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View over Bahana Passage, north-east Santa Isabel, towards Barora Fa Island. Lowland forest covers the hills in the buckground and forms islands surrounded
by mangrove forest in the middle distance.
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Part 1

Introduction -

PREFACE

Volume 5 covers Santa Isabel, San Jorge, the small outlying island of Ramos and the
Arnavon Islands in the Manning Strait. It is one of a series of volumes describing the
land resources of the Solomon Islands. Each volume is concerned with a major island
or island group and incorporates the results of fieldwork, the subsequent land
classification and the assessment of its agricultural potential. Reports are issued oh an
island-by-island basis to simplify district planning and to facilitate access to the
recommendations.

Landforms and soils are described fully in this volume as together they form the basis
of the land classification, but other aspects of the physical environment such as
geology, climate and vegetation are given only cursory attention having been described
more fully in Volume 1. Similarly, aspects of the cultural environment are only
discussed in this volume where they are unique to Santa Isabel and a fuller discussion
of population and subsistence agriculture, for example, can be found in Volume 1.
With this method of presentation unnecessary repetition is avoided, and it is possible
to separate primary information gathered during the fieldwork from information
derived largely from already published material.

The system of measurement used in the report is metric. Parallel versions in imperial
units are given of tabulated areal data only where they deal with opportunity areas.

ABSTRACT

Santa Isabel and nearby small islands occupy approximately 4122 kmZ2. The area has
been studied on a reconnaissance basis and the physiography, landforms, soils, forest
types and present land use are mapped and described. There are eight land regions
subdivided into 26 land systems, in each of which component facets are described in
detail with areal measurements. The agricultural potential of the land regions is
discussed and five minor development areas are mapped having a large proportion of
land suitable for large-scale, cash-crop agriculture, and together totalling 89 kmZ2.

RESUME

On a fait une premiére étude des 4122 kmZ2 de Santa Isabel et des petites iles
prochaines; la physiographie, la topographie, les sols, les types de forét et I'emploi
actuel des terres de ces iles sont décrits et présentés en forme de cartes. Les iles ont
été divisées en huit régions comprenant 26 zones physiographiques (‘land systems’).




On décrit les éléments constitutifs (‘land facets’) de chaque zone physiographique et
on a calculé la superficie de ces éléments. Suivant une discussion des ressources
agricoles potentielles des diverses régions, on a établi cinq zones de développement
potentiel montant a 89 km2, chacune desquelles posséde une importante partie de
terres adaptées aux besoins des grandes exploitations agricoles.

DESCRIPTORS FOR CO-ORDINATE INDEXING

Solomon Islands (Santa Isabel), geomorphology, land classification, land region, -
land system, landform, land facet, soil survey, soil classification, soil Great Groups,
soil profile, soil erosion, land capability, land use {current), potential land use,
subsistence farming, cash cropping, forest mapping, coconut palm, cacao tree, yam,
sweet potato, Colocasia esculenta, cattle.



Part 2

The environment

INTRODUCTION
Factors in the determination of potential land use (Parts 2-4)

In Part 2 are described the physical and human aspects of the environment which play
a dominant role in determining the agricultural potential of specific types of land.

In Part 3 the specific types of land are identified: the landscape is analysed and
described in detail, the land being divided into land systems each of which is charac-
terised by a uniform pattern of geology, landform, soils, vegetation and land use.
These land systems-are grouped into land regions which are generally dispersed, not
discrete areas, constitute regions only in an abstract sense and are essentially an
analytical tool for the determination of potential land use described in Part 4. The
same land region may be found in many different islands.

Environmental factors (Part 2)

In Part 2, after a brief account of the location of the islands, the environment is first
described in broad and traditional terms, that is by physiographic regions which are
readily related to regional aspects of development planning. They represent a
geographical division of land into discrete, coherent areas defined by altitude, shape
and drainage, each region being a unigue entity not recurring elsewhere. The physio-
graphic regions are not synonymous or necessarily conterminous with the land regions
defined above and described in Part 3.

