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PART 1. INTRODUCTION

By H. A. HAANTJENS*

1. GENERAL

This report is the second of a number covering reconnaissance land resources
surveys in the Territory of Papua and New Guinea. The objectives of these surveys
are to describe, classify, and map the inherent land characteristics of the country
including its surface geology, topography, soils, and vegetation-and broadly assess
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Fig. I.-Location of the Wanigela-Cape Vogel area.

the land-use potentialities by consideration of these characteristics in relation to the
climate, the present land use, and the edaphic requirements of various cro'ps. The
concepts on which these surveys are based, notably that of team work by scientists
of different disciplines, have been more fully discussed by Christian (1952, 1958).

* Division of Land Research and Regional Survey. CSIRO, Canberra, A.C.T.



8 H. A. HAANTJENS

The Wanigela-Cape Vogel area covers 1850 sq miles, largely in the Tufi sub
district of the Northern District, partly in the Baniara subdistrict of the Milne Bay
District of the Territory of Papua. Its location between lat. 9°00' and 9° 50'S. and
long. 148° 50' and 1500 05'E. is shown on Figure I.

At the time of the field work recent aerial photographs taken by Adastra
Airways Pty. Ltd. at a scale of I : 40,000 at sea-level were available for Wanigela, .
Posa Posa Harbour, Cape Vogel, and a small part of Kwagira River map sheets.
A large part of the remainder was covered by wartime and post-war trimetrogon
runs flown at various heights and in various directions and generally of rather poor
quality. Some areas were not covered by aerial photographs. The photo coverage
by Adastra Airways was completed shortly after the field work, at scales of I :46,000
and I : 50,000 at sea-level.

I
l .
''-,- P4,

....... _---.,
""" ............. P2.1---

""-----.
Fig. 2.-Trave-rses and location of soil samples.

The whole area is covered by wartime military maps at a scale of I mile to
I inch. Except in the higher parts of Cape Nelson sheet these maps are generally
of good quality. The base map at a scale of I : 250,000 used in this report has been
prepared from the recent systematic air photo coverage by the Division of National
Mapping, Department of National Development, Canberra.

Field work was 'carried out during the dry season in July, August, and September
1954. Traverses made during this period are shown in Figure 2. Advantage was
taken of the long coastline by the extensive use of a workboat to transport the party
from one part of the area to another, thus enabling them to make many short traverses
inland or from coast to coast.
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The field party consisted of H. A. Haantjens, leader/pedologist, B. W. Taylor,
plant ecologist, and J. C. Sannders, forest botanist. A botanical survey was carried
out simultaneously, but separately from the main party, by R. D. Hoogland, plant
taxonomist. Messrs. W. C. J. Grafen and Q. Anthony of the Department of Native
Affairs were seconded to the team for the purposes of general assistance and liaison
with the Administration of the Territory of Papua and New Guinea and with the
local population. A geological reconnaissance survey of the area was carried out
at the same time but independently by J. E. Thompson, resident geologist at Port
Moresby of the Bureau of Mineral Resources, Geology and Geophysics, Department
of National Development. His findings were frequently discussed with members of
the team and have contribnted materially to the mapping and description of land
systems and physical regions in this report. The team did not include a geomorpholo
gist. Consequently a contribution to the geomorphology of the area, normally a
part of these reports, is lacking.

II. REFERENCES

CmuSTIAN, C. S. (1952).-Regionalland surveys. J. Aust. Ins!. Agric. Sci. 18: 140-6.
CHRISTIAN, C. S. (1958).-The concept of land units and land systems. Proc. 9th Pacific Sci, Congr.,

1957. Vol. 20. pp.74-81.



PART II. GENERAL DESCRIPTION OF THE WANIGELA-CAPE VOGEL
AREA

By H. A. HAANTJENS*

1. CLIMATE

Climatic conditions within the area may be described generally as moist tropical
with well-defined periods of high and low rainfall coinciding with seasonal alter
nations in prevailing winds. The wettest part of the year occurs between November
and April when winds from between north-west and north-east are dominant. Dis
tinctly drier conditions are associated with south-easterly winds from May to October.
Rainfall is known to be strongly governed by differences in the exposure of slopes
to the prevailing wind systems, but insufficient data preclude any assessment of tbe
detailed distributional pattern within the area. The existing data suggest that mean
annual rainfall ranges from about 70 in. in the sheltered location at the heads of
Collingwood Bay and Goodenough Bay to about 130 in. in the exposed localities
of the Mt. Victory-Mt. Trafalgar area. Although montWy rainfall data indicate
considerable variability, falls of over 4·00 in. per month can be relied upon in all parts
of the area during the season of northerly winds. During the drier season, falls of
less than 2·00 in. per month are not uncommon. The length and the severity of this
drier period increase generally from west to east within the area.

Daily rainfalls of up to 4·00 in. are common throughout the area during the
wet season, and these have on occasions exceeded 8·00 in. at the more exposed
localities. Throughout the drier part of the year, daily falls are seldom greater than
2·00 in. and in most cases less than O· 5 in. Rainless periods of two weeks are not
uncommon at this time of the year, but the passage of a month without some rain
is rare.

Both temperature and humidity remain at high levels throughout the year,
and there is very little seasonal variation in the mean conditions for both of these
elements. Similarly, extremes in temperature or humidity are confined within narrow
limits. Temperatures less than 65" F or greater than 96" F have not been observed
on the coast. No data are available for inland parts of the area, but in view of the
limited altitudinal range and limited distance from the sea, large departures from
these conditions are not to be expected.

The climate is characterized by considerable cloudiness throughout the year,
especially during the season of northerly winds when spells of continuously overcast
weather lasting for several days are common. During ti,e south-easterly season such
stratiform cloud conditions are less frequent, and daily development of cumuliform
cloud over the land is typical, particularly where normal convection is assisted by
local topography.

* Division of Land Research and Regional Survey. CSIRO, Canberra, A.C.T.
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In the Mt. Victory-Mt. Trafalgar area the dry period is normally of short
duration and less severe than in more sheltered localities to the east. Examination of
monthly rainfalls over several years in relation to estimates of evapotranspiration
suggests that no serious limitations in plant growth through decline in available soil
moisture are to be expected in this part of the area. In the drier area to the south,
however, it would appear that some restriction of growth normally would occur,
but insufficient data are available to assess these conditions in any detail.

n. PHYSIOGRAPHY, SOILS, AND VEGETATION

For the purposes of a general description tbe Wanigela-Cape Vogel area can
be conveniently subdivided into five major types of environment: the southern
mountains, the central plains, the northern volcanic mountains, the eastern low
mountains, hills, and plains, and the coastal flats. By using the references to the land
systems, the reader will be able to follow the regional distribution of the features
described on the land system map.

(a) Southern Mountains

The Warrigela-Cape Vogel area is bounded in the south by the northern slopes
of the rugged Owen Stanley Range, which rises to over 9000 ft beyond the boundary
of the survey area (plate I, Fig. I). These mountains (Maneau land system) are
partly characterized by massive frontal slopes with a dense parallel pattern of weakly
incised streams and have partly been dissected into large, steep mountain spurs.
The metamorphic rocks have locally weathered into shallow acid leached reddish
silty clay soils but in many places the slopes are unstable because of landslides and
soil creep and are covered with shallow and commonly gravelly brown slope soils.
Shallow dark red clay soils of neutral reaction occur on ultrabasic rocks forming
a lower part ofthe range in the south-western corner of the area (Didana laud system).
These mouutaius are very largely covered with rain forest (Plate 7, Fig. I) which
merges into lower montane rain forest above 2500 ft.

Normally the boundary between the mountains and the adjacent plains is
abrupt (plate I, Fig. 2), but in one locality a distinct foothill zoue offorested rounded
ridges occurs (Budi land system) which has some of the deepest weathered red clay
soils in the area.

(b) Central Plains

North of the mountains stretches a large alluvial plain to the sea (Uiaku land
system, Plate I, Fig. 2). Especially in the upper part the gradient is appreciable aud
there are several roughly parallel fast-flowiug streams which become more sluggish
near the coast where the land is locally subject to floodiug. The young alluvial soils
are mainly rather sandy and co=only stony in the upper part of the plain and
medium-textured and poorly draiued nearer to the coast. The plains are largely
covered by various types of rain forest which differ in structure and composition on
well-drained and poorly drained areas, whilst a few large man-made grasslands
occur closer to the coast.
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A high and somewhat dissected part of the plain near the foot of the mountains
(Rakua land system) has rather deep, weathered red-hrown clay soils containing
some stones and gravel and is covered with a floristically distinct type of rain forest.

Low steep hills of volcanic origin (Sesegara land system) rise above the plain
in many places. They have very shallow stony soils and are covered with poorly
developed rain forest.

In parts of the plains deposition of alluvial material is continuing today
(Wakioka land system). This is mainly evident from the vegetation, which consists
of herbaceous communities, woodland, or forest dominated by pioneering species
such as Saccharum spontaneum, Casuarina sp. (Plate 6, Fig. 2), Octomeles sumatrana,
and others. These areas are also characterized by a poorly defined pattern of small
streams with unstable courses and a complete lack of soil formation in the generally
calcareous alluvial deposits.

In the west the area is bounded by the forested and generally poorly drained
levees and narrow plains along the Musa River (Dove land system).

The lowest parts of the plains are swampy (Tortore land system). They have
a vegetation ranging from fluctuating swamp forest through swamp woodland
dominated by sago or Pandanus to herbaceous swamp communities (plate 8, Fig. 1).
The alluvial soils are commonly finer-textured than those on the higher parts of the
plains.

(c) Northern Volcanic Mountains

The northern part of the area is occupied by the extinct volcano Mt. Trafalgar
and Il,e dormant volcano Mt. Victory. The higher areas of Mt. Trafalgar are strongly
dissected into mountain spurs (Trafalgar land system, Plate 2, Fig. 1) with undif
ferentiated brown slope soils or rather shallow, weathered, acid, reddish clay soils.
They are ahnost completely covered with rain forest merging into lower montane
rain forest above 2500 ft. The northern foot slopes of Mt. Trafalgar form rolling
to hilly plateau-like surfaces separated by deep V-shaped ravines (Bekalama land
system, Plate 2, Fig. 2). Because of intensive occupation for shifting cultivation the
forest vegetation has heen largely replaced by grassland and secondary woody
vegetation. The soils are rather shallow weathered red and brown clay soils, locally
strewn with boulders of volcanic rock.

In contrast to Mt. Trafalgar, Mt. Victory has generally well-preserved young
volcanic land forms. The summit area (Victory land system, Plate 3, Fig. 1) and
upper slopes consist of rocky lava domes and more or less dissected lava flows. The
lower slopes are slightly concave and broad, although commonly densely dissected
(Kwin land system). They are covered with friable brown volcanic ash soils with
well-developed dark topsoils, but large areas in the south-western part have more
impermeable, mottled soils. Much of the forest in these areas is relatively poor in
species and is in a successional stage, having developed after the destruction of the
original rain forest during an eruption in the last century. Other areas have a mature,
tall rain-forest vegetation. Large areas, predominantly on mottled soils, were once
covered by grassland but have been invaded by many shrubs and low trees, apparently
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as a result of the cessation of the regular burning of the grassland when the population
moved out of the area after the eruption.

Several outwash fans of water-transported volcanic sand, gravel, and bonlders
occur along the margins of Mt. Victory. Older fans (Wanigela land system) have
sandy soils with black topsoil and a vegetation of forest and large areas of tall man
made grasslands (Plate 6, Fig. 1). Younger and less stable fans of poorly sorted
deposits (Kopwei land system, Plate 3, Fig. 1) have herbaceous and woody pioneering
vegetation communities and virtually featureless, commonly gravelly or stony soils.

(d) Eastern Low Mountains, Hills, and Plains

That part of the area situated roughly east of the Kwagira River is quite distinct
from the western part in land forms and soils as wel1 as vegetation. This appears to
be maiuly due to the influence of the lower rainfal1 and of the sedimentary rocks,
including conglomerate, sandstone, siltstone, marl, and limestone.

Uplifted conglomerate and sandstone bordering the Owen Stauley Range are
dissected into very steep, razor-backed low mountain ridges (rama land system, Plate
3, Fig. 2). North of Tama land system essentially horizontally bedded sediments
ranging from fine conglomerate to mudstone (Bewabewa land system) have partly
been dissected into intricate patterns of low hills (plate 4, Fig. 2) and partly form
rolling plateau-like surfaces (Plate 5, Fig. 1). On Cape Vogel peninsula the sediments
are more strongly tilted and more uplifted, which has resulted in a somewhat higher
relief of the irregular hill ridges (Koianaki land system, Plate 4, Fig. 1). This is
further accentoated by local higher ridges of volcanic rocks. The areas of coral
limestone at Cape Vogel (Tarakaruru land system) comprise low undulating plateaux
with few streams, and areas of low rounded hills formed by solution of the limestone.
Included is a small area of older limestone with conspicuous cliffs at Castle Hill
(plate 4, Fig. 1).

The slopes on the sedimentary rocks are generally unstable and marred by
small slumps and landslides. In combination with the relatively low rainfall this
has caused the soils to be very shallow. In Tama land system co=only they are
even lithosolic. TI,ese soils are dark and very little leached. They vary with the
amount of carbonates in the parent rock, ranging from slightly acid and rather
poorly structured soils on non-calcareous rocks to black, well-structured, neutral
clay soils on limestone. Locally, deeper friable dark red heavy clay soils are found
on limestone plains.

Under the influence of the dry conditions the original rain forest was more
poorly developed (Plate 5, Fig. 2) and has been largely replaced by short grassland
as a result of shifting cultivation. Remnant and secondary forest is mainly restricted
to valleys and valley heads and is most common on the calcareous sediments in
Koianaki land system and parts of the limestone country.

There are a number of wide alluviated valleys with dark, slowly permeable
neutral to weakly alkaline clay soils, mainly covered with relatively poor types of
rain forest (Monari land system, Plate 4, Figs. 1 and 2).
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(e) Coastal Flats

Particularly along the north coast from Sinapa to Tapio there is a narrow helt
of tidal flats with various kinds of mangrove communities (Plate 8, Fig. 2). These
also occur scattered along the inlets of Cape Vogel. Small areas of low sandy heach
ridges (Plate 1, Fig. 1) are associated with the alluvial plains of Uiaku, Wanigela,
and Kopwei land systems. They are commonly densely settled and have little natural
vegetation.

III. LAND-USE POTENTIAL

There is virtually no land in the area that is suitable for agricultural develop
ment without limitations of some kind. However, there are large areas, mainly in
the Goropu piedmont and coastal plain and on the lower slopes of Mt. Victory, that
appear to have a definite potentiality for intensive development. It is surprising that
these areas have the lowest population densities. Because of this they are largely
covered by tall rain forest. This would make land-clearing costly but may be turned
into an asset if systematic timber exploitation is planned to precede agricultural.
development.

The potentially productive areas in the Goropu plains comprise Rakua, Uiaku,
and Buna land systems. Surface stoniness may limit the possibility of cultivation
in many parts of Rakua and Uiaku land systems. In conjnnction with deep, well
drained but rather leached, acid soils and a certain amount of dissection by streams,
this tends to make the area of Rakua land system primarily suitable for tree crops.
In Uiaku land system, land with surface stoniness and rather sandy, calcareous soils
may be best utilized for pastures, but other areas appear to be suitable for cultivation
and tree crops as well. Poor drainage is a limiting factor in large parts of Uiaku land
system near the coast. In most cases drainage improvement would appear to be
a simple matter. Such land is judged to be suitable mainly for cultivated crops and
pastures. The small areas of Buna land system are densely settled and coconut
plantations appear to be the most appropriate form of land utilization.

Favourable conditions for development on Mt. Victory are found in Kwin
and Wanigela land systems. The gentle but dissected slopes of Kwin land system,
which are locally also rather stony, are primarily suitable for tree crops in areas of
friable, well-drained, volcanic soils. There also appear to be considerable areas with
slowly permeable, poorly drained soils, which could be best utilized for pastures.
Other areas are too strongly dissected for agricultural use, but could be used for
forestry. The coarse-textured soils of Wanigela land system also appear to be most
suitable for tree crops or pastures, although their use for cultivation carmot be ruled
out. The use of low-lying parts of this land system is limited by flood hazards to
pastures or dry-season crops.

In developing these areas it will be necessary to provide improved access to the
coast. The only present anchorage at Sinapa would need to be much improved.
In addition it may be possible, though difficult, to construct a coastal road to Tufi,
where an excellent natural harbour exists.
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A third area where restricted, though significant, development seemS feasible,
comprises the valley plains of Monari land system. The slow permeability of the
soils makes this land particularly suitable for rice-growing and for a limited range of
crops such as sugar-cane, bananas, and possibly cotton. Development of this land
could be of much value to this rather densely populated area.

Most of the remaioing parts of the area have a low or very low potentiality
for development. They ioc1ude rugged mountains, which should be left under the
protection of forest; large hilly areas with poor soils that could probably be partly
reafforested (particularly Bekalama land system) or used for extensive grazing; and
unstable, stony, or sandy plains that may be nsed for the exploitation of several
large stands of Casuarina forest and for extensive graziog. Finally there are rather
large areas of swamp, but the sago resources 10 these appear to be too small and too
scattered to warrant commercial exploitation. Some of these swamps could be used
for swamp-rice growing or could be drained in major reclamation projects to yield
fertile land suitable for cultivation or pastures.

The climate of the western part of the area provides for optimal vegetative
growth throughont the year. However, the absence of a marked dry season may
interfere with mechanical farm operations, in particular harvesting and weed control.
Clondiness and wetness may delay maturity and reduce the yields of certain crops
and favour the spread of virus and fungus diseases. In the eastern part of the area
water stress in crops may be experienced between the months of July and October.
This drier climate would be more suitable for seasonal mechanized farmiog. In
this area there appear to be appreciable quantities of ground water in the sedimentary
rocks to provide ample water for stock and for local supplementary irrigation.
Additional water for these purposes could be impounded in reservoirs in many small
valleys.

IV. SETTLEMENT AND COMMUNICATIONS

The estimated indigenous population in the area is 14,100*. The overall
population density is 7·5 per sq mile, which is below the average for the Territory
of Papua and New Guinea. The population is not evenly distributed but is mainly
concentrated in a narrow coastal zone. In addition there are inland villages throughout
the Cape Vogel peninsula, 10 the foothills of the Owen Stanley Range south of Tama
land system, and in the Rakua-Kwagira River area. There are scattered settlements
along the Musa River and at the periphery of Mt. Victory. The large area between the
Musa and Rakua Rivers is notably devoid of population.

Indigenous agriculture consists largely of shifting cultivation. The main sub
sistence crops are taro (Colocasia esculenta) in the wetter, western part of the area,
and plantains (Musa sp., Plate 7, Fig. 2) in the drier, eastern part. Other iroportant
crops are cassava (Manihot utilissima) and sugar-cane (Saccharum officinarum).
Coconut groves occur in most villages and are of economic importance along the
coast (copra). Some upland rice is grown in valleys in Cape Vogel peninsula.

* This figure is derived from Village Directory, 1960, Department of Native Affairs, Territory
of Papua and New Guinea, Port Moresby. Only a rough estimation was possible, as the census dis
tricts in the directory do not fully coincide with the boundaries of the area.
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In 1954 European settlement was restricted to the Administration settlements
(subdistrict headquarters) at Tufi and Baniara, mission stations at Wanigela, Mukawa,
and Medino, and trading posts with small coconut plantations near Tuft and at Cape
Vogel. One or two cocoa plantations were being developed on the lower slopes of
Mt. Victory, near Wanigela.

The concentration of population along a long coastline (Plate 1, Fig. 1) has
favoured the use ofsmall ships as the principal means ofmaintaining communications.
The best anchorages are the deep inlets of Cape Nelson, the coral headland of Sinapa
on Collingwood Bay, Posa Posa Harbour, Tapio Bay, Larikuku Bay, Tarakaruru
River, Medino Bay, and Abuara opposite Baniara Island. Tufi Harbour and Tara
karuru would in particular be suitable for larger vessels. Widespread submerged
reefs are a hazard to coastal shipping. Vehicular roads are virtually non-existent and
in the whole area Wanigela has the only air strip. This is now suitable for DC3
aircraft. Many good walking tracks link the inland vil1ages with the coast. They
are naturally scarce in the thinly populated south and west. There are no navigable
rivers.



PART III. PHYSICAL REGIONS* OF THE WANIGELA-CAPE VOGEL AREA

By H. A. HAANTJENst

I. INTRODUCTION

The Wanigela-Cape Vogel area has been subdivided into six physical regions
which are described below. Three of these extend well beyond the limits of the
area. Each region has quite distinct characteristics and generally well-defined boun
daries which are shown in Figure 3.

OWEN STANLEY Di!!I
MOUNTAIN RANGE ~

CAPE NELSON VOLCANIC ffiEilm
MOUNTAINS AND ALLUVIAL fANS ~

RUABA BADLANDS (:::::::::}

CAPE VOGEL DISSECTED UPLANDS
AND ALLUVIAL VALLEYS

GOROPU PIEDMONT AND rTI
COASTAL PLAlN-S ~

MUSA RIVER FLOOD-PLAIN f:::::j

Fig. 3,-Physical regions.

II. OWEN STANLEY MOUNTAIN RANGE

The area is bounded in the south by the northern slopes of this large physical
region, which bas sharp boundaries with the adjoining regions: a major fault in the
western and central parts and unconformable contact with younger, sedimentary
rocks in the eastern part. The region includes two geological units: a pre-Tertiary
metamorphic block east of Wowo Gap and a plutonic unit west of this gap.

* The physical regions were defined by J. E. Thompson and H. A. Haantjens. This account
is partly a condensation of a draft report by J. E. Thompson, Bureau of Mineral Resources, Geology
and Geophysics, Canberra, A.C.T.

t Division of Land Research and Regional Survey, CSIRO, Canberra, A.C.T.
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The metamorphic block (Plate I, Fig. I; Plate 7, Fig. I) consists of schist and
phyllite covered in many areas by low-grade metamorphic calc-silicate rocks. This
block, attaining altitudes of over 9000 ft outside the area, is the result of spasmodic
tectonic rising and arching accompanied by block faulting. The central part is
characterized by a domal structure with a juvenile drainage system of many small
parallel streams with ve,y steep gradients. In the eastern and western parts down
cutting by rivers has proceeded much further and has produced a very rugged topo
graphy of steep mountain spurs and V-shaped valleys with many landslide scars.

The plutonic unit is aligned with the metamorphic belt. These mountains are
less massive in appearance and have a dense pattern of deeply incised streams and
more rounded crests attaining a maximum altitude of 4000 ft outside the area. The
range consists of ultrabasic rocks and gabbro and appears to be less actively eroding
than the metamorphic block.

III. CAPE NELSON VOLCANIC MOUNTAINS AND ALLUVIAL FANS

The volcanic mountain complex of Mt. Trafalgar (5600 ft) and Mt. Victory
(6000 ft) forms an isolated, second major relief element in the area. Although still
recognizable in outline and by its radial drainage as a volcano (plate 2, Fig. I), Mt.
Trafalgar-Topographers Range has long been extinct and is maturely dissected into
steep mountain spurs with plateau-like northern and eastern foot slopes dissected by
U-shaped gorges (Plate 2, Fig. 2). The range consists of (?)Pleistocene andesitic
conglomerate, tuff, and lava. There are no recognizable crater features in the summit
area, but a lower dome-shaped feature north-east of the summit could represent
a somewhat younger major eruption centre.

Mt. Trafalgar-Topographers Range is separated from the dormant volcano
Mt. Victory by a saddle only 1000 ft high. The very rugged summit area of Mt.
Victory with a number of large lava domes has been the most recent major eruption
centre (plate 3, Fig. I). Unconfirmed reports of a devastating eruption about 1880
(Fisher 1957*) are supported by evidence of the successional stage of much of the
forest on the higher slopes. The greater part of Mt. Victory consists of broadly
concave slopes of andesitic agglomerate and volcanic ash with a youthful dense
radial drainage pattern. Young convex lava flows are conspicuous on the south
western slopes and older, strongly dissected lavas occur on the northern slopes.
There are some well-preserved adventive cones, notably the crater lake Ridubidubina
in the saddle between Mt. Trafalgar and Mt. Victory. Volcanic outwash fans of steep
to moderate gradient occur locally along the margins of Mt. Victory. A distinction
can be made between stable, older fans with mainly sandy deposits and unstabilized,
younger fans of poorly sorted gravel, boulders, and sand (Plate 3, Fig. I).

IV. RUABA BADLANDS

The foothills of the Owen Stanley Range in the eastern part of the area form
a small but distinct physiographic region (Plate 3, Fig. 2). They are composed of
well-bedded coarse Tertiary sedimentary rocks, which unconformably overlie the

* FISHER, N. H. (1957).-"Catalogue of the Active Volcanoes of the World including Sulfa
tara Fields." Part V-Melanesia. (Int. Volcanol. Assn.: Naples.)
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metamorphic rocks of the Owen Stanley Range but have been rapidly uplifted with
the adjoining mountain block and vigorously eroded. In the eastern portion several
basic volcanic plugs have pierced and folded the sedimentary rocks. The sharp
northern boundary is controlled by recent faulting. The region consists of low
mountainous country up to 2400 ft in altitude. It is characterized by intricate, deeply
incised dendritic and antecedent drainage and a maze of very steep, razor-backed
interfluves with generally unstable slopes.

