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REGIONAL GEOLOGY - MARKHAM VALLEY -

Territory of Papua.apiNew Guinea

SUMMARY

Farming and pastoral development, as well as increased standards of
living of the indigenous people has created a demand for supplies of ground water
in the Markham Valley. Some drilling has been carried out, to date on a
"wild cat" basis; and a geophysical investigation of the ground water conditions
is required to guide future drilling in the valley.^Little is known of the
structural history of the valley and it is suggested that, if possible, part
of the investigation be directed to helping to solve this problem.

INTRODUCTION 

This report has been prepared as a basis for a geophysical investigation
of the ground water resources of the Markham Valley. It is only since World
War II that farming and pastoral activities have been established in the valley
west of the Erap River; and the building of a road along the valley to provide
access to the rapidly developing highland areas has dons much to foster this
development. A number of properties have undertaken contract drilling to
provide ground water supplies, and the drill holes have, so far t been sited
only by intuition. It is felt that a survey to establish the extent of and
depth to aquifers in this area will do much to foster the exploitation of groundwater in the area.

LOCATION

The Markham River Valley is the eastern portion of a broad valley which
trends west-north-west from the head of Huon Gulf (147 °E, 6°45's), the Rama
River drains the western portion of the valley. The distance from the
RamU/Markham divide, to the eastern end of the valley is about 80 miles. The
valley floor has an average width of about 6 miles, and ranges up to about
12 miles wide (see Plate 1).

ACCESS

Lae, the largest town on the New Guinea mainland, is at the eastern
end of the Markham Valley. Overseas vessels regularly visit this port; and a
daily air service operates to Australia via Port Moresby. A formed, unsealed
road traverses the northern side of the valley as far as Gusap (in the Ramu end
of the valley). Most of the major rivers on this route are now bridged. The
Wau/Bulolo road branches south about 8 miles west of Lae; and the main highlands
road joins the Markham Valley road about 8 miles east of Gusap (see Plate I).
Minor roads to villages and farms branch off the road along the valley.

There are airstrips suitable for aircraft up to D.C.3 size at Vadzab,
Kadapit and Gusap (see Plate I).

TOPOGRAPHY

The Markham Valley is the eastern portion of the Ramu/Karkham depression,
a long, broad, flat floored valley, which is flanked, on the northern side by
the high, rugged Fieisterre/Saruwaged Range (ranging up to about 13,500 ft. abovesea level), and on the southern side by the Kratke/Herzog Range (ranging up toabout 12,000 ft. above sea level).
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The valley is deeply alluviated and grades gently eastwards to sea
level from the Rama/Markham Divide (about 1400 ft. above sea level). The
valley floor has a gentle slope to the south, and the Markham River drains
along the edge of the foothills on the southern side of the valley. The
Markham River is a large braided stream, and ranges up to a mile wide; it is
not deeply incieedl and its banks are commonly swampy.

Most of the streams draining into the Markham are heavily laden with
alluvium, and have built up extensive piedmont depoeits, particularly on the
northern side of the valley. The northern tributaries debouoh from the
mountains via youthful valleys, and flow to the Markham River in braided
channels which commonly fan out southwards across the valley (see Plate I);
in general they are not deeply entrenched in the floor of the Markham Valley.

VEGETATION 

West of Eadzab the valley is dominantly covered with grassland
(mainly kangaroo and kunai grass) interspersed with small areas of savannah
and rainforest. East of Nadzab the vegetation is dominantly rainforest,
much of which has been cleared for cocoa plantations.

OLDIATE

The rainfall diminishes westwards along the valley; Lae has an average
annual rainfall of about 200 inches, while at Kaiapit the rainfall is only about
90 inches per annum. West of Nadzab the South-East Monsoon (June to September)
is the dry season, and the olimate is hot and dry; east of Nadzab the period of
the South-i;ast Monsoon is humid and oppressive.

GEOLOGY

(i) Vella Floor 

The floor of the Markham Valley is virtually completely alluviated,
the only outcrop of basement is a small hill of Kaindi Metamorphios about 2
miles west of the mouth of the Erap River.

(ii) Southern Ranges

The mountains at the eastern end of the valley consist mainly of
metamorphosed sediments (Kaindi Metamorphios); these rocks have been tightly
folded and strike about north-northweast.

The Kaindi Metamorphios have been intruded by the Morobe Granodiorite,
and there is an outcrop of granodlorite flanking the valley south of Nadzab.

