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PART 1. INTRODUC"I"ION
By H. A. HAANTIENS*

I. INTRODUCTION

(a) Survey Area, Objective, and Field Work

The area surveyed covers approximately 4600 sq miles between lat. 3°20'S.
and 4°15'S. and long. 143°00°E. and 144°30°E. on the north coast of New Guinea
(Fig. 1). Administratively, the survey area comprises the north-eastern part of the
Sepik district of the Territory of New Guinea, including Wewak, seat of district
headquarters.

The aim of the survey was to describe, classify, and map in a broad but
systematic way the lands of the area in terms of rock, land form, soil, vegetation, and
climate, relying on a maximum of air-photo interpretation and a minimum of field
work.,

The field work was carried out between July 26 and October 12, 1959. The
general mobile survey team consisted of H. A, Haantjens (pedologist), E. Reiner
(geomorphologist), R, G, Robbins (plant ecologist), and J. R. McAlpine (transport
officer). A separate and more detailed investigation of the principal forest types at
selected sites was made by I. C. Saunders (forest botanist) and R. Pullen (botanical
collector). Mr. J. A. Mabbuit (geomorphologist) visited the team in the field for three
weeks, The party worked along traverse routes (Fig. 2) selected by pre-survey photo
analysis so as to provide typical cross-sections of the country. Although extensive use
was made of 4-wheel drive vehicles, approximately 120 miles of traverse were covered
on foot, using existing tracks including one across the Prince Alexander Mountains.
In the southern regions the launch “Heron® served as base, carrying the party some
300 miles down the Sepik River and to the offshore islands. Two small fibreglass boats
with outboard motors made access possible to the many extensive swamps and water-
ways of this part. A short aerial reconnaissance was made from Marienberg over the
swamp lowlands of the Sepik River.

(&) Aerial Photograpls and Base Maps

The whole area surveyed, with the exception of the northern part of Kairiru
Island and three small gaps in map sheets Tring and Korogo, is covered by vertical
aerial photography, taken by Adastra Airways Ply. Ltd. in 1958. These photos were
taken from a height of 25,000 ft and have a scale of 1 : 50,000 at sea level. The
gaps were subsequently closed by photographs taken in 1964.

# Division of Land Rescarch, CSIRO, Canberra.
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The area is fully covered by wartime military sheets at a scale of one mile to the
inch. The information contained on these is, however, in many cases inaccurate.
A base map at a scale of 1 : 250,000 has been made by the Division of National
Mapping, Department of National Development, Canberra. This map has been
compiled from the recent aerial photography using the slotted templet method and
all available ground control consisting of astrofixes at But, Wewak, Maprik, Angoram,
and Timbunke.

II. SUMMARIES

(@) Land Systems

Twenty-seven land systems ranging in size from 8 to 600 sq miles have been
mapped and described. Mapping at a scale of 1 : 250,000 is based on interpretation
of aerial photographs. The descriptions are based on photo interpretation and field
observations of land form, soil, and vegetation and include the breakdown of the land
systems into units, which are tracts of terrain that cannot be represented individually
on the map but have rather small internal variation in land form, soil, vegetation, and
Iand use capability. Data on population and land use are given for each land system,
as well as an assessment of its potential for agricultural and forestry development.

On the basis of broad similarities the land systems can be grouped into five
categories.

Forested mountains include four land systems and comprise 600 sq miles
or 13% of the area. The alfitude is 20004000 ft and relief 500-1500 ft. Slopes
are mostly 20-40° and soils are generally immature, although skeletal soils are very

rare. The rain forest consists mainly of lower ranges forest with small areas of lower
montane forest,

Forested and prass-covered hills include eight land systems and comprise
1000 sq miles or 22%, of the area. Altitude is very variable but up to 1400 ft, whilst
relief ranges from 100 to 600 ft. Slopes are mostly steep and soils generally similar
to those in the mountains. The Towland hill forest is replaced by regrowth or grasstand
over many large and small arcas. Remnant upland surfaces with gentle slopes occur
in three land systems and have various kinds of strongly weathered soils and pre-
dominantly grassland vegetation.

Rolling to flat grass plains include three land systems and comprise 1100 sg miles
or 23%, of the area. Situated mainly between 100 and 400 ft altitude, relief is generally
less than 50ft except near incised through-going rivers. Moderately to strongly
weathered soils predominate, mosily with waterlogged slowly permeable subsoils
and coarser-textured upper horizons. Themeda—Ischaemum grass vegetation gives
way to forest near the streams.

Forested alluvial plains include six land systems and comprise 450 sq miles
or 109, of the area. Partly liable to flooding, these flood-plain and terrace tracts
have undeveloped alluvial soils of varying texture and drainage condition, covered
with several types of alluvium rain forest and regrowth, locally grassland,
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Sago, grass, forest, and mangrove swamps include six land systems and
comprise 1500 sq miles or 32%, of the area. Whilst the soils comprise mainly alluvial
clay soils and organic soils, the various types of swamp vegetation appear fo be
closely related to ground-water fluctuations and degree of flooding and inundation,
Both tend to be smaller near the coast althongh ground-water levels tend to be higher
there too.

(h) Climate

Recorded mean annual rainfall ranges from 6% in. at Bainyik in the plains
south of the coastal range to 96 in, at Dagua on the coast north of the range. Amounts
well over 100 in. can be expected in the ranges. Monthly averages range from 8 to
14 in. in the wettest month between October and March to 2-5in. in the driest
month between March and October. Rainfall is generally not heavy for a tropical
region, with one-half to one-third of the nnmber of wet days recording falls of 0-25 in.
or less and daily falls of over 2-00 in. occurring on only 3 to 6 days per year.

Average monthly maximum femperature ranges from about 84 to 87°F along
the coast and from 87 to 93°F at low elevation inland, Average minimum temperature
ranges from 73 to 74°F at the coast and from 69 to 71°F inland at low elevation.
There is a gradual decrease in temperature with increase in elevation.

Relative humidity is high throughout the year, usually between 75 and 839
at 9 a.m. and dropping 5 to 10% at 3 p.m. Inland it may fall to 509, during the day,
Winds are generally light; the average velocity of the south-east trade wind from May
to October is 10 knots and that of the north-west monsoon from December to March
18 6 knots, Squalls during thunderstorms, land and sea breezes up to 15 miles inland,
and local mountain and valley winds can have a greater velocity. Average cloud cover
is considerable throughout the year, ranging from three- to five-eighths and probably
more in the ranges.

On the basis of an assumed monthly evaporation of 5-01in, and an assumed
soil water storage of 4in., a water deficit for growing crops can be expected during
about two months per year on the inland plains, The deficits are not likely fo be
severe since rainless periods of more than 2 weeks are rare. In large parts of the inland
area the effects of any slight droughts are likely to be reduced by the ability of crops
to use shallow ground water.

(¢c) Geomorphology

Six physical regions have been recognized in the area: offshore islands; coastal
plains; Prince Alexander Mountains; hill Zone; upper plains; and Sepik flood-
plains.

Apart from a probable crysialline basement and a small area of strongly folded
schist in the coastal ranges, the rocks in the area are of Miocene to Recent age.
They include a variety of sedimentary rocks and limestone, intrusive igneous and
metamorphosed igneous rocks, extrusive rocks ranging from rhyolite to basalt,
and Quaternary and Recent alluvia and marine deposits.
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The history of the area can be traced back to a period of marine deposition
in a trough during the Miocene and Pliocene. Broad up-arching along an east-west
axis followed in late Pliocene to early Pleistocene. Strong faulting in the west was
associated with batholithic intrusion and volcanism. Erosion led to the formation
of a broadly undulating surface across the newly emerged structure and to deposition
of fanglomerates and alluvia to the south of the coastal ranges. Renewed uplifi
caused the dissection of most of the planated upland surfaces of the mountains and
hill zone and of the alluvia to the south in the upper plains, This was followed by
aggradation of clayey alluvium in between and south of the dissected fanglomerates,
probably in response to a relative rise in sea level, These upper-plain sediments were
in turn slightly dissected by through-going streams, probably parily as a result of minor
tilting and partly by eustatic lowering of the sea level. The Recent period is character-
ized by the formation of the present flood-plains, particularly that of the Sepik River,
which is the second largest river in east New Guinea with a channel depth of at least
30 ft and a width of 200-500 yd.

The land systems are strongly related to lithology and landscape history and the
geomorphology of each is briefly discussed.

(d) Soils

The soils of the area have been grouped into 16 major soil groups, subdivided
into 55 soil families. The major soil groups are tentatively equated with great soil
groups of the 7th Approximation,

Moderately to little-weathered brown forest soils, locally associated with
gleyed forest soils, are the most irnportant soils of the moumntains and hills, On
Tocal stable sites they give way to strongly weathered uniform red and yellow clays, on
fimestone and very calcareous sediments to rendzinas and shallow black earths,
and on local very steep slopes and natrow crests to lithosols. Remnant upland surfaces
with gentle slopes in the hill zone have a complex pattern of strongly weathered meadow
podzolic soils, gleyed red and brown earths, uniform red and yellow clays, and
podzolic red and yellow earths. The rolling to level grasslands of the upper plains are
characterized by meadow podzolic and dull meadow podzolic soils, meadow soils,
and rare occurrences of podzolic red and yellow earths, all developed in more or less
strongly weathered Pleistocene sediments, Dark colluvial soils occur locally on foot
slopes and concave valley heads in low hilly country, Young alluvial soils, dominantly
silts and clays, occur on flood-plains and low terraces throughout the area. They
are particularly clayey and gleyed in swamps, where they are commonly associated
with aliuvial black clays and organic soils. Old alluvial soils are formed on some
higher ferraces, fans, and beach ridges.

Textural differentiation appears to be a more common feature of soil develop-
ment in this area than is generally the case in New Guinea. It is most pronounced
in the two groups of meadow podzolic soils, distinct in the podzolic red and yellow

earths and the gleyed red and yellow earths, and noticeable in several gleyed forest
and brown forest soils,
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There are indications that kind and degree of soil formation are more related
to land form and site stability than to parent rock. On the other hand, parent rock
appears to have a significant influence on soil fertility, to a large extent independently
of the kind of soil.

(&) Vegetation

Twenty of the vegetation communities recognized have been grouped environ-
mentally into higher mountain, lower mountain and hill, alluvial plain and fan,
swamp, and coastal zone vegetation. Nine other communities are grouped as
successional and disclimax vegetation.

