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TAXONCMY OF SOME SOLCMON ISLAND SOILS 

The main agricultural goal of soil classification and soil survey 

is the assessment of the land resource in terms of plant pnxh.lctivity. 

Information (i.e., agrotechnology) transfer is one of the processes 

used in the prediction of productivity. Information is transferred 

from experimental stations or farms to analogous areas as defined by 

soil ( or land) classification. This method of predicting productivity' 

is based on the hypothesis that if two soil sites are similar they 

will respond in a similar way to prescribed agricultural practices, 

e.g., crop varieties, management. The concept of similarity presents

a major problem. Similar means being alike or approaching identity

to sane degree: the degree is variable and frequently unknown. Soil

classification, whose role is to group similar soils together, lies

at the heart of the matter.

The only classification that has so far achieved world-wide 

coverage is the FAO/UNESCO Soil Map of the World (FAO/UNESCO, 1974). 

Unfortunately, however, this legend applies to the accompanying 

maps at a scale of 1:5,000,000 and is therefore of limited practical 

use for small island nations. Soil Taxonomy (Soil Survey Staff, 

1975) although it has not been applied universally, is gaining 

increasing acceptance (particularly in developing countries); 

because of the more extensive taxonomic hierarchy and potential for 

detailed soil surveys this system is much more use:ful for 

agricultural purposes. The differentiating characteristics used are 

quantitative and explicit at all levels in the multicategoric system, 

the majority of these characteristics being based on land use 

experience. 

The Benchmark�•: Soils Project initinted by the University of 

Hawaii in 1974, has. been testing the prrn,ise that soils belonging to 

the same soil frunily as defined in Soil Taxonomy are sufficiently 

.,.

"Benchrmrk soils arc those that, because of their large extent, 

their key position in the classification system, or their occurrence 

in critical areas, are important to our understanding of soils. 
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similnr to allow :for successful tr.:msfer of' agrotechnologlcal 

information. The soil fDITlily is the fifth level of subdivision in 

Soil Ta,'<onomy and has been· described° by Uehara ( 1978) as "a condensed 

statement of what we know nbout a soil". Full details of t.hc tn:msfcr, 

variety and rronagement experiments are given by I3einroth ct ;-il.., 

( 1980). 

Once it has been demonstrated that m:magcmcnt systems implemented 

successfully on a soil of a fXJ-rticular fDITlily can be transferred to 

another soil of that family, then an acce.leration _of agricultural 

dcvclopnent will occur. TI1is will be accompanied by a decrensc in 

the cost of the clevclopncnt. 

There arc m:my agricultural stations in the stations in the 

South Pacific Region (Leslie and Morrison, 1982) involved in research 

aimed at increasing food production. In many cases these stations 

have been selected to act as "soil windows" for the neighbouring 

areas and results of trials on these stations have been used to 

develop agricultural practices for the surrounding areas. It is 

likely that many of these stations, in the di:f:ferent Regional countries, 

have similar physical environments. Many research stations in the 

tropical areas outside the South Paci:fic also have similar environ­

ments (the identification of similar environments is mndc possible 

by soil surveys and soil classification). /\s a r-:onsequence research 

projects may have already been completed on a similar soil, for 

the same crop, at other stations either within or outside the Region. 

Thus a correlation of the soil resources of the agricultural research 

stations (initially within the negion and later with other areas) 

would provide a basis for comnunication and information exchange. 
. . 

Soil correlations would not eliminate the need for field experimenta­

tion but researchers would hnvc the benefit, in many situations, of 

the rcsul ts of others, c .g., once the major soil fnmilics in nn 

nrea arc known, experience elsewhere with soils of the snme families 

can be used to detenninc which crops arc likely to do well in thcJ.t 

aren. These crops would be trialled at the experiment station nnd 

lcx:al practices developed for corrmunication to fanners of the nrea. 
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The aim of this project was to classify a number of soils from 

N. Guadnlca.nal, Solomon Islands at the fomily level according to

Soil Taxonomy.

Sites were selected and the soils cXDmined and described by 

Mr L.D.C. Chase 01 the Ministry of Home Af:fairs and National Developnent. 

Samples were despatched to Suvn for laboratory investigation. 

Sampling and analyses were made using standard methods. Detailed 

descriptions and the analytical results are given in Appendix I. 

One problem encountered in the classification was the interpre­

tation of climatic data, particularly with respect to the soil 

·moisture regime. Similar problems have been encountered in Fiji

(Leslie et al., 1982) particularly when dealing with areas having

a dry season where the monthly rainfall is about 100 rrm. Computer

analysis of the likely moisl7..lre regime is being carried out by the

United States Deparbnent of Agriculture. Data available tend to

indicate that most soils in N. Gu.ndalcanal have an ustic moisture

regime with the moisture control section being dry in some or all

parts for 90 or·more cumulative days in most years.

