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GROUNDWATER INVESTIGATIo.N 
~lARSHALL LAGOON 1 

CENTRAL DISTRICT, 
PAPUA 

SUMMARY 

The topography of the Marsh~ll Lagoon. area is closely related to 
the geologyo The low-lying and swampy areas consist of Recent alluvial mud 
and sand; the higher land surface is underlain by tabular Quaternary lime
stone, and the isolated hills consist of folded beds of Tertiary limestone 0 

The average annual rainfall for Marshall Lagoon is 70. inches and 
falls mainly during the south-east monsoon. The Quaternary limestone on 
which the township is situated is a good aquifer; thus an adeq~atesupply of 
ground water should be available for the Government stationo A bore site has 
been ·selected. 

Wanigela village is built over a salt-water lagoon, therefore to 
provide a supply of fresh water to the village it will be necessary to carry 
out expensive drilling operations in the village, or, alternatively~ install 
a long costly pipeline from the mainlando 

Gavuone village is built on Quaternary limestone 1 . and there is an 
ample supply of ground water availableo The existing wells should be cleaned 
out or~ preferablY1 new wells should be sunk 0 .. ' 
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INTRODUCTION 

At the request of the Department of Public \~ol'ks» :ill inveErh:i.·~ 

gation of groundwater supplies was carried out at Marshall .Lagocln and 
'."f . .l!"ligela village. 

Marshall Lagoon Patrol Station is in the Abau Sub-Distriot 
of the Central District of Papua j about 80 miles south-east of Port Moresby. 
\vanigela village lies about 3 miles north-east of the Government Stationj and 
is built over. the lagoon. 

A plane servioe runs twioe a week from Port Mor8sby to Paile. 
'l1he airstrip is 3 miles north-west of the patrol station, on the right bank of 
the Lako River •. Coastal vessels call regularly at Marshall Lagoon on their 
way to and:.from Port Moresby. 

There are no vehicular roads in the area, except in the town
ship of Marshall Lagoon, but a road linking Cape Rodney to Marshall Lagoon is 
proposed. The road route has already been cleared. 

The population in the Council area of Marshall Lagoon numbers 
11~000; about half live near the Government Station· in the following villages: 

Village 

Wanigela 
Waiori 
Gavuone 
KeJ,erakwa 

Population 

2~000 
1,00b 
1,000 

570 

Marshall Lagoon township has a popUlation of about 50, among 
which are seven Europeans. The station will expand when the Sub-District 
Headquarters, which are now at Abau,· are transferred to Marshall Lagoon. There 
are two mission centres in the area~ one at Korela and the other· at Gavuone 
(Plate 1). 

The olimate in ··the Marshall Lagoon area is hot and humid. The 
average annual rainfall is 70 inches and falls mainly during the south-east 
monsoon (see Appendix 1). 

in the swamps; 
predominates. 

The vegetation around Marshall Lagoon is dominantly mangroves 
elsewhere, on higher ground,. a savannah type of vegetation 

PHYSIOGRAPHY AND GEOLOGY 

Much of the country around. Marshall Lagoon is low lying and 
swampy, but, in places, there are patches of higher ground. (Plate 1). The 
lagoon whioh forms the dominant physiographio feature of the lowland country, 
occupies a shallow depression 3.5 miles long, and 1i mile wide, and is situated 
3 miles upstream from the mouth of the Imila River, the estuary of whioh is known 

. as McFarlane Harb·our. The lagoon and the harbour are separated by a narrow 
constriction, about 350 yards wide, bounded by a rock bar on the.eastern side, 
and by the delta of the Lako River on the western side. The lagoon and the present 
configuration of the harbour are ascribed to a recent subsidence of the coast 
line - a feature widespread along the south coast of Papua. 

The waters in the lagoon are tidal and generally brackish. 
Oocasionally, during unusually high floods and when the tide is low, the water 
is fresh but is so loaded with silt that it cannot be used· for domestio purposes. 
South of the lagoon and east of McFarlane Harbour there is an area of higher ground. 
with an average elevation of 40 to 50 feet above sea level and where differences 
in relief are commonly of the order of 30 to 50 feet. The Government Station and 
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Korela Mission are built on this land platform. Gavuone village is situated on 
a smaller area of high ground 1 on the eastern side of the entrance to McFarlane 
Harbour. 