Higher mountain vegetation includes lower montane rain forest and lower
ranges forest, which are restricted to the wettest parts of the area. Lowland hill
forest of the lower mountains and hills is the most extensive forest type, a typical
tall and very mixed tropical forest. The forests of the alluvial plains and swamps
vary in structure and composition with drainage and site stability. They include the
tall well-drained alluvium forest, the irregular mized flood-plain forest, and the
much less mixed levee forest, found on small levees in the Sepik flood-plain.

Swamp vegetation includes a whole range of communities from swamp forest
to aquatic vegetation. There are three communities in which sago palms are
prominent. The best-developed swamp forest is found on organic soils near the mouth
of the Sepik River, Various kinds of tall grass communities are extensive throughout
the Sepik flood-plain swamps. Sedge—fern swamp, Scleria sedge swamp, and herbace-
ous swamp are of relatively minor importance, occurring commonly in small swampy
depressions,

The coastal zone vegetation consists mainly of mangrove woodland near the
mouth of the Sepik River and includes a narrow fringe of strand woodland that is
almost continuous along the sea-shore.

Six types of grassland are grouped as disclimax vegetation since they are thought
to have resulted from forest clearing and burning and to be maintained by regular
grass fires. The grasslands of the upper plains, largely consisting of the Themeda—
Ischaemum complex, are amongst the largest in extent in New Guinea and are of
particular ecological interest. The composition of the grasslands appears to be
determined both by edaphic factors and by the infensity and history of burning.

River scroll, river terrace, and coastal plain successions occur on unstable
parts of the flood-plains and coastal plain.

(f) F 01'6'.5'} Resources

Nine forest types are recognized and mapped. They correspond with the types
described in Part VI, but mapping has been selective in order to eliminate poor
stands and secondary vegetation. Lower ranges forest with 410 sq miles and an
estimated timber volume of 14,000 super ftjac is the single largest timber resource
in the area, tapping of which is extremely difficuit, however, because of rugged topo-
graphy. A large timber volume of 12,000 super ft/ac renders the 80 sq miles of well-
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drained alluvium forest attractive for exploitation, particularly since there are no
serious topographic obstructions, The largest accessible source of timber is 590 sq
miles of lowland hill forest with an estimated stocking rate of 5000 super ft/ac.
Distributed throughout the northern part of the area, this forest type in addition com-
prises 210 sq miles on very steep slopes.

Mixed flood-plain forest, although comprising 170 sq miles, is of less significance
because of the rather low stocking rate of 3500 super ftfac. Accessibility is impeded
by flooding and poor drainage. Campnosperma swamp forest (50 sq miles) is
generally of low value, but the timber volume rises locally to 8500 super ftfac.
Accessibility is a major problem. There are 90 sq miles of mangrove in the area.
Stocking rates have not been determined but are thought to be generally low.

() Population, Land Use, and Transport

The indigenous population numbered more than 76,000 in 1959-60, and
appears to beincreasing at an annual rate of 2%, or more. As shown on an accompany-
ing map, the population distribution is very uneven. The overall population density
is 17 persons per sq mile but a density of over 400 has been caleulated on some iribal
lands in the Maprik area. The distribution of the population over the land systems
is tabulated.

Subsistence cultivation, predominantly of various types of root crops, is the
principal type of agricultural land use. However, sago forms a substantial part of the
diet, particularly in the densely populated Maprik—Yangoru area and in the Sepik
swamps. Coconuts have always been used for local consumption as well as for
commercial copra production. More recently introduced cash crops are upland rice,
cocoa, and lowland coffee, which are now established on a very limited scale. The
disiribution and intensity of subsistence cultivation are shown on an accompanying
map. Approximately 375 sq miles or 8%, of the area are being used for gardens and
bush fallowing. Land use intensity ranges from very high on certain river terraces
and levees to very low in parts of the mountains. The distiibution of land use in
relation to environment and land systems is described. There is very little correlation
between land use for subsistence cultivation and land use capability for modern
agricultural development, as discussed in Part TX.

For New Guinea conditions the area is well supplied with roads and airsirips
{mostly of low standard), and with navigable waterways. There is a dearth of good
anchorages, and even Wewak, the main port, does not allow large ships to berth
at wharves.

(k) Land Use Capability

Land use capability has been assessed for all units of fand systems according
to a method adopted from the system used by the United States Soil Conservation
Service, United States Department of Agriculture.

Areas totalling 90 sq miles (2%) comprise land without or with only very
slight limitations to land use, and very suitable for arable crops and tree crops as well
as improved pastures.
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Land with slight limitations totalling nearly 400 sq miles (99;) is also suitable
for many types of agricultural production, but will require some erosion control,
drainage improvement, or heavy applications of fertilizer.

Approxzimately 1100 sq miles (24%,) of land with moderate limitations to land
use are generally primarily suitable for improved pastures, but marginal for permanent
cultivation. The limitations to development include flood hazards or waterlogged,
slowly permeable soils that cannot easily be improved. In addition, seil fertility is
very low on half this land. The wettest land in this group appears rather snitable for
irrigated rice.

Nearly 1000 sq miles (21%,) of land have sericus limitations, either because
of serious erosion hazards or very poor drainage, commonly associated with flood
hazards. Such land is unsuitable for cultivation but could generally be used for
improved pastures and, on 600 sq miles of steep land with fairly good soils, for tree
crops, although access would present problems. Irrigated rice appears to offer
possibilities on very poorly drained land, which in some areas has low to moderate
$AgO resources,

More than 1100 sq miles (249%,) of land with very serious limitations is either
sywampy or very steep and rugged. The steep land is best left under protection forest,
but forest exploitation may be locally possible. There are no other uses of this land
in the foreseeable future, although locally it is much used for shifting cultivation.

Nearly 1000 sq miles (209,) in the area are so rugged, severely flooded, andfor
swampy that they can be classed as land without any agricultural potential.

Large-scale reclamation of poorly drained and/or flooded land appears to offer
good prospects for raising the potential of some land now classed as having moderate
limitations. It will be more difficult to reclaim much of the land with serious water-
logging and flooding problems, and it will be very difficult indeed fo reclaim the land
with very serious limitations in the Sepik flood-plain swamps, even though the swamp
soils represent a large store of soil fertility.



PART II. LAND SYSTEMS OF THE WEWAK-LOWER SEPIK AREA
By H. A. Haanmiens,* E. REINER,T and R. G. ROBRINS |

I. INTRODUCTION

The land systems, as described in this Part and shown on the accompanying
land system map, are natural landscapes with a characteristic pattern of rocks, land
forms, soils, and vegetation that can be mapped from aerial photographs at the
map scale used.

Although the land systems are primarily natural, ie, genetic entities, much
consideration is also given to factors of land use potential in their establishment.
Land system names are derived from local geographical features such as villages,
rivers, and mountains.

Each land system consists of one or more units. These are areas of larid with a
particular combination of land forms, soeils, and vegetation, and are not mappable
either from aerial photographs or at the map scale used. A distinction is made between
simple units, with only one particular type of land form, soil, and vegetation (e.g.
flat terrace surface), and compound units, which have a particular sequence of land
forms, soils, and vegetation (e.p. steep ridges and narrow valleys). The great majority
of units in this report are compound units. They differ from land systems only in that
they are not mappable becanse of their very intricate pattern, indistinct boundaries,

or small size. -Consequently, in land systems with only one unit, land system and unit
are identical.

In the land system descriptions, the extent and geographical position of the units
are indicated under the heading Area and Distribution. It will be clear from the

previous discussion that this information cannot possibly be exact and must remain
tentative.

II. GrROUPING OF LAND SYSTEMS FOR GENERAL DESCRIPTION
OF THE AREA

The 27 land systems have been grouped into the following broad environmental
types of land (Fig. 3).

* Division of Land Research, CSIRO, Canberra.

1 Formerly Division of Land Research. Present address: Nieder Gelpe 13, 5251 Post Kalkkuhl
Uber Ingels-Kirchen, West Germany.

i Formerly Division of Land Research, Present address: Biology Department, University of
Papua and New Guinea, Port Moresby, T.P.N.G.
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Forested mountaing comprising 600 sq miles (139% of the area).

Forested and grass-covered hills comprising 1000 sq miles (22%, of the area).

Rolling to flat grass plains comprising 1100 sq miles (239, of the area).

Forested alluvial plains comprising 450 sq miles (10Y% of the area).

Sago, grass, forest, and mangrove swamps comprising 1500 sq miles (329, of
the area).

In the following discussion the land systems which constitute each group are
listed in brackets after each heading to enable the reader to follow the distribution of
these land types on the land system map, and to refer o the illustrations and detailed
information in the land system tables at the end of this Part.

Forested mountains

== Forested and grass-—covered hills

R @ Rolling 1o flat wrass plains

Forested alluvial plains

Fig. 3.—Distribution of groups of land systems.

Bach group is illustrated by one or two vertical air photos, published with the
permission of the Director, Division of National Mapping, Department of National

Development, Canberra.

(a) Land Systems of the Forested Mountains
(Turu, Nagapam, Imbia, Numoiken, Plate 1, Fig. 1)

Comprising the Prince Alexander Mountains, an almost west-east-oriented
coastal range of broad anticlinal structure, this zone Is widest and highest (generally
2000-3000 ft) in the west, and narrows and descends to 1500 ft in the east (Numoiken
land system; Plate 5, Fig. 1). It includes the high mountain mass of Kairiru Island.

It is very rugged country with many deep V-shaped river valleys, very steep
and strongly dissected slopes, and narrow ridge crests. Turu land system consists
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of voleanic and basic igneous rocks and includes the highest peaks in the area, such
as Mt. Turu (3900 ft). The other land systems comprise Tertiary sedimentary rocks,
ranging from mudstone to conglomerate, with local occurrences of limestone,
Warping, faulting, and jointing of these sediments exert strong control over the
drainage pattern and land forms, especially in Nagapam and Imbia land systems
(Plate 5, Fig. 2; Plate 6, Fig. 2). The water divide between the coastal and inland
drainage lies remarkably close to the southern margin of the mountains. There are
indications that the water divide occupied a far more northerly position in an earlier
stage of landscape development. The northern and southern boundaries of the
mountain range are largely controlled by faults.