Further west the Kaindi Metamorphios are overlain by Upper Tertiarysediments which have been moderately strongly folded, and have an overall north-west strike.

(?)Palaeozoio metamorphosed sediments form the mountains at the western
end of the valley. These metamorphios have also been intruded by granodiorite,
but the granodiorite does not flank the valley a$ it is overlain by Tertiarysediments to the north and east.

The Tertiary pediments are less competent than the metamorphios, and
consequently there is a large etbayment in the central portion of the southern
side of the valley (see Plate I).



(iii) Northern Ranges 

The (?)Palaeozoic and Mesozoic rocks do not crop out on the northern
side of the valley. The ranges on the north sidil °quaint of Tertiary rocks,
dominantly sediments, ranging from mudstone to eenglonerate, strongly folded
and faulted and trending west-north-west. The youngest rocks in this series,
the Saffair Conglomerate, forms a festoon of foothills up to about 2,000 ft.
high, along the central portion of the northern side of the valley. These
rooks are folded, but have an overall dip to the north and are faulted Against
older Tertiary rooks forming the Illnisterre/SarumSged Range.

STRATICJIAPH! 

The stratigraphy has been summarized in Table I.

OPRUCTURS

The Ramu/Markham depression is generally considered to be a graben,
however the large-soale flanking faults usually associated with this type of
structure are not particularly evident in this area.

There is evidence of large-scale faulting along parts of the northern
side of the valley, but rather than one large fault, it appears that a number
of parallel and/or anastomosing faults formed the north side of the valley.
On the southern side, the ease for large-scale faulting is based mainly on
topography, and the absence of the older rocks on the northern side of the
valley. The evidence suggests that the depression has not resulted simply
from substienoe of a linear bleek along large-scale parallel faults, but rather
that its formation has been somewhat complex; and has resulted from several
stages of faulting and differential uplift of the blocks on either side of the
valley. Miocene limestone, now at an elevation of about 13,000 ft. above
sea level, forming the crest of the Saruwaged Range demonstrates the amount
of upthrust which has taken place on the northern side of the valley.

WIIIROLOG1 

The Markham River has a catchment area of about 50000 square miles,
over most of which the rainfall exceeds 100 inches per year. It is obvious that
an enormous mount of water lust drain through the valley; just hew much is
not known, nor is it known how much travels down the Markham River and how
much travels through the alluvium flooring the valley.

The area requiring investigation for underground water lies west of
the Etap River. In thie area a number of farms and grazing properties are being
established and assured water supplies are essential for their successful
development. In addition, improved standards of living of the indigenous
inhabitants of the valley has resulted in their desiring more conveniently
located water supplies.

There are surface streams in the area, but most of them are so heavily
charged with alluvium as to be unsuitable for use as a water supply, quite apartfrom the fact that the water would, in some places, have to be piped long
distances.
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Ground-water is the obvious answer to the problem and a number of
bores have been sunk, most of them were successful, although some have been
reported to have failed subsequently, (the cause of failure has not been
definitely establiehed, but it may have been only due to partial silting-up
of the bore). Copies of the drillers logs are attached (Appendix I) and
graphic logs have been prepared (Appendix II).

GEOPHYSICAL INVESTIGATION 

A detailed geophysical investigation of the whole of the Markham
Valley would be a long and expensive job. In view of this it is suggested
that detailed investigations be centred on one or two areas which have already
been bored to establish local aquifer conditions, and than to carry out
traverses across the valley to provide a series of profiles.

The investigation of the ground-water conditions of the area is the
major consideration, but it is requested that some thought be given to securing
information which will assist in unravelling the structural history of the
area.

Problems

Access - the northern side of the valley is readily accessible and traverses
can easily be tied to that side of the valley. But on the south aide the
Markham River will have to be crossed to tie in the southern end of most
traverses. The best method of crowing the river would be by canoe manned by
natives with local knowledge.

Grassland - the kunai and kangaroo grass grows above head-height through
much of the area; and as indiscriminate burning-off is forbidden, it will be
necessary to hire native labour to out traverse lines. It would undoubtedly
be more satisfactory to hire a permanent labour line, rather than to depend on
casual local labour for cutting traverse lines.
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APPENDIX I 

Drill Logs of Water Bores in Markham Valley 

The exact location of the bores is not given on the drillers log -
only the name of the property or property holder is given - and there has not
been time to locate the drill holes an the ground. The boundaries of and
nano' of the properties are shown an Plate I.
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