The soils have been classified as follows: 

TG Typic Ustipsarrment, mixed, isohyperthermic 

TB Typic Ustipsanrnent, mixed, isohyperthermic 

K.IJ Fluventic Haplustoll, fine clayey, mixed, isohyperthennic 

MT Entic Chranudert, fine clayey, montmorillonitic, 

isohyperthermic 

J<GA Udic Paleustalf, very fine clayey, mixed, isohyperthennic 

KGB nhodic Paleustalf, very fine clayey, mixed, isohyperthennic 
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APPENDIX I 

SOIL DESCIUPTIONS /\ND ANALYSES 



Pedon TG 

Clo.ssif'ication: 

Location: 

Physiogn1phic Position: 

.Topograrhy: 

Draino.ge: 

Vegeto.tion: 

Parent Material: 

0-16 cm

16-40 cm 

40-112 cm

112-143 an

143-150 cm

7 

Typic UstirsDTTTTlCnt, mjxed, isohyperthermic

Dodo Creek nesearch Station North. Gundal-
o' o 6'E cnno.l, Sol.omon Islands. 9 26 'S, 160 · · 

Bev.ch plain arproxirm.tely 400 m from sea:
surrotmding land 1onn 1lat: elevation 
< Sm n.m.s.l. 

Planar 

Excessively well drained 

rirc --maintaincd grassland with Pennisnetum 
polystachyon, Mimosa invisn and Ch<'.lfnD.eJ in 
scbastinn 

Mineral beach sand derived f'rom basic volcanic 
rocks 

very dark grey ( 10 YI1 3/1) , barry sand; 
moderate medium crumb structure; sof't (dry) ; 
carrnon fine roots; diffuse wavy boundary, 

very dark greyish brown ( 10 YI1 3/2) , sand; 
strucl-urcless; loose; few fine roots; diffuse 
wavy boundary, 

light olive brown (2.5Y 5/4), sand; structure­
less; loose; few :fine roots; clear smooth 
boundary, 

no dominant colour - many difrerent sand 
grain colours including black, green nnd 
white, coarse sand; structureless; loose; no 
roots; grac:lual smooth boundary, 

colour as horizon above, gravelly coarse sand, 
structur'clcss; loose; no rnots 



Ped.on TG 

Sample pH 
Depth H

2
0 KCl NaF C N C:N Ext. p p Retention 15 Bar Moisture 

(cm) <J1 % (pp:n) 
<J1 Retention '1c, /0 /0 

0-16 6.1 5.1 9.3 2.26 0.17 13 98 5 5.5 

16-40 7.0 5.2 9.2 1.00 0.09 11 88 28 4.3 

40-75 7.4 4.9 7.9 0.25 0.05 5 139 17 3.7 

75-112 7.3 5.1 7.9 0.24 0.01 11 160 0 3.4 

112-143 6.3 5.3 7.9 0.11 <0.01 134 0 2.4 

CX) 

Sa-nple CEC 
Depth (pH i:: Bases % BS Ca Mg K Na Exch. Al Sand Silt Clay 

(an) 7.0) <J1 <J1 % /0 /0 

0-16 15.1 10.7 71 9.0 1.1 0.4 0.2 0 97 3 0 

16-40 10.8 9.5 88 7.8 1.3 0.2 0.2 0 96 4 0 

40-75 9.8 10.0 (100) 7.8 1.8 0.2 0.2 0 98 2 0 

75-112 11.4 11.4 100 8.4 2.3 0.3 0.4 0 98 2 0 

112-143 9.9 10.4 (100) 7.4 2.1 0.4 0.5 0 100 0 0 



Pedon TB 

Classification: 

Location: 

Physiogrnphic Position: 

Topography: 

Drainage: 

Vegetation: 

Parent l\1aterinl: 

0-20 cm

20-80 cm

80-lS0 c:n

150 cm+ 

9 

Typic Us tipsmrrnent, mL'<ed, isohypc rthc rmic 

Dodo Creek nesearch Station, North Gunclal-
o 0 

ciJ.r10.l, Solanon Islands. 9 26'S, 160 6'E 

Edge of beach swalc depression, approximately 
400 m -from sea: surrow1ding land :form - concave 
slope leading to tidal creek below site, 
convex slope leading to grassland bench plain 
above site; < Sm a.m.s.l. 

0 

Smooth 5 slope with crab holes and mounds 
below site 

Somewhat excessively well drained; groundwater 
at npproximately 150 cm, varying wiU1 tide. 