The soils are predominantly rather shallow and mostly fine-textured brown forest
soils, which are only moderately leached. Sirongly weathered fine-textured and
generally deep red clays occur very locally, mostly on broader crests, whilst very
friable acid yellow-brown clays are common above 1500 ft altitude,

The vegetation of the higher western part of the mountains consists of lower
ranges forest, a mixed {hree-layered rain forest with a dense uniform canopy at
100 fi. The lower eastern part, which appears to be slightly drier, is covered with
lowland hill forest, a three-layered very mixed rain forest with a more irregular
canopy at 100-120 ft, with few emergent trees and a somewhat different species
composition. Lower montane rain forest occupies the highest mountain peaks above
3500 ft aliitude. It has only two tree layers, with a canopy at 80-90 ft, and contains
fewer species than the lower ranges forest. The forest is very locally replaced by
garden regrowth, mainly on the lower ridges of Imbia land system.

Nearly all this land is unsuitable for permanent cultivation of arable crops
and only marginal for tree crops and grazing. As it is also very poorly accessible and
forms the catchment area of many large rivers, it is best kept under forest cover,
but forest exploitation is generally very difficult, except perhaps along the edges.

(B) Land Systems af the Forested and Grass-covered Hills
{(Kaboibis, Yangoru, Wonginara, Kumbusaki, Winge, Senambila, Passoram, Muschu.
Plate 1, Fig. 2; Plate 2, Fig. 1)

The hills form a continuous belt along the southern margin of the mountains,
merging info a broad zone along the south-eastern extension of the anticlinal structure
of the Prince Alexander Mountains and reaching the Sepik River from Angoram fo
Marienberg. Scattered hilly areas are found along the northern boundary of the
mountains and on Kairiru Island, and comprise much of Muschu Island, whilst
Kumbusaki land system forms an isolated enclave in the Prince Alexander Mountains.

The height above sea level ranges from 200 to 1400 ft. The hills consist pre-
dominanily of Tertiary sedimentary rocks (mainly mudstone), but are of basic
volcanic and igneous rocks in Senambila land system, metamorphic rocks in Yangoru
land system, and limestone in Muschu land system and parts of Kaboibis and Pas-
soram land systems. In the iast two the limestone forms a thin capping on sedimentary
rocks and has been eroded into a very dense pattern of [ow hills and ridges with local
sink-holes, and forming escarpments along major rivers, The greater pari of the hill
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zone has a very broken and densely dissecied topography (Plate 6, Fig, 1) in which
the land forms are influenced by landsliding as a major agent of erosion, with a
widespread development of colluvial valley heads, aprons, and benches, Individual
differences in land forms of the various land systems are due to differences in rock
type, altitude, and severity of stream dissection, and locally, to structural control.
The highest relief is found in Kaboibis and Senambila land systems, the Iowest in
Winge land system. Exfensive parts of Senambila and Passoram land systems have
a rolling to undulating topography (Plate 7, Fig. 2), representing an older land surface
which has escaped the most recent cycle of erosion. Similarly, in Muschu land
systemn large parts of the original reef topography have been preserved.

The soil pattern in the steep hilly areas is strongly dominated by brown forest
soils, which are commonly very shallow and locally skeletal. Slightly mottled red
clays occur locally. Shallow black earths and dark colluvial soils are common in
the lower parts of Kaboibis and Winge land systems. Gieyed forest soils with poor
topsoils and mottled plastic subsoils have developed locally on sites with slowly
permeable rock. ILimestone areas arc mostly covered with shallow unleached black
rendzinas. More complex soil patterns are found on the Hatter remnant surfaces.
In Senambila land system the soils are mainly uniform red clays and gleyed red and
yellow carths (mainly fine-textured soils with iron concretions and dark, sandier top-
soils, overlying red or brown plastic subsoils, which become strongly mottled with
depth); in Passoram land system there are mainly meadow podzolic and meadow
soils, Uniform red clays are common on more level limestone country in Muschu
land system.

The vegetation of the hills consists largely of lowland hill forest (Plate 7, Fig. 1),
but of lower ranges forest in Kumbusaki land system. In Kaboibis, Yangoru, Winge,
and the western part of Passoram land system the forest has been replaced with
garden regrowth and grassland, ranging from tall cane grass to the Themeda—Arun-
dinella short grass association, and commonly very mixed, with much Imperata
and Ophiuros. The flatter remnant surfaces in Senambila and Passoram land systems
are almost completely covered with short grassland of the Themeda-Arundinella or
Themeda—Ischaemum associations, the latter on the more poorly drained sites. It
should be mentioned that this correlation between the vegetation and the land forms
and soils is not natural, but man-induced: on small areas of flatter land forest is still
found, whilst grassland occurs on many sites typical for the forest-covered steep hill
slopes.

The valleys of the major rivers in the hilly zone are wider than those in the
mountains and contain narrow flood-plains and terraces, with alluvial soils and
commonly forest vegetation.

Large areas of the hill zone appear to be suitable for tree crops or grazing,
although commonly the shallowness of the soils restricts the potential for the former
use. Moderately large areas with steep long slopes should remain in forest or be
reafforested as they would thus contribute significantly to the forestry potential of the
area. Topography and soils of the rolling grassland areas are most suitable for
grazing but, with erosion control measures, arable crops may be successful in a
mixed farming system. Rather serious soil fertility problems require atfention on
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this land. Arable farming, mostly with soil conservation practices, appears possible
on most of the small colluvial slopes scattered through many parts of the hill zone,
whilst cultivation or grazing is possible on the narrow valley floors depending on
the degree of flooding, '

{(¢) Land Systems of the Rolling to Flat Grass Plains
(Kworo, Yambi, Bosman. Plate 2, Fig, 2)

This land forms a broad belt of country between the hills and the Sepik River
and to the east of this river.

The altitude ranges from 40 to 400 ft and the plains have a general gradient
from north to south. They represent different stages and phases of mainly Pleistocene
sediments, which have been slightly uplifted. Kworo land system (Plate 8, Fig. 1)
comprises the older, higher, more dissected, and hilly to rolling stage of generally
coarser-textured fluviatile sediments, but includes finer-textured marine deposits in
the east. Yambi and Bosman land systems represent the younger, lower, little-
dissected, and undulating to flat stage of fine-textured material, which is of fluviatile
origin in Yambi land system (Plate 8, Fig. 2) and of estuarine origin in Bosman land
system. Major rivers traversing the area have formed distinct valleys, 20-60 ft
below the general land surface, but the drainage on the plains is poorly developed
and consists of swampy depressions and gullies (Plate 9, Fig. 2). On very gentle
slopes in Kworo and Yambi land systems the land surface is commonly pitted, the
unconnected holes being 6-36 in. deep, 1-4 ft across, and steep-walled.* In Kworo
land system stone stripes* parallel with the slopes have developed locally on slopes
of 5-10° (Plate 9, Fig. 1), whilst some of the higher crests are covered with 1-3 ft
of quartz and iron concretion gravel.

The soils are predominantly meadow podzolic and meadow soils with strongly
mottled, slowly permeable, fine-textured subsoils and daxk topsoils. The meadow
podzolic soils have coarse-textured topsoils, commonly many concretions, and are
mostly very strongly leached. Brown forest soils and gleyed forest soils are found
on the steeper slopes towards the major streams,

The vegetation is very largely grassland, consisting of the tall Ophiuros—finperata
association in Bosman land system and of the short Themeda-Tschaermum association
in Kworo and Yambi land systems, where it merges into poor stands of pure Themeda
on gravelly rises and into Ischaermm—sedge communities in swampy depressions,
The steeper slopes towards the rivers are commonly covered with lowland hill forest,
which thus contributes to the characteristic vegetation pattern of large expanses of
grassland, separated by narrow north-south-oriented strips of forest. The evidence
indicates that the grasslands are of a secondary nature (Reiner and Robbins 1964)
and have replaced an original but probably poorly developed forest vegetation
{(Haantjens, Mabbutt, and Pullen 1965).

Although most of this land is topographically very suitable for permanent
cultivation, many soils are so deficient in plant nutrients that no development is
possible until ihe fertility problems are solved. These include not only deficiencies

* A more detailed discussion of these features is given by Haantjens (1965).
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of phosphate and potash but also of several trace elements, whilst commonliy the
nitrogen levels are also low. The problem is complicated by the strong phosphate-
fixing capacity of the very acid soils. The poor physical condition of the soils, with
their slowly permeable subsoils and commonly droughty sandy topseils, makes this
land essentially best suited for grazing, whilst tree crops probably cannot be grown
at all. Drainage improvement, raising of the water-holding capacity of the topsoil
by means of compost, green manuring, or ley pastures, and crop selection may result
in increasing possibilities for arable crops. Such development would be of great impor-
tance in view of the large size of the area, its suitable topography, good accessibility,
and low clearing costs. Iowever, land development will be more costly where
pitted land surfaces make land grading necessary. Wet rice-growing may offer
prospects in the swampy depressions, whilst the forested slopes are more easily
developed for mixed farming, with tree crops on the steepest slopes.

(d) Land Systems of the Forested Alluvial Plains
(Madang, Nubia, But, Nagam, Misinki, Palimbai. Plate 3, Figs. 1 and 2; Plate 10,
Figs, 1 and 2)

Land of this category occurs throughout the non-mountainous part of the
survey area., The largest areas (Nagam land system) are associated with the grass
plains north of the Sepik River and occur along the coast west of Wewak,

This land consists mainly of almost level flood-plains, 5-12 ft above normal
river level (Nagam and Misinki land systems), with higher terraces in Nagam land
system. (Plate 3, Fig. 2). It also includes the scattered levee and scroil land (Plate 10,
Fig. 2) of Palimbai land system, 10-20 ft above low-water level along the Sepik River,
the §-20 ft high beach ridges and swales of Nubia land system, the slightly raised
(10-50 ft above sea level) plains and coral reefs of Madang land system, and the
alluvial screes and fans of But land system, all of which have a slightly stronger relief
than the flood-plains. Flooding is severe on the levee-type country in the Sepik
flood-plain (Misinki and Palimbai land systems), but generally of much less importance
on the flood-plains of Nagam land system.

The soils are mainly recent alluvial soils of medium to fine texture and the
latter in particular are mostly poorly drained. Older brown alluvial soils with well-
developed topsoils are locally found on higher terraces and are common in But
and Nubia land systems. They are coarse-textured on the beach ridges. Shallow
black rendzinas cover the coral reefs of Madang land system.