V. CAPE VOGEL DISSECTED UPLANDS AND ALLUVIAL VALLEYS

This region of intricate but generally low relief extends from Cape Vogel to
a few miles east of the Kwagira River. The land forms are strongly controlled by
lithology and geological structure. At the tip of Cape Vogel Recent reef limestone,
raised in stages to up to 200 ft, has developed a juvenile karst topography. Further
west, moderately dipping marine Tertiary sediments have been dissected into rather
high steep hills (Plate 4, Fig. 1) with cuestas and hogbacks formed in harder, arena
ceous rocks. Areas of massive marl on the north and south flanks have been eroded
into fine-textured, disorderly patterns of steep hill ridges with concave slopes. Several
occurrences of basic intrusives and hypabyssal rocks stand out as higher, sharper,
long ridges in the Cape Vogel peninsula east of the Ruaha River (plate 4, Fig. 1).
Juvenile dissection of gently folded terrestrial Tertiary sediments in the westeru
part of the region has produced extremely intricate patterns of low, convex ridges
(Plate 4, Fig. 2) and slightly dissected plateau-like surfaces (Plate 5, Fig. 1), hounded
in the north by a low, dissected escarpment. The relief increases again near the western
margin of the region. The general altitude of the region is hetween 400 and 600 ft,
with a few higher ridges up to 800 ft including the landmark of Castle Hill capped hy
older limestone with conspicuous cliffs (Plate 4, Fig. 1).

The hilly parts of the region are interspersed hy many wide valleys and basins
with low gradients. Most of the alluvium consists of clay (Plate 4, Figs. 1 and 2),
but gravelly fans and aprons occur along the foot of the Ruaha hadlands region
(Plate 3, Fig. 2) and some flood-plains with medium-textured alluvium also occur.
An almost continuous zone of mangroves (Plate 8, Fig. 2) fringes the north coast.

VI. GOROPU PIEDMONT AND COASTAL PLAINS

This region (Plate 1, Fig. 2) extends from the Cape Vogel uplands to the Musa
River flood-plain and the Cape Nelson volcanic mountains. The plains have appreci
ahle gradients and are traversed hy mnnerous suhparallel, rather small and fast
flowing rivers, which are moderately incised in the upper part of the plain. Only
small areas near the coast appear to he suhject to regular flooding.

The region includes a numher of distinct morphological elements. The oldest
part consists of moderately dissected, higher piedmont terraces. Younger flood
plains, largely of a stable nature, constitute the largest part of the region. The lowest
parts of these plains are swampy. Very young, actively aggrading outwash plains
(Plate 6, Fig. 2) occur throughout the region, hut particularly north of Wowo Gap.
Low, dissected hills consisting of (?)Pleistocene basic lava and agglomerate staud
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out in many places. Recent volcanic extrusives include a distinct lava flow with cone
and the small Waiowa volcano, a flat cone with crater lake dating from 1943. Tidal
mangrove swamps and local beach ridges (Plate I, Fig. I) separate the flood-plains
from the sea.

VII. MUSA RIvER FLOOD-PLAIN

The eastern margin of this physical region bounds the Wanigela-Cape Vogel
area in the west. It consists oflevees and back plains of the Musa River with medium
textured alluvial deposits. The boundary with the Goropu plains and the Cape
Nelson volcanic mountains is marked by a fringe of swamp land caused by the
blocking of low-lying areas by contrasting sedimentation regimes.



PART IV. LAND SYSTEMS OF THE WANIGELA-CAPE VOGEL AREA

By H. A. HAANTJENS* and B. W. TAYLORt

1. INTRODUCTION

Land systems may be defined as natural landscapes with a characteristic pattern
of rocks, land forms, soils, and vegetation (Haantjens et al. 1964:}). The 24 land
systems mapped in this area are the resnlt of the interpretation and correlation of
data collected by team members in the field, and of the extrapolation of these data
by means of air-photo interpretation over the whole of the area.

During the field survey several land systems were snperficially examined,
whilst in some cases aerial photographs were not available or were of poor quality.
Thus not enough data are available to distinguish and describe units in Maneau,
Didana, Tama. Budi, Sesegara, Rakua, Tokinawara, Dove, and Ismari land systems.
The description of these land systems is in very general terms.

TABLE 1
DEFINITION OF DRAINAGE CLASSES

Drainage Class

Excessively drained

Well drained

Imperfectly drained

Poorly drained

Very poorly drained

Swampy

Soil Features

Very shallow or very coarse-textured,
commonly steep

Deeper and not excessively coarse-tex
tured, without distinct mottling and
without grey colours above 48 in.

Distinct mottling and grey colours
starting between 20 and 48 in.

Distinct mottling and grey colours
starting between 9 and 20 in.

Distinct mottling and grey colours
starting above 9 in.

I Strong gleying throughout, often pro
I lninent rusty mottling. Often poorly
I decomposed plant remains

Water-table

Below 6 ft, except for very short
periods in some cases

Normally below 4 ft during dry
season

Commonly between 28 and 38 in.
in dry season

Commonly between 12 and 36 in.
in dry season

Permanently near, at, or above
ground level

The areas of the land systems were determined on the map with a dot grid with
25 dots per sq em. The relative areas given for the units are only rough estimates
based on field observations and photo-interpretation.

The drainage status of the units is assessed after the soil descriptions. The
significance of the terms used is set out in Table 1.

* Division of Land Research and Regional Survey, CSIRO, Canberra, A.C.T.

t Formerly Division of Land Research and Regional Survey, CSIRO, Canberra, AC.T.
Present address: F.AO., Rome.

+HAANTJENS, H. A, PATERSON, S. J., TAYLOR, B. W., and STEWART, G. A. (1964).-Land
systems of the Buna-Kokoda area. CSIRO Aust. Land Res. SeL No. 10: 18--44.
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Wherever possible, the land systems are illnstrated by block diagrams or plans
(drawn by Mrs. N. Geier), the latter for land systems with very little relief. Some
care should be exercised in the interpretation of these illustrations, for the following
reasons:

(I) They are drawn at various scales. To assist the reader, an approximate
distance of one mile 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 created.

(2) It is normally difficult to assign to the units the same relative area in the
block diagram as they occupy in the whole of the land system. In general, large
units are shown too small, small units too large.

(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.

II. GROUPING OF LAND SYSTEMS

The land systems have been placed in six distinct groups (see legend to land
system map) to emphasize 'the broad affinities and differences between them. The
groups are based on broad similarities in land forms and/or according to the
origin of the land systems.

(a) Erosional Mountains

This group is characterized by internal relief of over 500 ft and altitude over
2000 ft. The land systems have very steep slopes and V-shaped valleys due to rapid
down-cutting by streams. Rain forest is the predominant vegetation except in Tama
land system, which is covered by grassland.

(b) Erosional Hills

In this group internal relief is less than 500 ft and altitude less than 2000 ft.
Most hilly areas are characterized by steep, irregular slopes and narrow valleys, and
a dense drainage pattern. Plateau-like surfaces occur in Bekalama, Bewabewa, and
Tarakaruru land systems. The vegetation is grassland, rain forest, and secondary
forest, commonly in complex patterns.

(c) Volcanic Slopes

Land systems have been placed in this group because of their genetic relation
ships as parts of the Mt. Victory volcano complex. They range from mountainous
areas in the summit, which owe their form to volcanic extrusion rather than to down
cutting by streams, through hilly lava flows, which have more or less preserved
their original form, and more or less dissected volcanic slopes to young alluvial fans
derived from volcanic deposits. The vegetation is predominantly forest, commonly
of a successional nature as a result of past eruptions, with some large areas of
grassland.
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(d) High Terraces

The two land systems in this group represent older alluvium, largely deposited
as fans at the foot of the mountains. These have subsequently been dissected and
are uow situated well above the level of the adjoining flood-plains. The vegetation
is rain forest in Rakua land system and grassland in Tokinawara land system.

(e) Fluviatile Plains

This group comprises young alluvial plains with very low relief. They are
partly subject to flooding and in an actively aggrading stage. The vegetation consists
largely of rain forest, successional forests, and swamp communities.

(f) Littoral Plains

These consist of marine deposits such as tidal mangrove flats and beach ridges.
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(1) MANEAU LAND SYSTEM (160 SQ MlLES)

Very steep, forested, northern slopes of Owen Stanley Range.

1 MILE

Geology.-Phyllite, schist, calc-silicate rocks, and some limestone. Oldest rocks in area, bounded in north by
an active fault.

Physical Features.-Northern flank of strongly dissected block-faulted mountains rising from 400 to 3000 ft,
but over 9000 ft outside survey area. Central part has a general convex slope dissected into narrow steep
ridges by numerous parallel streams (A). Western and eastern parts consist of larger mountain spurs and deep
valleys with a subparallel drainage pattern and many landslide scars (B).

Soils.-Very limited information. Mostly lithosols and shallow slope soils on very steep lower slopes along
northern edge and probably on steepest ridges. Shallow yellow-red silty clay soils of Maneau family (strongly
weathered red and brown clay soils) observed on less steep higher slopes in central part.

Land Class.-VII-VIlle, so.

Vegetation.-Mainly rain forest of Anisoptera kostermansialla-lntsia bijuga-Garcinia sp. association. In the
central part this is locally replaced by garden regrowth and in the eastern part by grassland of Themeda australis
Allotel'Opsis semia/ata alliance. Above approximately 2000 ft occms rain forest of the Lithocarplls sp.-Cryplow

carya spp. alliance, which merges into lower montane rain forest above approximately 2500 ft.
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(2) DlDANA LAND SYSTEM (20 sQ MILES)

Rugged, forested mountain spurs in south-eastern corner of area.

25

Geology.-Ultrabasic and basic igneous rocks, probably lower Tertiary.

Physical Features.-Massive spurs with rounded, generally broad crests and little-dissected steep slopes rising
from 300 to about 2500 ft and up to 4000 ft outside survey area. V-shaped valleys. Internal relief 400-1500 ft.
Rather coarse radial to dendritic drainage pattern.

Soils.-Very little information. Shallow dark reddish clay soils of Bereruma family (strongly weathered red
and brown clay soils) observed on steep slopes. Probably deeper soils on broad crests.

Land Class.-VI~VIIIe,so.

Vegetation.-Rain forest, mainly of Lithocarplis sp.-Crypfocarya spp. alliance, also of Allisoptera kosterman
siana-Intsia bijuga-Garcinia sp. association.
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(3) TRAFALGAR LAND SYSTEM* (100 sQ MILES)

Rugged forested mountains of the Topographers Range and Mt. Trafalgar.

Geology.-Pleistocene to Recent andesitic lava, conglomerate, and tuff.

Physical Features.-Maturely dissected, extinct strato volcano. Large barranca valley cutting across main
crater area from north to south. Rather coarse, subradial drainage pattern with widening valleys along margins.
Rising from sea level to 5600 ft.

-~_.

Unit Relative Area Land Forms Soils and Drainage Land Vegetation
and Distribution Status Class

1 Large. Major part of Very steep, sharp, Mainly rough mountainous Mainly Probably lower montane rain
hmd system branching mountain land with undifferentiated VIlle, fmest above 2500 ft. Other-

spurs with dissected slope soils. Strongly weath- some wise mainly rain forest, prob-
slopes. V-shaped val- ered red and brown clay soils Vile ably of Alliso]Jtera koster-
leys. Relief 400-2000 of Oreia family in lower areas l1ul/lsiona-Intsia bijugo alliance.
fl with Jithosols on steepest Mt. Victory blast succession

slopes. Pockels of moderately forest, lowland zone, in sauth_
to little-weathered ash soils of west
Boa family on some lower
crests in south-west near Mt.
Victory. Generally well
drained

2 Small. Western and Foot slopes: low, com- Strongly weathered "d and Mainly Secondary forest and regrowth.
eastern outer parts of manly digitate hill rid- brown clay soils, mainly of VI and of Allisoptera kostermollsialla-
land system gO' with moderate tn Orda family, but also of VITo Alstollia scllOfaris-RllIIs taUen-

steep slopes, gentle to Ilamarora family on lower sis association. Very small
moderate crest slopes. slopes, where lithosols also patches of Themedo grassland
Relief 50-200 ft occur on narrow ridges.

Generally well drained

* This land system has many similarities wilh Hydrographers land system of the Buna-Kokoda area.
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(4) TAMA LAND SYSTEM (90 sQ MILES)

27

Very steep, strongly dissected, low mountains west of Goodenough Bay. Mainly grassland vegetation.

Geology.-Miocene-Pliocene arenaceous sequence with few interbedded marine mudstones; moderate dip to
south-west. Basic shallow intrusives and some extrusives in eastern part. Fault-bounded in the north and west.

Physical Features.-Maturely dissected, blockMfaulted complex of razor-back mountain ridges with V-shaped
valleys. Rather coarse dendritic to subparallel drainage. Rises from 400 to approximately 2400 ft.

Soils.-Rough mountainous land with mainly lithosols, excessively drained.

Land CIass.-Mainly VIlle, so.

Vegetation.-Mainly grassland of Themeda australis-AI/oteropsis semialata alliance. Some areas of rain forest
and secondary forest of Anisoptera kostermansiana-Illtsia bijuga-Terminalia spp. association. Minor low
forest along streams.
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(5) BuDY LAND SYSTEM (20 sQ MiLES)

Forested foothills of Owen Stanley Range east of Wakioka River.

Geology.-Calc-silicate metamorphic and some basic and ultrabasic igneous rocks.

Physical Features.-Ridges with gently rounded crests and steep side slopes; also steep hills. Smooth slopes.
Very small streams in narrow valleys. Altitude 300--1200 ft.

Soils.-Rather deep reddish clay soils of Budi series (strongly weathered red and brown clay soils) observed
in the lower part of the land system.

Land Class.-Mainly VIe in lower part, VIle in upper part.

Vegetation.-Rain forest of Anisoptera kostermallsiana-Intsia bijuga-Garcinia sp. association.
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(6) BEKALAMA LAND SYSTEM (105 sQ MILES)

29

Northern forested lower spurs and dissected foot slopes with grassland in the Mt. Trafalgar-Topographers
Range complex.

Geology.-(?)Pleistocene andesitic volcanic rocks: conglomerate and breccia, interbedded with tuff.

Physical Features.-Broad gentle volcanic foot slopes with undulating to hilly surfaces, dissected by deep
radial gorges, forming drowned valleys along coast. Upper parts more maturely dissected into broad spurs.
Rising from sea level to 1400 ft.

Unit Relative Area Land Forms Soils and Drainage Land Vegetationand Distribution Status Class

1 Large. Northern part Rolling surfaces and Apparently complex pattern Mainly Grassland ofThemeda australis-
of land system low rounded hill ridges of strongly weathered red and VIe,so; A/loteropsis semiolato alliance,

(normally 6-15" slopes brown clay soils of Oreia and valley largely dominated by Tlzemeda.
,nd 30-100 n relief) Ilamarora families slopes Locally regrowth and some
with few small streams VIIle,so secondary forest of Anisoplera
and separated by U- kostermallsiullu-Alslonia scllOl-
shaped valleys 100-800 oris-Rhus taitellsis association
ft deep

2 Medium. Highest Sleep-sided, rounded Mainly strongLy weathered Mainly Secondary forest and regrowth
southern part of land spurs and V_shaped reddish clay soils of Dreia VIle, so of Allisoptera kostermallsiolla-
system valleys. Relief 200-800 family, commonly truncated. Alstonia sello/aris-Rlms taltell-

n Probably also Tlamarora fam- sis association. Few a,eas of
ily ,nd some lithosols on Themedu grassland on ridge
steepest sLopes tops

---~
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(7) SESEGARA LAND SYSTEM (30 sQ MILE,,»

Steep; forested hills scattered in plain north of Owen Stanley Range.

~--'---'--.. ,:",:.

1 MILE

Geology.-Pleistocene to Recent basaltic and andesitic agglomerate and lava.

Physical Features.-Isolated, irregular or horseshoe-shaped hills and ridges of volcanic origin. Commonly
rounded crests and slightly convex slopes. Altitude 600-1000 ft.

Boils.-Stony land, iithosols, well to excessively drained.

Land Class.-VTIe, so.

Vegetation.-Rain forest of Allisoptera kostermansiana-Illtsia bi,juga-Gardnia sp. association.
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(8) BEWADEWA LAND SYSTEM (125 sQ MILES)

Intricately dissected low hills and rolling plateaux at the base of Cape Vogel peninsula. Mainly grassland,
but much forest in western part.

Geology.-Gently folded, Pliocene~Pleistocene terrestrial and minor Miocene-Pliocene marine siltstone,
mudstone, and conglomerate, with local tuff.

Physical Features.-Undulating to rolling summit· surfaces and foot slopes, and intricate complexes of hill
ridges with irregular, steep, and generally convex slopes and a fine~textured dendritic to subparallel drainage
pattern. Dissected, low escarpment parallel to north coast. Altitude generally 200-400 ft, .UP to 600 ft in
western part.

--,------,--------,-------,----,-------

Unit

2

3

4

Relative Area
and Distribution

Medium. Western and
south-western parts of
land system

Medium. Central
southern part of land
system and along
northern edge

Medium. Mainly
close to north coast,
also within big bend
of Ruaba River

Small. Along margins
of units 2 and 3

Land Forms

Steep to very steep hill
slopes, rounded crests,
and narrow valleys.
Relief 100-300 ft

Steep to very steep con
vex hill slopes, rounded
crests, and narrow val
leys. Relief 50-200 ft.
Also dissected escarp
ment

Undulating to rolling
surfaces, with low,
sharp emergent hills.
Shallow drainage de·
pressions with poorly
developed streams. Re
lief 20-50 ft

Undulating gentle
slopes, up to ~ mile
long

Soils and Drainage Land
Status Class

Mostly truncated strongly Mainly
weathered red and brown clay VITe, so
soils of Ukwcna familY; also
shallow dark soils of Podago
family; locally strongly eroded
profiles of weathered gleyed
clay soils (Gurukwaia fam-
ily) and lithosols. Well to
excessively drained

Dominantly lithosols and Mainly
shallow dark soils of Podago VIle, so
family. Excessively drained

Mainly shallow dark soils of Mainly
Podago family, commonly VIso
concretionary: locally grav-
elly lithosols. Excessively
drained. Weathered gleyed
soils of Medino family in wet
drainage depressions

Strongly weathered red and Mainly
brown clay soils of Ukwena IVso
family and weathered gleyed
soils of Gurukwaia family;
commonly truncated. Partly
poorly, partly excessively
drained

Vegetation

Mainly secondary forest and
regrowth with little rain forest
of Anisoptera kostermansianu
lntsia bijuga-Terminalia spp_
association. In south and east
increasing proportion of grass
land of Themeda australis
Alloteropsis semialata alliance,
with some forest in valleys

Mainly grassland of Themeda
australis-Alloteropsis sem/atata
alliance with secondary forest
and regrowth of AllisQpfera
kostermansiana-lllisia bijuga
Termillalia spp. association in
vaHeys

Grassland of Themeda arls~

traUs - Alfotel'Opsis semialma
alliance. .Minor secondary for~

c.~t and regrowth along streams

Grassland of Sacchart/III SPOll~

talleflm-Imperara cylilldrica
alliance on wetter sites, of
Themetla australis-Alloteropsls
semialata alliance on drier
sites. Some secondary forest
and regrowth of Planchonia
tb,lOrellsis-Pterocarplis indiclls
TerminaUa microcarpa associa
tion along streams

--~._----~_._~~------~-----~---'--------
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(9) KOIANAKI LAND SYSTEM (195 SQ MILES)

Intricately dissected low and high hills on Cape Vogel peninsula with a complex pattern of forest and grassland.

700 FT

Geology.-Mainly Miocene-Pliocene marine and some Pliocene-Pleistocene tenestrial conglomerate, sand
stone, siltstone; Pliocene marl; basic shallow intrusives and some extrusives of Miocene age.

Physical Features.-Intricate patterns of finely branching hill ridges with steep, irregular slopes. Sharper,
higher ridges of igneous rocks. Fine-textured drainage pattern of small streams. Altitude generally 400-600 ft,
but up to 1800 ft,

Unit Relative Area Land Forms Soils and Drainage Land Vegetationand Distribution Status Class

I Large. Major part of Steep to very steep, Dominantly shallow dark Mainly Intricate pattern of grassland
land system irregular hill slopes. soils of Podago family. Dark VIle, so; ofTltemeda amltralis-Alloterop-

Rounded crests .nd soils of heavy texture (Boboni some sis semia/ata alliance (com-
narrow valleys. Relief family) in widest valleys. VIe, so manly nn crests ,nd upper
200-400 ft Generally excessively drained slopes) ,nd secondary forest

and regrowth of Anisop/era
kas/ermansialla-Illtsia bijuga-
Terminalla spp. association

2 Medium. Tn northern Steep to Yen' steep, Dominantly shallow black VIle, so Mainly secondary forest and
and southern parts of concave, irregular hill structured clay soils of Kani_ regrowth of An/sop/era koster-
land system east nf slopes on marl; sharp daba family. Shallow dark malls/mla-lutsia bijuga-Termin_
Ruaba River crests and narrow val- soils of Wanaki family on alia spp. association with nar-

leys. Relief 200-300 ft soft marl. Well to excessively row patches of short Themeda
drained grassland along many crests

3 Small. In northern Very steep, long hill Very little information. Pro. Mainly Grassland of Themeda al/s-
part of land system slopes and sharp crests bably lithosols .nd shallow Ville, so traUs _ Alloteropsis semialata
and one occurrence in on igneous rocks. Re- dark soils of Podago family alliance. Very little secondary
south, just east of lief 400-600 ft forest and regrowth
Ruaba River
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(10) TARAKARURU LAND SYSTEM (25 sQ MILES)

Undulating to hilly limestone country with grassland and forest regrowth. Mainly at the tip of Cape Vogel
peninsula.

Geology.-Pleistocene to Recent coral limestone; older limestone at Castle Hill.

Physical Features.-Raised coral terraces with conical karst at inland margins. Limestone dip slopes and
cliffs at Castle Hill. Few incised streams. Altitude 50--200 ft. but 700 ft at Castle Hill.

Unit Relative Area Land Forms Soils and Drainage Land Vegetationand Distribution Status Class

1 Large. Major part of Undulating to rolling Granular dark red, uniform Mainly Grassland of Themeaa ails-
land system very gentle slopes with heavy clay soils of Wabubu VIso, st; tmIis - A lloleropsis semiarata

local short steep slopes family, and shallow black small aIliance m east and north,
and benches structured clay soils of Ginada areas of commonly with scattered

family. Many small areas of lIsa, bushes. Secondary forest ond
rock outcrop. Soils of Castle VIIIe, so, regrowth of Rhus taitensis-
Hill and Gurukwaia families st, and Canari/fltl saloJllollense-bltsia
occur in narrow depressions. VIIIso, st bijuga association m western
Well to excessively drained. part and in narrow valleys
depending on soil depth

2 Small. Rather large Low. steep, convex Shallow black structured clay Vile, so Regrowth and secondary forest
areas along western hills, 50--150 fi high, soils of Ginada family and of Rhus taitensis-Cal1urillJli
edge of land system separated by flat-bot- rock outcrop. Similar, but salomonense-Intsia bijuga ".
at Cape Vogel tamed valleys deeper soils of Castle Hill sociation. Locally Themeda

family locally in valley bot- grassland
toms and on steep dissection
slopes below main limestone
beds. Mostly excessively
drained

3 Very small. At Castle Moderately steep. bro- Mainly lithosols and rock VllIso, st Secondary forest and regrowth
Hill k,n slopes ,"d cliffs, outcrop. Locally sllallow of Rhus taitellsis-Canarium

up to 300 ft high black structured soils of Gin- saloJllonense-Illtsia bijuga as·
", family. Similar soils of sociation, with stands of dry
Castle Hill family on lower evergreen forest formation on
slopes, below main lime- very rocky sites. Very locally
stone beds Themeda grassland,
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(11) VICTORY LAND SYSTEM* (50 sQ MILES)

Summit area, adventive cones, and lava flows of Mt. Victory volcano; volcanic vents in plain north of Owen
Stanley Range. Forest vegetation.

Geology.-Recent andesitic and basaltic lava and ash; also agglomerate containing shattered igneous and
metamorphic rocks in Waiowa volcano.

Physical Features.-Mostly well-preserved volcanic land forms of recent eruption centres; tholoids (unit 5),
coulee-type lava flows and adventive domes (unit 1), adventive cones with craters (unit 4), strongly dissected
older lava flows (unit 2), and low volcanic cone with crater lake, formed during eruption in 1943 (unit 3).
Altitude 400-6000 ft. Few streams except in unit 2, which has a radial to subparallel drainage pattern.

