND HiYCOiNATIONS 

areas of the Gulf Province have considerableThe deltaic 

existing and potential importance to Papua New Guinea. They
 

their subare home to approximately 20,000 people who derive 

sistence needs for fod, fuel and shelter from their environ

ment. In additiun. emall quantities of produce are solid out
some ca-h income. The deltaicside the pr,,vince, bringing in 

. 

areas also provid? nure,ery grounds and ;-,rea rue iOilf nu'' 

in the Gulf of Papua. With earefulfor important fishcries 

area could become a major source of proteih
development the 


for Papua New Guinea and of export products such a:; m!Ahand
 

timber.
 

There is a need for more studies so that this complex s:',, 
in Papua New Guirea,butcan be bc~ter understood. Not only 

throughout the world there is increasing interest in mangroc 
of theand estuary ecosystems. As this area contains one 

largest untouched expanses of mangroves in the world, it is . 
to be carried out.lo*gical area for many iuth studies 

http:ancee.g.in


It is not desirable that comnitrcial developmeatc3 be 
as Papua
prevented while the basic research is going on 


New Guinea needs to develop its resources. However, commercial 
developments should be encouraged first in fields which have 
minimal effects on the environments, such as delta and off
shore fisheries and possibly small scale timber production. 
These operations would themselves pr.odce valua ble research 
data to be used in improving understanding of the system. 

Certain areas requiring further research can be ident

ified. These include detailed studies of: 

1. the nutrient cycle and its mechaniSms 

2. mi crobi1 olgy
 

:I. invertebrate faunal surveys
 

4. productivity 

5. ecology and gener:al biology of important species 
e.g. invertebrates: carid and penaeid prawns,mud
 
crabs and mound building animals
 

fish: threadfin salmon,catfish
 
wildlife: crocodiles,cuscus
 

6. nutrient export to the Gulf of Papua
 

7. forest regeneration
 

8. mechanisms of land accretion
 

9. siltation.
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8. APPENDICES
 

8.1. 	APPENDIX 1. - MANGROVE T.EES OF THE PURARI DELTA 

Rhizophoraceae Rhizophora mucronata 
R.apicua ta
 
R.conjugata
 
Bruguiera gymnorrlh;i..a
 
B.parvifZora
 
B.sexaneyu Za 
B.cyZindrica 
Ceriops decandra 

Sonneratiaceae 	 Sonneratia caceolaois
 
S.acida var. aZbn
 

Verbenaceae 	 Avicennia marina var. aZba
 
A.officinaLis
 

Meliaceae XyZocarpus granatum
 
X.moZuccensis
 

Sterculiaceae Heritiera littorclis
 

Myrsinaceae Aegiceras corniculatus
 

Euphorbiaceae Excoecaria agaZZocha
 

Plumbaginaceae Aegialitis annuZata
 

Palmae Nypa fruticans
 

Apocynaceae Cerbera sp.
 

Acanthaceae Acanthus iZicifoZius
 

Bombacaceae Camptostemon schuZtzei
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AN ROVESTHE PMRARI 
- TETRAPOD FAUNA OF 
8.2. APPENDIX 2. 


species found only in mangrove habitat
 * 

*, - species hunted 

MAMMALS
 

a. Arboreal
 
possum
 

4* DactyZopsiZa spp common horseshoe bat 
Hipposideros diadema 


sugar glider

Petaurus breviceps
* spotted cuscus 
phalanger maculatus
.
 big-eared flying fox
 
tPeropus macrotis Bismarck flying fox
 

pteropus neohibernicus=4 


b. Terrestrial
 
bandicoot
 

*4 Echymipera spp bush pig

Sus scrofa
* 


c. Semi-aquatic
 
common water rat
 

Hydromys chrysogaster
** 

d'. Aquatic
 
common dolphin
%is
DeZphinus de, dugong
 

** Dugang dugon 
 Irrawady dolphin
 
OrcaeZza brevirostris 


BIRDS
 

feeding,roosting and nesting
 - arboreal 

a. Tree/shrub birds 


white cockatoo
 
Cacatua galerita 
 fawn breasted bower bird
 
Chlamydera cerv'nliventris 
 long billed greybird
 
Coracina tenurostris 
 Papuan crow
 
Corus crru~ black-capped lory
 
Doruicsla lory 

Muller's imperial pigeon 
Oiceta lori purple-tailed imperialpigeon
rulger
fucula rufiqaste'DOucula 