The account of the physiographic regions is followed by a description of those
environmental factors which have to be considered in conjunction with landscape
analysis in arriving at a classification of land according to potential land use.

The first factor described is /fandform, the major landforms of the islands (for instance
fluvial plains or volcanic cones) being the features used in landscape analysis and
consequently the most overt and consistent constituents of land systems.

Individual soi/s are next described in detail and at the scale of mapping used are
grouped into soil associations. Soil, like the landform, has a very obvious role in
determining potential land use. ’

The third environmental factor described is current /and use, representing an interac-
tion between biophysical and specifically human factors. Like landform and soil, it is
taken into consideration in determining the agricuitural potential of land regions which
is described in Part 4.



LOCATION

Santa Isabel is the longest of the Solomon Islands, the mainland extending for some
200 km and an additional 35 km including Barora Fa and nearby islands in the extreme
west. The island lies on a north-west to south-east axis between latitudes 7018’ and
8034'S and longitudes 158905’E and 159956'E (Text Map 13). San Jorge, covering

an area of 200 km2, is separated from the mainland by the Ortega Channel and
Thousand Ships Bay; Santa Isabel itself extends over 3 490 kmZ while the western
islands add a further 430 kmZ. Ramos and adjacent islets together total less than one
square kilometre and lie some 40 km east of Floakora Point. The Arnarvon islands in
Manning Strait occupy about two square kilometres.

PHYSIOGRAPHIC REGIONS

There are close structural and lithological similarities between Santa Isabel and
Malaita, although south of the Korighole - Kaipito fault a major structural line of
weakness, the physiography more closely resembles parts of Choiseul, or Guadalcanal.
The central backbone of Santa Isabel comorises faulted basement basalts largely laid -
down beneath the sea. Partly overlying them in the west and flanking them in the west
and east are marine and terrigenous sediments which have been folded parallel to the
main island axis. These sediments form low hills, cuestas, plateaux, ridges and karst
scenery, in strong contrast to the long, high and narrow ridges over basalts found in the
centre of the island.

Ten physiographic regions are identified and most of these are definitive (Separate
Map 5a). The largest can easily be subdivided and in some instances suggestions for
this are indicated.

Because of the island’s orientation concise compass descriptions of different

geographic areas are cumbersome and as a result area names have been chosen to
designate the regions rather than compass directions as used in the other island volumes.
The descriptive method used in this report divides the island equally along its
longitudinal axis and also across its centre from Korighole Harbour to Sikale Bay. In
this way the southern coast comprises all the coastline facing New Georgia Sound, and
the south-eastern part of the island is that occupied by the Korighole-Kaipito area,

San Jorge and the adjacent peninsular mainland.

L ‘ San Jorge - Saikile area

This region of 410 kmZ is centred on the Ortega Channel and Thousand Ships Bay.
San Jorge Island, with an area of 200 km?2, reaches 450 m in height and consists of
distinctive low, rounded hills in the south, radial ridges of low amplitude in the centre
and terraces and swamps to the north. Virtually the entire island is strongly influenced
by the presence of ultramafic rocks and derived sediments. The mainland opposite
San Jorge is similar in many respects and is therefore, considered part of this region
rather than part of another mainland region. The Kaipito valley forms a natural
western boundary.

Adjacent to the Ortega Channel extensive swamps have encroached upon former
floodplains and estuaries and consequently dry coastal plains are restricted to main-
land foothills. There is virtually no beach development on the coast although onshore
reef occurs around San Jorge making a fairly smooth coastline. The streams and short
rivers of the mainland derive from the island’s main watershed and follow angular
courses in the hills and parallel courses across the swamps. On San Jorge the drainage
system is radial but ranging from a fine density in the north to coarse with distinct
angular segments in the south.

ll. Mbughotu peninsula

Part of the peninsula proper is placed in the preceding land region on account of its
geology and topography. The total area is 290 km2. The region focuses naturally
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around Huali Bay and is differentiated from adjacent regions chiefly by its distinct
assemblage of topography and geology. At a higher level it would be appropriate to
consider this and the San Jorge - Saikile region together.