Unit Relative Area Land Forms Soils and Drainage Land Vegetationand Distribution Status Class

1 South-western .nd Gently sloping, undu- Mainly lava rock land MWnly Mainly Mt. Victory blast suo-
eastern slopes of Mt. lating surfaces with VIIso, st. cession forest, lowland zone.
Victory. One occur- steep. convex side Side Most western parts on Mt.
renee in plain north slopes and steeper, slopes Victory and the occurrence in
of Owen Stanley broad, strongly con- VIlle, plain are covered with rain
Range vex ridges, Relief 100- so, st forest of Pometia piJmata-

300 ft Tristiropsis sltballgllla-Anisop-
tera kostermallsiana association

2 Medium. Northern Moderately steep to Very little info!Dlation. Pro- Probably Mt, Victory blast succession
.od north-western very steep, strongly bably mostly shallow, stony VIT- forest, lowland to montane
areas on Mt. Victory dissected ridges. Relief slope soils Ville, so woo

200-800 ft

3 Small. Waiowa vol- Gullied, gentle, long Lava rock land and volcanic Mainly Largely grassland and Waiowa
cano at foot of Owen slopes; shorter mode- ash land VITIso, st blast succession woodland
Stanley Range rate to steep slopes to-

wards crater lake

4 Small. Tlrr~ occur- Little to strongly dis- Presumably lava rock land VIIIe, so, Mt, Victory blast succession
rences in summit area sected, very steep, con- " woodland, montane zone
of Mt. Victory vex hills, about 1000 ft

high

5 Very small. Locally Steep, 100-300 ft high, Presumably lava rock land Mainly Mainly Mt. Victory blast suc~
on lower slopes ofMt. smooth 0' dissected and volcanic ash land VIlle, so cession forest, lowland to lower
Victory conical hills montane zone

6 Very small. Locally at Steep, concave scree Presumably rubble land VIIIe, so, M!. Victory blast succession
base of unit 4 slopes ,t forest, lower montane zone,

and almost bare ground

to This land system has many similarities with Lamington land system of the Buna-Kokoda area.
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(12) KWIN LAND SYSTEM* (160 SQ MILES)

Largely forested gentle lower slopes of Mt. Victory volcano with brown volcanic ash soils.

35

\~OO fT

Geology.-Recent andesitic volcanic ash, agglomerate, and lava(?).

Physical Features.-Weakly to strongly dissected, broadly concave lahar-glowing avalanche slopes with a
fine-textured, radial drainage pattern. Slopes rise from nearly sea level to about 3000 ft.

Unit

2

3

Relative Area
and Distribution

Large. Lower parts of
land system. except in
north

Medium. Upper parts
of land SystelTI, except
in north

Medium. Northern
part of land system

Land Forms

Slightly undulating,
long. very gentle slopes
with rounded gullies
and small streams (re
lief 10--50 ft). Rather
widely spaced bigger
streams are 30--100 ft
incised

Gentle to moderate,
commonly undulating,
long slopes. 'Closely dis~

socted by streams, 30
150 ft incised

Steep~sided ridges with
rounded, gently to
moderately sloping
crests and V_shaped
valleys. Relief laO-
300 ft

Soils and Drainage
Status

Moderately weathered brown
ash soils appear to be domi
nant: mainly Ambon and
1,Ttah families in central and
south-eastern sectors, Penari
and Boa families in north
eastern sectors. Weathered
gleyed soils of Guruguru fam
ily appear extensive in south
western sector and of Moiowa
family on strongly undulating
surfaces (probably lava) in
western sector. Land with
brown ash soils is well
drained, that with gleyed
soils imperfectly to poorly
drained. Class 1-2 stoDiness
is common

Moderately weathered brown
ash soils of Ambon and Pen
ari families. Well drained.
Commonly class 1-2 stoni
ness

Very limited information in
dicates presence of mode
rately weathered brown ash
soits of Penari and Ambon
families; generally well
drained

Land
Class

MuchITe
and
ITle, st.
Allio
mud>
m (padi)
so; III
(padi)
so, st;
and
IV{padi)
so. e.
Small
areas of
VI-Vile

Much
VIe (VIle
on
steepest
slopes).
SmaHer
areas of
me and
IDe, st

Mainly
VII,

Vegetation

Much rain forest of Pometia
pimlUta-Trisfiropsis subangrda
Anisoptera kosterlllflJfSiulla as
sociation with stands of Pom~
etia piwlUfa-Tetrameles nudi
flora-Alstonia scholaris asso
ciation in upper south-eastern
parts. Mt. Victory blast suc
cession forest, lowland zone in
north-east. Much regenerating
grassland in south-west. Scat
tered areas of grassland of
Saccharum spolltaneU11l-[m
perala cylindrica-Coeloracliis
l'Ot tboellioides suballiance along
western and eastern lower mar_
gins

Mainly Mt. Victory blast suc
cession forest, lowland zone.
Small area of rain forest of
Pometia pinllata-Tristiropsis
subollgllia-Anisaptera koster
mansiana association in south
western sector

Mainly Mt. Victory blast suc
cession forest. lowland zone.
Rain forest ofPamelia pinnata
Trisfiropsis sllbangula-Anisop
lera kasterma1/sialla associa
tion in western part. Some
regenerating grassland and
grassland ofThemeda allsfralis
Alloteropsis semialata aUiance
along northern margins

'" This land system has many similarities with Hamamutu and Higatura land systems of the Buna-Kokoda area.
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(13) WANIGELA LAND SYSTBM* (50 sQ MILES)

Fan-shaped plains with black sandy soils covered with grassland and secondary forest. Associated with Mt.
Victory volcano.

No block diagram or plan as relief is very low and distribution of units is largely regional and is reasonably
clear from a comparison of descriptions with land system map and grassland boundaries.

Geology.-Recent alluvium of andesitic sand and gravel.

Physical Features.-8tabilized and slightly dissected outwash fans with appreciable gradients. Altitude 25-700
ft. Rather coarse-textured, radial drainage pattern.

Unit Relative Area Land Forms Soils and Drainage Land Vegetationand Distribution Status Class

1 Large. Major part of Level to very gently Mainly unweathered volcanic 1,"0 Mainly grassland of Suc-
land system sloping to slightly uD- sandy soils with black top~ charum spolltunclll1l-Imperata

dulating plains and soils of Popondetta family. cy/indrica-Ophiuros exaltatus
narrow 6-ft lower ter- Well to excessively drained subaUiance. Also regrowth and
races along major secondary forest of Allisoptera
streams. Slightly dis· kostermQllsialla-Pomctia pill-
sected by shallow, nata association
rounded gullies

2 Medium '0 small, Level flood-plains and Recent alluvial soils, strati- ill-IV Regrowth and secondary forest
Lower parts of land low terraces. Mostly fled, mainly medium-lex- (padi)d, f of Pometiu pilmotu-Tetromeles
system, extending up- subject to flooding in tured, Imperfectly '0 very lludiflora-Alstonia scholaris as-
ward along major wet season poorly drained sociation
streams

3 Small. Narrow upper Undulating, gentle Unweathered volcanic coarse Mainly Secondary forest of An/soptera
parts of land system, slopes with few deeply sandy soils with black top- V" kostermmlSiullu-Pometia pill-
mainly in Kwin River incised streams soils of Popondetta family. lIata association, Mt. Victory
~~ Well to excessively drained. blast succe.ssion forest lowland

Class 2-3 stoDiness zone n,~ Kwin River, ,nd
grassland of Saccharum spon-
tal/cum-Imperato cylilldrica-
Ophiuros exaltutus suballiance

>I< This land system is very similar to Popondetta land system of the Buna-Kokoda area.
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(14) KOPWEI LAND SYSTEM (50 SQ MILES)

Fan-shaped plains with gravelly and stony land and pioneering woody and herbaceous vegetation. Associated
with Mt. Victory volcano.

No block diagram or plan as relief is very low and distribution of units is largely regional and is reasonably
clear from a comparison of the descriptions with the land system map.

Geology.-Recent alluvium: andesitic gravel, boulders, and sand.

Physical Features.-Unstabilized, very recent outwash fans with appreciable gradients. Altitude generally
0-1000 ft. Little-incised streams with braided, unstable beds, commonly ending in a number of fading dis
tributary channels near the coast.

Unit Relative Area Land Forms Soils and Drainage Land Vegetationand Distribution Status Class

1 Large. Major part of Level to very gently Coarse-textured alluvial land. Mainly Complex of mixed succession
land system sloping, smooth to stony land, and river wash. Vllst, on low-level distributaries and

slightly undulating Higher areas excessively so, f. grassland of Saccharum spon·
plains with many wide, drained, low areas poorly Some (t/lleum~JlIlperata cy/indrica-
shallow. and branching drained VlIIst, f Cymbopogol1 procerus suballi-
channels. Subject to and ance. Large area of secondary
flooding VIIId, f, woody communities of Mt.

'0 Victory blast successions, low-
land zone in eastern occurrence
of land system

2 Medium. Lowest Level flood-plains with Recent alluvial soils, mainly Mostly Regrowth of Pometia pillllata-
parts of land system, few, small, shallow coarse-textured. Probably IV-Vd, f Tetrameles mfdijlora-Alstollia
near eoast streams. Probably sub- also alluvial land. Poorly to scllOlaris association

ject to flooding very poorly drained

3 Small. Narrow upper Gently sloping ter· Rubble land, stony land, VIIIst, f Stream·bed successions
parts of land system races. closely but shal- river wash. Excessively

lowly dissected by drained
braiding stream chan-
nels. Probably subject
to flooding

~-~

(15) RAKUA LAND SYSTEM* (15 SQ MILES)

Forested, dissected plains with reddish, weathered clay soils, north of Owen Stanley Range.

Geology.-Sub-Recent to Pleistocene alluvium: silt, sand, and gravel derived from schist and calc-silicate rocks.

Physical Features.-Immaturely dissected, very gently sloping, high-level outwash plains, with very steep
edges 30-100 ft high, in south and north-west. Subparallel drainage pattern of incised small streams, cutting
backwards from the edges, especially in eastern part. Altitude 400-1000 ft.

Boils.-Very limited information indicates predominance of weathered red and brown clay soils of Ma-U
family. Commonly class 1 stoniness; well drained.

Land Class.-Mainly lIst, so, probably some Illst, so. Marginal slopes VIe, so.

Vegetation.-Rain forest of Pometia pinnata-Tristiropsis subangula-Cryptocarya sp. association.

* This land system is very similar to lorna land system of the Buna-Kokoda area.
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(16) TOKINAWARA LAND SYSTEM (5 sQ MILES)

Stony fan terraces with grassland, at foot of Tama land system.

f~C~~:~~~f1

1 MILE

Geology.-Recent fan-glomerates mainly derived from metamorphic and sedimentary rocks.

Physical Features.-Gently undulating fan surfaces with very steep slopes along incised rivers. In eastern
part three distinct terrace levels, 20, 27, and 50 ft above river bed. Altitude 100-500 ft.

Soils.-5tony land, excessively drained.

Land CIass.-VITso, st.

Vegetation.-Grassland of Themeda australis-Alloteropsis semialata alliance with very small areas of regrowth
of Pldnchonia timorensis-Pterocarpus indicus'---Tel'minalia microcarpa association along gullies.

(17) MONAro LAND SYSTEM (85 sQ MILES)

Valley plains with dark heavy clay soils, throughout Cape Vogel peninsula.

No block diagram or plan, as relief is very low and distribution of units is largely regional and is reasonably
clear from a comparison of the descriptions with the land system map.

Geology.-Recent alluvium: clay and silt, derived locally from sedimentary rocks; minor reef limestone along
south coast.

Physical Features.-Alluvial plains in wide valleys with minor terrace formation along streams and locally
gently sloping outer margins, due to colluvial influences. Small meandering rIvers and commonly intermittent
tributary streams. Includes local coastal terraces of coral detritus. Altitude generally 0-200 ft.

Unit Relative Area Land Forms Soils and Drainage Land Vegetationand Distribution Status Class

1 Large, Along Ruaba Level to very gently Dark soils of heavy texture of Mainly Secondary forest and regrowth
River and more west- sloping, mustly smooth Ibiduwa family. Poorly to lV-V of l'emnim!ia conoliculata-
ward plains. Few small very poorly drained (padi)d, Bischoffia jal'allica association

streams, 5-10 fi in- '0 with scattered patches of
cised swamp woodland of Metroxy·

1011 sagu association and grass-
land of Tmperata cylilldrica-
lschaemulJl barbatunl suballi-
anee. On less poorly drained
sites the forest is of P!a"cJlOllia
timorellsis-Pterocarplis illdiclIs-
Tel'lIIillalia microcarpa associa-
tion with rather large areas of
grassland of Saccharulll spon-
tQnellm-lmperata cylilldrica-
Ophiuros exaftallls suballiance

2 Medium. East of Level to gently sloping. Dark soils of heavy texture Mainly Secondary forest and regrowth
Ruaba River mostly slightly undu- of Boboni family. Minor m(padi) of PlallcJlOlIia timorellsis-

lating plains with few shallow black structured soils so and Pterocarplls indiclls-TermiJlQlia
streams approximately of Ginada family 00 lime- IV(padi) microcarpa association and
10-IS ftincised. :Minor stone. Imperfectly to poorly d, so grassland of Saccharum spon-
coastal terraces 6-12 ft drained tallell1ll- Imperu/a cylilldrica-
high Ophillros exal/atl/s suballiance

-
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(18) UIAKU LAND SYSTEM (295 SQ MILES)

Extensive, forested alluvial plains from Musa River to Goodenough Bay.
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No block diagram or plan, as relief is very low and distribution of units is largely regional and is reasonably
clear from a comparison of the desCl·iptions with the land system map and grassland boundaries.

Geology.-Recent alluvium: sand, silt, and clay derived mainly from schists and calc-silicate rocks, locally
from basaltic and andesitic igneous rocks, and in the Ruaba River area also from sedimentary rocks.

Physical Fcatures.--Generally well-graded alluvial plains, built up by numerous rivers. Some terrace for
mation along major rivers in southern part. Moderately dense to sparse, subparallel drainage pattern of small
and medium-sized rivers, some of which have slightly braided beds in the southern part of the land system.
Altitude 10-1000 ft,

Unit

2

Relative Area
and Distribution

Large. Southern part
of land system

Medium. Northern
part of land system

Small. Eastern part of
land system

Land Forms

Very gently sloping (in
south) to level, slightly
undulating plains.
Major streams 15-30 ft
incised in south-west
and approximately 10
15 ft elsewhere. Locally
well-defined lower river
terraces up to 30 chains
wide. Includes more
steeply sloping, dis
sected strip along foot
of mountains in the
east

Level flood-plains.
Sparse streams 6-10 ft
incised. Probably very
limited flooding, ex
cept in lower reaches of
Rakua River

Level alluvial plains
and river terraces with
few streams up to 10 ft
incised. Low river ter
races andllarrowflood·
plain along Ruaba
River. Few, low, nar~

row beach ridges. Reg~
ular flooding along
Ruaha River. probably
much less elsewhere

Soils and Drainage
Status

Recent alluvial soils, pre
dominantly coarse-textured in
western, medium-textured in
eastern part. Commonly class
1-2 stoniness in upper part,
and stony land along foot of
mountains. Some volcanic ash
land around Waiowa vol
cano. Well drained

Recent alluvial soils, domi
nantly medium-textured, some
coarse-textured soils along
south-western margin. Mainly
poorly to very poorly drained,
imperfectly drained in south
ern part

Recent alluvial soils, mainly
medium-textured. locally
coarse-textured. Alluvial
land and river wash in Ruaba
River flood-plain. Some beach
deposits, mostly pebhly. Gen
erally well to imperfectly
drained, locally very· poorly
drained

Land
Class

Mainly
ll-lIIst.
Also I.
Some lIsa
on most
sandy
soils and
Vst and
VIe, st
along
foot of
moun
tains

Mainly
II-illd
with
little
IV(padi)
d,f

Mainly I
and lId.
Locally
illd.
Some
IV(padi)
d, f.
VII,f,so
in Ruaba
River
flood
plain

Vegetation

Mainly rain forest of POJTletia
pinnata-Tetrameles lludiflora
Alstonia selwlaris association.
Some large areas of grassland
of SueeharuJTl spontaneum
Imperata cylindrica-Ophiuros
exaltatus suballiance and some
regenerating grassland south of
Sinapa. Waiowa blast succes
sion forest around Waiowa
volcano

Rain forest and regrowth of
Tel"lllillulia cUllaliculuta - Bis·
clwjJiajavallica association and
of Pometin pimlOta--Tetromeles
Iludifiora-Alstollia scholaris as
sociation on better-drained
sites. Some areas of grassland
of Succharum Spolltlf/leflm
Imperala cylilldrica-Ophiuros
exaltatus suballiance, especi·
ally in north-ellstern part

Mainly secondary forest and
regrowth of PlmwlJonia timor
cJJsis-Pterocarpus illdicl/s-Ter
mil/alia microcurpu association.
Scattered grassland of Sac
dlOrlllll SpolltulfeUlIl-11l/perata
cylilldrica-Ophiuros exaltatus
suballiance. Seral vegetation.
Stream-bed successions and
seral vegetation leading up to
Plal/chol/in rain forest in major
river flood-plains
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(9) DOVE LAND SYSTEM* (40 sQ MILES)

Narrow, forested alluvial plains along Musa River.

No block diagram because of low relief.

Geology.-Recent alluvium: clay, sand, and silt of mixed origin.

Physical Featuces.-Levee banks and back plains, level, locally some channel microrelief; banks 10--15 ft high
along Musa River. Mostly subject to short floods. Altitude 25-200 ft.

Soils.-Recent alluvial soils, medium-textured, well drained along river, poorly drained on back plains. Gener
ally alkaline and ca1car~ous.

Land Class.-Mostly IV(padi)d,f; small areas I.

Vegetation.-Largely secondary forest and some regrowth pf Terminalia canaliculata-Bischoffia javanica
association, with a few small patches of Saccharum grassland.

(20) ISMARI LAND SYSTEMt (10 sQ MILES)

Alluvial valley floors associated with Bekalama and Trafalgar land systems.

No block diagram because of low relief.

Geology.-Recent alluvium derived from andesitic volcanic rocks.

Physical Features.-Level flood-plains and river terraces with meandering streams. Altitude 20-200 ft, approxi
mately 800 ft in centre of Trafalgar land system. Locally subject to flooding.

Soils.-Presumably recent alluvial soils, probably medium- and fine-textured, well to imperfectly drained.

Land Class.-Probably II(padi), d and IV(padi), d, f.

Vegetation.-Regrowth and secondary forest, presumably of Pometia pinnata-Tetrameles nudif/ora-Alstonia
scholaris association. Small area of Octomeles sllmatrana succession in centre of Trafalgar land system. Few
areas of grassland, presumably' of Saccharum spontaneum-Imperata cylind,.ica alliance in north-western
occurrence.

* This land system is very similar to unit 2 of Deunia land system of the Buna-Kokoda area.

t This land system has many similarities with Warisota land system of the Buna-Kokoda area.
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(21). WAKIOKA LAND SYSTEM (95 sQ MILES)
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FanMshaped, poorly drained alluvial plains of very recent origin and covered by pioneering forest vegetation.
Scattered in plains north of Owen Stanley Range.

No block diagram or map, as relief is very low and distribution of units is largely of a regional nature and is
reasonably clear from a comparison of the descriptions with the land system map and grassland boundaries.

Geology.-Recent alluvium: mainly silt and sand, derived from schist and calc-silicate rocks; sand and gravel
from sedimentary rocks in eastern parts.

Physical Features.-Very young, unstable outwash fans and plains. Few braiding major rivers with unstable
beds in upper parts, locally shallow distributary channels. Altitude 25-600 ft.

Unit Relative Area Land Forms Soils and Drainage I Land Vegetationand Distribution Status Class

1 Very large. Major Almost level f1ood- Mainly fino sandy alluvial Mainly CasliariJla sp. succession
part of land system plains and distributary land, with gravel beds along VId, f.

swamps. Liable to de- major crceks. Mainly swampy Some
strllctive flooding to very poorly drained. Some Vd, f.

rubble land along upper Rubble
courses of major rivers land

Vill, st, f

2 Small. Inland from Almost level flood- Tn west, recent alluvial soils, Vd, fin Mixed succession on low-level
Uiaku and in Ruaba plains with channel probably medium-textllIed. In west, distributaries and some garden
River plain microrelief .nd slight east, sandy and gravelly allu- VIsa in regrowth

undulations. Few shal- vial land. Poorly drained in east
low creeks. Probably west, weB to excessively
little flooding drained in east

3 Small. Near Wakioka, Almost level, slightly Sandy and gravelly alluvial Mainly Grassland of Sacc1/Urll111 spon-
Rakua, .nd Ruaba undulating plains, part- land, stony land, some river VIsa, st talH!lIJII - Imperata cy/indrica-
Rivers ly subject to nooding wash. Well to excessively Cymbopogon proceTlls sub-

drained alliance

4 Very small. On both Level flood-plains. Pro- Recent alluvial soils, pro- Probably Dctomeles Sf/Illa/ralla sucees-
sides of lower Rakua bably snbject to fiood- bably medium-textured. Pre- IVd, f sions
River ing sumably poorly drained
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(22) TORTORE LAND SYSTEM* (50 SQ MILES)

Swamps with woody and herbaceous vegetation scattered throughout the area.

No block diagram or plan as relief is very low and distribution of units is not distinct and mostly regional.

Geology.-Recent alluvium: mainly clay and silt of varied derivation.

Physical Features.-Distributary swamps (unit 1) and swamps caused by blocking of low-lying areas by con
trasting regimes of sedimentation (units 2 and 3). Surface drainage mostly restricted to few small outlet streams.
Altitude 10-150 ft.

Unit Relative Area Land Forms Soils and Drainage Land Vegetationand Distribution Status Class

1 Large. Predominantly Level plains, probably Recent alluvial soils, mostly VITp, s Fluctuating swamp forest of
in plain bctween inundated during wet medium-textured in western Bischoffia javallica-MetroxylOll
Musa River 'nd season, but water-table part, fine-textured in eastern sagll association and fiuclual~

Bewabewa land sys- below surface in dry part. Swampy to locally very iug swamp woodland of
tom season poorly drained MetJ"OxylO1l sagrt association

2 Medium. Between Level plains with Recent alluvial soils, fine- to VIfId Fluctuating swamp forest of
Musa River and Mt. water-table at or near medium-textured, swampy BiscllOffia javallica-Pandmllls
Victory surface in dry season sp. association and fluctuating

swamp woodland of Pandanus
sp. association

3 Small. East of Musa Recent alluvial soils, fine- VIfId Mainly herbaceous swamp
River, and in Cape textured, swampy (short grass or scdge and tall
Vogel peninsula grass). Small areas of savall~

nah of Saccharum spo/lfa1/eum-
NeOlUlltclea sp. association near
the Musa River

* Unit 1 of tbis land system is very similar to Ambi land system of the Buna-Kokoda area.
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(23) KJLLERTON LAND SVSTEM* (60 SQ Mll.ES)

Mangrove swamps.

o C E A N

t MILE

Geology.-Recent coastal deposits.

Physical Features.-Tidal flats, inundated by high tide or spring tide; small tidal creeks.
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Unit Relative Area Land Forms Soils and Drainage Land Vegetationand Distribution Status Class

I Large. Throughout Level flats Tidal swamp VIIId, f Mangrove forest formation.
land system Narrow zone of mangrove

woodland of Ceriaps lagat
association fronting tho sea.
Very small patches of fluctuat-
ing swamp woodland of Nypa
frutieans association near river
mouths in western parts of
land system

2 Medium. Landward Mangrove woodland of A vi-
of or surrounded by eellllia marilla association
unit 1

3 Small. At landward Level flats largely Unknown alluvial soils, pro- VII" Fern-tall tree savannah of
margin ofland system above direct tidal in- bably coarse-textured AeTas/ielll/lll specioslll1l-A vi-

fluence eenllia marilla association, man-
grove savannah and mangrove
woodland of Aviccflllia marilla-
Bruglliera gYlI/norrhiza associa-
tion

-
.. This land system has been previously described in the Buna-Kokoda area, where it is less extensively dcvelo]Jed.

(24) BUNA LAND SVSTEM* (8 sQ MILES)

Local beach ridges.

No block diagram because of low relief.

Geology.-Recent sand and coral detritus.

Physical Features.-8mall complexes of low parallel beach ridges, mostly near the mouth of large rivers.
Altitude 0-10 ft.

SoiIs.-Recent alluvial soils: dark sands of mixed mineralogical composition, at Cape Vogel coral and shell
sands with dark topsoils. Mostly excessively drained.

Land Oass.-IIso.

Vegetation.-Coastal successions (mostly secondary communities) and coconut plantations. Small areas of
grassland of Saccharum spontaneum-Imperata cylindrica-Ophiuros exaltatus suballiance.

* This land system has been previously described in the Buna-Kokoda area, where it is mom extensively developed.



PART V. CLIMATE OF THE WANIGELA-CAPE VOGEL AREA

By E. A. FITZPATRICK'

I. INTRODUCTION

(a) Principal Climatic Features

The climate of the area ranges from a tropical Hmonsoon" or seasonally dry,
humid tropical variety (Koppen 1931 and Thornthwaite 1931 (types Am or BA'w
respectively)) in the driest parts of the area to a tropical "rainforest" or wet tropical
type in the more exposed localities of higher rainfall (AJ or AA'r types respectively).