The vegetation consists predominantly of forest, which ranges from a tall
three-layered mixed rain forest on well-drained land, with a canopy at 100 It or over
and occasional emergent trees up to 140 fi high, to a lower two-layered forest, poor
in species but locally rich in tall palms or sago palms, on poorly drained or seasonally
inundated land. Levee forest (Plate 10, Figs. 1 and 2), which ranges from low stands
of pioneering trees to a forest approaching that of the well-drained plains and which
is commonly very rich in Ficus sp., s found on the severely flooded levees and scrolls
of Misinki and Palimbai land systems. Where land systems of this group border
the sea (But, Madang, and Nubia land systems), a narrow strip of strand woodland
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is found, characterized by such trees as Barringtonia, Calophyllum, and Hibiscus.
In these coastal areas the natural vegetation has been largely destroyed and replaced
by garden regrowth, tall grassland, and coconut groves. The most poorly drained
areas in this group of land systems have a vegetation of sago palm communities and
locally mangroves along the coast. '

The high soil fertility and level topography make this potentially the most
productive land for permanent cultivation in the area. FLarge areas require drainage
improvement, whilst present land use potential is restricted to grazing in some parts
because of periodic flooding. In Nagam land system especially, but also in Misinki
land system, flood control appears to be possible and would greatly increase the
range of crops that can be grown. Buf this range may remain limited on poorly
drained very heavy clay soils, where wet rice-growing and grazing offer the greatest
possibilities.

() Land Sysiems of the Sago, Grass, Forest, and Mangrove Swamps
(Pandago, Kabuk, Sanai, Pora, Kobar, Murik, Plate 3, Fig. 2; Plate 4, Figs. 1 and 2)

Apart from small occurrences associated with the grass plains (Section H{c))
and along the north coast, this land occupies the wide flood-plain and deltaic region
of the Sepik River and its tributaries.

The subdivision into land systems in this area is based primarily on vegetation
differences, corresponding with differences in swampiness and duration and depth
of flooding, The order of increasing swampiness is roughly: Pandago—Sanai-Kabuk—
Pora~-Kobar. The order of increasing flooding is: Kobar-PoraPandago Kabuk—
Sanai. Whilst much of Pandago land sysiem has water-tables well below the ground
surface in the dry season, the water level remains largely well above the surface
throughout the year in Kobar land system. But seasonal variations in water level
are very small in Kobar land system, whereas Sanai land system is flooded to a depth
of about 10 ft during the whole wet season.

Degree of flooding appears to have the most decisive influence on the vegetation,
which consists largely of different types of tall swamp forest, low swamp woodland,
and herbaceous fern-sedge swamp in Kobar and Pora land systems, sago palm
communities in Pandago land system, sago palm-Phragmifes swamp in Kabuk
land system, and Phragmites and mixed grass swamp (Plate 11, Figs. 1 and 2) in
Sanai land system, which also has much aquatic vegetation (Plate 12, Fig. 2) in its
numerous shallow lakes. Narrow stiips of very tall Seccharum cane grass line the
slightly higher or better-drained banks of all rivers (Plate 10, Fig. 2) and natural
drainage channels.

The seils are swampy plastic alluvial heavy clays, black aliuvial clays, and
various types of organic soils, the last being particularly common in Pora and Kobar
land systems.

Murik land system has a special position in this category as an area of tidal
mangrove swamps with mangrove peat soils,

Present land use potential is confined to the exploitation of the rather meagre
sago resources of Pandago land system. In view of the high soil fertility, particularly
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of the black peat soils, swamp reclamation could yield large areas of valuable fand
in Pandago and Pora land systems, Land use possibilities might be restricted on
puggy heavy clay soils to wet rice-growing, grazing, and a limited number of arable
crops, but on medium-textured alluvial soils and black peat soils a large range of
crops might be grown, Reclamation, which is at present a purely academic problem,
would involve flood control by levee banks and artificial drainage. Some technical prob-
lems to be overcome would be the foundation of levee banks in areas with soft deposits,
and the effect of empoldering on raising flood levels more upstream. Reclamation
appears to be impossible or not worth considering in Kabuk, Sanai, Kobar, and
Murik land systems, partly because of the great depth of flooding, partly because of
the very poor physical condition of the soils. 1t might be possible to establish fresh-
water fish ponds in Kobar land system and exploit the mangrove bark for tannin in
Murik land system,

III. NoTEs oN TABULAR IDESCRIPTIONS

(@) General

The tabular descriptions are necessarily compact and short. Therefore, the
reader has to refer to other relevant paris of the report when more detailed information
is required on geomorphology, soils, vegetation, and forest resources. The index
in the back of the report will facilitate this, Names in the Soils column refer to soil
families.

The terms used and figures given for population and land use are defined in
Part VIIE. As a generalization, it can be said that the population living on a land
system use land for cultivation only on that land system. Where this assumption is
grossly misieading, a comment is made.

Areas of land systems have been determined with a dot grid of 100 dots per
square inch, and have been rounded off to the nearest square mile for land systems
less than 20 sq miles in size, to the nearest 5 sq miles for those between 20 and 100
sq miles, and to the nearest 10 sq miles for those over 100 sq miles in size. Areas of
land units are estimates based on photo interpretation and field observation.

(&) Block Diagrams and Plans

Where possible the land system descriptions are illustrated by block diagrams
or plans, the latter for land systems with very little relief. Some care should be
exercised in the interpretation of these illustrations,

(1) It is impossible to draw all diagrams to the same scale. However, the
approximate scale in miles is indicated and approximate height figures give an idea
of the relief. Each diagram should be viewed in relation to these scale indications,
otherwise a wrong impression may be gained.

{(2) 1t is normally impossible to assign to the land units the same relative area
in the block diagram as they occupy in the whole of the iand system. In general,
large units are shown too small, small units oo large. In some cases very small
units even have to be shown at a slightly larger scale than that of the diagram as
a whole,
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(3) Although every illustration is actually drawn from aerial photographs, the
block diagrams are commonly abstract compositions of all the units, each or some
having been derived from different photographs.

(¢} Drainage Classes

The drainage status of the land units is indicated in terms of the following six
land drainage classes, which are similar fo those described in the Soil Survey Manual
of the United States Department of Agriculture (1951), except that class 5 of the
manual has been omitied.

(i) Swamp (permanent or seasonal)—Water is removed so slowly that the
water-table remains over or near the surface permanently or for a large part of the
year. The soils are strongly gleyed throughout the profile, in many cases prominently
rosty mottled andfor containing half-decomposed plant remains. These gley pheno-
mena are commonly less pronounced in seasonal swamps.

{(iiy Very Poorly Drained—Water is removed so slowly that the soil remains
saturated for a long part of the year. The water-table is commonly at or near the
surface for considerable periods. The soils have distinct mottles and grey colours,
starting above 9 in. depth.

(iit) Poorly Drained —Water is removed from the land slowly enough to keep
the soil saturated for significant periods, especially in the subsoil. Shallow water-
tables may occur for considerable periods. The soils have distinct moitling and
grey colours, starting between 9 and 20 in. depth.

(iv) Imperfecily Drained—Water is removed from the land somewhat slowly,
50 that the soil is wet for short but significant periods, especially in the subsoil,
Shallow water-tables may occur, but only for short periods. The soils have distinct
mottling and grey colours, starting between 20 and 44 in. depth,

(v) Well Drained—Water is removed from the land readily but not rapidly.
The soil is rarely too wet and rarely too dry. The water-table remains well below
the ground surface. There are no indications of gleying in the soils above 44 in. depth.

(vi) Excessively Drained—Water is removed from the land very rapidly. The
soil is too dry for significant periods.
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(1) Turu LAND SysTEM (170 SQ MILES)

Rugged mountains of igneous rock in the Prince Alexander Mountains and Kairiru Island.

Geology.—Probably Pliocene: intrusive rocks (amphibolite, pyroxzenite, gabbro), widespread and typical of
highest parts; extrusive rocks (basalt mainly on Kairiru Tsland, andesite, trachyte, submarine tuff). Strongly
uplifted and faulted on mainland.

Physical Features.—Mountains between sea level and 4000 fi; rugged, deeply dissected areas with steep siopes,
mainly up to 3000 ft above sea level, with minor peaks up to 3980 ft; landslide scars and coltuvial aprons;
headwater areas of close, narrowly incised drainage with short, joint-controlled tributary valleys; minor areas

of smaller dissection and accordant lower ridges; relief up to 1500 f1.

Unit

Area and Distribution

Land Form

Seil and Drzinage Status

Vegetation

150 s@ miles. Through-
out fand system

Mountain ridges and slopes below
3600 {t: undulating narrow ridge
crests and secondary spurs with
dissected slopes, 25-40°, small
benches and shoulders; minor
precipitous escarpments and land-
slide scars; relief 400-1500 ft

IMainly brown forest soils (Yau-
giba} with commonly friable yei-
low clays (Turu) above 1500 ft.
Locally uniform red clays (Ari-
cone) comumonly on small spuors.
On precipitous slopes presumably
shallow stony brown soils and
lithosols. ‘Well drained

Lower ranges forest

9 sg miles, Mainly be-
tween Dagua village
and Hawain River and
in castern part of Kai-
riru Islapnd

Hill ridges: accordant rounded

ridge crests, irregular strongly dis-

g%%n}d siopes (23-35°), relief 200—
0 ft

Presumably brown forest soils
(Yaugiba} with locally uniform red
clays (Aricene). Well drained

Garden regrowth and
some Jowland hill forest

7 sq miles, Scattered in
major valleys at foot of
steepest mountain ridg-
es. Mainly in western
part of land system

Colluvinl aprons: irregular dis-
sected slopes, 10-20°, up to 1 sg
mile in extent

Presumably stony brown colluvial
soils. Well drained

Lower ranges forest

4 sq miles. Summit
areas of Mt. Turu, Mt,
Wesagunimi, and Kai-
riru Islund

Mouanlain peaks above 3000 fi:
straight, little-dissected slopes, 30-
40°, attaining 4000 ft above sea
level; minor benches and shoulders
and narrow rounded crests

Friable yellow clays (Turu). Well
drained

Lower montane rain forest
merging intc lower ranges
Torest on Lower sfopes

Population and Land Use.—300 peopls using 8 sq miles of the periphery and lower occurrences of unit 2 at moderate intensity.

Assessment.—Because of its ruggedness this land is unsvitable for agriculture or is very marginal for tree crops and grazing, Small
pockets of land, saitable for tree crops or grazing, oceur in units 2 and 3, but are gensrally inaccessible, The importance as & catchment
arca makes it desirable to maintain the forest cover, but inaccessibifity will make exploitation of the forest resources, which are of
moderate commercial value, very difficult, excapt along the northern edges.
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(2) NaGaraM LAND SYSTEM (250 SQ MILES)
Very rugeed mountains of sedimentary rocks in the Prince Alexander Mountains.