Most of the region is underlain by faulted pyroclastic rocks and lavas of basaltic
composition. These form sharp-topped hills and ridges with irregular profiles, generally
rising to 200 m and in places reaching 300 m.

Lenticular masses of ultramafic rocks are intruded into the basement rocks. They occur
in isolated patches in the centre and east of the region and form several islands in
Huali Bay. Typically, their associated landform is one of rounded summits, flanks and

steep lower slopes. Most large outcrops occupy watershed areas at heights of 300-400 m.

Also occupying summit areas are scattered limestone outcrops with karstic topography.
These are found only in the east and in places are difficult to distinguish from
surrounding dissected volcanic rocks. To the north isablock of limestone and
calcareous sediments forming 250 m - high, parallel karstic ridges and hills.

The region contains no iarge rivers but there are a tew broad alluvial valleys in the
Titiligama-Laena system and near Kamaosi, the latter at least being attributable to
faulting. Mangrove swamps fringe the larger bays while large freshwater swamps occur
near Kamaosi and in the lower Kolongongo’e River. The coastline is strongly idented
and shows signs of recent submergence: coral reef, however, is widespread around the
shores and in bays indicating that at present the land is relatively stable.

111. Jajao-Hograno foothllls

This is a distinct region of Santa Isabel consisting of low volcanic hills separated by
wide valleys. The coastline is strongly indented and the inland boundary follows a
major thrust fault over a distance of some 45 km. The area covered is 490 km?Z2.

Most of the area is underlain by basement volcanic rocks ranging from metamorphosed
lavas and pyroclastics to intrusive gabbros and diorites. At the coast they have been
eroded into low hills and ridges generally less than 100 m high but inland, such as in the
upper Sekoblahi River, hills of more than 400 m tend to be steep-sided, narrow-crested
and unstable. Sediments derived from the volcanics form low coastal hills with
accordant summits in places. At the inland boundary, ultramafic lenses have been
intruded along the Korighole-Kaipito fault line for most of its length. These form
distinctive rounded ridge systems which contrast strongly with the lower hills to the
south and the.even higher ridges of the east-central mountains and ridges. Isolated karst
blocks occur around Ghaghaolo and Mufhu Points.

Rivers draining the region derive mainly from the interior mountains and follow
roughly parallel courses seawards. In many places the valleys are broad and towards
the coast they contain large peat swamps. Mangrove swamp forms a broad coastal band
west of Hurepeio to Korighole Harbour and, by its irregular extension seawards onto
onshore reef, emphasises the many embayments along the shore. An interrupted line of
coral reef with small sandy islands is developing at some 2-7 km offshore and gaps in
the reef occur mainly opposite the mouths of large rivers.

IV. East-central mountains and ridges

At 700 km?2 this is the largest physiographic region occupying the main island water-
shed in east-central areas (Separate Map 5b). To the west it is replaced by the lower
west-central ridges and plateaux. The southern boundary is clearly marked by the
Korighole-Kaipito fault and that to the north is defined largely by the sedimentary/
volcanic rock boundary.

The region has developed mostly from the main outcrops of basaltic pillow lavas and
pyroclastics with outliers of limestone and calcareaus sediments on some of the
highest crests. The characteristic associated topography is one of long, narrow, high
ridges, commonly exceeding 600 m and in places reaching 1 200 m, such as at
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Mt Marescot and at the headwaters of the Ghonoghana River. The ridges are mostly
aligned in a north-west to south-east direction and strongly influence river patterns;
their orientation has presumably been influenced by structural movements which in
this region are expressed as large-scale anticlinal folds, and by major fractures,
parallel to the island axis.

Towards the west, the ridges have been more affected by river erosion, are somewhat
lower and their orientation is more north-east to south-west. I n this area the region
extends almost to the coast. With few exceptions valleys are narrow and deep with
little floodplain dévelopment.