Owing to low latitudinal position and strong maritime controls, the mean sea
sonal and mean daily temperature ranges are very small. The extreme temperatures
also have very narrow limits, and thus the climate is characteristically monotonous
in its temperature regime. The most striking seasonal and spatial contrasts are in winds
and in rainfall. The whole of the area experiences a marked maximum in rainfall
between November and April. In the most sheltered situations, rainfall is low enough
during the months May to October to produce a definitely dry season. However,
even within these drier areas this period is not characterized by prolonged rainless
weather as is typical over much of northern Australia.

(b) Principal Climatic Controls

As elsewhere in Papua-New Guinea, the macrocharacteristics of climate are
closely related to seasonal alternation in the prevailing wind systems. Between
December and March, winds from compass points between north-west and north-east
(monsoons) are dominant. South-easterly winds (trades) prevail between May and
October. The transition between these systems normally occurs in April and in
late November and early December. These changes are shown diagrammatically in
Figure 4, where the wind roses are based upon 25 years of observation at 9.00 a.m. at
Cape Nelson. Although some variation from this pattern within the area may be
expected owing to local topographical effects, the diagram may be taken as generally
representative of the broad seasonal wind conditions.

A striking feature is the persistency of winds during the south-east season.
In fact, it is notable that throughout the interval December to March, a fairly large
proportion of winds occurs from the sQuth-east even though these are not at that
time the dominant winds. The strength of the south-easterly (trade) influence normally
diminishes quickly after October, whereas the establishment of this system is spread
over several months following April. The peak of this influence is normally reached
about August. For winds having a northerly component, the greatest constancy
occurs during January and February. Wind velocities at Cape Nelson at 9.00 a.m.
average about 10 knots over the period May to September, whereas during January

*Division of Land Research and Regional Survey, CSIRO, Canberra, A.C.T.
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and February the mean velocity is only about 3 knots. The transitional months are
characterized by light and very variable winds and by the relatively greater importance
of purely local convection in the pattern of daily weather.

JANUARY

NOVEMBER

FE8RUARY
DECEMBER

OCT08ER

SEPTEMBER

JUlY

Fig. 4.-Monthly wind roses for Cape Nelson showing the percentage frequency of winds from
eight compass point intervals and calm conditions. Data based upon observations at 9.00 a.m.
The total area of each of the roses is the same and represents a percentage frequency of 100. Areas
of central circles (representing the percentage frequency of calm conditions) and of each of the
eight surrounding sectors (representing the percentage frequency of winds from that sector) are

proportional.

Through the Solomon Sea area there are marked contrasts in seasonal incidence
of rainfall. These are generally related to differences in aspect of the locality with
respect to the prevailing wind systems. However, within the limited extent of the
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Wanigela-Cape Vogel area highest rainfall is everywhere associated with the season
of northerly winds, and distinctly less rainy conditions nOlwally accompany the
south-easterlies. These relationships are at least partly explicable by the fact that the
area has a leeward position with respect to the high Owen Stanley Range extending
to the extreme south-east tip of the New Guinea mainland. The mountainous
D'Entrecasteaux Islands also afford some degree of shelter from prevailing winds
from a south-east quarter. In contrast the area as a whole is exposed to winds from
a northerly quarter, and these have normally had a long run over warm waters of
the Bismarck and Solomon Seas. The Mt. Victory-Mt. Trafalgar area is not only most
strongly exposed to this northerly influence, but it is also the area least sheltered with
respect to south-easterly winds. With orographic conditions also favourable for rain
development, this part of the area has considerably higher rainfall throughout the
year than the remainder of the area. The greatest degree of sheltering occurs at
the heads of Collingwood Bay and Goodenough Bay. These regions are notably
drier, particularly during the period of south-easterly inflnence.

Superimposed on the general wind systems are winds of purely local origin.
The data upon which Figure 4 is based do not reveal these effects to any significant
degree because at 9.00 a.m. the nocturnal land breeze is dying out and the daytime
sea breeze has not yet been established. No data are available to assess the develop
ment of local diurnally controlled winds, but it may be expected that land and sea
breezes are prominent features in daily weather throughout the area. Under similar
conditions elsewhere at these latitudes, the sea breeze generally builds up to a maxi
mum of about 10 knots during mid-afternoon; the nocturnal land breeze normally
attains a force only about half that of the sea breeze.

From consideration of topographic relationships within the area, it is to be
expected that local katabatic and anabatic circulations (mountain and valley winds)
are of some importance.

Although the area lies outside tbe zone of tropical cyclones, strong squall winds
are sometimes experienced. These may attain velocities of up to 40 knots, but they are
usually short-lived. They often occur along with heavy rain and thunder during the
northerly season and during the transition months. As with the general wind systems
and with land and sea breezes, the strength of these squalls is closely related to sur
rounding topography.

II. GENERAL CLIMATIC CHARACTERISTICS

(a) Rainfall

Rainfall data are available for only four stations, all situated on the coast.
Therefore, no detailed assessment of the areal rainfall pattern is possible, and no
attempt is made here to construct an isohyetal map of the area. Mean monthly
and annual rainfall conditions at the four stations are shown in Table 2. Since the
localities represent both exposed (Cape Nelson and Tufi) and sheltered (Baniara and
Wanigela) situations with respect to the controlling seasonal wind systems, it may be
conCluded that rainfall along the coast varies generally between 70 and 130 in.
Il is to be expected that annual rainfall increases generally inland, particularly along
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the exposed slopes in the Mt. Victory-Mt. Trafalgar area and along the north-east
facing slopes ofthe Owen Stanley Range, which forms the inland boundary ofthe area.
Records are generally too short to obtain any reliable measure of annual rainfall
variability, but from the highest and lowest observed annual totals included in Table 2
it would appear that a considerable range can be expected, particularly in the more
sheltered areas.

TABLE 3

PERCENTAGE OF MONTHLY RAINFALLS EXCEEDlliG SPECIFIED AMOUNTS AT FOUR STATIONS*

Amount Jan. Feb. Mar. Apr. May June JUly·IAug. Sept.~~ Dec.
(in.)

Baniara (14 yr of record)

;;,0'5 100 lOa 100 100 91 82 73 "I ~ TI'Jj'OO;;,2·0 100 100 95 100 65 73 50 39 33 59 91 95
;;,4'0 87 100 90 87 52 37 32 20 14 18 62 80
;;,8'0 58 81 54 35 22 14 5 10 - 4 29 30
;;,16·0 12 19 18 9 - - - - - - - -

------------ -- --
Cape Nelson (25 yr of record)

;;,0'5 100 100 100 100 100 96 83 82 80 90 lOa 100
;;,2'0 100 100 100 100 100 79 69 44 6J 79 97 100
;;,4·0 97 96 100 93 90 69 48 23 42 69 97 97
;;,8·0 87 86 90 83 76 38 31 13 14 52 62 87
>16'0 28 48 45 45 17 14 - 3 - 7 21 21

--------------------
Tuft (17 yr of record)

;;,0'5 lOa 100 100 100 100 100 100 100 100 100 100 100
;;,2'0 100 100 100 lOa 100 90 55 72 82 100 100 100
>4'0 100 100 100 100 100 63 45 27 45 81 100 100
;;,8'0 83 91 83 92 58 27 45 18 - 36 91 72
;;,16·0 50 58 41 67 16 - 9 - - - 27 27

------------
Wanigela (7 yr of record)

;;'0-5 100 lOa 100 100 100 100 100 100 100 100 100 100
;;'2-0 100 100 100 100 100 86 85 56 100 71 100 100
;;'4-0 85 100 86 100 85 86 28 28 86 71 86 100
;;,8-0 71 71 43 100 28 43 - 14 - 14 43 71
;;,16'0 17 - - 72 - - - - - - 29 14

* Based upon all available rainfall records.

Throughout the area, the monthly mean rainfalls are highest between November
and April. At Tufi, Cape Nelson, and Wanigela there is an apparent abrupt increase
in rainfall in November, but at Baniara the increase is more gradual over the Novem
ber-December period and tbe very high rainfalls associated with the northerly winds
do not occur there until January. At this station mean monthly rainfall declines
rapidly after March, and between June and October the monthly means are generally
less than 3 in.

Monthly totals from year to year are highly variable as shown by the per
centage frequencies in Table 3. It should be noted that the percentages in Table 3
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are not strictly comparable between stations and must be viewed with some caution
because the spau of years covered by the data is short aud differs greatly between
stations. With the possible exception of Cape Nelson, the period is too short to estab
lish stable percentage frequencies. None the less, Table 3 demonstrates the marked
seasonality of rainfall within the area. At all locations monthly falls exceeding
4·00 in. can be relied upon from January to April inclusive, and in the more exposed
situations where strong orographic effects are operative (e.g. Cape Nelson and Tuft),
very high monthly totals (? 16·00 in.) occur in about 50% of all years. Marked

TABLE 4
PERCENTAGE OF RATN DAYS* W1TIl TOTAL FALLS WITHIN SPECIFIED RANGES FOR THREE STATIONS

Range Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
(in.)

------------------
Baniara

0,01-0,24 42 34 39 55 61 47 57 60 50 72 51 35
0'25--0·99 35 37 31 26 30 40 40 35 47 22 34 47
1,00-1,99 16 19 19 9 8 13 - 5 3 4 9 12
2,00-3,99 8 10 8 8 1 - 2 - - 2 6 5
4'00-7'99 - - 4 2 - 2 - - - - - -
;;.8'00 - - - - - - - - - - - -

1---------
Tuft

0·01--0·24 29 26 27 31 38 39 44 46 57 36 30 23
0·25--0·99 31 34 43 31 37 41 37 43 31 44 39 49
1,00-1,99 25 18 21 23 15 17 14 8 6 7 15 23
2'00-3,99 11 17 5 12 10 2 5 3 6 13 9 4
4,00-7,99 4 4 3 2 - 1 - - - - 5 -
;;.8'00 - 1 1 1 - - - - - - 1 -

------------------
Wanigela

0'01--0·24 51 44 53 47 46 43 53 70 49 56 46 40
0,25-0'99 30 39 35 27 36 39 43 20 39 32 29 38
1·00--1·99 12 12 9 20 12 13 4 10 11 10 17 13
2'00--3'99 6 5 3 6 4 4 - - 1 - 7 8
4'00-7'99 2 - - - 1 - - - - 2 1 1
;;.8·00 - - - - - 1 - - - - - -

* Rainfall >0'01 in. considered as a rain day. Percentages are in all cases based upon
daily rainfall records for 1955 to 1960 inclusive.

differences occur in the monthly rainfalls received during the south-easterly season.
Very high monthly totals are universally unco=on dnring the period June to October
inclusive, but the data for Baniara show that there is a much greater chance of very low
monthly totals (less than o· 5 in.) at this time in the coastal zone surrounding Good
enough Bay than elsewhere in the area.

Some indication of seasonal and spatial differences in the character of daily
rainfall is given in Table 4. It would appear that throughout the area daily falls of over
4·00 in. are not co=on even during the January-April period, although falls of over
8·00 in. have occurred at Tuft and Wanigela. The comparative weakness of the
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rain-producing mechanism during the south-easterly season is delllonstrated by the
fact that throughout the area geuerally less thau 15 % of the daily totals exceed
1·00 in. from May to October inclusive.

As is to be expected, rainfall persistency is much greater during the northerly
season than during the south-easterly season. In exposed localities such as Cape
Nelson and Tufi, runs of rain days (i.e. ;;'0·01 in.) of a week or more during the wet
season are common, and rainless spells of longer than 1 week are infrequent. In the
more sheltered localities, Wanigela and Baniara, rainy spells are somewhat shorter
and rainless spells somewhat longer. However, areal contrasts in this respect are not
marked at this time of year. During the south-easterly season, rainfall usually
occurs over intervals of from I to 5 days, and rainless spells longer than a fortnight
occur quite frequently. The passage of 4 weeks without some rain during the driest
part of the year is rare, even at the drier stations, but because falls are often light and
ineffectual during this season a succession of weeks with intensifying drought condi
tions can occur.

(b) Elements Other than Rainfall

The only extended data relating to elements other than rainfall are for Cape
Nelson. Mean monthly and annual conditions are given for this station in Table 5.

Mean minimum temperatures are extremely uniform throughout the year,
varying only by a degree or so above and below the annual average of 75· 5" F.
Reference to daily records indicates that minimum temperatures below 70" Fare
rare, and that these have never fallen below 65"F. It is to be expected that somewhat
lower minimum temperatures would occur with increasing distance inland; however,
it is unlikely that significant departures from these levels would occur.

Maximum temperatures show greater variation throughout the year, reflecting
the seasonal and diurnal contrasts in radiation. Mean monthly maximum tempera
tures exceed 85"F at Cape Nelson between October and April. Although distinctly
lower mean maxima occur between June and September, these do not fall below
80" F. Daily maxima qnite frequently exceed 90" between October and April, but
temperatures higher than 96° F have not been recorded. It is to be expected that slightly
higher maximum temperatures would oceur with increasing distance inland, but the
areal differences are not likely to be great in view of strong advection of cooler air
that occurs with the daytime sea breeze.

As with temperature, humidity does not change greatly tbrough the year.
Average relative humidity at 9 ·00 a.m. is slightly above 80% from December to July
and slightly below this from August to November. The 9 ·00 a.m. vapour pressures,
which are more indicative of absolute atmospheric moisture conditions, are highest
between December and April and lowest between July and September..

Cloudiness follows generally the seasonal pattern of rainfall; however, the
seasonal contrasts are not as great as might be expected. Even during the dry months,
June to October, 9 a.m. cloudiness is about six-tenths. Cloudiness no donbt increases
during the daytime period, especially in the Mt. Victory-Mt. Trafalgar area and
inland along the slopes of the Owen Stanley Range where convective processes are
assisted by orographic conditions.
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With only small seasonal changes in day length and in cloudiness, little variation
can be expected in total (global) radiation. No data are available from the area
for this element, but estimates of mean conditions obtained by the method of Budyko
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Fig. 5.-Graphs for three stations showing the relationship between monthly rainfalls (histograms)
and a recurring potential evapotranspiration (curve). Water requirement is taken to be equal to

the mean tank evaporation at Cape Nelson.

(1958) range generally between somewhat more than 330 cal cm-' dar' during the
May-July period and somewhat more than 420 cal cm-' day-I between September
and November. These estimates are in general agreement with observed levels at
Rabaul (Bureau of Meteorology 1963).
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No evaporation data are available, but empirical estimates of evaporation
from the standard Australian tank based upon mean maximum temperatures, vapour
pressure, and day length (Fitzpatrick 1963) range from about 3· 5 in. per month
from June to August to about 6·0 in. in December and January with an estimated
annual amount of about 57 in.

III. CLIMATE, PLANT GROWTH, AND LAND USE

The area is free from very low temperatures and very long periods with large
water deficiencies. It can be expected that even at the highest elevations within the
area, temperatures are not low enough to inhibit plant growth to any significant
degree. On exposed windward slope positions where rainfall is highest and where
intervals between rains are shortest, restrictions in growth through moisture shortages
do not appear likely. However, elsewhere within the area, and particularly in the
sheltered loealities at the heads of Collingwood Bay and Goodenough Bay, oeca
sional limitation in growth through deficient moisture during the south-easterly
season seems likely. Data are inadequate to allow any detailed assessment ofthe water
balance, but in Figure 5 the general relationship between monthly rainfalls over
seven years at three stations and a recurring evapotranspiration requirement assumed
to be equal to the estimated mean tank evaporation (Table 5) is shown. It would
appear that rainfall at Tufi does not often fall below this estimated evapotranspiration
need, and allowing for the utilization of stored soil moisture reserves, it seems safe
to conclude that any restriction of growth would be uncommon and of short duration.
However, at both Wanigela and Baniara rainfall has on a number of occasions fallen
below the assumed requirement over several months, and even allowing for soil
storage, a degree of water stress, depending largely upon prevailing soil and drainage
conditions, would seem likely. These assessments are crude in that they make
reference only to data over coarse, monthly intervals and neglect temporal variations
in evapotranspiration as governed by both meteorological and soil moisture condi
tions. In the absence of adequate data, a more sophisticated assessment has not been
attempted.

Although the presence ofa definite period oflesser rainfall may restrict growth to
some degree, this feature may be an advantage where some crops are concerned
since it affords greater opportunity for successful maturation and harvesting. Such
seasonally dry conditions are found only in restricted parts of Papua-New Gninea.
It should be noted, however, that even during this period of lower rainfall, cloudiness
and humidity remain at high levels, and these features may pose speeial agronomie
problems. The lengthy periods with rainfall which commouly oceur during the
northerly season may pose some difficulty where crops requiring cultivation are con
cerned. Also the maintenance of soil fertility under these conditions of high and
frequent rainfall is apt to be difficult.

On better-drained land within the area, a land economy based upon grazing
would appear practicable from a climatic point of view, but special attention would
need to be given to the selection of animals and pasture speeies most suited to the
prevailing warm and humid environmental conditions met with in the area.
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PART VI. SOILS OF THE WANIGELA-CAPE VOGEL AREA

By H. A. HAANTJENS*

I. INTRODUCTION

The soil profiles examined during this reconnaissance survey have been placed
in 10 major soil groups and one group of miscellaneous land types (Table 6). This
last group is used in conformity with American soil survey practice (U.S. Department
ofAgriculture 1951). The others are groups ofconvenience that appear to suit the local
conditions. They are to be considered as morphogenetic units and have been given
brief descriptive names. Each group has been subdivided into more narrowly defined
taxonomic units that have been called soil families and given locality names, except
those of the recent alluvial soil group.

II. DESCRIPTION OF MAJOR SOIL GROUPS AND SOIL FAMILIES

To simplify the descriptions, data on parent rock, land form, and vegetation
for each soil family have been summarized in Table 6.

The descriptions of the major soil groups are confined to the characteristics that
are typical for the soils as a group, the descriptions of the soil families to those
properties that distinguish each family from the others in the same group. The family
descriptions are therefore not complete and should always be read in conjunction
with the group descriptions. Descriptive terms are used in accordance with the
U.S. Soil Survey Manual (U.S. Department of Agriculture 1951) and refer to the
moist status. This also applies to colour descriptions, which are based on Munsell
notations. References to soil depth relate to A plus B horizons, except for the soils
on alluvial material (dark soils of heavy texture and recent alluvial soils).

(a) Strongly Weathered Red and Brown Clay Soils

These leached soils have formed on strongly weathered parent materials. They
form a rather heterogeneous group and the following characteristics, although
common within the group, are rarely shared by all families. Undisturbed profiles
are deeper than 4 ft, but in several families shallow truncated profiles appear to
dominate. They are clay soils and the clay content normally increases with depth.
The Ai horizon is generally only poorly to moderately developed. Colours of the B
horizon are reddish or strong brown and commonly become redder with depth. The
soils are poorly structured but porous, and friable to firm in consistence. They are
acid to strongly acid with rather low exchange capacity and base saturation. The
exchange complex is commonly dominated by magnesium.

(i) Budi Family.-These soils are more than 4 ft deep and have a well-developed
dark clay loam Ai horizon overlying a clay to heavy clay B horizon, brown to red
brown in the upper part and red in the lower part. The C horizon is a reddish silty clay
with yellowish mottles of weathered rock fragments.

* Division of Land Research and Regional Survey. CSIRO, Canberra, A.C.T.



56 H. A. HAANTJENS

TABLE 6

RELATIONSHIPS OF SOIL FAMILIES TO ENYIRONMENTAL FACTORS

Major Soil Group
Parent Rock Land Form* Vegetationtand Soil Family

Stropgly weathered red and brown clay soils
Budi Calc-silicate meta- Rounded steep hill ridges Rain forest(8)

morphic rocks with broad crests
Ma-U Alluvium, derived Very gentle, moderately Rain forest(4)

from schist and dissected slopes
calc-silicate rocks

Oreia Andesitic conglom- Steep spurs and rolling Secondary forest and
erate, breccia, and surfaces with gentle to regrowth(7) and grass-
tuff moderate slopes land(e)

Ukwena Sandstone, siltstone, Undulating to rolling sur- Grassland(e); also second-
mudstone, andsome faces with gentle slopes; ary forest and re-
fine conglomerate locally steep hill slopes growth(9)

Ilamarora Andesitic conglom- Rolling surfaces with Grassland; also regrowth
erate, breccia, and moderate slopes and and secondary forest(7)
tuff steep spurs

Maneau Calc-silicate meta- Steep to very steep moun- Rain forest(8, 11)
morpruc rocks, tain slopes
phyllite, schist

Bereruma Ultrabasic igneous Steep to very steep moun- Rain forest(8)
rocks tain slopes

Granular dark red uniform heavy clay soils
Wabubu Coral limestone Undulating surfaces with Grassland(e) with shrubs;

very gentle to gentle also secondary forest and
slopes regrowth(IO)

Weathered gleyed soils
Moiowa Andesitic lava(?) Undulating to Tolling SUT- Grassland(a); also rain

faces with gentle to mod- forest(5)
erate slopes

Gurukwaia Siltstone and mud- Gentle to moderate lower Grassland (mainly b, also
stone slopes, locally crests e); locally regrowth and

secondary forest(10)
Guruguru Andesitic conglom- Very gentle to gentle, Regenerating grassland

erate and ash broad undulating slopes and grassland(b); locally
rain forest(5)

Medina Colluvium, derived Level to very gently slop- Regrowth(9)
from terrestrial ing drainage depressions
sedimentary rocks

Moderately weathered brown ash soils
Ambon Andesitic ash and Gentle to moderate, com- Rain forest(5) and blast

agglomerate manly dissected slopes; area succession forest
also steep ridges

Utah Andesitic ash and Gentle, undulating slopes Rain forest(5)
agglomerate

Boa Andesitic ash Gentle, undulating slopes Blast area succession forest
Penari Andesitic ash Gentle to moderate Rain forest(S) and blast

slopes commonly dis- area succession forest
sected; also steep ridges
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Major Soil Group
Parent Rock Land Form* Vegetationtand Soil Family

Unweathered volcanic sandy soils with black topsoils
Popondetta Sandy andesitic allu- Level to gently sloping Grassland(a) and rain for-

vium plains, slightly dissected est and regrowth(b)

Shallow dark soils
Podago Siltstone, sandstone, Steep to very steep hill Grassland(e), locally re-

fine conglomerate; slopes; also undulating growth and secondary
also basic shallow to rolling plateau-like forest(9)
intrusives and ex- surfaces
trusives

Wanaki Soft marl and mud- Moderate to steep hill Complex of grassland(e)
stone slopes, broken by land- and secondary forest(9)

slide benches

Shallow black structured clay soils
Ginada Limestone Broken, undulating to Regrowth and secondary

rolling surfaces with forest(lO) and grass-
gentle to moderate land(e)
slopes; steep convex
hills; small reef surfaces

Castle Hill Calcareous sediments Lower. steep dissection Regrowth and secondary
with limestone slopes and valley bottoms forest(10)

Kanidaba Hard marl Steep to very steep, con- Secondary forest and re-
cave hill slopes growth(9), some grass-

land(e) on crests

Dark soils of heavy texture
Boboni Fine-textured allu- Slightly undulating, level Secondary forest and re-

vium derived from to very gently sloping growth(3). Locally large
marl and marine valley plains above flood areas of grassland(a)
sedimentary rocks level

Ibiduwa Fine-textured allu- Smooth to slightly undu- Secondary forest and re-
vium derived from lating, level to very growth(I,3). Locally
terrestrial sedi- gently sloping valley large areas of grass-
mentary rocks plains land(a, c)

Recent alluvial soils
Sandy soils Recent alluvium Level to very gently slop- Rain forest, secondary far-

ing plains and slightly est and regrowth (mainly
undulating low beach 2). Some coastal suc-
ridges cessions and grassland(a)

Coral sandy soils Coral and shell de- Slightly undulating beach Coastal successions and
tritus ridges grassland(a)

Medium-textured Recent alluvium Level to very gently slop- Rain forest and some re-
soils ing plains aod level growth (mainly 2, some

swamps 1 and 3). Very locally
grassland (a, little b),
fluctuating swamp forest
and woodland

Plastic clay soils Recent alluvium Level swamps Fluctuating swamp forest
and woodland and her-
baceous swamp



58

Major Soil Group
and Soil Family Parent Rock

H. A. HAANTJENS

TABLE 6 (Continued)

Land Form* Vegetationt

Miscellaneous land types
Rock outcrop Limestone
Rough mountain- Sedimentary and

ous land igneous rocks

Lithosols and shal
low slope soils

Lava Tock land

Volcanic ash land

Rubble land
Stony land

River wash

Alluvial land

Tidal swamp

Various types of con
solidated rock

Andesitic and bas
altic lava

Andesitic volcanic
ash

Recent gravel
Recent and sub
Recent unsorted al
luvium; basaltic
and andesitic ag
glomerate and lava

Recent alluvium

Recent alluvium

Marine mud and
sand

Very steep to precipitous
slopes; narrow crests

Cliffs and hillocks
Very steep to precipitous

slopes of sharp moun
tain ridges

Steep, more or less dis
sected domes and cones;
lava flows with gently
sloping, undulating sur
faces and steep, convex
side slopes

Very gentle to moderate
slopes

Broken plains
Very gentle to gentle,

slightly undulating
slopes; steep to very
steep hill slopes

Higher parts of stream
beds of mostly braided
rivers

Smooth to slightly undu
lating, level plains'

Littoral flats

Rain fmest(?, 8) and grass
land(e)

Sparse shrubs
Grassland(e); rain forest
(unidentified); some
lower montane rain forest

Blast area succession for-
est; some rain forest(5)

Woody and herbaceous
blast area successions

Stream-bed successions
Grassland(d) and seral
vegetation; rain forest

. (2,8)

Stream-bed successions

Successions on flood de
posits, predominantly
woody and commonly
dominated by Casuarina
sp.