Strait imperial

sTorres
D* pigeon


DOucuZa 3pilorrloa 
bar-shouldered dove
 

Geopelia humeralis 

western gerygone warbler
 

Garygone luca swamp gerygone warbler
 
Gerygone magnarostris 
 eclectus lory
 

roratusLo-ius glossy-mantled manucode 
Manucodia ater shiny flycatcher 
MonucCa atecto 



Myiagra 	rfico 
* 	 Myoreia erythroccph'aa 

lectarima j:vraris 
Oriolus szaZayi 
?achycephaZa pectoraZis 
Poecilodryas pulveruienta 
?aradi3aca ragana 

PtiZonopus cuperbus 

Rhipidura rufifrons 


* 	 F 

Scythrops novaehoZ7andiae 

SeZeucides r-clanoleuca 


broadbill flyatcner
 
mangrove yzimela
 
ycilow-bzI licd sunbird
 

brown oriole
 
golden whistler
 
mangrove flycatcher
 
Raggiana bird of paradisc, 
superb fruit dove
 
black-breasted rufous
 

fantail
 
channel bill cuckoo
 
twelvc-wired bird of
 

paradise
 

b. Tree/shrub birds - aquatic feeding, arboreal roosting and
 

nesting
 

Anhinga rufa 
DaceZo Zeachi 
Halcyon chZoria 
Halcyon macleayii 
Halcyon sancta 
Halcyon saurophaga 

Australian darter
 
blue-winged kookaburra
 
mangrove kingfisher
 
forest kingfisher
 
sacred kingfisher
 
white-headed kingfisher
 
little 	black cormorant
** 	 PhaZacrocorax suZcirostris 

c. Shore/mudflat birds - ground feeding, roosting and nesting 

Actitis hypoZeuca 

Arenaria interves 

Charadrius Zeschenau7ti 

Charadrius mongolus 

Heteroscelis incanus 

Himantopus hinantopus 

Limosa 	Limosa 

Numeniur madacascariensis 
Numeniur phaeopus 

PZuviaiis doninica 

Tringa hypoleucos 


common 	sandpiper
 
turnstones
 
large sand dotterel
 
Mongolian dotterel
 
wandering tattler
 
white-headed stilt
 
black-tailed godwit
 
whimbrel
 
whimbrel
 
Pacific golden plover
 
common sandpiper
 

d. Water birds - aquatic feedingarboreal roosting and nesting
 

** 	 Anseranas senipalmata 
Buterides striatus 

** 	 Dendrocygna guttata 
Egretta alba 
Egretta garzetta 
Egretta intermedia 
Nycticorax caledonicus 

** Platalea reaia 
** Plegadis falcinelZus 

magpie goose
 
mangrove heron
 
spotted tree duck
 
greater 	egret
 
snowy egret
 
lesser egret
 
rufous night heron
 
royal spoonbill
 
glossy ibis
 



- 22 

e. Water birds - aquatic feeding, ground roosting and nesting
 

black duck
 

PeZecanuo consiciZZat:48 Australian pelican

Anas cunaciZiosa 


ground feeding and nesting, ground or
f. Ground birds 
arboreal roosting
 

ccsuarius 	 double-wattled cassowary
 
common wildfowl
 

** Casuarius 
S* Megcpodius freycinet 

S TaZegaLa fuccirostris black-billed brush Turkey 

g. Aerial birds- ground feeding, arboreal roosting and nesting
 

brahminy kite
HaZiastur indus 


h. Aerial birds - aquatic feeding,ground roosting and nesting 

common tern
Sterna hirundo 


REPTILES
 

a. Arboreal/ground dwellers
 

green python
Chondropython viridis 

tree snake
Boiga irregularis 	 common brown 


house gecko
Gehyra spp 

pythons
Python spp 


b. Arboreal/ground dweller/semiaquatic
 

common monitor lizard
Varcnus indicus 

emerald monitor lizard
Varanus prasinus 


7arcnus scavcdori 
 Salvadoris monitor lizard
 

.rund dwellers
 

common grass skink
CarZic fusca 


i. Seriaquatic
 

water snake
Amphiesna spp 

pitted-shelled turtle
* Carettochets insculpta 

-
Siebenrock's snake 

neck turtle
 

salt water crocodile
 

CheZodina aiebenrocki 


CrocodyZus porosus 
 freshwater crocodile
Crccodylus novaeguinea 	 New Guinea short-neck
Elseya novaeguinea 