Secondary -forest, with Hibiscus tiliaccus, 
Prcnnn corymbosa, narringtonia rnccmosn, 
Alpinia purpurntn, Piper 32.., and Dcrru 32_· 

Mineral beach sru,d derived f'rom basic 
volcanic rocks 

very dark greyish brown ( 10 Yn 3/2) , lcnmy 
sand; weak medium crumb structure; loose; 
many roots; c.lca.r ir-regular boundary, 

light olive brown (2.5Y 5/4), sand; structure­
less; loose; 15 on diameter round patch of 
10 Yn in this horizon, probably infilling of 
fonncr root channel, or crub hole; few medium 
nnd coarse roots; clear smooth bow1dary, 

light olive brown (2.5Y 5/4), coarse sand; 
structureless; loose; few roots; clear smooth 
boundary, 

no daninant colour, rrony different sand grain 
colour, in olive, black, green� strucb..1relcss; 
non-sticky, non-plastic 



Pedo:1 TB 

Sa.11;Jle p'.-i 

Depth H
2

0 KCl t,aF C N C:N E.xt. p P Retention 15 Bar Moisture 

(an) 
,:I rJ1 (pp:n) a;r Retention% /0 /0 '" 

0-11 6.9 5.9 8.2 2.87 0.18 22 92 3 5.8 

::0-50 7.2 5.0 8.1 0.21 0.03 10 105 3 4.1 

50-80 7.8 5.2 8.0 0.12 0.01 12 115 3 4.3 

80-120 7.3 5.2 7.8 0.03 <0.01 136 0 4.0 

120-150 7.5 5.0 7.8 0.02 <0.01 110 3 4.6 

San1ple CEC 
Depth (pH l: Bases % BS Ca Mg K Na Exch. Al Sarxi Silt Clay 

(an) 7.0) � d! (f1 
,o /0 /0 

0-11 14.4 14.1 98 11.3 2.3 0.4 0.1 0 96 4 0 

20-50 15.5 12.9 83 8.9 2.3 1.6 0.1 0 97 3 0 

50-80 15.0 15.5 (100) 11.4 2.8 1.1 0.2 0 98 2 0 

80-120 14.5 14.0 97 10.4 2.9 0.7 0.4 0 100 0 0 

120-150 19.3 18.7 97 13.0 4.9 0.4 0.4 0 100 0 0 

0 ..... 



Pedon KD 

Clnssi[icatJon: 

Location: 

Physiogrophic Position: 

Topogrophy: 

Drain.:,ge: 

Vegc..:L.1Lion: 

0-28 cm

28-42 cm

42-52 cm

52-90 an

90-.120 c,n 

120 cm+ 

:I :I 

Fluventic Ilaplustoll, f'inc clayey, mixed,
isohyperthennie 

West o.f Kongga Trail, opposite old villoge 
site, North Guaclalcw.al, Solomon Isloncls. 
9° 29'S, 160° 4'E 

Valley bottom, at bottom of long moderate 
slope on gently sloping valley floor. 
Elevation < 35m a.m.s.l. 

0 Smooth 3 slope

We.ll drn.incd 

Seconc.lary forest containing Can�rium indicum, 
Pcrrmetia pinnatn, Cnnnrga oclerata, �lyristiea 
�. , bamboo nnd wild gingers 

Col.luvium lt'Om valley sides 

very dark grey ( 10 YR 3/1) , clay loam; 
mcx.lerate very f'ine sub-angular blocky structure; 
I'rinble to I'irm; f'ew small Mn concretions; 
m.-:my roots ; grnduru. smooth boundn.ry, 

very c:L.,rk greyish brown ( 10 Yn 3/2), clay; 
moderate very .fine sub-nn6.1Ular blocky structure; 
Ci1m; very m-:my small Mn concretions; few 
roots; clear smoolh botmdary, 

dark greyish brown (10 Yn 4/2), cloy; moderate 
very :fine sub-angulnr blocky struclure; 
I'riable to :finn; f'ew small t-vh1 concretions; :few 
roots; patchy thin cutnns (?) ; gro.dual smooth 
bow1dary, 

brown to dark brown ( 7. 5 YI1 4/2) , clay; 
moderate .fine sub-angular blocky structure; 
m.,ny srmll l'vln concretions; f'irm; f'ew roots; 
clear smooth boundary, 

brown to dad< brown ( 7. 5 Yn 4/2) , clay; weak 
medium s1ub-nngulnr blocky structure; very firm; 
few smnll Mn concr·etions; few roots, 

m;:my rounded unwenthcrcd stones below 120 an



Pedo:. KS 

Sa--n;::>le pH 
D-2pt"1 H20 ECl t,a.F C N C :�-J E,--..::t. p P Retention 15 Bar l'v!oisturc 