Mangrove forest and
woodland

* Level, <1°; very gentle, 1_3°; gentle, 3_7°; moderately steep, 7-12°; steep, 12-22°; very
steep, 22-35 0; precipitous, 35-60 0; cliffs, > 60 0.

t (1) Terminalia canaliculata-Bischqffia javanica alliance; (2) Pometia pinnata-Tetrameles
nudijlora-Alstonia scholaris association; (3) Planchonia timorensis-Pterocarpus indiclfs-Terminalia
microcal'pa association; (4) Pometia pitmata-Tristil'opsis sllbangula-Cryptocarya sp. association;
(5) Pometia pinnata-Tristiropsis subangllla-Anisoptera kostel'mansiana association; (6) Allisoptera
kostermansiana-Pometia pil1llata association; (7) Anisoptera kostermansiana-Alstonia scholaris
Rhus taitellsis association; (8) Anisoptera kostel'mansiana-Illtsia bijuga~Garcinia sp. associ~tion;

(9) Anisoptera kostermallsiana-Intsia bijuga-Termi!wlia spp. association; (10) Rhus taitellsis-Can
arium salomonense-Intsia bijuga association; (11) LitllOcarpus sp.-Cryptocmya spp. alliance. (a) Sac
charum spolllaneum-Imperata cylindrica-Ophiul'os exaltatus suballiance; (b) Saccharum spontanellm
Imperata cylindrica-Coelorachis roitboellioides suballiance; (c) Imperata cylbldrica-Ischaemum
barbatum suballiance; (d) Saccharum spontaneum-Imperata cylindrica-Cymbopogon procerus sub
alliance; (e) Themeda australis-Alloteropsis semialata alliance.
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(ii) Ma-U Family. *-These soils are 3-4 ft deep with a moderately developed,
dark clay loam A, horizon overlying a clay B horizon, strong brown in the upper
part and red-brown in the lower part. The C horizon is a strong brown friable light
clay and continues beyond 4 ft depth. The soils contain some subangular stones and
gravel.

(iii) Oreia Family.*-These soils are 2-3 ft deep and have variably developed
clay loam to clay A, horizons. The B horizon is a red-brown clay which merges
gradually into the C horizon of brownish silty clay loam with multicoloured mottles
of weathered soft and harder rock fragments.

(iv) Ukwena Family.-These soils are 2-3 ft deep. They have a poorly to mode
rately developed clay loam Al horizon overlying a red-brown clay to heavy clay B
horizon, which is much firmer and more plastic than is normal in this group and has
faint yellow mottles of weathered rock fragments and harder fragments. The under
lying C horizon is a strongly mottled firm clay or silty clay.

(v) llamarora Family.*-These soils are 1-3 ft deep with a very poorly to
moderately developed dark loamy Al horizon. The B horizon is a brown to dark
yellow-brown clay loam, which merges into a similarly coloured, more silty C
horizon with mottles of weathered rock fragments and harder fragments.

(vi) Maneau Family.*-These soils are 1-2 ft deep with very poorly developed
loamy Al horizons, overlying yellow-brown and with depth strong brown silty clay B
horizons, which merge gradually into a more yellow silty loam C horizon with pink
and black mottles of weathered rock fragments and harder fragments.

(vii) Bereruma Family.*-These soils are dark red-brown clay loam to light clay
soils, 12-18 in. deep, with a granular to subangular blocky structure in the surface soil.
The soil material contains many hard rock fragments and merges into a C horizon
of reddish and brownish mottled, completely weathered rock. The soils are unusual
for this group in having a neutral reaction and high base saturation.

(b) Granular Dark Red Uniform Heavy Clay Soils

(i) Wabubu Family.*-These arc dark red-brown, and at depth dark red, heavy
clay soils of remarkable friability. This consistence appears to be due to a fine
granular and, at depth, very fine angular blocky structure. The dark Al horizon is
normally thin. The soils are of variable depth (10-36 in.) and rest abruptly on lime
stone, whilst limestone floaters occur tluoughout the profile. Noteworthy in the
analytical data are the high clay content, which gradually increases with depth, and the
high base saturation in relation to pH, both of which decrease gradually with depth.

(e) Weathered Gleyed Soils

These leached soils are formed on moderately to strongly weathered parent
material of apparently low permeability. They have moderately to well-developed
dark to very dark A, horizons, notably coarser in texture than the strongly mottled
and commonly dominantly grey clay B horizon, which is massive and generally very
plastic even in the moist state. Iron concretions are common in the lower Al and
the B horizons. The soils are moderately to weakly acid.

* Analytical data are available in Appendix I.
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(i) Moiowa Family.-These soils are more than 4 ft deep and characterized by a
thin, strong brown Hi horizon with many faint mottles between the Al horizon and
the strongly red, brown, and grey mottled B,g horizon.

(ii) Gurukwaia Family.-These 2-3 ft deep soils commonly have many iron
concretions in the Al horizon. The B,g horizon has a light grcy to pale brown matrix
with many brown, red, and/or black mottles. The C horizon consists of mottled
soft weathered rock with veins of light grey clay.

(iii) Guruguru Family.*-These soils are 2-3 ft deep and are characterized by a
sharp though highly irregular transition at a depth of 8-15 in. between the friable
sandy loam to sandy clay loam Al horizon and very plastic to extremely firm sandy
clay to clay B,g horizon. This horizon is grey in colour with distinct brown mottles and
whitish speckles and merges gradually into a similar, but more sandy C horizon, which
is strongly whitish-speckled and contains more or less weathered gravel and stones.

(iv) Medina Family.-These are rather anomalous wet soils ofa colluvial nature,
with a thin slightly peaty and gleyed sandy clay loam Aig horizon overlying dark
brown-grey and grey plastic sandy clay loam and clay layers with brown mottles
and locally iron concretions, ferruginous rock fragments, and gravel.

(d) Moderately Weathered Brown Ash Soils

These soils are characterized by very friable, well-developed, very dark clay
loam Al horizons and moderately deep to deep profiles. The B horizons are dark
yellow-brown to yellow-brown, strnctureless, but porous and COlUTllOnly speckled
by dark minerals. They are commonly rather brittle and merge gradually into similar
but sandier and slightly lighter-coloured C horizons of considerable depth, which
gradually merge into fresh sandy volcanic ash. The soils are wcakly acid in reaction.

(i) Ambon Family.*-These soils are 3-4 ft deep and have a sandy clay to clay
texture in the B horizon and a very gradual trausition to the sandy clay loam C
horizon. Some stones occur commonly throughout the profile.

(ii) Utah Family.*-These soils are approximately 3 ft deep and have a clay B
horizon, which merges rather rapidly into sandy clay loam and sandy loam C horizons.
The B horizon is faintly and the C horizon distinctly brown, grey, and black mottled.

(iii) Boa Family.-These soils are more than 4 ft deep and have polygenetic
profiles. The upper profile consists of loam to sandy clay loam, with a very dark to
black Al horizon overlying a dark brown B horizon. This profile is underlain at a
depth of 27 to 38 in. by a very dark brown to black buried Al horizon. A sample of
the buried Al horizon yielded 6%organic carbon and the very high CfN ratio of 28,
indicative of strong carbonization of the original organic matter.

(iv) Penari Family.*-These soils are 1~2 ft deep and have a generally very
strongly developed, very dark brown to black, loam to sandy clay loam Al horizon,
overlying friable brown sandy loam and with depth grey-brown or olive-brown
loamy sand C horizons. Some profiles have a thin dark brown sandy clay loam B
horizon between the Al and CI horizons. 'The subsoils are strongly black speckled
with dark minerals.

* Analytical data are available in Appendix L
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(e) Unweathered Volcanic Sandy Soils with Black Topsoils

(i) Popondetta Family.-These soils have a well-developed, mostly black, very
friable, crumbly loam to sandy loam A, horizon. This merges clearly into brown
grey D layers of stratified, loose andesitic sand, loamy sand, or gravelly sandy loam.
The chemical properties are likely to be similar to those given for this family in the
Buna-Kokoda area (Haantjens 1964).

(f) Shallow Dark Soils

These soils have formed on moderately to little-weathered parent material.
They have well-developed, very dark, but poorly structured and firm to plastic sandy
clay loam to clay Al horizons, which commonly contain black and brown concretions
or ferruginous rock fragments. The Al horizon either directly overlies a Cz horizon
of partly weathered sedimentary rock, or there are also thin transitionary gleyed Bgg

and/or CIg horizons with ferruginous rock fragments. The soils are weakly acid and
appear to be little leached, having high base saturation.

(i) Podago Family.*-These soils are generally 6-12 in. deep with hard weathered
sandstone, siltstone, or mudstone underlying the Al horizon. In some profiles a thin
mottled plastic sandy clay to clay C,g horizon is present.

(ii) Wanaki Family.-These soils are 12-18 in. deep and have a thin, dark,
mottled plastic clay to heavy clay Bgg horizon, overlying a light greyish, distinctly
mottled, very plastic clay C,g horizon, approximately I ft thick. The Cg horizon con
sists of light grey, angularly fragmented, soft marl with brown and black fragment
faces.

(g) Shallow Black Structured Clay Soils

These soils are characterized by a black to very dark grey A, horizon with a
strongly developed medium subangular blocky structure, gradually weakening willi
depth. The surface soil can have a medium to coarse granular structure. The texture
is clay or heavy clay and the soils are neutral in reaction and fully saturated.

(i) Ginada Family.*-These soils are 6-12 in. deep and either they are directly
underlain by hard corallinlestone or there is a thin, massive, very dark grey C horizon
with many disintegrated and fresh limestone fragments. Limestone gravel and stones
also occur in the Al horizon and there is much rock outcrop.

(ii) Castle Hill Family.-These soils are 2-3 ft deep and have a dark brown or
dark grey, plastic clay or heavy clay B horizon, commonly containing some weathered
rock fragments. In one profile this horizon merged into yellowish weathered sandstone
containing free carbonate. Small limestone blocks occur locally in and on the soil.

(iii) Kanidaba .Family.-These soils are 6-12 in. deep, light to medium clays,
abruptly underlain by firm to hard, whitish or yellowish, slightly wealliered marl.

(h) Dark Soils of Heavy Texture

These are more than 4 ft deep and essentially alluvial soils with little profile
development. They are plastic clay soils. The A, horizon is very dark and has a well-

* Analytical data are available in Appendix I.
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developed subangular blocky structure in its upper part. The massive subsoil is dark
grey to grey-brown and normally distinctly brown and black mottled. SmaU amounts
of black iron concretions and weathered rock fragments are commonly present
thronghont the soil.

(i) Boboni Family.-These soils have a weU-developed A, horizon. The clay
subsoils are commonly not mottled and can contain low amounts of weathered
limestone. In two profiles buried A, horizons were observed in the subsoil. The
soils are neutral to weakly alkaline in reaction and fuUy saturated.

(Ii) Ibiduwa Family.*-These soils have a poorly to moderately developed A,
horizon. The subsoil is silty clay to heavy clay. The soils are weakly acid to neutral
in reaction, but fully saturated.

(i) Recent Ailuviai Soils

These soils consist of aUuvial deposits that have remained essentiaUy unmodified
by pedogenetic processes. Soil formation is restricted to slight to moderate develop
111ent of an Al horizon, a certain amount of mixing by biological action, and varying
degrees of gleying due to periodicaUy 'or permanently high water-tables. Texture
varies greatly, not only between different soils but commonly also within the sanle
profile, owing to stratification of the deposits.

(i) Sandy Soils.-These soils have very friable sandy loam to loamy sand top
soils, and snbsoils of sand and loamy sand with occasional layers of sandy loam.

(ii) Coral Sandy Soils.-These soils have a moderately developed very dark
loamy sand A, horizon, overlying whitish coarse sand of coral and sheU fragments.

(iii) Medium-textured Soils.*-These soils range in texture from sandy loam to
clay loam Witll occasional layers of sand or clay. Silt loam and silty clay loam are the
most common texture classes. The majority of profiles have rather uniform textures
or become gradually or suddenly coarser in texture with depth. Some profiles become
gradually or suddenly finer in texture and internal drainage is impeded when this
change in texture is considerable.

(iv) Clay Soils.-These soils have uniform clay textures. AU profiles observed
are wet, plastic, and strongly gleyed. At one site a thin peaty Aohorizon was observed.

(j) Lithosols and Shailow Slope Soils

The term lithosol has been applied to soils shallower than 6 in. and overlying
consolidated weathered rock. Such soils are generaUy dark and consist essentiaUy
of a thin A, horizon. They commonly contain rock fragments and are associated
with rock ontcrop.

ShaUow slope soils are nndifferentiated brown soils consisting of weathered
regolithic material. They commonly contain rock fragments, which may be aligned in
bands or zones.

'" Analytical data are available in Appendix I.
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(k) Miscellaneous Land Types

This group comprises surface materials and land types of various kinds with
very poorly developed soils that cannot be classified as alluvial soils.

(i) Rock Gutcrap.-Small areas of outcropping hard limestone.

(ii) Rough Mountainous Land.-Vegetated, very steeply sloping land with narrow
V-shaped valleys and sharp divides. High proportion of lithosolic soils.

(iii) Lava Rock Land.-Normally forested, very bouldery, strongly convex or
dissected, recent and older lava flows and lava domes.

(iv) Volcanic Ash Land.-Land covered by normally much more than 6 in. of
recent volcanic ash or gravel.

(v) Rubble Land.-Levelland of which the surface is covered for more than 90 %
by boulders, stones, and gravel.

(vi) Stony Land.-Land with 15 to 90% stones and boulders'on and in the
surface soil.

(vii) River Wash.-Scarcely vegetated, shifting gravel bars, sand bars, or mud
bars in river beds, normally emerging above water-level.

(viii) Alluvial Land.-Normally vegetated very young river and fan deposits;
sand or gravel, rarely silt loam; mostly liable to flooding and subject to changes
caused by shifting of river channels; variable drainage status; mostly calcareous
in Wakioka land system.

(ix) Tidal Swamp.-Land inundated with salty or brackish water at high tide and
covered by mangroves. Normally sands with layers of organic mud.

III. SOILS AND LAND SYSTEMS

The distribution of the various kinds of soils in the land systems is shown
in Table 7. In most cases there are very specific correlations between the land sys
tems and the individual soil families.

The paucity of climatic data prevents any detailed correlation with kinds of
soil. In general terms it can be stated that the soils in Tama, Bewabewa, Koianaki,
Tarakaruru, Tokinawara, and Manari land systems have developed under a signifi
cantly drier climate than those in the remainder of the area. The soils restricted to
this drier zone are the granular dark red uniform heavy clay soils, the shallow dark
soils, the shallow black structured clay soils, the dark soils of heavy texture, as well
as the Gurukwaia and Medino families of the weathered gleyed soils.

The strongly weathered soils are generalIy restricted to well-drained and gen
erally forested mountain and hill land systems and the old, high terraces of Rakua
land system, which are located in the wetter, western part of the area. As a group
these soils occur on many rock types, but the individual families are each restricted to
one particular type of parent material. The land surfaces on which these soils have
formed appear to be essentially oflate Pleistocene age (Haantjens 1964). The families
with best-developed profiles (Budi, Ma-U) occur on the most gentle slopes. All these
features suggest that this group of soils represents the zonal trend in soil formation,
at least in the wetter part of the area.
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The soil families on steeply sloping land probably have naturally shaIIow
profiles, but the rather shallow soils of Oreia and Ilamarora families occurring on
moderate slopes probably have been truncated as a result of long, intensive use for
shifting cuItivation, which has also led to the formation of extensive man-made
grasslands. In the mountainous Maneau and Trafalgar land systems the strongly
weathered red and brown clay soils are associated with lithosols, shaIIow slope soils,
and rough mountainous land.

The granuIar dark red uniform heavy clay soils ofWabubu family are restricted
to the limestone plains of Tarakaruru land system. They are distinguished from the
weathered red and brown clay soils by their uniform very high clay content, weII
developed structure and great friability, high base saturation, and irregular depth.
They appear to be typical terra rossa. They are associated with the shaIIow, black,
structured clay soils of Ginada family, but the distribution pattern of these two fami
lies is not fuIIy understood. Wabubu family is always found on fairly level terrain.
Steep slopes always have black soils, but these were also found on sites where red
soils could be expected.

The weathered gleyed soils are less weathered than those of the two previous
groups. They occur in land systems with gentle slopes on slowly permeable parent
materials. These are mainly mudstones for Gurukwaia family in Bewabewa and
Tarakaruru land systems (in the latter only 10caIIy exposed below the limestone
beds) and probably older labaric mud flows for Guruguru family and older lava for
Moiowa family in Kwin land system. It is not known whether the markedly coarser
texture of the upper horizons of Guruguru family is due to eluviation or the result
of younger ash deposits on a weathered clayey substratum. The limited field evidence
points to the former. It is interesting to note that the weathered gleyed soils in Kwin
land system are rather selectively associated with grassland or regenerating grass
land. It is possible that the poor physical propelties of these soils promoted a rapid
conversion into grassland after forest clearing and retarded the process of forest
regeneration after the regular burning of the grassland had ceased.

The moderately weathered brown ash soils are virtuaIIy confined to Kwin land
system. Their occurrence in Trafalgar land system is restricted to 10caIIy preserved
ash deposits from Mt. Victory. These soils can be considered as intermediate stages
and variations in soil formation on Recent and sub-Recent volcanic ash and agglolll
erate on the broad lower slopes of Mt. Victory. This process of soil formation is
assumed to lead ultimately to the development of strongly weathered, reddish soils.
None of the brown ash soil families has yet reached this final stage. Ambon family
includes the apparently most strongly weathered soils of the gronp, with Penari
family as a clearly less mature counterpart. Whether this is purely a matter of age or
whether other factors, snch as the nature and texture of the parent material and the
altitude, also playa role is not clear. Utah family is similar to Ambon family in wea
thering status, but clearly more poorly drained. As there are no signs of slow per
meability or of poor external drainage, it is possible that the excessive wetness of these
soils is due to water perched on a slowly permeable substratum. The Boa family with
its buried A, horizon is most frequently found in the higher parts of the land system,
where the more rapid rate of organic accumulation increases the chance of weII-
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developed organic horizons being preserved below younger ash deposits. Also, such
sequences of ash showers are likely to be better developed in areas near the crater
zone. Soils of Boa and Penari families are locally covered by up to 15 in. of rather
fresh ash, enriched with organic matter and of sandy loam to fine sandy loam texture.
Such spots are within the area covered by Mt. Victory blast succession forest. This
suggests that this ash was deposited during the last eruption of Mt. Victory about
1880.

The stable, older outwash fans of Wanigela land system, which are assodated
with Mt. Victory, are largely covered by the unweathered volcanic sandy soHs with
black topsoils ofPopimdetta family, in which profile development is virtually restricted
to the formation of a well-developed black A, horizon. On the less stable youngest
outwash fans of Kopwei land system very little soil formation has occurred. They
have been mainly mapped as rubble land, stony land, alluvial land, and river wash.

The soils of the summit area of Mt. Victory and a number of older and recent
lava flows, all grouped together in Victory land system, have been little investigated.
Soil formation in these areas appears to be minimal and most of it has been mapped
as lava rock land, volcanic ash land, and rubble land. The same applies to Waiowa
volcano and a lava flow in the alluvial plain, which were included in Victory land
system.

The shallow dark soils (in particular those of Podago famHy) strongly dominate
the soil pattern on the Tertiary sedimentary rocks of the hilly Bewabewa and Koianaki
land systems in the drier, eastern part of the area. Although these soHs are largely
covered with man-made grassland, they are probably not the result of severe trunca
tion during an era of intensive occupation. It is more likely that these soils are
inherently shallow and that this feature, together with the rather pronounced dry sea
son, has been responsible for the rapid transformation of the generally poor forest
into grassland. The shallowness of these soHs may be caused by the instability of the
slopes on the sedimentary rocks, which are strongly affected by slumping (plate 4,
Fig. 2). Furthermore, the dense, rather impermeable nature of the sediments may
retard their weathering, especially in this area of relatively low rainfall. Extremely
shallow, lithosolic soils related to Podago family are found on the very steep slopes of
Tama land system. This area has been mapped as rough mountainous land. SoHs of
Wanaki family have developed on soft marls and are transitionary in character to the
weathered gleyed soils.

The shallow, dark, structured clay soHs are also confined to the drier, eastern
part of the area where they occur on calcareous sedimentary rocks and limestone in
Koianaki and Tarakaruru land systems. The distribution of Ginada family has
already been discussed in connection with the granular dark red uniform heavy clay
soils. The other families occur on marl and calcareous sandstone and are somewhat
transitional to the shallow dark soHs.

The dark soils of heavy textme are virtually confined to Monari land system and
again are a component of the distinct soil pattern in the drier, eastern part of the
area. Developed in fine-textured alluvium in well-graded valleys these soils are not
flooded or rarely flooded and have weakly developed profile characteristics associated
with dark cracking clays. Boboni family is more alkaline and has more clearly
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defined dark upper horizons and a more strongly developed structure than Ibiduwa
family. This difference is probably largely due to the derivation of the parent material
of Boboni family from calcareous marine sedimentary rocks as opposed to terrestrial
rocks in Ibiduwa family. Slightly greater maturity may be a contributing factor, as
the Boboni soils generally occur somewhat higher above stream levels than the
Ibiduwa soils.

The recent alluvial soils occupy most young alluvial plains (Uiaku, Dove,
Ismari, and Tortore land systems) and beach ridges (Buna land system). They are also
important in the lower parts of the volcanic outwash fans (Wanigela and Kopwei land
systems). These soils are mostly medium-textured, sandy soils being important only
in the most recent fans (Kopwei land system) and on beach ridges (Buna land system
and in some parts of Uiaku land system), and clay soils only in the lowest, swampy
parts of the flood-plains (Tortare land system). The soils are likely to belong to
different mineralogical provinces, but no investigations were carried out to support
this. The soils in Wanigela, Kopwei, and Ismari land systems are presumably derived
from andesitic material. Those in Dove land system are probably of mixed com
position, having been deposited by a river with a large and heterogeneous catchment.
Those in Uiaku, Wakioka, and Tortore land systems are mainly derived from calc
silicate rocks, phyllite, and schist, but from sedimentary rocks in the eastern part.
Many soils in Uiaku, Dove, and Wakioka land systems are calcareous on freshly
deposited sediments. With the high rainfall in this part of the area the carbonates
are rapidly leached downward, but they are commonly still present in the subsoils.
Some profiles have calcareous surface horizons overlying non-calcareous subsoils.
This is taken as evidence of recent deposition over slightly older, leached alluvial
soils. This feature is particularly common in the very young, active-depositional
plains of Wakioka land system, where most of these unstabilized deposits have been
mapped as alluvial land rather than as alluvial soils.
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PART VII. VEGETATION OF THE WANlGELA-CAPE VOGEL AREA

By B. W. TAYLOR*

1. GENERAL DESCRIPTION AND DISTRIBUTION OF VEGETATION TYPES

The distribution of the vegetation communities in the land systems is shown in
Table 8.

The vegetation of the area is influenced primarily by climatic factors, drainage
conditions, landscape dynamics, and the activities of man. Slopes and soil conditions
appear to have a secondary effect, reflected mainly by differences in floristic composi
tion within the larger structural vegetation units.

Lowland rain forest is the natural vegetation type throughout the area below
2500 ft, except in swamps and unstable areas. This tall, dense, tropical forest is very
rich in species. It has been subdivided into II associations on the basis of structural
and floristic differences. On lbe poorly drained parts of Monari, Uiaku, and Dove
land systems lbe rain forest is low with a dense understorey and many gaps in the
canopy, which consists of generally small-crowned trees with few emergents. The
better-drained parts of the plains of Wanigela, Kopwei, Monari, Uiaku, and Ismari
land systems have a tall forest with a closed but irregular canopy with variable crown
sizes and many emergents. There is a great difference in species composition between
the forest in Monari and lbe olber land systems. This is probably due to the different
climatic and soil conditions. The rain forest in the upland areas of Kwin, Wanigela,
and Rakua land systems and all lbe hilly and mountainous land syst~ms (Plate 7,
Fig. I) is generally characterized by a dense, even-crowned canopy. The many floristic
differences in the upland forest are commonly related to particular land systems or
groups of systems. Hill forest in the Cape Vogel peninsula appears to be more
poorly developed, owing to the combined effect of shallow soils and lower rainfall.
In extreme conditions, on rocky limestone slopes, dry evergreen forest occurs (Plate 5,
Fig. 2). Above 2500 ft the rain forest of lbe hills merges into lower montane rain forest,
which is lower in height, has different and fewer species, and a denser ground layer.