turtle
 

red short-neck turtle
Emydura subgZobosa 

soft-shelled turtle
PelocheZys bibroni 



e. Aqtiatic
 

** 	 Acrachordus Javanieu3 
Aipysurue spp 
ChoZonia mydas 

** 	 Caratta caretta 

FROGS
 

a. Semi-arboreal
 

Litoria 	infrofrenata 


b. Ground dwollor
 

Lachrioduo spp
 
Litoria nacuta 

Rana papua
 

file snake
 
soa snake
 
green turtle
 
hawksbill. turtle
 

great green tree frog
 

rocket frog
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8.3. APPE:NDIX 32.- FISH FAU!IA F TME P'URARI-KTKORI .IANGRCVE 
AREAS
 

These species were recorded during field work for the
 
fisheries part of the Purari environmental studies (Haines 1976).
 
They were identified primarily from keys and descriptions

in Weber and de Beaufort (19123-1962) and Munro (1967), and from
 
the fish r,?fn,rCn col lection at Kanudi Fisheries Research 
Station (Kailola 1975). Sharks were identified using an un
published key by Filewood. 

For general convenience the classification and nomen
clature used here follows Munro as closely as possible, as this
 
is the main handbook for New Guinea fishes. However, it
 
must be recognized that many major revisions of groups have
 
been completed since the publication of Munro.
 

A detailed account of the fish fauna in the Kikori-

Purari deltaic system will be presented as a separate
 
report in this series.
 

CODE:
 
* 	 predominantly estuarine i.e. main populations in the 

mangrove area 

h 	 predominantly marine, entering or with small populations 
present in the mangrove area 

R 	predominantly riverine, entering or with small popul
ations present in the mangrove area
 

J 	juveniles taken from the mangrove area
 

Carcharhinidae 

Carcharhinus Zeucas 
Carcharhinus gangeticus 
Carcharhinus glyphis 

(?) 
river whaler shark 
pig-eyed whaler 
whaler shark 

R 
* 

vliobatidae 

.4etobatus 77arinari spotted eagle-ray M 

Dasyatidae
 

Hi antura uar-nak long-tailed ray M 
Dasyatis sephen cowtail ray L 

Thinobatidae
 

.Vimotatos bati7Zum or armatus shovelnose ray M 

Pristidae
 

'vistis ,nio'rndon sawshark 	 *J 



7
Mcg :l's c:Iprilnoides ox-eye herring,tarpon 

Engraulidae
 

MJ
 
anchovy 


TrissocZes sutirostris long-horned anchovy 

ScutengrauZis hamittoni 

*J
 

Scu:tcngrauis scratchZeyi freshwater anchovy RJ 

StoZcphorus co mersoni anchovy MJ 

StoZephorus bataviensis anchovy M 

Stolophorus indicus anchovy M
 

Clupeldae
 

KowaZa macroZepis deep-bodied herring MJ 
Macrura brevis blackspot herring MJ 

Plotosidae
 

*d
eel-tail catfish
FZotosus can,-us 


Tachvsuridae/Ariidae
 

ioldspot catfish *J

Hexancmatichthys Zeptaspis 
HiXanatchthys latirostris(!Jbroad-nosed catfish RJ 

Hexanematichthus carinatus lesser thick-lipped catfish R 
(?) sharp-nosed catfish *J


Hexanematichthys dcnieisi 
*J
Hexancmatichthys pro.rimus(?) grey catfish 
*J
threadfin catfish
Hexanematichthlys stirlingi 


Hrcenma&tht~' a:strali5 (?) ridge-backed catfish M 
j
yellow catfish.
Hexancmatichthys sp. 