V. Maringe-Gao hills and ridges

This elongate region of 370 kmZ is developed almost entirely from folded calcareous
sediments and contains karst, terraces and wide floodplains in a predominantly ridged
landscape. The main boundary to the south occurs where sedimentary rocks give way
to volcanics. In the extreme west and east the boundaries are topographically based
and are less clear lithologically.

Karst and karstic ridges occur mostly east of the Holokama River and around the
lower Kologelu River as watershed areas generally less than 500 m high. The high

Mt Sasari block at 1 200 m is excluded from this region. Around the karst, lower
ridges have been eroded from the underlying sediments; they have even crest lines and
a parallel, north-west to south-east orientation. Similar ridges overly basement
volcanics in the west.

River systems in the region are influenced strongly by the structure and angular
patterns or segments are common. Wide valleys occur at intervals cutting deeply
into the region, but only west of the Maringe Lagoon are they extensively swampy.
Fera and adjacent islands are low-lying with terrace-like central hills.

Subregions can be identified in the west around the Kologelu and Garanga Rivers, in
the centre around Maringe Lagoon and in the east around the Kuakula and Laena
basins.

VI. Ghadanga foothills

Low hills, swamps, terraces and isolated limestone ridges are the main constituents of
this land region; together they total 280 kmZ. The boundaries with neighbouring
regions are mostly well defined.

To the west and centred around the Kakadolo River is a subregion of dissected low
hills and ridges with accordant summits at 50-100 m. The amplitude of relief through-
out is less than 40 m and it is likely that ridge height differences are due to warping of
the underlying sediments. Large swamps occur in both lower and middle valleys
effectively separating the hills into isolated units.

Eastwards is another small subregion focussed on the Eghueghu and Sikale Rivers.
This is an area of chert terraces less than 40 m high and slightly higher chert ridges.
Encircling and penetrating them are swamp-filled valleys. The whole coastline of this
and the Kakadolo area is irregular with many bays and promontories formed by man-
grove swamp on coral platforms.

A third subregion consists of parallel ridges with heights of 100 to 300 m in the lower
Ghehe and Ghatere valleys. These partly occur as limbs of a breached anticline and

partly over basement volcanics. Both valleys are broad and there is comparatively little
swamp except at the coast.

VIl. Rakata ridges and hills

This region forms an area of 380 kmZ2 and consists largely of ridges and hills, coastal
swamps and nearby istands. It has clear boundaries except to the west where the line
separating this from the Western Islands is arbitrary.
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The geology is dominated by a series of fine-textured marine sediments, including
some limestone, folded parallel to the main island axis. The ridges have heights of
40-60 m near the coast and rise steadily to 300-400 m at the main island watershed.
They are predominantly narrow and deep with even profiles but in some summit
areas there are clusters of low, gently sloping hills. Rivers are incised with courses
clearly affected by structural features.

Coastal areas, particularly around Suavanao, are low-lying with several swampy lower
river valleys. The low offshore islands occupy a fold axis and around them are
extensive coral reef flats which give Rakata Bay good protection from heavy seas.

VIll.West-central ridges and plateaux

This region has a distinct central spine of plateaux on the main island watershed well
above neighbouring land. To the north and south the plateaux gives way to ridges
which are in places low, divided and broken and only poorly defined. In spite of this
the concept of the region is that of a high, strongly ridged or plateau landscape
occupying the main watershed. The total area is approximately 470 km?2.

Gently folded terrigenous sediments form the 400-600 m - high plateaux which are in
effect lying in a shallow syncline. Escarpments at their edges are steep and up to 300 m
high. Rivers are closely controlled by the structure of the strata and commonly break
through rock bands in deep gorges.

From the Litoghahira River westwards, the plateaux are less well defined and range
from arrays of cuestas to groups of ridges formed over sediments and volcanics: some
ridges are massive, such as those developed from limestone and rising to isolated blocks
400 m high, while other belts are lower and barely reach 200 m. In the west, ridges
over volcanic rocks are dominant. Rivers in the area are predominantly incised and
there is minimal floodplain development except in central-east and extreme southern
areas.