Structurally and floristically more simple communities appear when the drainage
conditions are exceptionally poor. The greater part of the freshwater swamps of
Tortore land system is covered by swamp forest and swamp woodland in which sago
pahns and Pandanus are prominent. The most swampy parts have various kinds of
herbaceous communities (Plate 8, Fig. I). The tidal flats of Killerton land system
are occupied by various mangrove communities (Plate 8, Fig. 2) which commonly
occur in definite zones.

Various types of successional vegetation occur on unstable sites. The most
important are successions on flood deposits, ranging from herbaceous communities
(Plate 3, Fig. I) to forests that are commonly dominated by a single species, such as
Casuarina sp. (plate 6, Fig. 2) or Octomeles sumatl'ana. This vegetation occurs on the

* Formerly Division of Land Research and Regional Survey, CSIRO, Canberra, A.C.T.
Present address: F.A.O., Rome.
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unstable outwash plains of Kopwei and Wakioka land systems. The eruption of
Mt. Victory, which according to reports took place about 1880, has resulted iu a
large area of successioual forest in Victory, Kwin, and Kopwei land systems. A
smaller area of younger stages of successional vegetation is found on and around
Waiowa volcano (Victory and Uiaku land systems), which erupted in 1943. Its
boundary is shown on the land system map accompanying this report.

The pattern of natural vegetation described above has been disturbed by man in
many places. Clearing of forest for shifting cultivation has resulted in the formation
of various stages of garden regrowth (plate 2, Fig. 2) and secondary forest, particu
larly in Bekalama, Bewabewa, Koianaki, TaraJi:aruru, Wanigela, and parts of
Monari, Uiaku, Dove, and Ismari land systems. When shifting cultivation is often
repeated in areas of regrowth, this can be converted by fire to grassland, which is
subsequently maintained as a disclimax vegetation by regular burning (Plate 6,
Fig. I). The distribution of these grasslands is shown in a generalized way on the land
system map. They are particularly widespread in the drier, eastern part of the area
(Tama, Bewabewa, Koianaki, Tarakaruru, and Tokinawara land systems; Plate 4,
Figs. I and 2; Plate 5, Fig. I) as a result of the combined effects of the marked sea
sonality in rainfall, poor soils, and dense population. Extensive grasslands also occur
on the northern foot slopes of Mt. Trafalgar (Bekalama land system) and the vol
canic outwash fans ofWanigela and Kopwei land systems. In Bekalama and Wanigela
land systems this has probably been caused by intensive gardening in the past on
infertile or sandy soils, and in Kopwei land system by burning of poor successional
vegetation on gravelly fan deposits. When burning of grassland ceases, a process of
forest regeneration is initiated. The largest areas of such regenerating grassland occur
in Kwin land system on the lower slopes of Mt. Victory. Burning was probably
discontinned after the 1880 eruption, when the population fled from the mountain
slopes. If this is so, the tree growth on these former grasslands is poor compared with
that of the successional forest of the blast area. This could be partly due to the poor
physical properties of the soils in the regenerating grassland areas.

II. CLASSIFICATION

The classification of vegetation adopted in this report consists firstly in the
recognition of the status of the community, i.e. whether climax or seral. Seral com
munities are described as a series of successional stages. The climax vegetation has
been subdivided into structural units, termed formations (Beard 1944). The fonnations
are subdivided into alliances and associations, on the basis of floristic composition
(Beadle and Costin 1952). In rain forest the associations are usually determined by
the differences in the most abundant species in the dominant layer, bnt occasionally by
radical differences in the list of rarer species. Alliances are groups ofrelated associations.

Where tree species have not yet been identified and a specific name is not
available, native names are quoted in the text. These names are predominantly in the
Onjob langnage, Koreaf village, near Wanigela. Other names quoted are from a
Cape Vogellangnage, Boga Boga village, denoted by v, Minafea language, Kabubu
village on Cape Nelson, denoted by m, and Orokaiva language, Mumuni village,
near Popondetta, denoted by o.



VEGETATION OF THE WANIGELA-CAPE VOGEL AREA

III. CLIMAX COMMUNITIES

(a) Rain Forest Formation

73

Rain forest is an evergreen hygrophilous forest, at least 100 ft high, usually
higher, and has three or four layers of trees. It is rich in thick-stemmed lianes and in
woody as well as herbaceous epiphytes.

(i) Terminalia canaliculata-Bischoffia javanica Alliance.-Only one association
has been placed in this alliance.

(1) Terminalia canaliculata-Bischoffia javanica Association.-In this associa
tion mature forest is of frequent occurrence and is usually about 110 ft high. Bischoffia
javanica and Terminalia canaliculata are the most common species and usually total
at least 20 %of the trees in the dominant layer. Other common species in the domi
nant layer are Ficus sp. ("k:imabu", v), Planchonia timorensis, Neonauclea sp. ("ka
forna"j, Syzygium spp., and Dysoxylum spp. Secondary communities are infrequent;
common species are Macaranga aleuritoides and Ficus calopi/ina in young stages and
Ficus sp. ("lipo"), Artocarpus altilis, Sterculia sp. ("terti"), and Endospermum
myrmecophilum in later regrowth stages.

(ii) Pometia pinnata Alliance.-Five associations have been placed in this alli
ance. These are all of very mixed floristic composition with no tendency to single
species dominance. Many species are common to an five associations with Pometia
pinnala the most abundant.

(1) Pometia pinnata-Tetrameles nudiflora-Alstonia scholaris Association.
In this association there are numerous stands of mature forest and these range in
height from 120 to 160 ft. Common species are Pometia pinnata, Tetrameles nudifiora,
Alstonia scholaris, Ficus spp., Palaquium sp., Canarium spp., Dysoxylum spp.,
Syzygium sp., Tel'minalia sp. ("hearo", 0), Pterocymbium beccarii, Octomeles suma
trana, and Pterocwpus indicus. In a secondary forest a few species may be locally
dominant, notably Pomella pinnata. Species prominent in advanced regrowth stages
are Endospermum myrmecophilum, Elaeocarpus sp. ("raroku"), Ficus subcuneata,
and Terminalia canaliculata.

(2) Planchonia timorensis-Pterocarpus indicus-Terminalia microcarpa Associa
tion.-Mature stands of this association are very rare and the community commonly
encountered is a secondary forest or advanced regrowth community generally less
than 80 ft in height which has only two tree layers. Common species in the secondary
forest are Planchonia timorensis, Anisoptera kostel'mansiana, Terminalia microcarpa,
Terminalia spp. ("kauwaipe", v, and "mapamapa", v), Syzygium sp. ("mokomo
kapa", v), Bischoffiajavanica, Cordia dichotoma, Maniltoa sp., and Alstonia scholaris.
Common regrowth species are Serianthes kanehirae, Ficus sp. ("fipo"), Kleinhovia
hospita, and Alstonia spectabilis, in advanced stages, and Ficus calopillna, Arto
carpus altills, Canarium acutifolium, and Macaranga sp. ("hiyatum") in young stages.

(3) Pometia pinnata-Tristiropsis subangula-Cryptocarya Sp. Association.
This association is closely related to the Pometia pinnata-Tetrameles nudiflora-Alstonia
scholaris association. No secondary communities of this association occur, all the
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stands encountered were mature forest ranging from 120 to 160 ft in height. The
more common species include Pamelia pinnata, Tristil'opsis subangula, Draconto
melum sp., four species of Cryptocwya, Alstonia scholaris, Ficus spp., Dysoxylum
sp. C1iyaningau"), and Canarium schlechteri.

(4) Pometia pinnata-Tristiropsis subangula-Anisoptera kostermansiana Asso
ciation.-Most of the stands of this association are mature forest 100 to 150 ft in
height, with Pamelia pinnata, Tristiropsis subangula, Anisoptel'G kostermansiana,
Ficus spp., 1ntsio bijuga, Syzygium sp. ("itareuk"), Planchonia timorensis, Cedl'ela
toona, Terminalia sp. ("gau"), Litsea sp. ("waure"), Dracontomelum sp. (uimbur"),
and Dysoxylum sp. ("iyaningau") common. Advanced garden regrowth is common
but young stages are now rare. Species COllInan in advanced regrowth include
Terminalia sp., Ficus sp. ("fipo"), Sterculia sp. ("torti"), Artocarpus altilis, Endasper
mum myrmecophilum~ and Pimeleodendrol1 amboinicum.

(5) Anisoptera kostermansiana-Pometia pinnata Associatiol1.-This associa
. tion consists largely of secondary communities. Common species are Alstonia
spectabilis, Terminalia sp., Artocarpus altilis, Endospermum myrmecophilum, and
Celtis sp. ("domoila"). Species characteristic of mature forest which are common in
these secondary communities include Anisoptera kostermansiana and Pamelia pinnata
as well as the Jess frequent Alstonia scholaris, Dracontornelurn sp. ("dundum"),
Dysoxylum spp., and Syzygium sp.

(iii) Anisoptera kostermansiana-Intsia bijuga Alliance.-Four associations
have been placed in this alliance. A large group of species is common to all four
associations.

(1) Anisoptera kostennansiana-Alstonia scholaris-Rhus taitensis Association.
Secondary forest of this association covers extensive areas, while mature forest which is
generally less than 100 ft in height is rare. Important species include Anisoptera
kastermansiana, Rhus taitensis, Intsia bijuga, and Pterocarpus indicus, which are often
locally abundant, and Alstonia scholaris, Ficus spp., Canarium acutifolium, and
Ganophyllum falcatum, which consistently occur but are not locally abundant.
Advanced regrowth also covers large areas, common species being Albizia falcata,
Ervatamia punctulata, and Endospermum myrmecaphilum. Species prominent in
young regrowth are Ficus wassa, Ficus sp. ("euta"), and MacGrGnga tGnarius.

(2) Anisoptera kostermansiana-Intsia bijuga-Garcinia Sp. Association.-This
association consists solely of mature forest. There is no indication that any part of
its area has ever been gardened. The canopy layer averages approximately 120 ft
but occasionally exceeds 140 ft. Four species are common, Anisaptera kostermansiana,
lntsia bijuga, Gardnla sp. C"fisi"), Canarium acutifoliwn, and C. salomanense. These
species account for half the number of trees in the dominant layer in most stands.
However, numerous other species occur in the dominant layer including strangling
Ficus spp. ("dunara"), Evodia sp. ("isilau"), Syzygium sp. ("sosolope"), and Tristi
rapsis subangula. Species common in the second tree layer include Gardnla sp. C"fisi")
and Pandanus sp. ("im").

(3) Anisoptera kostermansiana-Intsia bijnga-Tenninalia Spp. Associatian.
In this association secondary forest is of widespread occurrence, 1110st stands being
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less than 80 ft in height and having only two tree layers. However, rare stands of more
mature secondary forest have three tree layers and reach a height of up to 120 ft.
Anisoptera kostermansiana and 1ntsia bijuga are the most common species in the
secondary forest and normally account for from 20 to 100 %of the dominant trees in
anyone stand. Other species which are locally abundant are Tel'minalia spp. ("mapa
mapa", v, and "kauma", v), Terminalia macadamii, Rhus taitensz"s, Canarium sp.
(Hkarowe"), and Serianthes kanehirae. Conarium sp. ("arofila"), Manittoa sp. C'didi
mana"), cf. Dysoxylum sp. ("morupe", v), and several species of Myristicaceae are
of widespread occurrence but are never locally abundant. A fan pallu and Pandanus
sp. are conspicuous in the lower tree layer. The only stand examined in Tama land
system differed slightly in composition, common species being 1ntsia bijuga, Ter
minalia spp., and cf. Calophyllum sp. ("kapakopua", v), and a species of bamboo
was conspicuous in the lower storey. In the more mature secondary forest Anisoptera
kostermansiana and 1ntsia bijuga are not as abundant as in the typical stands, but
are still common; other important species of tall trees include Terminalia spp.
("edzanonte", v, and "mapamapa", v), cf. Hopea papuana, and strangling Ficus
spp. ("dunara").

(4) Rhus taitensis-Canarium salomonense-Intsia bijuga Association.-Most
stands of this association are two-tree-layered secondary forest 70 ft high, but some
stands have thl"ee tree layers. This forest varies considerably from site to site and
in most stands two or three species are predominant. These species include Rhus
taitensis, Canarium salomonense, ManiZtoa sp. ("didimani"), Mangifel'a sp. ("ware"\
Buchanania sp. ("poduma", v), and Terminalia sp. ("mapamapa", v). Other common
species which are locally abundant include 1nts1a bijuga, Alstonia spectabilis, Sterculia
sp. ("torft"), Palaquium sp. ("kwortowa"), and Ervatamia punctulata. Conspicuous
species confined to the lower tree layer include a fine-leafed Pandanus sp·. ("misimisika",
v) and Barl'ingtonia sp. ("butuna", v). Species common in young stands of regrowth
include Macal'anga sp. ("kikorbe"), Bl'idelia spp., Glochidion spp., Pandanus spp.,
and Timonius sp. ("zaloga").

(iv) Lithocarpus Sp.-Cryptocarya Spp. Alliance.-Because only a few stands
were examined, no attempt can be made to recognize associations within the alliance.
Mature forest covers the greatest area and is from 100 to 140 ft in height, but there is
a gradual drop in height with increased altitude. At approximately 2500 ft elevation
there is a gradual transition to lower montane rain forest. Species recorded from
mature stands include Lithocarpus sp., Cryptocarya spp., Ficus spp., Litsea sp.
("nonuwa"), and Mangifera sp. Species recorded from advanced regrowth include
Albizia Jalcata and Endospel'mum myl'mecophilum.

(b) Lower Montane Rain Forest Formation

This formation is a two-tree-Iayered rain forest of evergreen trees with leaves
predominantly simple. The only climax community seen with this structure was at
2500 ft in the Owen Stanley Range. The forest is of a very mixed composition with
Lithocarpus sp. common. As only one stand was examined and this was secondary
forest, no attempt at floristic classification can be made.
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(c) Dry Evergreen Forest Formation

This formation is a two-tree-layered evergreen forest, approximately 70 ft in
height. The leaves are.predominantly simple and xeromorphic. A group of secondary
communities has been tentatively placed in this formation. The floristic composition
of these communities is similar to that of the Rhus taitensis-Canarium salomonense
Intsia bijuga association of rain forest. The most abundant species is Mangifera sp.
("ware"), while Rhus taitensis, Canarium salomonense, lntsia bijuga, strangling Ficus
spp. ("dunara"), and Alstonia spectabilis are co=on.

(d) Mangrove Forest Formation

This formation has normally a single layer of tall evergreen trees, 50-80 ft in
height, with buttresses, prop roots, and pneumatophores common. In some stands
a dense lower layer of shrubs or small trees is present. The ground layer is sparse
and consists solely of tree seedlings. Three associations have been recognized which
occur as parallel zones.

(i) Heritiera littoralis Association.-The association occupies a narrow zone
on the landward edge of mangrove forest. Heritiera littoralis is abundant bnt a few
other mangrove species occur, notably Xylocarpus sp., Bruguiera gymnol'rhiza, and
Rhizophora mucronata.

(li) Bruguiera gymnorrhiza Association.-This co=unity is found as a broad
belt seaward of the Heritiera littoralis association. Bruguiera gymnorrhiza is abun
dant but other mangrove species occur, notably Rl1izophol'a mucronata.

(iii) Rbizophora mucronata Associatiol1.-This association occurs in a wide
band seaward of the Bruguiera gymnorrhiza association. Rhizophora mucronata is
abundant; other species occurring include Rhizophora apiculata and Bruguiera
cylindrica.

(e) Fluctuating Swamp Forest Formation

Fluctuating swamp forest has two tree layers. The upper layer, usually between
70 and 100 ft high, is composed of evergreen trees with predominantly simple leaves.
The lower layer, 20-40 ft high, often consists of tall monocotyledons. Lianes are rare
but epiphytes may be common. Buttressing is not marked and pueumatophores are
rare. Two associations of this formation have been recognized.

(i) Bischoffia javanica-Metroxylon sagu Association.-Trees in the dominant
layer belong to many species but usually 50 %are Bischoffia javanica. Other important
species are Palaquium sp. ("kwartowa"), Terminalia canaliculata, and Alstonia
scholaris. The ground layer is composed predominantly of the sago palm, Metroxylon
sagu, but other species occur, notably species of Myristicaceae and Ficus spp.

(ii) Bischoffia javanica-Pandanus Sp. Association.-This community is very
similar to the Bischoffia javanica-Metroxylon sagu association. There are slight
differences in the species present in the upper layer, but Bischoffia javanica is still
abundant. The lower tree layer is composed largely of Pandanus sp. and Metroxylon
sagu.
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(I) Mangrove Woodland Formation

Mangrove woodland consists of a single-layered community of evergreen
woodland trees. Buttressing is not common but prop roots and pneumatophores are
abundant. Three associations are recognized.

(i) Ceriops tagal Association.-This association occurs as a narrow belt
between the open sea and mangrove forest. The community consists of an almost
pure stand of Ceriops tagal with occasional trees of Rhizophora mucronata.

(ii) Avicennia marina Association.-This association consists of a pure stand
of Avicennla martna. The association is usually a closed woodland, 20-40 ft high,
but in its most reduced form the association consists of scattered trees less than
20 ft in height, the intervening ground being bare.

(iii) Avicennia marina-Bruguiera gymnorrhiza Association.-This association
consists of a closed woodland 20-30 ft in height. The most common species in the
canopy layer are Avicennia marina and Bruguiera gymnorrhiza. The ground layer
is moderately dense, approximately 3 ft high, and consists almost entirely of the
fern Acrostichum speciosum.

(g) Fluctuating Swamp Woodlond Formation

This formation is a single-layered community, consisting largely of tall mono
cotyledons. There are no shrub and ground layers. Three associations are recognized.

(i) Metroxylon sagu Association.-This association consists of an ahuost pure
stand of the palm Metroxylon sagu, 20-40 ft in height. Other species which occur
include Ficus spp., Planchonella densinervia, and Planchonia timorensis.

(li) Pandanus Sp. Association.-This association consists of a pure stand of
Pandanus sp. Transitionary stages between this community and the Metroxy/on
sagu association occur but are rare. They consist of a mixed stand of Pandanus sp.
and Metroxylon sagu.

(iii) Nypa fruticans Associatiol1.-This association is very similar in appearance
to the Metroxylon sagu association but lower, rarely exceeding 20 ft in height. The
association consists of a pure stand of the palm Nypa Irutieans.

(h) Savannah Formation

Savannah has a dense herbaceous grouud layer with scattered trees 20-40 ft in
height. It is very similar in structure to some of the disclimax grasslands in the area.
Only one association in the formation has been recognized.

(i) Saccharum spontaneum-Neonauclea Sp. Association.-The association has
a dense ground layer identical with the Saccharum spontaneum association described
below. The scattered trees are largely Neonauclea sp.

(i) Fern-Tall Tree Savannah Formation

This formation consists of scattered tall trees up to 100 ft in height, and scat
tered smaller trees generally 20-40 ft high. The ground layer is dense and consists
predominautly of ferns 4-6 ft high and scattered bushes 6-10 ft high. Only one
association has been recognized.
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(i) Acrostichum speciosum-Parinari corymbosum Associatio11.-The tall trees
are predominantly of one species, Parinari corymbosum. The smaller trees belong to
many species including Hibiscus tiliaceus and Dolicl1androne spathacea. The ground
layer consists largely of Acrostichum speciosum, A. aureum, and bushes of Acanthus
ilicifolius.

(j) Mangrove Savannah Formation

Mangrove savannah has a dense ground layer of ferns with scattered small trees;
pneumatophores and prop roots are common. Only one association is recognized.

(i) Acrostichum speciosum-Avicennia marina Association.-This association
has a ground layer consisting of Acrostichum speciosum and A. aureum, 2-6 ft in
height. The scattered trees, approximately 20-30 ft in height, belong mainly to three
species, Avicennia marina, Rhizophora apicu/ata, and Indet. ("gae", m).

(k) Herbaceous Swamp Formation

Herbaceous swamp is a single-layered commnnity of herbaceous hydrophytes.
Three main types of herbaceous swamp are recognized.

(i) Herbaceous Swamp (Sedge).-This commnnity is extremely dense and
6-12 ft in height. In most stands Thoracostachyum sumatranum and Hanguana
ma/ayana are co-dominants but in a stand of herbaceous swamp south of Medino
both species occur in pure stands. Other species are rare and include several Cypera
ceae and grasses.

(ii) Herbaceous Swamp (Tall Grass).-This community is dominated by the grass
Phragmites karka 10-14 ft high, bnt several other grass species, twining plants, and
small trees are present. This community, occurring on sandy soils with fluctuating
water-table, is probably a climax community but is very similar to some seral stages
in Kopwei and Wakioka land systems.

(iii) Herbaceous Swamp (Short Grass).-The third type of herbaceous swamp is
dominated by cf. Saccharum spontaneum 3 ft high, forming a pure stand.

N. DISCLIMAX AND SERAL COMMUNITIES

(a) Grassland

Two alliances of disclimax grassland, the Saccharum spontaneum-Imperata
cylindrica alliance and the Themeda australis-Alloteropsis semialata alliance, are
recognized in the Wanigela-Cape Vogel area. The first of the alliances has been
subdivided into four related suballiances. These grassland areas were originally
covered by forest. They are the result of intensive native gardening and are being
maintained by annual hunting fires. Each alliance md snballiance consists of a
series of associations, the particular association present being dependent on the elfect
of the burning, the taller association occurring where the elfect is less intense. Many
factors can be correlated with the distribution of the associations throngh their
elfect on the severity of burning, thus tall associations in the series tend to be fonnd
in areas of higher rainfall, in depressions or other low-lying areas, in grass stands of
small size particularly if distant from native settlement, and on deep or more fertile
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soils, particularly those of finer texture. The short associations tend to be found on
well to excessively drained sites, on eroded and shallow soils, and in areas with a
marked dry season, particularly in areas subject to frequent burning due to the
proximity of villages.

(i) Saccharum spontaneum-Imperata cylindrica Alliance.-Four suballiances
are recognized in this alliance.

(I) Saccharum spontaneum-Imperata cylindrica-Ophiuros exaltatus Sub
al/iance.-Mature stands of this suballiance arc 6-12 ft in height before burning and
very densely packed. After burning, blackened stems remain but the underground
rhizomes are unharmed and the community rapidly regenerates. The dominant
species in the majority of stands is Saccharum spontaneum, but in areas where the effect
of burning is more intense the shorter grasses Imperata cylindrica and Ophiuros
exaltatus may enter the community as co-dominants or may completely replace
Saccharum spontaneum. In tall stands associated species are rare but they are of
common occurrence in shorter stands. The illost nnportant of the associated species
are th~ grasses, Sorghum nitidum, Apluda mutica, Caelorachis rottboellioides, and
many species of Compositae, Cyperaceae, Leguminosae, and Euphorbiaceae, but
no one species is particularly common. Small shrubs may be locally common,
important species being Desmodium heterocarpum, Bridelia sp., Melastama mala
bathricum, and Crata/aria spp. Scattered trees are generally present in stands of this
subalIiance, three species being common, Nauclea orientalis, Antidesma ghaesembilla,
and Albizia procera, but many other tree species also occur.

(2) Saccharum spontaneum-Imperata cylindrica-Coelorachis rottboellioides
Suballiance.-Tills community is very similar to the preceding suballiance, differing
largely in the replacement of Ophiuras exaltatus by Cae/arachis rattboelliaides and in
the fact that the shorter stages in the series of associations cover more extensive areas.

(3) Imperata cylindrica-Ischaemum barbatum Subal/iance.-Tills community
ranges in height from 2 to 6 ft and is mainly densely packed. The dominant species
are Saccharum spontaneum, Imperata cylindrica, Ischaemum barbatum, Allateropsis
semialata, and in a few areas Phragmites karka. Associated herbaceous species are
abundant, the most common beingPolygonum sp., Crinum asiaticum, Helminthostachys
zeylanica, Cyperaceae, Leguminosae, and Euphorbiaceae. Trees may be present,
Nauclea orientalis being the most common species. This suballiance occurs on sites
which were apparently once covered by stands of the Saccharum spontaneum-Imperata
cylindrica-Ophiaros exaltatus suballiance. These sites are now flooded frequently
but dry out and are regularly burnt each year.

(4) Saccharum spontaneum-Imperata cylindrica-Cymbopogon procerus Sub
alliance.-Tllls community is 6-12 ft Illgh but is somewhat open in structure. Most
stands are dominated by Saccharum spontaneum but a few areas are dominated by
Imperata cylindrica. Other species of taIl grasses are Cymbapogon pracerus and
Hymenachne amplexicaulis. No other herbaceous species are common but many
species occur, largely Leguminosae, Compositae, and a few grasses, notably Ischae
mum barbatum. Shrubs are common, particularly Crotalaria mucronata. Scattered
trees occur, the most abundant being Timonius timon. Other common tree species are
Nauclea orientalis, Antidesma ghaesembilla, and Albizia procera, as well as many
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species common in successions on recent alluvium. If burning is temporarily dis
continued these trees soon dominate the succession and suppress the grass layer, as
has happened over a large area to the south of AIm village.