*j
high-nose catfish 


Pseudarius cr. long-faced catfish
 
Pseudarius coZcZoughi (?) granular-toothed catfish M
 

Nledystora sP. long-ridged catfish M
 

Netuma saoroiaes 


Cinetodus froggatti 


beach catfish M
 
* HemipimeZodus sp. flesh-lipped cAtfish 


Doiichthvdae
 

Doiichthys novaeguineac spoon-snouted catfish
 

Muraen1dae
 

*Gymothorax poZyuranodon freshwater moray eel 

Anguillidae
 

AnuZlla interioris (?) eel R 

Belonidae
 

long tom
Stopiatiure? strongyjura *J 



.
Hemirhafmflhidae (juveniles present,identification difficult) 


earcho; trus novaegui.neae 
Zenarchop'cruc ;retirostris 
Zencrchopter'us dunckeri (?) 
Labidorhamphus caudovittatus 

Bothidae
 

Pseudorh:;nbus elevatus 


Soleidae
 

Aseraggodes klunzingeri 

Ace-agCoes sp. 


Cvnoclossidae
 

ParapZagusia biZineata 

Cynoglosus hictcroiepis 

Cinogzotsus Oynogzossus (?) 
Cynoglossus punticeps 


Syngnathidae
 

Oostethun brachyurus 

Bombonia djarong 

Bombonia spicifer 


Mugilidae (juveniles 
identify) 

Cestraeus aoZdiei 

RhinomuciZ nacutus 
Liza vairiens-3 
Liza oLicopit 
Liza dussunieri 
Liza ±ade 
Mugi. ceiha.us 
MugiZ engeli 
Valam;s.Z buchanani C?) 
VaZamugiZ sehezi (?) 

Liza macroZepis (?) 


Polvnemidae
 

EZcutheronema tetradactZum 

?oZydacty!us sheridani 

Kurtidae
 

Kurt:us gulliveri 


Fly river garfish 

short-nosed river 
river garfish 

garfish 


JR
 
garfish 	R 

R 
?
 

I
deep-bodied flounder 


R
 
sole 

freshwater sole 


?
 

patterned tongue-sole MJ
 
tongue-sole MJ
 
tongue-sole MJ
 
spotted tongue-sole MJ
 

short-tailed pipefish * 
freshwater pipefish * 
banded freshwater pipefish* 

extremely common, but difficult to j
 

Goldie river mullet R
 
skip jack mullet iJ
 

diamond-scale mullet 
 * 

large-scaled mullet 
brown-banded mullet * 

mullet * 
sea mullet 
mullet * 
mullet *R 
blue-spot mullet * 
Troschel's mullet * 

*J
threadfin 

*J
threadfin 


nursery 	fish *J
 

http:ceiha.us


-

Carangtdat,
 

Caranx sp. 
Caranx sexfasciatus 
Caranx ignobiZis 
Clorinemus Zycan 
Chorinemun sp. 


Leiognathldae
 

Gazza achZamus 

Secutor sp. 

EquuZa equ.41a 

EquuZites berbis 


Apoconidae
 

Apogon ;iyaZosoma 


Kuhliidae
 

KuhZia marginata 


Latidae/Centropomidae
 

Lates caZcarifer 


Chandidae/Centronomidae
 

Paramaosis cu:liveri 
Priopidichthys gymnocephaLus 
Ambassis naZua 
Amassis nacracan'thus 
Ambassis buruensis 

Lobotidae
 

Lobotes surinamensis 

Datnioides quadrifasciatus 


Lutjanidae
 

Lutjanus sp. 

Lutjanus argcntimaculatus 


Pomadasvidae
 

Pomadasyj hasta 


Theraponidae
 

Therapon jarbua 
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trevally MJ 
great trevally M 
lowly trevally M 
leatherskin M 
leatherskin MJ 