Geology.—A basement rock of gneiss (more to the west) and amphibolite is covered by upper Miocene and
Pliocene rocks: massive interbedded marine siltstone and mudstone, with minor areas of cavernous coral reef
limestone; warped in a broad anticline, and strongly block-faulted; narrow zone of schist south of Mt. Turu,

Physical Features.—Mountains below 3000 ft; rugged, deeply dissected areas, mainly of short ridges, locally
of NW.—SE. strike ranges; close, deeply incised, fault-controlled drainage, with larger valleys trending WINW.,
and iributary valleys commonly following NINE. cross-faults; transverse gorges through strike ranges; relief
up to 2000 ft.

2500 )

wdoFt

| mile

[I L

Unit| Area aad Distribution Land Form Soil and Drainage Status Vepetation
1 200 sq miles, Ceniral | Short mountain ridges: narrow to | Brown forest soils (Nagapam) and | Lower ranges forest and
and eastern part of | rennded crests; slopes 20-35°, with | locally uniform yeltow clays (Tura) | some garden regrowth
land system minor benches and sheulders, dis- | above 1500 ft, Well drained
sected into sharp spurs; relief
1000-1500 ft
2 44 sq miles, Western | Strike ridges: long narrow crests; | Largely similar to unit 1. Also | Lower ranges forest
part  and southern | dip slopes, 15-30°; outcrop slopes, | observed were gravelly brown
iringe of land system | 25-40°, with narrow benches; | forest soils {iKamesal). On steepest
relief 10001500 ft slopes presumably shallow stony
brown scils and lithosols. Well
drained .
3 6 sq miles. Narrow belt | Short schist ridges: short narrow- | Shallow stony brown forest soils | Mainly garden regrowth
south of Mt. Turu crested ridses with long dissected i (Ambakanya). Well to excessively | with some remnants of
slopes, 25-40°; relief 500-1200 ft [ drained lower ranges forest

Popylation and Land Use.—1300 people using 22 sq miles of unit 3 and breader ridge crests and gentler upper hill slopes of unit 1 at
low infensity.

Assessment.—This land is so rugged that it Is only marginally suitable for tree crops, except parts of unit 2, with less steep slopes, which
are quite suitable for tree crops or grazing, but are poorly accessible. In view of its importance as a catchment area, this land is best
kept under forest. Although it comprises large areas of forest of moderate commercial value, their exploitation appears to be most difficult,
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(3) Tvmra TAND SySTEM (25 5Q MILES)

Very rugged serrated mountain ridges of sedimentary rock with shallow soils in the south-west of the Prince
Alexander Mountains.

Geology.—-Pliocene; massive marine mudstone and siltstone with thinner beds of sandstone and pebble
conglomerate, and coral limestone locally; forming faulted southern limb of broad coastal anticline.

Physical Features.—Mountains between 600 and 2000 ft; a broad strike ridge with a steep, north-facing
escarpment, and dip slopes up to 3 miles long broken by parallel valleys into ridges up to 1 mile wide; the dip
slope ridges have a chevron pattern of secondary strike spurs; relief up {0 1000 ft,

~--2000F1

_1200 Ft

Unit

Area and Distribution

Land Form

Soil and Drainage Status

Vegetation

22 sg miles. Major
part of land system

Dip slope ridges: ridge crests
broken inta numerous chevron
strike spurs; slopes 20-40°; reliel
ap to 1000 £t

Presumably brown Forest soils
{Nagapam, Kamesal) with shallow
stony soils on precipitous slopes.
‘Well drained

Lower ranges forest. Gar-
den regrowth and secon-
dary forest on lower slopes

3 5q miles. Along nor-
thern edpe curving
southward aleng maj-
or streams traversing

land system

Escarpments: 500-1000 ft high,
slopes 35-45°, with close, shallow
dissection; less sieep  colluvial
aprons at foot

Presumably shallow stony soils and
lithosols. Bxcessively drained

Lower ranges forest

Population and Land Use.—700 people using 8 sq miles of the ridge crests and upper hill slopes of unit 1 at moderate intensity.

Assessment,—This land is either unsuitable or marginally suitable for tree crops and grazing. Where the forest vepetation is destroyed
by shifting cultivation, reafforestation would be the most appropriate form of land use. Although difficuit, commercial exploitation
of reafforested arcas appears to be possible,
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{4) NUMOIKEN LAND SYSTEM (140 5Q MILES)

Low mountains of sedimentary rocks in the eastern parts of the Prince Alexander Mouniains.

Geology.—Pliocene; massive marine mudstone and siltstone with minor thin pebble conglomerate: mixed
voleanic rocks, mainly metamorphosed dolerite, near northern margin; gently up-arched, and forming part
of coastal fault zone.

Physical Features.—Mountains between 100 and 1500 ft; an ircegular pattern of steep narrow ridges, higher
near the more dissected northern margin and lower in the central watershed area; close fault-conirolled pattern
of narrow valleys; relief up to 800 fi.

1200 Fi

Unit [ Area and Distribution Land Form Seil and Drainage Status Vegetation
1 10 sq miles. Through- | Higher ridges: narrow crosts; [ Brown forest soils (Nagapam), | TLowland hill forest, gar-
out land system slopes 20-30°, dissected into sharp | locally shalfow (Abauge). Alse | den regrowth, and secon-
spurs; reliel 400-800 ft local black earths {Pagomia). | dary forest

Pockets of gleyed forest soils
(Witibi). Well drained

2 30 sq miles. In central | Accordant lower ridges: narrowly | Brown forest soils (Nagapam). | Lowland hill forest, locally
part of land systems | rounded cresis and strongly dis- | Locally shallow (Abauge), and | garden regrowth

close to the main water | sected slopes, 20-30°; relief 200- | with pockets of gleved forest soils

divide 400 ft (Witibi}. Well drained

Population and Land Use,—3100 people using 20 sq miles on crests and Jess sieep upper hill slopes of units 1 and 2 at moderate intensity,

Assessment,—By far the greater pari of this [and system comptrises land very marginal for iree crops and grazing., Small areas with
less steep and shorter slopes, especially in unit 2, are more suitable, particularly for grazing, Much of the land is covered with forest
of moderate commercial value, and as the land system forms part of the main catchment arez in this region, protection of forest cover
is desirable, with only local inclusions of grazing and tree-crop land, Flowever, access is difficull, even for forestry purposes.
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(5) Kanoieis LAND SySTEM (160 sQ MILES)

Bxtremely dissected steep hill ridges of sedimentary rock with shallow soils south of the Prince Alexander

Mountains.

Geology.—Mainly Pliocene, with minor exposures of Upper Miocene rocks: massive marine mudstone and
siltstone with minor marl and coral limestone in the east, and pebble conglomerate locally in the central part;
part of faulted south limb of coastal anticline,
Physical Features.—Hills between 600 and 1200 ft: strongly dissected, high hilly areas with an intricate paitern
of branching ridges with narrow crests and steep to moderate slopes; flat-crested limestone ridges in the east;
narrow, through-going valleys with discontinnous low terraces, and close, branching tributary valleys with
rounded valley heads and poorly drained floors with much colluvial fill; higher ridges in the north and west
with up to 600 ft relief; relief decreases southwards to 200 fi.

Unit{ Area and Distribution

LEand Form

Soil and Drainage Status

Vegetation

1 70 sq miles. Scuthern
part of land system,
interfingering with unit
2 or bounded by minor
fanlts

Lower ridges: short, narrow crests;
irregular focally benched slopes
15-30°; bevelled lower spurs;
relief 150-300 1t

Brown forest soils (Nagapam) and
shallow black earths (Pagoma).
Locally lithosols. Well to exces-
sively drained

Extensive areas of Ophi-
uros—Imperata  grassland.
Muoch garden regrowth
with remuants of lowland
hill forest. Some Polfytoca—
Sorgharr grassland, mixed
association grassland, and
local patches of Themeda-
Arundinelln grassiand

2 50 sq miles, MNorthern
part of land system,
interfingering with unit
I or bounded by minor
faults

Higher ridges: undulating narrow
rounded crests; litile-dissected,
slightfy concave slopes, 20-35°,
with prominent short spurs; relief
300-600 £

Brown forest seoils (Nagapam),
commonaly very shallow (Abauge,
Kaboibis}. Locally lithosols,
especially on crests, Well o exces-
sively drained

Remnants of lowland hill
forest with much secon-
dary phase and garden re-
growth. Small local patch-
es of Polytoca—Sorghum
grassland and Oplinros—
Imperata grassland

3 25 sq miles. Scatiercd
in  association with
units 1 and 2

Colluvial tocs, valley heads, and
valley fill: concave slopes 10-20°
in valley heads, 5-10° on toes, 2-5°
on susfaces of valley fill

Dark colluvial soils, mostly fine-
textured (Winge), locally sandy
(Kwalianga). Poorly to imperfectly
drained

Garden regrowth and sec-
ondary phases of lowland
hill forest with Ophifurgs—
Imperata grassland

4 10 sg miles, Eastern
part of land system

Low limestone ridges: winding,
flattish crests; convex slopes, 20-
35°, with numerous short spurs;
relief up to 200 ft

Rendzinas (Passam) and black
earths (Tonembi). Well to exces-
sively drained

Garden regrowth with
paiches of Ophiuros—Iin-
perata  grassland, Poly-
toca-Sorglhum  grassland,
mixed association prass-
land, and Jowland hill
forest

5 5 5q miles. Along major
through-going streams

Alluvial terraces and flood-plains:
flattish terraces up to 300 yd wide,
5-15 ft above flood-plains; flood-
plains up to [00 yd wide, with
gravel and sand, regularly flooded

Mainly medium-textured young
alluvial soils, Poorly to well
drained

Garden regrowth and river
terrace succession

Population and Land Use,-—15,800 people using 123 sq miles of alf units at high intensity,
Assessment,—A large part of this land system, mainly in units 1, 3, and 4, offers possibilities for tree crops and grazing, whilst a somewhat

smaller proportion appeats to be suitable only for forestry,
forest exists, there is a case for reafforestation on a farge sca

although erosion control measures are generally necessary.

because of very stecp slopes andfor very shallow soils. As very little naturai
le. Small areas of units 3 and 5 are suvitable for permanenf cultivation,
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{6) YANGORU LAND SYSTEM (9 SQ MILES)

Steep hills of schist with shallow stony soils between Mt. Turu and Yangoru.

Geology,—Probably pre-Tertiary: schist, strongly folded and contorted.