(iil Themeda australis-Alloteropsis semialata Alliance.-The different asso
ciations of this alliance have a continuous cover of grass before the annual burning
and range in height from 2 to over 6 ft. However, regrowth after burning is usually
slow and the community is generally open for several months. The sequence of
dominants in the alliance with increasing severity of burning is Saccharum spontaneum,
Cae/orachis rottboellioides or Ophiuros exaltatus, Imperata cylindrica, Themeda
australis, and Alloteropsis semialata. On any large stand two or more of these species
may occur as local dominants.

The associated species vary considerably for the different associations. Tall
associations are poor in associated species although somewhat richer than the taller
stands of the Saccharum spontaneum-Imperata cylindrica alliance. Associations
dominated by short grasses are much richer floristically: common associated species
include the grasses Sorghum nitidum, Eragrostis elongata, Eragrostis cf. brownii,
Capillipedium parvifiorum, Heteropogon contortus, and Ischaemum barbatum, and
numerous species of Cyperaceae, Leguminosae, Compositae, Euphorbiaceae, and
Labiatae. Shrub species, notably Desmodium hetel'ocarpum and Melastoma mala
bathricum, are common. Four tree species are often found as scattered individuals,
Timonius timon, Antidesma ghaesembilla, Nauclea orientalis, and Albizia proceta.
Other tree species are co=on and in most cases these are species abundant in the
surrounding gallery forest.

(b1 Regenerating Grassland

The term regenerating grassland is used to cover all stages of the successions
leading from disclimax grassland to rain forest, as a result of the cessation of burning.
The majority of stands observed ranged from 30 to 45 ft in height but the tallest stand
is over 75 ft.

In the sborter stands of the succession there is a single tree layer of moderate
density. This tree layer is ofa mixed composition, common species consisting of
those trees Characteristically found in grassland, species characteristic of garden
regrowth, and some species characteristic of mature forest. The ground layer is
moderately dense and consists largely of ferns, Cyperaceae, and Zingiberaceae with
occasional plants of Imperata cylindtica and Saccharum spontaneum. In taller stands
of regenerating grassland two tree layers are present. Here the typical grassland
trees are rare, and are found largely in the lower tree layer. The most common
species are species characteristic of advanced garden regrowth but a few species of
mature forest are present.

When aerial photographs taken in 1942 and 1954 were compared no changes
in pattern, height, and density of these regenerating grasslands could be discerned.
Even those stands which were found by ground examination to be only 30 ft high
appeared the same on both photographs, and thus their growth in height during the
last 12 years must be less than 15 ft. This rate is extremely slow as garden regrowth on
apparently comparable sites reaches a height of 30 ft in considerably less than 3 years.
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(c) Plant Successions on Flood Deposits

Four groups of successions have been recognized on very recent river flood
deposits. These are the Casuarina sp. successions, the Octomeles sumatrana succes~

sions, mixed successions on low-level distributaries, and a group of successions on
stream beds.

(i) Casuarina Sp. Successions.-Following the formation of swampy alluvial
fans by destructive floods, a low scrub growth rapidly springs up consisting largely
of Pandanus sp., Metroxylon sagu, and tree seedlings. A high proportion of these
young trees are Casuarina sp. nov. aff. cunninghamiana, which has a rapid growth
rate and dominates the community. Other tree species form a second tree layer,
important species being Tetrameles nudiflora, Evodia sp., and other species originally
present in the area. The growth of Casuarina sp. continues until a height of over
160 ft is reached. At this stage most stands have three well-marked tree layers, at
160 ft, 100 ft, and 30 ft, and an ill-defined layer from 50 to 80 ft. The tallest layer
consists solely of Casuarina sp., the other layers are of very mixed composition
similar to the Pometia pinnata-Tetrameles nudiflora-Alstonia scholaris association,
although Pometia pinna/a is of rare occurrence. Casuarina sp. is very rare in these
lower layers and it is apparent that the commnnity will change to a mixed forest on
the death of the trees in the dominant layer. The layer ofPandanus sp. and Metroxylon
sagu present in the pioneer community persists until new stream beds have been cut
and the drainage has improved. In most areas this layer disappears before the com
munity has reached a height of 60 ft but may persist for a longer period.

Little information can be given on the rate of development of this succession.
Casuarina sp. has a growth rate probably as rapid as Octomeles sumatrana, in which
case the succession could reach a height of 160 ft in less than 100 years. No infor
mation is available on the life span of Casuarina sp. and it is not possible to estimate
the time necessary for the development of mixed forest.

(il) Octomeles sumatrana Successions.-Following destruction of the original
vegetation by depositional floods, a mass of hydrophilons species regenerates with
Saccharum spontaneum dominant in most stands, but in some sites Pandanus sp. or
Metroxylon sagu is dominant. Seedlings of Octomeles sumatrana as well as other
tree species are present in this pioneer community and O. sumatl'ana rapidly becomes
dominant and grows to a height of over 150 ft. In this mature community the asso
ciated species are largely the same as those found in mature Casuarina sp. com
munities. It is expected that the dominance of Octameles sumatrana does not persist
for longer than 150 years, after which the community changes to a typical stand of
the Pametia pinnata alliance.

(iii) Mixed Successions of Low-level Distributaries.-These successions mostly
lead up to the climax of Pometia pinnata-Tetrameles nudiflora-Alstonia scholaris
association. Differences between the successions are largely associated with drainage
conditions. Areas flooded for long periods are colonized by a mass of many herba
ceous species. Other areas which are occasionally flooded but which are seasonally
very dry because of the coarse nature of the deposits are colonized by tall grasses,
Phragmites karka on the poorly-drained and Saccharum spontaneum on the better-
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drained sites. These grasses reach a height of 12 ft and are gradually invaded by tree
species, including Parinari corymbosum, Glochidion sp., Nauclea orientalis, Albizia
falcata, and many species common in the Pamelia pinnata-Tetrameles nUdiflol'a
Alstonia scholaris association. Following the establishment of a closed tree layer
further growth is generally rapid. Herbaceous stages of this succession are readily
converted by burning into grassland of the Saccharum spontaneum-Imperata cylin
drica-Themeda intermedia suballiance, but if burning is discontinued the succession
is resumed.

(iv) Stream Bed Successiol1s.-Several distinct successions occur on stream
beds in the Wanigela-Cape Vogel area. Several streams draining Mt. Victory have
a moderately steep course with a wide boulder-strewn bed. Coarse sand occurs
between tbese boulders and in small sand banks. The stream usually covers only
a portion of the bed but frequently changes position and a fresh succession is initiated
along its old course. Grasses are prominent as early colonists on such sites, par
ticularly Saccharum spontaneum and Pennisetum macrostachyum. Other pioneer
species include many Cyperaceae and Compositae, the shrubs Cmtalaria mucronata
and Cassia alata, and tree species Ficus spp., Leucosyke sp. ("aejaeja"), Pipturus
argenfeus, Euroschinus papuanus, Albizia falcata, ElaeocGl'puS spp., Pterocarpus
indicus, and Octomeles sumatrana.

In the streams crossing the alluvial plain north of tl,e Owen Stanley Range,
sand banks are rare. In successions on these areas Casuarina sp. is a primary colonist
and usually dominates all stages. Other pioneer species are of minor importance.

(d) Coastal Successions

Two main groups of successions occur on coastal deposits.

(i) Ipomoea pes-caprae-Barringtonia asiatica Succession.-This succession
normally occupies a belt 20 yd wide behind sandy beaches. The pioneer community
is herbaceous with Ipomoea pes-capl'ae and Ischaemum muticum dominant. This is
succeeded by a woody commnnity up to 70 ft high. Tree species common in this
community include Barringtonia asiatica, Hibiscus tiliaceus, Pandanus tectorius,
Thespesia populnea, Intsla bijuga, and Pterocarpus indicus. This woody community
is often destroyed by native gardening and a secondary succession is initiated.

(ii) Casuarina equisetifolia Succession.-This succession develops on recent
river deltas. The primary colonist is Casuarina equisetifolia, which can develop to
a height of over 70 ft. Such stands are rare, however, as development is usually
prevented by native gardening.

(e) Plant Successions on Volcanic Blast Areas

(i) Waiowa Blast Successions.-Several distinct communities are found in the
blast area of Waiowa volcano, which was formed in 1943. The greater part of the
volcano is covered by an open community with the grasses Saccharum spontaneum
and Imperata cylindrica dominant. On the lower slopes this community is invaded
by a few species of small trees, Euroschinus papuanus, Terminalia canaliculata, Pip
turus al'genteus, and Casual'ina sp. nov. aft'. cunninghamiana. In small depressions
these species form a low woodland with a dense ground layer of ferns and grasses,
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and with other tree species rare. A second woodland, np to 25 ft high, is fonnd on
the many small dry gnllies which drain radially down the crater wall. In this woodland
Casuarina sp. makes up over 80 %of the dominant trees; other tree species present are
Euroschinus papuanus, Tel'minalia canaliculata, Octomeles sumatrana, Ficus pungens,
and Pipturus argenteus. The ground layer is very sparse but climbers are frequent.

The vegetation on the lahar deposits consists of grassland, up to 14 ft high,
which is dominated by Saccharum spontaneum and in which small trees rarely occur.
In addition, numerous small areas are still devoid of vegetation.

The largest part of the blast area is on the alluvial plain and is covered by an
open forest community 60 ft in height. Up to 80 %of the dominant trees are OCto
meles sumatrana. Other species recorded include Casuarina papuana, Nauclea orien
talis, Albizia falcata, Dysoxylum sp., Alstonia spectabilis, Vitex cofassus, and Ficus
sp. ("fipo"). The dense ground layer consists of Saccharum spontaneum, Imperata
cylindrica, and many fern species.

(ii) Mt. VictOly Blast Successions.-Three main zones, a lowland zone below
2200 ft, a lower montane zone between 2200 and 3000 ft, and a montane zone above
3000 ft elevation, are recognized in the seral vegetation which followed the eruption
of Mt. Victory in the last century.

The greater part of the lowland zone is covered by rain forest which in most
stands exceeds ISO ft in height. Octome/es sumatrana and Albizia falcata are the
most abundant species in the dominant layer and Endospermum myrmecophilum,
Artocarpus altiUs, Elaeocarpus sp. ("roroke"), Tetrameles nudiflora, Canarium spp.,
and Ficus spp. are common. These species are also common in the lower tree layer,
in which Octomeles sumatrana and Albizia falcata are, however, rare. Many species
of Myristicaceae, Palmae, Pandanaceae, Macaranga spp., Ficus spp., and Litsea sp.
("waure") are also common in this layer.

In one portion of the lowland zone (Wanigela land system) Octome/es sumatrana
and Albizia falcata are not common and the predominant species are Pometia pinnata
and Tristiropsis subangula. This area probably suffered less from the eruption than
areas now dominated by Octomeles sumatrana. Areas of the lowland zone covered
by lahar deposits carry forest ranging from 30 to 130 ft in height generally with
only one or two tree layers and with a floristic composition very similar to the com~

munities dominated by Octomeles sumatrana and Albizia falcata.

In the lower montane zone the vegetation is a two-tree-Iayered submontane
rain forest, 90-120 ft high. The dominant species have been provisionally identified
as one of the Dipterocarpaceae and Syzygium sp. The montane zone is covered by
a two-tree-Iayered community from 20 to 40 ft in height. Occasionally there is only
one tree layer present. The trees branch low and their trunks are completely covered
by moss. This formation continues up to the maxinlum elevation examined at
approximately 4000 ft.
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PART VIII. LAND-USE POTENTIAL OF THE WANIGELA-CAPE VOGEL
AREA

By H. A. HAANTJENS*

I. SYSTEM OF LAND CLASSIFICATION

The system of land classification used in this report is adopted from the standard
land classification system of the United States Soil Conservation Service. t Only
luinor alterations are made to suit the New Guinea environment.

In this classification scheme all land is grouped into eight land classes, denoted
hy Roman figures, which indicate the level of suitability of the land for different
types of crop production. Each class except class I is subdivided into a number of
subclasses, denoted by letter symbols, indicating the nature of the limiting factors
because of which the land is placed in a particular land class. One of the modifications
used in this report is that when the land-use poteutial is limited by two or more such
factors, the most important one is given first, but the land class is determined by the
combined effect of all factors listed.

The land classes and subclasses should not be considered as productivity or
fertility classes in a narrow sense. For instance, yield levels of class I land, which is
not subject to any limitations in land use, may be lower than those of class III land
after the hazards limiting its use have been overcome by appropriate special measures.

The land classification in this area has been carried out on the basis of the
units into which each land system is subdivided. The land classes and subclasses are
indicated by their symbols and are included in the descriptions of the units in the
land systems in Part IV.

II. LIMITATION OF THE ASSESSMENT

As the assessment has been based on very limited field investigations, it is
possible that land will have to be transferred to other classes in some cases. Further
more, the assessment is carried out on the basis of present-day agricultural practices
and possibilities. Any major changes in such practices and possibilities in the future
are likely to affect the classification, which should be revised in the light of the new
concepts. However, it is nnlikely that the subclass letter symbols will have to be
changed, as there is little doubt about the nature of the limiting factors in the assess
ment in this report. Any development should be preceded by more detailed surveys
and field trials and its economic viability should be assessed.

III. DESCRIPTION OF LAND CLASSES AND SUllCLASSES

Land classes I-IV are all suitable for cultivation, but in decreasing order,
class IV being marginal for this form of land use. Land classes V-VIII are not suitable
for cultivation.

* Division of Land Research and Regional Survey, CSIRO, Canberra, A.C.T.
t A manual on conservation of soil and water, U,S,D,A, Soil Conserv. Servo Agric. Handb.

No. 61, 1954.
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Class I land can be cultivated safely with ordinary farming methods. It is
nearly level, has deep productive soils, is well drained and not subject to damaging
floods. It is suited to most types of laud use, including paddy rice growiug, although
this form of laud use would iuvolve special measures for water supply.

Class II land has some limitations. It requires simple special practices to
maintain or reach optimal productivity under cultivation. Class II land can generally
be used without special limitations for other types of land use, but tree crops require
special measures where drainage is imperfect. Some areas are suitable for paddy
rice growing.

Subclass IIe.-Susceptibility of this land to erosion requires simple control
measures, under cultivation. These measures may be contour planting, strip
cropping, short rotations with legumes or cover crops, mulching, simple
terracing, etc.

Subclass IIst.-This land is sufficiently stony to interfere with the cultivation
of row crops, but stones can be cleared without undue effort.
Subclass IIso.-This land has either very infertile soils or sandy soils with low
moisture-holding capacity. The improvement and maintenance of soil pro
ductivity require more than normal attention and care.

Subclass lIst, so.-This land combines the limiting factors of subclasses lIst
and lIsa.

Subclass lId.-This land requires drainage improvement to reach optimum
productivity, especially for tree crops and arable crops, but this can be achieved
by simple means such as a small number of drainage trenches.

Subclass II (padi) d.-This land is very similar to subclass lId land, but its topo
graphy and soil are particularly suitable for paddy rice cultivation with simple
water control measures.

Class III land requires intensive special measures to improve and maintain its
productivity under cultivation. ln many cases class III land can be used without
special limitation for other forms of land use, but when the land is imperfectly drained,
intensive measures are required for tree crops. Some areas are particularly suitable
for paddy rice growing, but not very suitable for most tree crops.

Subclass IIIe.-The degree of erodability requires intensive erosion control
measures when the land is cultivated, such as frequent rotation with grasses or
legumes and intensive terracing. Very erosion-susceptible crops should not
be grown.

Subclass IIIst.-This land is too stony for row crops and the removal of stones
requires a major effort.

Subclass IIIe, st.-This land combines thc limiting factors of subclasses IIIe
and Illst.

Subclass IIIso.-The soils arc of moderately low to low fertility and very sandy
with very low moisture-holding capacity. The improvement and maintenance
of the productivity of this land when cultivated require intensive special measures
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such as frequent rotations with grasses and legumes, mulching, and frequent
application of fertilizers. The choice of crops is limited by the low availability
of moisture.

Subclass IIIst, so.-This land combines stoniness of class II or III with soil
deficiencies of class II.

Subclass III (padi) so.-The soils are fine-textured, slowly permeable, very
plastic, and difficult to till. This land is particularly sultable for pastures or
paddy rice growing with simple terracing and water control measures.· It is
not very suitable for most tree crops.

Subclass III (padi) so, st.-This is very similar to subclass III (padi) so land
but has the stoniness of class II.

Subclass IIld.-This land requires much-improved drainage hy intensive
measures such as the estahlishment of a network of drainage ditches, tile
drainage, Of, locally, mechanical disposal of excess water, especially for tree
crops and arable crops.

Subclass III (padi) d, f.-Flood control on this poorly drained land appears
possible by relatively simple means, such as low stop banks and improvement
of natural drainage channels. Its low topography and fine-iextured soils make
it particularly suitahle for paddy rice growing with sinlple water control
measures, but less suitable for tree crops.

Class IV land is best maintained in perennial vegetation but can be cultivated
occasionally or for a limited number of crops if handled with great care.

Subclass IVso.-This land has infertile soils which appear to be alternately
waterlogged and suffering from water stress. It is suitable for grazing but can
be cultivated ouly occasionally for a limited range of crops. It is only marginal
for tree crops.

Subclass IVd, f.-This land is poorly drained and liable to flooding. Flood
control and improvement of drainage are difficult to implement. It can be
used for cultivation only during a short period of the year and the choice of
crops is therefore limited. This land is unsuitable for tree crops. Pastures or
forestry are the types of land use best adapted to this land.

Subclass IV (padi) d, f.-This is similar to subclass IVd, f land, but has fine
textured soils which could he used for paddy rice growing.

Subclass IV (padi) so, e.-This is land with the erodability of class II or III
and with fine-textured, slowly permeable, very plastic soils. Its suitability for
cultivation and tree crops is very limited, but it is suitable for pastures or
terraced paddy rice growing with simple water supply measures.

Subclass IV (padi) d, so.-This land is poorly drained and has fine-textured,
slowly permeable, very plastic soils. It can be used for cultivation during a
short period of the year but is particularly suited to paddy rice growing with
simple water supply measures. It is also suitable for grazing and forestry.



LAND-USE POTENTIAL OF THE WANIGELA-CAPE VOGEL AREA 87

Class V land is nearly level, not snbject to erosion, and has productive soils,
but it is unsuitable for cultivation because of other factors. It is productive grazing
or forestry land and is in some cases suitable for tree crops or paddy rice cultivation.

Subclass Vd, f.-This land is poorly or very poorly drained and subject to
serious flooding. Flood control and drainage are not feasible. The land is also
stony in some places. It is unsuitable for tree crops, but suitable for pastures
or forestry.

Subclass Vst.-This land is too stony for cultivation and the stones are too
numerous to be removed. It is moderately suitable for grazing and tree crops
and very suitable for forestry.

Subclass V (padi) d, sO.-This land is poorly or very poorly drained and has
fine-textured, slowly permeable, very plastic soils. Improvement of drainage
is very difficult. This land is particularly suitable for paddy rice growing with
simple water supply measures. It is also suitable for grazing but less suitable
for forestry.

Class VI land is subject to moderate limitations for pastures or forestry. Some
subclasses are also moderately suitable for tree crops.

Subclass VIe.-This land has such erosion hazards that it is suited to pastures
or forest only under careful management. It is also suitable for tree crops,
provided measures are taken to prevent erosion.

Subclass VIso.-The soils are too shallow and infertile for tree crops. The
land is only moderately suitable for pastures or for forestry.

Subclass VIe, so.-The combination of moderately steep slopes and shallow
or very infertile soils makes this land suitable for pastures or forestry with
only moderate limitations, but it is only marginal for tree crops.

Subclass VIe, st.-A combination of erosion hazards and stoniness makes this
land suitable only for tree crops and forestry and moderately suitable for
pastures.
Subclass VIsa, st.-The combination of very sandy or very shallow, infertile
soils and too many stones to be removed makes this land only moderately
suitable for pastures. It is unsatisfactory land for tree crops but is suitable
for forestry without many limitations.

Subclass VId, f.-This poorly drained land carries a serious risk of damaging
floods. Although the drainage can be improved by simple means, the land is
suitable only for rather extensive grazing and for forestry.

Class VII land is subject to severe limitations for pastures or forestry. One
subclass can also be used for tree crops.

Subclass VIIe.-The limitations of this subclass are similar in nature but more
severe than those of subclass VIe. It is very difficult land to manage, even
for forestry.
Subclass VIle, so.-The combination of steep slopes and very shallow or very
infertile soils luakes this land unsuitable for tree crops and severely limits its
suitability for pastures and forestry.
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Subclass VIIso, st.-The combination of very shallow and very sandy or very
infertile soils and excessive stoniness makes this land suitable only for extensive
grazing or forestry.

Subclass VIIst, so, f.-The combination of very coarse-textured infertile soils,
a high degree of stoniness, and flooding prevents the use of this land other
than for extensive grazing and forestry.

Subclass VIId.-This land is very poorly draiued. The ground water is probably
brackish. Draiuage cannot easily be improved. The land is of poor quality
a.ud can be used only for extensive grazing.

Subclass VHf, so.-This land is subject to frequent floodiug and has poor,
coarse-textured soils. It can be used for seasonal extensive grazing, but seems
little suitable for forestry.

Subclass VIIp, s.-This is swampy land, which is difficult to reclaim and is
suitable only for sago or paddy rice grown under primitive irrigation conditions.

Class VIII land has such unfavourable characteristics as to be unsuited to
cultivation, tree crops, grazing, or forestry. In many cases it is important for water
shed protection. Some of this land is covered by good forest, but its exploitation
would be very difficult. Class VIn land has also been subdivided into subclasses
according to the nature of the limiting factors, but these subclasses are merely of
academic interest and do not require further explanation and definition.

IV. REGIONAL LAND-USE POTENTIAL

The assessment as described and applied in the foregoiug gives as detailed a
picture of the land-use potential of the area as can be expected from this type of
survey. However, it does not provide the reader with a general ontline which would
enable him to visualize the broad land-use potentialities in the area as a whole.
To give this kind of information the land systems have been grouped into four cate
gories of land-use potential, each subdivided according to general land form charac
teristics (Table 9). These land-use groups are shown on an inset map on the accom
panying land system map. The boundaries are generalized because of the small scale.

(a) Land with Moderately High Land-use Potential

(i) Uplands.-This comprises level land with deep but rather infertile soils,
which are commouly somewhat stony. It is locally broken by incised streams. It
carries good natural forest and is primarily suitable for tree crops, but some areas
could also be used for cultivation and the land is suitable for pastures.

(ii) Plains.-This is levelland with fertile deep soils which are, however, poorly
drained in low-lying areas and partly subject to flooding. Much ofthe land is primarily
suitable for cultivation or pastures, the higher parts also for tree crops that are
adapted to neutral or calcareous soils. Locally, stoniness could render cultivation
difficult. Many lower-lying areas should be suitable for paddy rice and land subject
to flooding is probably best used for pastures or forestry. Large areas are covered
with good natural forest.
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(b) Land with Moderate Land-use Potential

(i) Hills.-This small area with rather steep slopes hut deep, though rather
infertile, soils is suitable for tree crops or grazing, but not for cultivation. It is
covered with good natural forest.

(ii) Uplands.-These volcanic slopes have areas of good, deep soils, suitable
for cultivation with appropriate measures to control erosion. Such land is very
suitable for tree crops. Large areas have slowly permeable soils, unsuitable for tree

TABLE 9
GROUPING OF LAND SYSTEMS INTO LAND·USE GROUPS WITH THEIR PRINCIPAL CHARACTERISTICS

Land-use Groups

Level of Approx. Nature Component Land Principal Land
Agricultural Area of Systems Classes

Potential (sq miles) Terrain

Moderately high 380 15 Uplands Rakua II,m
365 Plains Wanigela, Uiaku, Ismari, f, II, III, IV (mostly

Buna complex)

Moderate 305 20 Hills Budi VI (erosion hazards
only)

160 Uplands Kwin Mixture of II, ill, IV,
VI

125 Plains Manari, Dove IV or mixture of III, IV,
and V

Low 400 255 Hills Bekalama, Bewabewa, VI-VII
Tarakaruru

145 Plains Kopwei, Wakioka Mixture of IV-VIII or
V and VI

Very low or nil 660 420 Mountains Maneau, Didana, Trafalgar, VII, VIII
Tama, Victory plus small
part of Sesegara

225 Hills Sesegara, Koianaki plus VII
small part of Victory

5 Uplands Tokinawara VII
110 Swamps Tartare, Killerton VII-VIII

crops and only marginal for cultivation. This land should he good pasture land
and some could be used for paddy rice growing with simple terracing. Stoniness
would be an ohstacle to cultivation in many parts of this subgroup. Large-scale
agricultural operations and communications around Mt. Victory would be difficult
in view of the broken nature of many of the volcanic slopes. The north-western part
is so dissected that it could be used only for forestry. Large areas of good natural
forest exist in the area.