IX. Allardyce ridges and foothills

This coastal region of 300 km?Z is similar in many ways to the Ghadanga foothills. It
consists of low hills, ridges and swamps, with fairly well defined boundaries except
for that in the east which is arbitrary. :

The rock formations are slightly folded or warped sedimentary terrigenous deposits
and basement volcanics.

Erosion has resulted in a landscape of low hills and ridges with accordant summits
giving the appearance of a dissected terrace. Near the coast the ridge crests are at a
height of 40 m or less and inland they are less than 300 m high with commonly steep
and unstable slopes. Wide valleys intersect the region from south-west to north-east,
many containing swamps in the lower courses. Their pattern appears to be influenced
by rock structure and they show many rectangular segments. The coastline is highly
irregular due to the presence of both onshore and offshore reefs colonized by man-
grove.

X. Western islands

This region is essentially an archipelago of some 100 large and small islands together
totalling 430 km?2. It consists of the ridged western extremity of the mainland and
ridged, hilly or flat islands of irregular shape bordering Manning Strait. Regional sub-

. mergence of the land in the recent past has effectively drowned a more rugged land-
scape (Frontispiece).

Both sedimentary and volcanic rocks occur in this region, each showing clear
structural orientation along the main island axis. Folding has arched the island of
Barora Fa exposing pyroclastics along its spine and leaving calcareous sediments on the
flanks. There are also small areas of mixed ultramafic and basic intrusions on the
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southern flank. Ghaghe and surrounding islands are predominantly sedimentary, as are
Barora Ite, Nidero and Mbero Islands. The former are of marine origin, however, and
'contain limestones while the latter are derived principally from eroded volcanics.

The hills and ridges are less than 150 m high and many islands scarcely protrude
above sea level. Karstic limestones ridges are distinctive features in several areas. River
systems are undeveloped and there is virtually no floodplain development. Reef
development has been extensive, however, and there are large areas of reef flats
bordering islands where mangrove has colonized. Offshore reef in the west, south and
north contains isolated sandy islets.

LANDFORMS

Thirteen landform types are recognised on Santa Isabel (Text Map 14) and this is
primarily a reflection of the great diversity of rock types in the island and its
geomorphological history. The lithology ranges from pyroclastics and pillow lavas.

to ultramafic lenses and sediments, calcareous and non-calcareous Tertiary sediments
and young, unconsolidated alluvium of various grades and composition; each tends to
form different landscapes under the prevailing conditions of intense weathering and
erosion (Figure 5.1). Structural movements have resulted in widespread faulting and
folding and appear to be the main cause of the extrusion and exposure of ultramafic
bodies along the Korighole-Kaipito thrust zone. Unlike the other major islands there
are no extensive terraced landscapes underfain by coral; there are however large areas
of dissected low hills and ridges with accordant summits which can in part be interpreted
as erosional features. Regional submergence has occurred in the recent past and is
probably responsible for the strongly indented southern coastline and western islands.
Definitions of landform parameters can be found in Appendix 2.

High, long ridges

These ridges are mainly associated with areas of strongly faulted basaltic volcanic

rocks in central Santa Isabel. They attain a maximum height of 1 200 m and are

mostly over 500 m with an amplitude of relief between 100 m and 400 m. They tend

to have even profiles but in detail many ridge segments are uneven, changing in height
by as much as 100 m over short distances and with crestal slopes commonly in the

order of 259. In plan they are linear and both straight and curved (Stereopairs 5.1,

5.2 and 5.7), but there is a definite trend towards a north-west to south-east orientation.
Ridge crests are knife-edged to narrow, although broader sections occur in places.

Ridge flanks are characteristically steep and straight to concave with some slopes

more than 1 500 m long. Spurs are common, well developed and extend to ridge
crests. Gullies on the slopes are abundant, close-packed and produce a fine net of
parallel rills, commonly starting as shallow features near ridge crests and becoming
10-50 m deep near main valleys. Many of these seem to be structurally controlled

and as'viewed on air photographs have a very angular pattern; this angular minor
drainage pattern is reinforced and amplified by major stream networks, many segments
of which have rectangular or linear components. Some drainage lineaments can be
traced readily for several tens of kilometres.