Physical Features.—Hills between 700 and 1000 ft: strongly dissected, high hilly areas with a very close pattern
of branching ridges and isolated hills with steep slopes; very close drainage pattern of narrow, through-going
valleys with discontinuous terraces, and short tributary channels; relief up to 400 ft.

Unit | Area and Distribution

Land Form

Soil and Drainage Status

Vegetation

1 7 sq miles. Through-
out land system

Hills and ridges; ridges with par-
TOW, very uneven crests with pro-
nounced hill summits; isolated,
conical hills: slopes, 25—40°; relief
200400 ft

Shallow stony brown forest soils
{Ambakanys) and locally lithosols.
Well to excessively drained

Polytoce—Sorghum, Opki-
uros—Imperata, and mixed
association grassland,
Some Themeda-Arundin-
ella grassland on dry sites.
Much garden regrowth
and remnant lowland hill
forest

2 | 2 sq miles, Along maj-
or streams traversing
land system

Alluvial terraces and flood-plains:
flattish terraces up to 10¢ vd wide,
5-15 ft above flood-plains; fload-
plaing up fo 50 yd wide, with sand
and boulders, regularly flooded

Mediom-textured young alluvial
soils, Well to poorly drained

Garden regrowth and river
terrace succession

Population and Land TUse,—1200 people using 9 sq miles of all units at high intensity, Land vse is generatly restricted to crests, upper

hill slopes, and flood-plains.

Assessment,—Becanse of very steep slopes and very shallow soils, this land is suitable onl

y for forestty, or as marginal grazing land.

Reafforestation is desirable, as there is virtually no natural forest left, Very little arabie land is found in unit 2,
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(7) WoNGINARA LAND SYSTEM (35 SQ MILES)

Foothills and hilly mountain basins in the northern part of the Prince Alexander Mountains,

Geology.—Pliocene: marine mudstone and siltstone, with minor areas of tuffaceous greywacke; part of down-
faulted norih limb of coastal anficline, with variable dips.

Physical Features.—Hills between 100 and 800 ft; closely dissected foothills and basins, with short ridges and
hills; short valleys tributary to adjacent plains,

La(l):_li4 Form.—Ridges and hills: short, reunded ridge crests, and rounded hill summits; moderately dissected slopes, 15-30°; relief
240400 ft.

gni]_ a]ad Drainage Status.-—Brown forest soils (Nagapam) and locally gleyed forest soils (Witibi). Commonly well and locally poorly
rained,

Vegetation,—Lowland hill forest and garden regrowth,
Populatign ard Land Use.—1000D people vsing 4 5q miles of unit 1 ai moderate intensity only near Wonginara and Boiken villages,

Assessment,—This land system js partly moderately suitable and partly marginal for tree crops and grazing. Locally there are easily
aceessible forest resources of moderate commmercial yalue,



LAND SYSTEMS OF THE WEWAK-LOWER SEFIK AREA 31

{8) KuMBUSAKT LAND SYSTEM (13 SQ MILES)

Hilly, extremely dissected mudstone uplands in the western part of the Prince Alexander Mountains.

Geology.—Pliocene: massive marine mudstone, with thinner interbedded siltstone, pebble conglomerate, and,
locally, coral limestone; amphibolite is exposed locally in lowest parts; gold-bearing alluvium in Screw River;
a fault-basin within the coastal anticline,

Physical Features.—Hills between 800 and 1300 ft; a mountain basin in which mudstones have been very
closely dissected into an intricate pattern of short, narrow-crested ridges; closely drained by the branching
headwaters of the Screw River; relief up to 400 ft.

... 10DFf

.. BODFT

Unit | Area and Distribution Land Form Soil and Drainage Status Vegetation
i 11 sq miles. Major part | Ridges: short, narrow crests; | Brown forest soils (Nagapam, | Lower ranges forest
of land system closely and deeply dissccted slopes, | Kamesal), Well drained
20-35°, Irregelar and lable to mad
creep; relief 200400 ft
2 |1 sq mile. Mainly | Higher terraces: slghtly andulat- | Medium-texiured young alluvial | Gavden regrowth and well-
along Screw River ing surfaces up to 200 yd wide, | soils. Well drained drained alluvium forest
30-40 ft above flood-plains
3 1 sqg mile, Mainly | Lower terraces and flood-plains: | Medium- and coarse-textured

along Screw River

slightly undulating terrace surfaces
up to 100 yd wide, and 5-190 fi
above fleod-plain; flood-plains up
to 50 yd wide, with boulders and
sand, regularly flooded

TPopulation and Land Use.—Nil.

young alluvial soils, Wel] drained

Garden regrowth and river
terrace succession

Asgsessment,—This land is marginal for tree crops and grazing and is covered with forest of moderate commercial value, exploitation
of which, though difficult, appears to be possible, There are very small areas suitable for ¢cropping in units 2 and 3.
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(%) WINGE LAND SYSTEM (65 SQ MILES)

Low, mainly grass-covered hills with shallow soils south-east of Maprik.

Geology,—Pliocena: massive marine mudstone, siltstone, and interbedded thin sandstone and pebble con-
glomerate; gentle southward dips on south limb of coastal anticline.

Physical Features,—Hills between 400 and 700 ft: a complex of higher, steep-sided ridges and rounded lower
ridges with gentler slopes; through-going drainage, with alluvial flood-plains and terraces, and short tributary

valleys with steep, amphitheatral heads with colluvial aprons and valley fills; relief 50-150 ft.

TUnit | Area aand Distribution

Land Form

Soil and Drainage Status

Vegetation

1 25 sq miles. Scattered
areas

Lower, rounded ridges: short, un-
dulating, rounded crests; slighily
convex slopes, 10-20°, locally with
pitted surface; relief 50-100 ft

Mainly black earths (Pagoma, very
little Tonembi) with locelly umi-
form yellow clays (Boen), Well to
excessively drained

Garden regrowth and some
lowland hill forest; mixed
association, (phiures—Iim-
perata, and Polytoca—Sor-
ghion grassland

2 | 23 sg miles. Scattered
areas

Higher, steeper ridges: straighter,
sharp crests; slightly concave
slopes, 15-30°; relief 100-150 ft

Brown forest sails, commonfy shal-
low (Nagapam, Abauge, little
Kamesal). Very locally shallow
black earths (Pagoma} and dark
colluyial seoils (Winge). Well to
excessively drained

Ophiuros-Imperaia
and Themedu—Ischaeminm
grassland complex

3 13 sq miles. Closely
associated with units
1and 2

Colluvial toes, velley heads, and
valley fills: concave sfopes, 2-10°
up ¢o 200 yd long

Mnuinly dark colluvial soils (Winge,
less Sima) with some alluvial black
clays (Kasamp, Muagin) in wider
valley boltoms, very locally gleyed
red eartis {Wawat). Commonly
medinm-textured old alluviat soils
(Dumpu) in small valloys associat-
ed with lIand unit 2, Imperfectly to
poorly drained. Old alluvial soils
well drained

Themeda—Ischaemum
prassland complex, Ischae-
mum—Apleda grassland.
Some garden regrowth

4 3 sq miles. Along
through-going streams

Lower terraces and flood-plains;
discontinuous terraces, 5-10 ft
above flood-plains; flood-plains up
to 50 yd wide, regularly flooded

Medium-textured young alluvial
soils, Well drained

Remuoants of well-drained
alluvium forest and garden
regrowth with some river
ferrace  succession  on
flocd-plain

5 1 sg mile. Along major
streams

Higher terraces: discontinuous sur-
faces up to 200 yd wide and 10-20
ft above flood-plains

Variable: meadow soils (Yari,
Rama), alluvial black clays (Mun-
gia), dull meadow podzolic soils
(Soandagum), meadow podzolic
soils {Paru), and uniform yellow
clays (Boen). Pgorly drained

Mostly mixed association
grassland

Popalation and Land Use.—3700 people using 24 sq miles mostly of unit 1 at moderate io high intensity in the western ocourrences of

the [and syster.

Assessment.—A moderaie percentage of rather poor arable land is found in units f, 3, 4, and 5, but may bave erosion hazards or
impermenble soils. The largest part of the land system is moderately good or marginal grazing land on steep slopes with shallow soils.

Local reafforestation of this gras

sland may be advantageous for local timber and fuel supplies.
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(10) SENAMBILA LAND SYSTEM (160 8Q MILES)

33

Steep hills, and rolling uplands with strongly weathered soils, on igneous rock along the central coast and on
Kairiro Island.

Geology.—Probably Pliocene: flat-lying, massive, fine-grained gabbro, trachyte, and diabase, locally overlain

by thin marine mudstone.

Physical Features—Hills between sea level and 1400 ft: strongly dissected coastal and central tracts, with
cliffs, escarpments, and higher ridges; less dissected inland parts, with lower ridges, roumded hills, and rolling
terrain with slump features on weathered slopes; a watershed area, with deeply incised, short coastal rivers,
and less incised valleys with narrow floors in the south-west; relief up to 800 ft in the coastal sector and up to

200 ft near the watershed,

1250 7
00F1 4

Unif,

Area and Distribution

Land Form

Seil and Drainage Status

Vegelation

62 sq miles, Northern
and north-eastern par
of land system

Higher ridges: sharp crests rising
to small sunwnits; long, strongly
dissected slopes, 20-357%; relief
200-600 fi

Brown forest soils (Nagapam, Yau-
giba)., Locally friable uniform yel-
low clays (Turu) on highest ridges.
‘Well drained

Lowland hill forest

50 sg miles. Central
and western part of
land sysiem

Rolling terrain: a complex of
rounded hills with broad crests
and convex slopes, 5-20°; relief
50-150 ft

Uniferm red and yellow clays
{Aricone, Numarin, little Boen)
and gleyed red earths (Wawat) on
rolling land. Meadow podzolic and
meadow soils (Solai, Roma) on
gently undulating land. ‘Well to
poorly drained

Grassland of mixed asso-
ciation, Themede—Arundi-
reile, and Themeda—Ischae-
mum complex. Lowland
hill forest remmnants in
many valleys

35 sq miles. Bastern
and sonth-eastern part
of fand system, inter-
fingering with unit 2

Lower ridges: irregular, narrowly
rounded crests, and moderately
dissecied slopes, 15-30% with
benches and shoulders; relief
100200 ft

Brown forest soils (Yaugiba, little
Kamesal, Kaboeibis) and locally
gleyed forest soils (Witibi), and
shallow black earths (Pagoma) with
patches of uniform red clays (Ari-
cone) on small spurs, Mostly well
drained