(iii) Plains.-Cultivation of this levelland is possible only for a limited range
of crops or during a limited period of the year, because of the slowly permeable,
poorly drained clay soils in Manari land system and because of poor drainage and
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flood hazards in Dove land system. There appears to be scope for paddy rice growing,
particularly in Manari land system. Planting of tree crops is not recommended,
except on the higher parts of Dove land system. All this land should be suitable
for grazing.

(c) Land with Low Land-use Potential

(i) Hills.-Shallow aud locally infertile soils and steep slopes are the priucipal
limitations in tbis area and generally rule out cultivation and tree crops. Small level
areas in Tarakaruru land system have better soils but commonly too much rock out~

crop. Most of this land could be used only for extensive grazing, with possibilities
for more intensive grassland management on flatter areas. There is very little good
natural forest and reafforestation would present problems where the soils are very
shallow. Careful management is needed to prot~ct associated valley land in Manari
land system against flooding.

(ii) Plains.-The land-use potential of this land is low because of very coarse
textured soils and/or very poor drainage and the risk of damaging depositional
floods. Land use would appear to be restricted to extensive grazing and forestry,
although forest establishment may locally present problems. Rather large areas of
tall Casuarina sp. forest are present in Wakioka land system.

(d) Land with Very LawaI' No Land-use Potential

(i) Mountains.-Probably 80 %of this land has no potential for development,
because of the rugged nature of the terrain. The remainder, mainly along the margins,
may offer some possibilities for forest exploitation. Most of the land is covered by
rather poor forest and the maintenance of a protective vegetation cover is essential,
as this group includes the most important catchment areas. Disturbance could
easily lead to increased flooding and silting in the potentially valuable lowlands.

(ii) Hills.-Land of tbis subgroup is characterized by steep slopes and very
shallow or stony soils, which make it unsuitable for anything except extensive
grazing. There are only small areas of natural forest and these are of poor quality.
Reafforestation to protect associated valley land and for local timber and fuel supply
would be of value in Koianaki land system, but might be difficult to achieve.

(iii) Uplands.-Tbis very small area is mostly level, but has such poor, stony
soils that it is suitable only for extensive grazing. Reafforestation might be possible.

(iv) Swamps.-The freshwater swamps of Tortore land system are partly un
suitable for any form of land use and partly suitable only for the cultivation of swamp
rice with natural basin flooding. Rather small and scattere-d areas are rich in sago.
It might be possible to reclaim parts of the swamps in major projects. Tbis would
produce fertile land suitable for cultivated crops and pastures. The brackish-water
swamps of Killerton land system are unsuitable for any land use other than the
exploitation of the mangrove forests.



PART IX. FOREST RESOURCES OF THE WANIGELA-CAPE VOGEL
AREA

By J. C. SAUNDERS· and B. W. TAYLORt

1. INTRODUCTION

The aim of this Part is to indicate areas of potentially important forest in the
Wamgela-Cape Vogel area. Stocking rates qnoted are only approximate and have
been obtained by a comparison of assessments on areas of crown-land at Wanigela,
Sinapa, and Kwagira, made by the Department of Forests of the Territory of Papna
and New Guinea, with assessments made in the field during ecological investigations.
The results have been extrapolated by means of air-photo interpretation. The forested
areas are concentrated mainly in the Cape Nelson-Wanigela-Kwagira River region,
with isolated areas on Cape Vogel. They are shown on the accompanying forest
resources map.

II. CLASSIFICATION OF FOREST TYPES

(a) Grouping of Forested and Non-forested Land

For forestry purposes the area has been classified into three broad groups,
productive forest on geutle topography, productive forest on steep or rugged topo
graphy, and other areas.

(i) Productive Forest 011 Gentle Topography.-Tills forest has a minimum
stocking rate of 3000 super ft per acre of conlmercial timber, and is situated on flat
or gently sloping land where the general slope is not greater than 12° and dissection
is only slight to moderate. The total area in this group is approximately 630 sq miles.

(ii) Productive Forest on Steep or Rugged Topography.-This forest has a
minimum stocking rate of 3000 super ft per acre of commercial timber and is situated
in areas with a general slope of more than 12° or on severely dissected areas. This
group covers an area of 320 sq miles.

(iii) Other Areas.-These inclnde all forested and unforested land not included
in (i) and (ii). The timbered regions of this group usually represent secondary forest
and advanced regrowth stages of the forest types described in Section III, and swamp
forest. Many such forests are capable of yielding supplies of timber for local
consumption.

(b) Fioristic Ciassification ot' Productive Forests

The productive forests in the area have been classified floristically into types
and subtypes and in the descriptions of the types and subtypes reference has been
made to the above group or groups in which they occur.

* Division of Land Research and Regional Survey, CSTRO, Canberra, A.C.T.

t Formerly Division of Land Research and Regional Survey, eSIRO, Canberra, A.C.T.
Present address: F.A.O., Rome.
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The following floristic types and subtypes have been recognized:
(a) Pometia pinnata mixed forest

(i) With a high stocking rate
(ii) With a low stocking rate

(iii) Pamelia pinnata-Tl'istiropsis subangula forest

(b) Terminaiia canaiicu/ata-Bischoffia javanica forest

(c) Anisoptera kostel'mansiana-Intsia bijuga forest

(d) Casuarina sp. forest

(i) Pure stands
(ii) Mixed stands

(iii) Immature stands

(e) Dctome/es sumatrana forest

(i) Mature stands
(ii) Immature stands

(f) Dctome/es sumatrana-A/bizia fa/cata forest

(i) Dctome/es sumatrana-A/bizia fa/cata dominant stands
(ii) Mixed stands

(g) Planchonia timol'ensis-Pterocmpus indicus-Terminalia microcmpa forest

(h) Anisoptera kostel'mansiana-Alstonia scholaris-Rhus taitensis forest

(i) Lithocmpus sp.-Cryptocarya sp. forest

(0 Mangrove forest

III. DESCRIPTION OF PRODUCTIVE FOREST TyPES

(a) Pometia pinnata Mixed Forest

All areas of this type are on gentle topography.

(i) With a High Stocking Rate.-This subtype covers extensive areas of the
alluvial plain flanking the Owen Stanley Range and of the lower slopes of Mt. Victory,
totalling 230 sq miles. It is a mature forest with a canopy level at about ISO ft and a
high stocking rate, approximately 8000 to 10,000 snper ft per acre. Pometia pinnata
is the most common species present and probably amounts to 10-20 %of the com
mercial timber. Other species with relatively high stocking rates are Tetrame/es
nudiflora, Syzygium spp., Terminalia spp., Tl'istiropsis subangula, Dracontomelum
sp., Anisoptera kostermansiana, Intsia bijuga, CanQl'ium spp., Alstonia scholaris,
Planchonia timorensz's, Pterocymbium beccw'U, Ptel'ocarpus indicus, Celtis sp., Ficus
spp., Litsea sp., Elaeocal'pus sp., and Sterculia sp" and there are numerous other
species present in small quantities.

(ii) With a Low Stocking Rate.-This subtype is also situated on the allnvial
plain flanking the Owen Stanley Range and is adjacent to the forest with high stocking
rate. It has a similar floristic composition, but is less dense becanse of the effects of
native gardening. The stocking rate is far smaller than that of the main type, but
is still high enough to be classified as a commercial productive forest. The area of this
subtype is 25 sq miles, with an estimated stocking rate of 3000-3500 super ft per acre.'
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(ill) Pometia pinnata-Tristiropsis subangula Forest.-This subtype covers
part of the blast area, 10 sq miles, on the south-eastern slopes of Mt. Victory. The
stocking rate is high, about 10,000-12,000 super ft per acre, and the canopy level
varies from 100 ft to 150 ft. Pometia pinnata and Tristiropsis subangula comprise
over 20 %of individual trees present and the other common species are Albizia
falcata, Endospermum medullosum, Elaeocarpus sp., Artocarpus altilis, Tetl'ameles
nudiflol'a, Pterocymbium beccarii, Litsea sp., Canarium spp., and Ficus spp.

(b) Terminalia canaliculata-Bischoffia javanica Forest

This forest type on gentle topography generally occupies rather poorly drained
alluvial deposits usually bordering swamp communities. It normally has indefinite
boundaries but its approximate area is 80 sq miles. The canopy level averages 110 ft
and the stocking rate is about 6000-8000 super ft per acre. Floristically the type
contains up to 20 %of Terminalia canaliculata and/or Bischoffia javanica. Other
common species include Neonauclea sp., Planchonia timorensis, Dysoxylum spp.,
Syzygium spp., and Ficus spp., together with many other species in smaller quantities.
The topographically low position and poor drainage probably make access difficult
during the wet season.

(e) Anisoptera kostermansiana-Intsia bijuga Forest

This forest on gentle topography covers an area of hilly country south of
Baiawa village and is also found on the numerous small hills arising from the alluvial
plain flanking the Owen Stanley Range. The area at the western end of Cape Vogel
is about 10 sq miles, with a stocking rate of 3000-5000 super ft per acre, whereas
the small hills on the alluvial plain carry 35 sq miles of forest with a stocking rate of
5000-6000 super ft per acre. The canopy level is generally at 110-120 ft and approxi
mately 30-50% of the upper layer consists of Anisoptera kostermansiana and Intsia
bijuga. Numerous other species are present, the most common being Tristil'opsis
sp., Syzygium sp., Ficus spp., and Canarium sp.

(d') Casuariua Sp. Forest

This type is found on recent alluvial fans in the upper part of the alluvial plain
flanking the Owen Stanley Range and in the blast area of Waiowa volcano. Although
it occurs on gentle topography, some areas may be liable to damaging floods.

(i) Pure Stands.-The total area of this subtype is approximately 5 sq miles with
a stocking rate of more than 15,000 super ft per acre. Casual'ina sp. nov. aff. cun
ninghamiana predominates, accounting for 80 %or more of the timber present, and
although the girths of individual trees are never very large, the general height attained
is in excess of 160 ft and the stands are dense. Many other species, attaining a height
of 120-150 ft, occur but are relatively rare. They include Tetrameles nudiflora,
Evodia sp., Pometia sp., Litsea sp., Alstonia sp., Vitex cofassus, and Tristiropsis
subangula.

(ti) Mixed Stands.-The total area of this subtype is approximately 30 sq miles
wi,h a stocking rate of 8000-10,000 super ft per acre. The canopy level of the forest
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is about 150 ft and Casuarina sp. comprises 10--80% of the timber present. Other
species mentioned in the description of the pure stands are common and amount to a
considerable proportion of the timber present.

(iii) Immature Stands.-These forests cover an area of 40 sq miles and at present
they are non-commercial. If not disturbed by disastrous floods before maturity,
they should develop into good commercial forest as the areas are not used for native
agriculture. For this reason they are included in the productive forest group.

(e) Octomeles sumatrana Forest

All areas of this type occur on gentle topography.

(i) Mature Stands.-This subtype occupies only a small area, less than I sq mile,
on the lower part of the alluvial plain flanking the Owen Stanley Range. It has a
very high stocking rate, 15,000 super ft per acre, and over 60% of timber present is
Octomeles 8umatrana. Numerous other species, similar to those listed under the
Pomelia pinnata mixed forest type, are present. Access within the area during the wet
season may be affected because of poor drainage.

(ii) Immature Stands.-An area of 10 sq miles of this snbtype occurs on the
blast area of Waiowa volcano. The forest is 60 ft high, and is dominated by Detome/es
sumatrana. Providing it is allowed to mature, the forest is expected to be productive
within 50 years' time and up to 90 % of the timber present will consist of Detome/es
sumatrana.

(f) Octomeles sumatrana-Albizia falcata Forest

Because this type is found on the blast area of Mt. Victory, a relatively small
number of species of mill size are present, but this number is probably in excess of 10.
A high percentage of these are rapidly growing species.

(i) Octomeles sumatrana-Albizia falcata Dominant Stands.-Of this subtype,
approximately 15 sq miles on gentle topography and 15 sq miles on rugged topo
graphy are present on the blast area on the lower slopes of Mt. Victory. The level of
the canopy is over 150 ft and the stocking rate is about 12,000--15,000 super ft per
acre. Detome/es sumatrana and A/bizia fa/eata comprise 50 %of the stand. The other
species present include Endospermum medullosum, Elaeocal'jJus sp., Al'tocarpus altilis,
Tetrameles nudif/ora, Pterocymbium beccal'ii, Litsea sp., Canarium sp., and Ficus spp.

(ii) Mixed Stands.-Areas covered by this subtype are fairly extensive. There
are approximately 70 sq miles on gentle topography and about 25 sq miles on rugged
topography on the sonthern and western lower slopes of Mt. Victory. The subtype
has a stocking rate of about 10,000--12,000 super ft per acre and the canopy level
is at 150 ft. The species present are similar to the Detome/es sumatrana-Albizia
fa/eata subtype but Detome/es sumatrana and A/bizia fa/eata comprise less than
20%of the individual trees present.

(g) Planchonia timorensis~Pterocarpusindicus-Tenninalia microcarpa Forest

This forest is found on Cape Vogel on flat or gently sloping alluvium in the
river valleys. It covers an area of 30 sq miles and has a stocking rate of 3000--4000
super ft per acre. The canopy level averages 70 ft and the main species present are
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Planchonia timorensfs, Pterocarpus indicus, and Terminalia mfcrocarpa. Other species
present include Intsia bijuga. Anisoptera kostermansiana, Terminalfa spp., Syzygium
sp., Bischoffia javanica, Cordia dichotoma, Maniltoa sp., Alstonia scholaris, Serianthes
kanehirae, and Ficus sp. Access may be affected by flooding during the wet season.

(h) Anisoptera kostermansiana-Alstonia scholaris-Rhus taitensis Forest

Approximately 95 sq miles of this type, which has a stocking rate of 6000-8000
super ft per acre, is found on the steep and rugged slopes of Mt. Trafalgar. The
canopy level is slightly over 100 ft in height. Anisoptera kostermansiana, Rhus taiten
sis, and Ptel'ocarpus indicus are often locally abundant and other species, Alstonia
scholaris, Ficus spp., Conarium spp., and Ganophyllumfalcatum, though never locally
abundant, are consistently present.

(i) Lithocarpus Sp.-Cryptocarya Sp. Forest

This type is found on the Owen Stanley Range, normally at higher altitudes.
Only small areas have been investigated and very little is known about the floristic
composition. A conservative estimate of its stocking rate would be about 3000
super ft per acre. It is found only on steep or rugged topography and covers an area
of 185 sq miles within the area mapped.

(j) Mangrove Forest

The total area of this type is approximately 40 sq miles but most of this area
is occupied by scattered small stands. It has a stocking rate of about 3000 super ft
per acre and the canopy rarely exceeds 80 ft in height. The main species present are
Bruguiera spp. and Rhizophora spp. but Heritiera littoralis and Xylocarpus granatum
also occur. Although this forest occurs on flat land, access to these tidal flats is com
monly difficult.
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INDEX TO LAND SYSTEMS, SOIL FAMILIES, AND
VEGETATION COMMUNITIES

Acrosticllll11l speciosllm-Avicenllia marina asso
ciation,78

Acrostichum spec;osu/Jl-Parinal'i cOl'ymbosum
association, 78

Alluvial land, 63
Ambon family, 60
Anisoptera kostermansiana-Alstonia scholaris

Rhus taitensis association, 74
Anisoptera kostermansiana-Intsia bijuga-Gar

cinia sp. association, 74
Anisoptel'a kostermansiana-Intsia bijuga-Ter

mil/alia spp. association, 74
Anisoptera kostermansiana-Pometia pinna/a

association, 74
Avicennia marina association, 77
Avicennia marina-Bruguiera gymnorrhiza

association, 77

Bekalama land system, 29
Bereruma family, 59
Bewabewa land system, 31
Bischoffia javanica-Metroxylon sagu assoc-

iation, 76
Bischoffiajavanica-Patldanus sp. association, 76
Boa family, 60
Boboni family, 62
Bruguiera gymnorrhiza association, 76
Budi family, 55
Budi land system, 28
Buna land system, 43

Castle Hill family, 61
Casuarina equisetifolia succession, 82
Casuarina sp. successions, 81
Ceriops tagal association, 77

Didana land system, 25
Dove land system, 40
Dry evergreen forest formation, 76

Ginada family, 61
Guruguru family, 60
Gurukwaia family, 60

Herbaceous swamp (sedge) community, 78
Herbaceous swamp (short grass) community, 78
Herbaceous swamp (tall grass) community, 78
Heritiera littoralis association, 76

Ibiduwa family, 62
TIamarora family, 59
Imperata cylindrica-Ischaemum barbatum sub

alliance, 79

Ipomoea pes-caprae~Barringtoniaasiatica suc-
cession, 82

Ismari land system, 40
Kanidaba family, 61
Killerton land system, 43
Koianaki land system, 32
Kopwei land system, 37
Kwin land system, 35

Lava rock land, 63
Lithocarpus sp.-Cryptocarya spp. alliance, 75
Lithosols, 62
Lower montane rain forest formation, 75

Maneau family, 59
Maneau land system, 24
Ma-U family, 59
Medina family, 60
Metroxylon sagu association, 77
Mixed successions oflowwIeveI distributaries, 81
Manari land system, 38
Moiowa family, 60
Mt. Victory blast successions, 83

Nypa ji-uticans association, 77

OCtomeles sumatra11a successions, 81
Oreia family, 59
Pandanus sp. association, 77
Penari family, 60
Planchonia timorensis-Pferocal'pus indicllS~Te,.~

minalia microcarpa association, 73
Poctago family, 61
Pometia pinnata-Tetrameles nudiflora-Alstonia

scholaris association, 73
Pometia pinnata-Tristiropsis subangula-Anisop

tera kostermansiana association, 74
Pometia pinnata-Tristiropsis subangttla-

Cl'yptocal'ya sp. association, 73
Popondetta family, 61

Rakua land system, 37
Recent alluvial soils (clay soils), 62
Recent alluvial soils (coral sandy soils), 62
Recent alluvial soils (medium-textured soils), 62
Recent alluvial soils (sandy soils), 62
RhizopJlOra mucronata association, 76
Rhus taitensis-Canarium salomonense-Intsia

bijuga association, 75
River wash, 63
Rock outcrop, 63
Rough mountainous land, 63
Rubble land, 63
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Sacchal'lfm spontaneum-Imperata cylindrica
Coelorachis rottboellioides suballiance, 79

Saccharum spontaneum-Imperata cylilldrica
Cymbopogoll procerus suballiance, 79

Saccharum spolltallell.1n-Imperata cylilldrica
Ophiuros exaltatus suballiance, 79

Saccharum spontaneum-Neonauclea sp.
association, 77

Sesegara land system, 30
Shallow slope soils, 62
Stony land, 63
Stream bed successions, 82

Tama land system, 27
Tarakaruru land system, 33
TerminaI;a canaliculata-BisdlOjJia javanica

association, 73

Themeda australis-Allotel'opsis sem;alata
alliance, 80

Tidal swamp, 63
Tokinawara land system, 38
Tortare land system, 42
Trafalgar land system, 26

Uiaku land system, 39
Ukwena family, 59
Utah family, 60
Victory land system, 34
Volcanic ash land, 63
Wabubu family, 59
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Fig. I.-Like l11an~ other parts of Nc\\ Guillea the Wanigc1a Cape Vogel arca is characterized b)
great contrasts in relief. Only the ImH'f pans of the Q\\cn Swnlc) Range. consisting mainly of
mClalllorphic rocks, arc included in the area. 1\..11. Suckling in Ihe background is 12.000 fl. The
indigenolls population is largely concentrated in a narro\\ ZOlle along the coa~1. Mnny villages

\\jlh coconut gro,es are silLlated 011 the low beach rielges of BUlla land s)stem.

Fig. 2.-Thc I:lrgcst areas suitable for agricuhural dc\clopmcnt ( ia"u land s)stem) occur in the
densel) forested alluvial plains bct\\cen the O\\cn Slanlc) Range and the coasl. This land is com
monly rather stony near the fOOl of the mountains and poorl) drained near the coast. Palches of

grassland in the coaslal zone indicate past inlensi\c occupation b~ shirring cultivation.
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Fig. I.-;vll. Trafalgar (5600 ft), a strongly dissected extinct volcano. fOfms a major relief c1emclH
in the northern part of the area. This e,'(tremcly rugged terrain (Trafalgar land system) is virtually
unsuitable for dc\'clopmcnt and should be left under its protective (orest cover as a major catchment
area. Lake Magana was fOfmed by the blocking ofa valley by olll\\ash fan deposits from the dormant

volcano ~.'t1. Viclory.

Fig. 2.-The northern fOOl slopes of /\11. Trafalgar (Bekalama land s~slelll) consist of agglomerate
and lUff and form undul:lIing to hilly internuvcs separated b) decp. U-shaped \'alle~s. Their lo\\cr
pans arc dro\\ncd and form some of the best natural harbours in the area. Although the soils arc
poor. the intcrflll\cs are rather densely populated and the forest vcgetation has been ktrgcl~ replaced

by gardcn regro\\ III and gr:lssland.
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Fig. I.-Soulh-west of MI. Tmfalgar the dormant volcano i\'lt. Viclory rises to 6000 fl. The summit
(VielDry land s)stcm) consists largely of volcanic domes and la\a nO\\s. Wedged bet\\cen the t\\O

mountains are young unstable olltwash fans of Kop\\ci land system. They comprise Illuch stony
land and alluvi1.1 Iflnd covered by pioneering successional "egel,lIioll, locally dominated by cane

gra:.s (Sacchal"lllll Spolllou£'lfm).

Fig. 2.-Tamfl land system comprises the highest (up to 2400 ft) and most ruggecl part of the Teniary
sedimentary sequence in the eastern, drier pan of the area. The lilted and strongly bedded coarse
sediments have been dissected into r<lzor·backccl ridges. Shifting cultivation on the very shallow
soils has led to a rapid conversion of the forest to poor Thelllf!da grassland. Gravelly ollt\\ash fans
rnapl~ed as part of Wakioka land system occur north of the sharp, fault-controlled boundary of
Tama land system, particularly where the Ruaba River emerges from its gorge through the mountains.
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Fig. I.-Gently dipping Tertiary marine sediments have been dissected Into the hilly land forms of
Koianaki land system on Cape Vogel peninsula (I). Shifting cultivation on shallow soils and under
a relatively dry climate has produced a complex vcgcl<Hion pattern of ThclI/eda grassland and forest
remnants in narrow valleys and folds of the terrain. Many trees arc deciduous. Basic shallow
intrusive rocks now stand out as sharper. higher ridges (2). Limestone of Tarakaruru land system
forms the conspicllolls dills of Castle Hill (3). The wider valleys of Monari land system have dark

soils of heavy tC.\lure <llld are mostly covered by rain forest (4).

2

Fig. 2.-Subhorizonlal Teniary terrestrial sediments of Bewabewa land system at the base of Cape
Vogel peninsula have becn partly dissected into very complex, low convex !lills. Numerous small
landslidcs arc evidence of the instability of the slopcs and the soils are consequcntly very shallow.
Behind a narrow zone of gentle foot slopes with deeper, strongly weathered soils (I) strctches a

forested alluvial plain of Monari land system (2).
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Fig. I.-In contrast to Koianaki land s)stem, rather large plateau-like surfaces have been presened
ollihe subhoriZOlltal scdirnentar) rocks of Bc\\'abc\\a land system. These surfaces have been stripped
and have shallow soils and poor vegetation similar to those on the more dissected parts of the land
s)stcm. Depressions commonly have poorly developed stream channels and are poorly drained.

\\ itll a woodland vegetation.

Fig. 2.-The rain forest in the drier. eastern I)arl of the area is generally more poorly developed than
in the \\clter, \\estern pan. In extreme cases. such as on rocky limestone slopes. dry evergreen forest

takes its place (Tarakarllru land 5)5Icrn).
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Fig. I.-Repealed LIse of land for shifting cultivation lllay result 111 tne torm<~uun UI ~li.t::>"hll1d. This
is subsequently maintained as a disclimax vegetation by regular burning during Ihe drier season.
Grass fires are Iii to hUllt OLII small animals as well as for the fun of it. The fall cane grasslands of
\Vanigcla land system al the foot of ML Victory arc cOllllllonly dotted by low, nre-resistant trees.

Fig. 2.-Largc and small unstable Olllwash fans occur in the alluvial plains north of the Owen
Stanley Range (Wakioka land system). Stream channels are comlllonly poorly developed and of an
ephemeral natllre. Casuarjn(l sp. is the most important pioneering tree species. Several stands.

much taller than those on this photograph, could be worth exploitation.
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Fig. 1.-Frcsh\\:lIcr swamps with mineral soils occur throughout the area. p1.tnicularly in the \\estern
alluvial plains. The vegetation is generally S\\<IIllP forest or swamp woodl::lIld with much sago or
PWUllflIflS, but the most poorly drained aspects are covered with various types of herbaceous s\\amp

vegetation. of which this sedge swamp in an cmbaymclH on Cape Vogel is an example.

Fig. 2.- 1angrovc forest and woodland fOfm an almost COlllinUOliS though narrow zOlle along the
coast from MI. Victory to Cape Vogel. whilst isolated palches occur along the indented constlinc
of Cape Nelson. Three different associations of mangroves commonly fOfm clearly defined zones

in the wider pans of the mangrove bell.
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