Microrelief features on the ridges are common and include instability phenomena such
as terracettes, slumps and debris slides. Rock outcrops are most common on the steep,
lower slopes of gullies and in many main valleys where stream incision is active.

Large and small valleys are V-shaped in upper and middle courses as vertical erosion
is dominant. The valley floors are rocky with irregular, stepped gradients containing
waterfalls and rapids. Downstream, and within a few kilometres of the coast the
river gradients lessen and lateral erosion becomes increasingly important. The river
courses meander within belts up to 200 m wide and interlocking spurs are common,
terraces occur and small floodplains develop.



Uneven ridges

Associated with outcrops of basement rocks and with younger basaltic extrusives in
some areas are blocks of ridges with irregular profiles and random pattern
(Stereopair 5.2). They occur chiefly in the south and in the extreme western spinal
area of Santa Isabel. The rocks are mostly basaltic but may include some andesites,
gabbros and diorites. In places these rocks have been metamorphosed from
pyroclastics, lavas and intrusions to schistose amphibolites. It is possible that the
irregularity of relief results from the preponderance of pyroclastic rocks in this land-
form as opposed to the pillow lavas dominant in the high, long ridges.

The ridges are less than 300 m high rising locally to 400 m. Large areas, however, do
not exceed 200 m but throughout the amplitude of relief is 50-150 m. The ridges are
unorientated (Stereopair 5.3), narrow or knife-edged, mostly less than 1 km in length
and have uneven profiles due to the presence of small rocky pinnacles or outcrops.
These may be as much as 20 m high and 100 m long; they also occur on stopes but
are much less common. The rock exposures are rounded and may be covered by a
thin veneer of soil.

It is inferred from the irregularity of the landscape that it has non-uniform resistance
to weathering and erosion; the rocky pinnacles are the most resistant and, therefore
most outstanding landscape feature while mtervenmg areas are susceptible to relatively
rapid erosion though slope wash and soil removal by gullying. The ridge flanks are
largely steep or, locally, precipitous and instability features such as terracettes and
foothill screes are widespread. Overall, slopes are irregular in detail with many
convexities where gullies are incised and concavities beneath ridge crests at gully heads.

There are few areas of uneven ridges with large river catchments (Separate Map 5b) and
the low amplitude of relief does not permit as vigorous vertical erosion by streams as in
the highest ridges of the interior. There is, therefore, considerable lateral erosion in this
landform especially in coastal areas close to the regional base level of erosion. Valley
widths are commonly in the order of 500-1 000 m wide and the largest are described
separately under fluvial plains. Apart from those in steep and gullied headwaters,
streams flow in small floodplains which may contain low terraces but more frequently
grade to low-lying, somewhat swampy areas behind low levees.-

There is little or no apparent structural control of the drainage pattern and meandering
rivers with a dendritic pattern are dominant.

Ridge and hill areas

These areas are found almost entirely on the eastern side of the island where calcareous
sediments occur. Their descriptive title is imprecise and it is only through the more
detailed descriptions of Part 3 that they can be differentiated from other ridged or
hilly landscapes.

The underlying sediments largely comprise mudstones, shales and thin limestone
lenses, and it is suspected that interbedded terrigenous tuffs also occur. The deposits
are thick and have been folded and crumpled in north-west to south-east axes giving
the major ridges and valleys a clear orientation. (Stereopair 5.8).

Ridge heights reach almost 600 m in places but in many areas it is as low as 200 mband
the available relief ranges between 40 and 200 m.

Ridges may be up to several kilometres long, discounting minor cols in the highest
areas but where the landscape is low, as in the Western Islands, they may not exceed
200 m (Stereopair 5.6). Their profile is mostly even and the crests are narrow, locally
becoming broad particularly in the Fata’olo L.and System.
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