The swampy~ low-lying areas of Marshall Lagoon consist of recent 
alluvial mud and sand~ whereas the higher ground ,is composed of sub-horizontal 
beds of conglomeratic Quaternary limestone. There are fresh outcrops of 
limestone on the eastern side of McFarlane Harbour, at Marshall Lagoon~and 
near Gavuone where they form prominent cliff faces. Inland, the conglomeratic 
limestone has weathered into gravelly soil containing residual pebbles of ~uartz, 
jasper and metamorphic rock fragments. The oldest rocks in the area form a 
series of low hills to the south and south-east of the Lagoon. They consist 
of, folded limestone beds of Eocene age and crop out as inliers in the Quaternary 

'limestone., The Tertiary sediments trend on bearing 285°. ' 

MARSHALL LAGOON 
Existin~Water Supply 

WATER SUPPLY INVESTIGATION 

Marshall Lagoon township's water supply is solely derived from roof 
catchments ~ and the water is stored· in tanks beside each building. The three 
wells which have been dug on ,the station are hardly being used; partly because 
there'is sufficient water from roof catchment, and partly because the wells, have' 

, been neglected. The static-water-level in the wells is within 8 feet of the 
ground surface. Details of the wells are shown in Appendix 2; and their location 
is shown in Plate 2. 

, The Papuans ~ who live in Wanigela, Waiori and Gavuone villages obtain 
their fresh water a few miles upstream from the mouths of the Imila and'Lako 
Rivers, where th~y regularly work their gardens. 

KorelaMission uses rainwater from roof catchment; but the Mission 
also has an operational well, fitted with a windmill, which supplements their 
domestic needs during the drier period of the year. Because the well.water is 
hard, it is normally used to operate the sanitary installations of the residential 
~uarters of the Mission. However, the Mission school children fre~uently drink the 
well water, apparently without ill effect. 

Proposed Bore Site 

A bore site has been selected for the Government Station about halfway 
between the native married Quarters and the old hospital buildings, near the 
centre of a small valley. The location of the proposed bore site is shown in 
Plate 2. 

The factors which influenced the selection of the site weres-

1. The central pOSition of the site in relation to the development of the 
township. With the exception of the trade store and guest house~ all buildings are 
situated within 1~100 feet of the proposed site. 

2. The small valley in which the site is located in the only valley in the 
township with a significant catchment area. The catchment area of the valley, 
upstream frOm the proposed bore Site, covers about 10 acres. 

3. The ground elevation at the proposed bore site is approximately 40 feet 
'above sea level, and is far enough from the sea to· minimize the risk of saltwater 
contamination. 

4. The northern water-shed of the valley forms a narrow ridge trending 
east-west with a top elevation ranging between 90 feet to 110 feet above sea level. 
This ridge offers a good site for the installation,of,a large capacity storage tank 
close to the native married ~uarters. . 
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5. There appeat's to be little risk of water foJ..Lution in the valley -
but this matter should be investigated more t}10rollg:r~1.j'o 

A. hand auger was used to test the soil profile at the proposed bore 
site. Weathered Quaternax'y limestone 'tras found four feet below the top soil. 
Details of the soil profile are given in Appendix 3. 

WANIGELA VTIILAGE is built on poles over a mud flat about 150 yards from the 
eastern shore of Marshall Lagoon. The lagoon is bounded by extensive mangrove 
swamps 0 

At present the villagers obtain their fresh water from the larger 
rival'S flowing into the lagoon, which they regularly traverse 9n the way to 
their gardens. 

There are a number of ways in which a water supply could be provided 
for this village; but all would be somewhat expensive~-

(a) 

(b) 
storage 

Fit galvanised iron roofs and tanks to the village houseso 

Develop wells or bores on the mainland, fitted with windmills and. 
tanks; and reticulate the water to the village through plastic pipee 

(c) It is possible that: the-limestone ,bene<;l.th M<¥shall Lagoon contains 
f:ii'eshwater:, that ,could .be .tapped by boring a deep bore. However salt water 
contaminat:ii~m would be an ever-present problem, and it is c.9nsidered that this 
is not a practicable method for supplying fresh water to Wanigela village. 

WAIORI VILLAGE is in a position similar to Wanigela and has similar problems 
to be overcome to obtain a fresh-water supply. 

GAVUONE VILLAGE. ,Two shallow wells have been dug at Gavuone village. They 
'are situated near the southern end of the sports'field. The wells' are not 
lined, and as a result, the ground around the well has caved in be cause of the 
highly soluble nature of the limestone. The collars of-the wells are about 
five feet above sea level; and there is about two feet of water in them. The 
well-water is reasonably clean; but the bottom of the well is littered with 
putrefying organic matter. The villagers occasionally use the well-water; but 
they prefer to get potable water from the Lako River a few miles upstream from, 
its mouth. 

CONCLUSIONS 

The 'relatively high rainfall, and the presence of a good limestone 
aquller should ensure an adequate supply of groundwater for the Goverrune.nt 
Station at Marshall Lagoon. The water-table probably lies within 30 feet of 
the ground surface at ,the proposed bore site. The groundwater is likely to 
be hard 0 

The problem of getting fresh water for Wanigela village is one of 
,cost rather than ayailabili ty of groundwater, and the same applies to Waiori 
village. 