Silver toothedponyfish M 
pug-nosed ponyfish M 
common ponyfish M 
ponyfish 

cardinal fish M 

spotted flagtail 

barramundi *R 

giant perchlet R 
percblet * 

perchlet * 
perchlet * 
perchlet * 

dusky tripletail M 
four-banded tripletail *J 

Papua black bass 
mangrove jack 

javelinfish MJ 

cresent perch MJ 



Snaridae
 

Acanthopc.arus berda 


Muliidae
 

Upeneus sulphureus 


Sciaenidae
 

Johnius beZengeri 

Johnius dussumieri 

Pseudosciaena soZdado 

Pseudosciaena sina 

CoZZichthys novaeguineae 


Sillaginidae
 

SiZiago sihama 


Pempheridae
 

Leptobrama mutZeri 


Toxotidae
 

Toxotes chatareus 


Epinephelidae
 

EpinepheZus tauvina 

Epinephelus fuscoguttatus 


Drepanidae
 

Drepane p .t.ta 


Scatophagidae
 

Scatophagus argus 

SeZenotoca multifasciata 


Callionvmidae
 

EZeutherochir opercuZaris 

CalZionyrms oagitta 


Gobiidae
 

Oxyurichthys jaarmani 

Cxyurichthys tentacuZaris 

Glossoqobius giurus 


pikey bream 


sunrise goatfish 


lumpy Jewfish 

green-backed jewfish
 
silver jewfish
 
drab jewfish 

paper-headed jewfish 


northern whiting 


beach salmon 


Archer fish 


estuary rock-cod 

carpet cod 


sicklefish 


scat 

butterfish 


flap-gilled dragonet 

milk-spotted dragonet 


goby 

goby 

flat-headed goby 


*J
 

MJ
 

RJ
 

* 
M
 

MJ
 

M
 

*RJ
 

M
 
M
 

MJ
 

*J
 
MJ
 

MJ
 
MJ
 

M*
 
M*
 
*RJ
 



yt¢i d a'' Sr 


:!,zreao .'iridis bearded goby
 

Periophtha]lnidae (Juveniles presentidentification difficult) J
 

PericPta.n:us schlosseri giant mudskipper *
 
Perior;'otc,aTriu. tieberi mudskipper *
 
PeriophthaZmuc kocreuteri (?)mudskipper * 
Peric.ophthaZnus vul3aris 


Eleotridae
 

?r-anobutic 7icrops 

Butis anboinensis 

Ophicara rrocephala
 

Fura':a .s 

Bunaka herwerdeni 

Oxye~eotris urcphthalmus
 

n c i ,,gui.nca 
Oxyeleotris Z.&neolatus 
Mogurnaa norurnda 

Platvcenhalidae
 

:?atc;cephaZus indicus 


Lagocephalidae
 

-!.'cphyus Zunaris 

TcrafuU pZeurostictus ?) 

Tc*cifizugu meraukensis 


Tetrodontidae
 

-'.,'nodon patoca 


.,.':hron reticularis 


Tr acanthidae
 

.r-acanthun indicus ?) 


.:,-acanthus biaculeatus 


mudskipper * 

gudgeon
 
gudgeon
 

spangled gudgeon *J
 
green-backed gauvin. *j
 
black-backed gauvina *j
 

loter *J
 
loter R
 
purple-spotted gudgeon R
 

bar-tailed flathead M 

silver toadfish I
 
toadfish M
 
toadfish ?J
 

milk-spotted toadfish MJ
 
reticulated toadfish M
 

tripodfish MJ
 
tripodfish 1
 



Suppi flkomentary list
 

These species have not been collected by the authors
 

but have been present in earlier collections from this area.
 

This list is prepared from Kailola (1975). Some collection
 
localities are poorly defined.
 

Engraulidae
 

Setipinna panuensis hairfin anchovy
 
Thruysa (T.riocccZes) mystax anchovy
 

llarpodontidae
 

Bombay duck M
 
Harpcdon nehereua 


Antennariidae
 

Lophichthyjs beschmai estuarine anglerfish M
 

Holocentridae
 

HoZocentrus spinifer spiny squirrelfish M
 

Carangidae
 

AZepes kalZa herring trevally M
 

Uraspis helvoZa 
 M
 
-!;.i:ch:hys-iigrofasciatus black-banded kingfish M 

Pnrastromateidae 

?arastromateus niger black pomfret M 

"' idae
 

band fish M
.,cnthocepoZa abbreviata 


Polvnemidae 

FoTinemus intermedius threadfin M 

Perlophthalmidae
 

Periophtha:nus cantonensis
 
novaeguineaensia mudskipper
 

Gobicididae
 

:.'arbZycpus sp. goby M 

hIcii'cs cirratus burrowing goby M 

Scombridae
 

RastreZZigar brachyaoma short-bodied mlickerel M
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