Lowland hill forest with,
ocally, garden regrowth

4 sq iniles. Several
occurrences south-west
of Tring village

Convex hills; rounded summits up
to 200 ft high; pullied convex
slapes, 2{3-35°

Gleyed vellow earths (Giri). Com-
monly strongly truncated. Poorly
or excessively drained depending
on soil truncation

Themedu—Arundinella
grassland

4 sq miles, Scatiered,
mainly associated with
unit 2, less with units
3 and

Colluvial toes and valley fills: ir-
regular concave slopes, 5-10°,
broken by small slump scarps, and
valley fills up to 100 yd wide

Gleyed vellow earths (Giri) and
podzolic red earths (Rabinwa).
Poorly to very poorly drained

Lowland hill forest with
some parden regrowth,
and Themeda-Ischaenuon
grasstand complex where
associated with unit 2

3 sq miles. Along coast
and hounding valleys of
north-lowing rivers

Cliffs and escarpments: coastal
clifis up to 200 ft high; closely dis-
sected coastal and inland escarp=-
ments up to 800 fi high; slopes
40-50°

Presumably shallow stony brown
soils and lithosols, Well to exces=
sively drained

Lowland hill forest

2 sq miles. Scattered,
mainly associated with
unit 2, less with units
3 and 4

Valley bottoms: up to 50 yd wide

Plastic heavy clay young alluyial
soils. Poorly to very poorly deained

Mixed flood-plain forest
and sago palm forest

Population and Land Use,—2000 people using 7 sq miles of units 2, 3, and 5 at low to maoderate intensity, Land use is mostly in the
north-west part of the land system.

Assessient,—Land of unit 1 is very marginal for grazing or tree crops and is best kept under forest, Forest exploitation, though difficult,
might be possible. Land of units 2, 5, and 7 is genesally moderately svitable for mixed farming., Soil feriility and drainage problems
lacally require attention, and most of this [and needs crosion-cantrol measures when used for arable crops, Ley farming, with tree
crops on steepest slopes, is recommended, Unit 3 appears to be moderately suitable for tree crops and grazing, It comprises large
areas of forest of moderate commercial value, which could technically be rather easily exploited. Land of vnits 4 and 6 can be used
only for extensive grazing or is unexploiiable.
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(11) Passoram LAND SysTEM (550 50 MILES)

Low hills and local rolling uplands of sedimentary rocks with complex soil patiern, north of Angoram, near
Maprik, and west of Wewak.

Geology.—Pliocene: massive marine mudstone and siltstone, with areas of marl and coral limestone; gentle
southward dips on south limb of coastal anticline in less uplifted eastern part,

Physical Features.—FHills between 150 and 1200 ft; areas of close but moderate dissection, with rounded topo-
graphy on mudstone and siltstone, and flat-cresied limestone ridges with escarpments and karst features;
locally remnant upland swfaces with rolling topography; close, branching pattern of drainage, with short,
rounded tributary valley heads and with narrow alluvial floors in the main valleys; relief mainly up fo 200 ft,
with limestone escarpments up to 500 ft locally.

1000

Unit

Acrea and Distribution

Land Form

Soil and Drainage Status

Vegetation

370 sq miles. Through-
out land system

Low hill ridges: short, undulating,
rounded crests; moderately dis-
sected slopes 15-39°, broken by
‘benches; relief 100-200 ft

Mainly brown forest soils (Naga-
pam, less Kamesal). Locally gley-
ed forest soils (Witibi, Very
locally uniform yellow clays
{Boen), shallow black earths (Pago-
ma), and dark colluvial secils
{Kwaliangu), Mostly well drained,
locally poorly drained

Mostly lowland hill forest
with areas of secondary
bamboo brake and garden
regrowik in Maprik area.
Some Polytoca—Sorghuin
grassland and some mixed
association grassland

30 sq miles. Scatiered
small and large occur-
rences throughount [and
system but mainly in
southern past, especial-
iy cast of Nagam River

Rolling terrain: broad ridge crests
and hill tops; convex slopes, 5-20°;
relief 30-150 {t

Mainly meadow soils (Roma, less
Yari) and meadow podzolic =oils
(Teringi, Parua, Yambi). Locally
gleyed vellow earths (Giri). Very
Tocally dull meadow podzolic soils
{Nanpi), gleyed forest soils (Wili-
bi), and brown forest soils (Kame-
sal). Poorly drained, but liable to
rapid drying out of the topsoil

Mainly Themeda—Ischae-
mien  grassland complex
with some Ophiuros—Im-
perate grassiand and mix-
ed associalion giassland.
Patches of lowland hill
forest  but mostly of
secondary nalire

95 sq miles. Around
Passam village, north of
Angoram, and In isolat-
ed hills north-east of
Timbunke

Limestone ridpes: very close pat-
ternn of short, flat-crested accord-
ant ridges; steep, convex slopes,
20-35°; deep sink-holes; relief
100-200 ft

Rendzinas (Passaum) and black
carths (Tonembe)., Also lithosols
north-east of Timbunke. Well
drained

Lowland hill forest with
Iocally much garden re-
growth. Themede—Arandin-
ella grassland norfh-east
of Timbunke

25 sg¢ miles. Scattered
throughoat land sys-
tem, associated with
units 1 and 2

“Cotluvial aprons: concave slopes,
2-10°, up to 100 yd long

TDrark colluvial soils (Winge, Sima).
Uniform yellow clays (Boen).
Meadoxw soils (Roma) and meadow
podzolic soils {Yambi). Ymper-
fectly to poorly drained

Lowland hill forest with
secondary phases; Oplifur-
as—Imperata prassland and
Themeda—Ischaemum
prassland complex, Some
Polytoca—Sorghwm  grass-
land

20 sq miles, Scattered
throughout [and sys-
tein along larger
streams

Alluvial terraces and flood-plains:
discontinuous terraces up to 200
yd wide and up to 10 ft above
flood-plains; flood-plains up to 50
yd wide, regularly flcoded

Plastic heavy clay young alluvial
soils. Poorly to very poorly
drained

Mixed Hood-plain forest
and sago palm swamp

5 sq miles. Aloag val-
leys of major strearms
near Passam, associat-
ed with unit 3

Limestone escarpments: 200-500
ft high; concave slopes, 35-45°,
moderately dissected by small
tributary streams and guilies

Dark colluvial soils (Winge) and
in the upper part rendzinas (Pas-
sam). Well to excessively drained

Lowland hill forest

Population and Land Use,—14,500 people using 59 sq miles chiefly of unit 1 but also of units 2—4 at moderate to high intensity. Land
use is concentrated in the occurrences of this land system near Maprik, elsewhere it is little used or vnused,

Assessment.—Land of unit 1 and part of unit 3 appears to be moderately suitable for tree crops or grazing, but the provision of access
roads Into large areas of this land may present problems, because of the broken nature of the terrain and the scarcity of road-building
materials, There are large areas of forest of moderate comrnercial value, where forest exploitation could well precede further develop-
ment, Seattered throughout unit 3 and also comprising unit § oceurs land with little or no land use potential on very steep slopes with
very little soil, Land of units 2 and 4 is genernlly more suitable for grazing than for arable erops, because of impermeable soils, com-
monly low soil fertility, and slight erosion hazards, Yet arable crops may contribute to a mixed farniing system, possibly with ley
pastures, and with iree crops on steepest slopes. Land of unit 5 is best used for pastures,
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(12) Muscru LAND SYSTEM (12 sQ MILES)

Raised coral reefs and small plateaux on Muschu Island and Wewak headland.

Geology.

marine siltstone.

35

Probably upper Pliocene : fairly massive coral limestone, with minor outcrops of undexlying Pliocens

Physical Features.—Hills between sea level and 240 ft: coral platforms and ridges with steep rocky marging
and linear depressions, and undulating summit areas on siltstone, Relief up to 200 ft. No surface drainage.

Unit

Area and Distribution

Land Form

Soil and Drainags Status

Vegetation

6 sq miles, Throuph-
out land system

Rocky slopes: platform margins,
20-35°, with numercus coral reef
outcrops; smakl ridges of coral
debris up to 15 ft associated with
units 2 and 4

Rendzinas (Passam). Locally shal-
low uniform red clays on limestone
(Muschu) and lithosols. Exces-
sively drained

Lowland hill forest, coco-
nut plantation, and some
Ophiuros—Imperata  grass-
land

3 sq miles. Many small
occurrences throughount
land system, clasely
associated with unit 3

Small plateaux and depressions in
limestone at higher levels

Uniform red clays on limestone
(Muschu). Well drained

Lowland hitl forest and
parden regrowth, Loeal
areas of Ophivros—Im-
perafa grassland and cogo-
nut piantation

2 3¢ miles. Small areas
in cemtre of land sys-
tem surrounded by unit
1

Broad rises on siltstone: slightly
rounded crests and siceper mar-
gins, 5-15°; relief 2040 {t

Uniform wyellow clays (Boen),
gleyed forest soils (Witibi), and
locally brown forest soils on steep~
er slopes. Imperfectly to poarly
drained

Lowland hill forest, secon-
dary forest, garden re-
growth, and coconut plan-
tation

1 sq mile. Associated
with unit 2

Low-lying fiat surfaces in lime-
stone

Old alluvial clay soils {Dumpu)
and plastic heavy clay young allo-
vial soils underlain by coral. Well
drained

Lowland hill forest and
garden regrowth. Local
areas of Ophiuwros—Inper-
afa grassland and coconut
plantation

Population and Land Use.—500 peopie using 2 sq miles mostly of units 2-4 at moderate intensity. Over 1 sq mile of non-indigenous
plantation,

Assessment.—Good arable land is found in units 2 and 4, and land of poorer quality in unit 3, but erosion control measuses are Tacally
required, Unit 1 fand is moderateiy suifable 1o marginal for tree crops and grazing, because of steep stopes, shallow soils, and stoniness.

The land system has timber resources of moderate commercial value.
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{13) Kworo LanD SysteM (390 sQ MILES)

Undulating to low hilly terrain with strongly weathered soils and grassland in the central western pari of

the arga.
Geology.—Pleistocene: marine mudstone and siltstone in the east; little-consolidated pebble gravel, sand, and
clay, west of the Nagam River; unconformably overlying south limb of coastal anticline, with very gentle

southerly dips,

Hills between 250 and 400 ft; with moderate slopes, rounded and locally gravelly crests;

extensive remnant upland surfaces with minor slump scarps; shallow, unchannelled tributary valleys and
entrenched main drainage with alluvial flood-plains and terraces; relief up to 80 ft.