The existing wells at Gavuone should preferably be abapdoned; and 
new ones dug, adequately lined and protected. The wells could be operated with 
a hand pump. 
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APPENDIX I 

Average Annual Rainfall at Marshall 
Legoon 

The average annual rainfall at Marshall Lagpon over the last five 
years has been:-

1959 63 inches 
1960, 68 inches 
1961 12 inches 
1962 80 inches 
1963 85 inches 

. (Information supplied by Assistant District Officery 
. . Marshall Lagoon). . 

, Monthly rainfall averages for Korela Mission during 1963 and 1964 
are given below. The figures are'expressed in inches (the. information has been 
supplied by the Reverend Mr. Stafford).· . . 

1963 1964 

January 
February 3·51 
March 1.86 
April ·1-.·13 5.02 
May 5·50 2.14 
June 9·99 1.18 
July 4·91 2.61· 
August . , 1·64 . 4.64 
September 10.)1 5.96 
'October 11.09 5·15 
November 2·93 
December 1.93 

APPENDIX 2. 

DEl' AILS OF WELLS 

MARSHALL LAGOON TOWNSHIP (Plate 2). 

Well NO.1 

Location 

Height of collar 

Static water level 

Well diameter 

Depth of well 

Type of well 

Protection 

Nature of terrain 

Number of water samples 
collected 

- near Guest House. 

- in small creek bed - flow intermittent. 

- about 12 feet above sea level - collar about 
level with ground surface. 

- 5 feet 10 inches - date of observation 26/11/64. 

3 feet. 

- 8 feet from ground surface. 

dug well - lined with concrete pipes and operated 
by hand pump - occasionally used. 

- nil 

- eluvial boulders of limestone in clayey soil. 

- One, labelled Marshall Lagoon Sample 1~ ani sub-
mitted for analysis to the Department of Agri
culture on 1/12/64. 



Well No. ,2 

Location 

Height of collar 

Static water level 

Well, diameter 

Depth of well 

Type orwell' 

Protection 

Number pf,water 
samples collected 

Well No.3 

Location 

Height'of collar,' , 

Static Water Level 

Well diameter 

Depth of well 

Type of well 

Protection 

Nature of terrain 

Number of water 
samples collected 

" 

-6-

near old Council Ho~se 

in small creek bed - flovf intermittent. 

about 25 feet - collar level with ground 
surface. 

4 feet 11 inches,,- date of observation 
26/11/64. 

large well (because, of,.,caving of the grOUl'lJi). 

5 feet 8 inches from ground surface. 

- dug well -, crudely lined with logs (not used). 

- nil - nature of terrain~ gravelly clayey loam, 
underlain by limestone? 

- One ~ labelled Marshall Lagoon Sample No.2, ' 
/ •• 1 

and submitted for analYSis toth~ Department 
of AgTiculture on 7/12/64. 

near Technical School. 

in ,creek bed - ve~y small flow of water. 

about 35 ,feet above sea level. 

7 feet 5 inches -date of;observation 
-26/11/64.,,, " 

three feet. 

8 feet 6 inches from ground surface. 

- dug well '- lined with concrete pipes. 

nil. 

gravelly clalfey loam. 

One~ labelled Marshall Lagoon Sample No.3, 
and submitted for analysis to the Department 
of Agriculture on 7/12/64. 

,I, 



KORELA MIS~ION 

''ie.ll No.4 

Looation 

Height of oollar 

Static water level 

Well diameter' 

Depth of well 

Type of well . 

Protection 

Nature of terrain 

Number of water 
samples collected'" 

·"-7-

near mission wharf. 

in small creek bedQ 

about five to six feet above ·sea . level -
collar level/with ground. surfaceQ 

. !..... . 

five feet - date of observation 27/11/64. 

six feet 

10 to 11 feet. 

- .dug well lined with sections' of galvanized 
tank:; operated by a wind.mill~ 

top of well covered crudely. with sheet of 
corrugated iron. 

- Eluvial boulders of limestone. 

One) labelled Marshall Lagoon Sample No. 41 
and submitted to the Department of Agri
culture for ana1ysis on 7/12/64. 

--r------------

APPENDIX 3. 

Soil. Profile at· ProEosed Bore Site. 

Depth in,Feet 

o 2 

. 2 - 4 

4 6 

6 - 10 

10 

Description 

Concretionary brown soil containing 
calcareous manganese granules stained 
by iron oxides. Sample No.1 • 

R~di6h-brown cl~ey loam containing 
ro~~ed fragments of quartz and jasper~ 
and small pisolitic manganese concretions. 
Sample No.2. 

Weathered fragments of Quaternary 
limestone. Sample No. 3. 

Weathered fragments of Quaternary 
limestone. 

Not augered; but probably limestone. 
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