Unit

Arvea and Distribation

Land Form

Soil and Drainage Status

Vegetation

260 sq miles. Through-
out fand system

Undulating terrain : broadly round-
ed crests, with convex slopes, 2—
10°; extensive pitted land surface;
relief 2080 ft

TPredominantly meadow podzolic
soils, commonly dull and sandy
{Kworo, Minjim, Parua, Yambi,
Kiniambu, Soandagum, Urimo,
Naupi). Very locally podzolic red
earths (Komburaga), meadow soils
{Yari, Roma), and dark colluvial
soils (Kwaliangu). Poorly drained
but liable to quick drying out of
topsoils

Themeda-Ischaemum
grassland complex. Pat-
ches of parden regrowih
and lowland hill forest
remnanis in northern part,
also some Opliuros—in-
perata and mixed asso-
ciation grasslands

60 sq miles. Through-
oui land system asso-
ciated with unit 1,
mainly in southern
part

Tributary valley heads: shallow,
unchannelled depressions up to
200 yd wide

Meadow podzolic soils (Yambi),
commonly dull and sandy (Kini-
ambu, Urimo), meadow soils
(Yari, Roma), and alluvial black
¢lays (Mungin). VYery poarly
drained to swampy

Tsehaemum—-Aplnda  grass-
land and Seleria sedge
swamp

30 sq miles. Aleng well-
defined drainage lines.
Benches along major
streams

Valley-side slopes and benches:
concave slopes, 8-20° rising to
80 £t above valley floors, and gently
sloping surfaces up to 300 fi wide
forming benches with locally
deeply pitted surfaces

Predominantly brown forest soils
{Nagapam, Kamesal), and gleyed
soils (Witib) and very locally
shallow black carths (Tonembe).
Lopcally on gentle slopes red earths
(Ravendagum, Rabiawa) and
meadow soils (Roma), Well to
poorly drained

Lowland hill forest and
garden regrowth

20 sq miles, Scattered
small occcurrences,
mainly close to well-
incised streams and on
steepest slopes

Slump scarps and toes: uneven,
gullied surfaces backed by escarp-
ments up to 10 £ high

Scarps formed in meadow podzolic
soils or podzolic red earths (Kom-
buraga). Toes range from dark
colluvial soils (Winge) to yellow
earths (Kueabi), Tmperfecily to
excessively drained

Themeda—Arundinella
grassland and Themeda-
Isehaernmn grassland com-
plex

10 sg miles. Scattered
small occurrences in
northern and central
part of land system

Gravel-capped  crests:  flattish-
crested rises, 20-4(0 ft high and up
t0 200 yd diam.; smooth, convex
slopes, up to 10°, with stoae stripes

Gravelly meadow podzolic soils
{Teringi), locally podzolic red
carths (Rabiawa) and gleyed red
earths (Tring). Excessively drained
but with poorly drained subsoils

Themeda—Arundinella
grassland

10 sg miles. Along
major streams travers-
ing land system

Alluvial terraces and fiood-plains:
discontinuous terraces up fo 100
yd wide, 5-10 ft above fiood-plains;
flood-plains up to 50 yd wide,
regularly flooded

Plastic keavy clay young ailluvial
soils and medium-textured young
alluvial soils, the latter mostly in
the upper valleys. Imperfecily o
poorly drained

Alfuvium forests, Locally
sago palm swamp

Population and Land Use,—3300 people using 17 sq miles of units 1 and 3 at moderate intensity almost exclusively in the northern

aceurrences of the land system.

Assessment,—Very low soil fertility forms a serions problem in a very large part of this land system, particularly units 1, 2, 4, and 5.
Amny form of land use here will depend for its success on the solution of this problem, which involves both immediate responses to and
residnal effects of N, P, K, and trace glement applications. Poor soil moisture conditions {irnpermeable waterlogged subsoils and sandy
drought-seasitive topsoils) and slight erosion hazards tend to make this land more sunitable for grazing than for arable crops, although
trials with the latter should be coniinued, preferably in a ley farming systern, Large areas with pitted land surfaces require grading both
for cropping and for grazing, Swampy land of unit 2 has Iess serious fertility problems and may be used for wet rice-growing or for
pastures after improvement of the surface drainage. Unit 3 comprises 2 complex of land suitable for arable crops with erosion control
measures, land for tree crops, and grazing land, without serious fertility problems. Some poorly drained arable land is found in unit 6,
half of which is svitable enly for grazing, due to flood hazards.
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(14) Yammr LAND S¥STEM (600 5Q MILES)

Flat to gently undulating, poorly drained upland grass plains mainly in the central western part of the area.
Geology.—Quaternary: alluvial silt and clay; minor gravel and sand on valley margins,

Physical Features.—Inactive depositional surfaces between 150 and 400 ft: gently sloping, ifl-drained plains

with broad, shallow tributary valleys, and steeper slopes with valley-side benches near through-going rivers
entrenched up to 50 ft below the plain surface.

Unit | Area and Distribution

Land Form

Soil and Drainage Status

Vegefation

1 360 sq miles. Through-
out land system

Plains: Aat or pently undulating
suifaces with slopes less than 2°;
overall southward gradient of 10 ft
per mile; commonly densely pitted
surfaces

Meadow podzolic soils {mainfy
Yamnbi, little Minjim, Paroa, Solaj)
and meadow soils (mainly Roma,
tittle Yari). Rarely dull meadow
podzolicsoils (Soandagnm, Urime)
and alluvial black clays (Mungin).
Poorly drained. Locally liable to
quick drying out of topsoils

Themeda—Isclhuaemum
grassland complex with
locally narrow fringes of
lowland hill forest. Some
Ischaenpn—Apleda grass-
land with Scleria sedge
swamp in holes of pitted
surfaces

2 170 5q miles. Throngh-
out land gystem, closely
associated with unit 1

Drainage depressions: unchannel-
Ied Acors up to 20 L below unit 1;
up to 1 mile wide in npper sectors,
natrowing down-valley to 50 yd
wide

Mainly mendow soils (Roma, Min-
dumo) and alluvial black clays
(Easamp). Also meadow podzolic
soils {Yambi), Very pootly drained
to swampy

Seleria sedge swamp and
locally sago palm swamp,
Ischeemwn-Apluda  prass-
land on less swampy sites

3 50 sq miles. Along weil-
defined drainage lines,
Benches only along
major streams

Valley-side benches and slopes:
gently sloping surfaces 10-20 fi
below unit | and up te 200 yd wide
with locally deeply pitted surfaces;
valley slopes, 10-20°, rising 10-50
ft above vailey Aoors

Mainly gleyed forest soils (Witibi)
and dark colluvial soils {Kwali-
atigt). Localfy brown forest soils
{Nagapam) and meadow spils
(Roma), Sporadic uniform yellow
clays (Boen) and gleyed red earths
{Tring). Mostly poorly drained

Lowland hill forest and
small areas of Themeds—
Tschaemupm grassiand com-
plex

4 10 sq miles,
streanis

Along

Alluvial terraces and flood-plain:
discontinuous terraces up to 100
yd wide and 5-10 ft above flood-
plains; flood-plains up to 50 yd
wide

Plastic_heavy c¢lay young aHuvial
soils, Poorly drained

Alluvium forests with some
gardens and  regrowth,
Sago palm swamp

Population and Land Use.—4400 people with village

people mainly use nearby areas of Nagam land system,

Assessment.—Ry far the largest part of this land system (units 1 and 2
of its waterlogged impermeable soils, which require improved surface
appears to be most suitable. Improved drainage is particularly necess,
wet rice-growing. Tn addition, serious soil fertility problems ate involy,
must be solved before such land can be properly developed. Pitted lan,
pastures as well as arable crops. Unit 3 t
commonly slowly permeable, Locally it can be used only far grazing
flood hazards, but may be partly used for arable crops, although it re:

AT

iand is mostly arable, but adg

sites on unit ! and using 6 sq miles of units 3 and 4 at moderate intensity, These

) is probably suitable for only a limited range of crops, because

drainage even when this land is used for pastures, for which it

¥ o unit 2 land, but this may also offer good possibilitics for
ed in the largest part of unit 1 and a small part of unit 2, and
d surfaces make grading necessary oa large parts of unit 1, for
quate erosion control measures ate necessary, and the soils are
or tree crops. Land of unit 4 is mostly grazing land, because of
quires much-improved drainage,
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(15) Bosman LAanD SysTEM {80 S MILES)

Flat to undulating prassland platform in the south-east of the area,

Geology.—Quaternary: estuarine clay and sand, with coral Himestone exposed in lower parts of dissected
margin.
Physical Features,—Inactive depositional surfaces between 20 and 60 £t; a raised coastal platform with gently
undulating upper surface with shallow valleys, and steep dissected margins.

S50Fh....

Unit

Area and Distribution

Tand Form

Soil and Drainage Status

Vegetation

50 sq miles, Through-
out land sysiem

Plajns: flat or gently undulating
surface with slopes less than 2°;
relief up to 20 fi

Meadow soils (Roma) and locally
meadow podzolic soils (Yambi);
near Ombas village alluvial blacke
clays (Tumunum). Poorly drained

Predominantly Ophirros—
Lnperata  grassland  with
Ischaermeti—Apleda  grass-
land and very locally
swamp woodland

22 sg miles, Along
edges of land system
and valleys peoetrating
towards centre of land
sysiem

Mazginal slopes: short, slightly
dissected  slopes, 5-15°, with
benches up to 100 yd wide; relicf
up to 20 ft

Brown forest soils (Nagapam) and
presumably also gleyed forest soils
(WitibD), ~Well to imperfectly
drained

Lowland hill forest

Population aud Land Use.—Mil,

Assessment.—Eand of unit 1 is most suitable for grazing, but requires improved surface drainage.
may be grown on the waterlogged impermeable soils of unit 1, whilst wet rice appears to huve prospec

8 sq miles. Through-
out land system mainly
surrounded by unit 2

Drainage depressions: unchannel-
led floors up fo 200 yd wide and
10 ft below unit 1, passing down-
valley into dissection gullies of
unit 2 )}

Presumably alluvial black clays
{Kasamp, Mungin) and plastic
heavy clay young alluvial soils,
Yery poorly drained to swampy

Sago palm forest and sago
palm swamp, Phragmites
swanmp

land is mostly suitable for arable crops, but requites rather intensive erosion control measures.

A limited range of arable crops
ts in swampy unit 3, Unit 2
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