(en) 
c:' r:' (pp.11) <11 Retention % /0 /0 /0 

0-28 5.8 4.7 8.9 3.12 0.25 12 9 24 26.8 

28-42 5.9 4.7 8.0 1.24 0.08 15 4 21 17.9 

42-SO 5.6 4.6 8.3 1.16 0.08 15 4 60 19.7 

50-90 5.8 4.6 8.2 1.02 0.06 17 4 25 20.8 

90-120 5.5 4.6 8.3 1.12 0.08 14 4 28 18.5 

Sa-n;::,le CEC 
Depth (pH L Bases % BS Ca Mg K Na Exch. Al Sa"1d Silt Clay 

(cm) 7.0) � cJf 
/0 !O 

0-28 29.6 20.4 69 12.3 7.8 0.2 0.1 0 60 31 9 

28-42 20.6 11.0 53 6.5 4.2 0.2 0.1 0 60 23 17 

42-50 19.8 12.5 63 6.8 5.3 0.2 0.2 <0.1 59 26 15 

50-90 18.8 11.6 62 6.6 4.7 0.1 0.2 0.3 67 18 15 

90-120 19.1 10.6 55 6.7 3.4 0.1 0.4 0.3. 60 24 "'..6 

N ...., 



Pedon MT 

Classi[icution: 

Location: 

Physiogrr1pl i ic_ Posi Lion: 

Topogrnphy: 

Vcgetalion: 

Parent 1'-hlcdal: 

0-11 cm

11-G0 CTII 

60-77 Clll 

77-120 c:m

Conrncnts 

:l3 

EnL:ic Chrornudcrt, :fine cluyey, montmorillonitic,
isohyperthermic 

Tcnnru ncscnrch Sub-s tntion, North C.r1..iada lcri.rv:ll •
0 0 Solanon Islnnds. 9 26'S, 160 4'E 

J\lluvial plain in :f'lat coW1try with no 
microtopogrophy. Elevation < 50n a.m.s.l. 

l'.lnnar 

Irnpcrf'ectly drained, profile moist throughout, 
groundwrttcr' below lSO cm 

Secondary i'orcst, with Terminal in 32.., Eu9:cni<1 
ticrneyc1nn, Calophyl ]um ka,jcwski.i, llibiscus 
tiljnccus, JZ'leinhovia hospila, Timonlus Umon 
nnd bi.imboo 

J\lluvlum <;terived largely f'rom calcareous. 
rocks 

dark reddish brown (5 YH 2/2); clay; strong 
medium sub-angulnr Llocky, structun:�; 1i1·m; 
m--:iny roots; clco.r smooth boundary, 

br-owr1 ( 10 YH 5/3) , clny; moderate medium sub­
i.mguL7.r blocky st1uclurc; f'r·iublc to i'itm; 
ve,y f'cw small knobby Caco

3 
concretions and 

i'cw sm.:ill and large shell tragments; corrmon 
mcdLum rmd. coarse roots; clear smooth 
bow1dary, 

very c.lnrk grey ( 10 Yl1 3/1), clay; mcxlcr·ate 
medium sub-nngular blocky structure; f'rinble 
lo i'irm; very .few small charcoal fra,grnents, 
and rx1tches of yellowish red weathering rock, 
no nodules or .shell frngncnls; f'cw medium 
roots; clear smooth boundary, 

brown (10 Yl1 5/3), clny; very wcru< prisnutic 
structure breaking i.nto moderate medium sub­
angular blocky; firm; few small shell frrigncnts 
[lnd m.1ny 11.u'(l lmobb l.y Caco

3 
concrctl.ons, 

incrensi ng with dcpU1 

hi.gh monlmor'illinitc content suspected. 1'-li.my 
sling rec.I f.iccs, prolxlbly rrcssure faces, not 
cutans. No crncks in soil under forest. 
I lowcver, when expos• xi to SW1 -t.h�se soi ls develop 
crncks ,u1d marked sur·f'acc scl[-mulching i.e., 
develop vcrtic properties. 60-77 horizon is 
burned 

Dro.in.ige: 



Pedon MT , . 

Sa1T,)le J.:-!-i 
Depth H20 KCl I\o._:":' C N C:� E.xt. p p Retention 15 Bar Moisture 

(an) 
c� c-' 

(pp:n) 
,t' a' 

,o /0 /0 Retention lo 

,' 

0-11 7.4 6.6 8.4 7 .45 0.48 16 184 21 38.4 

11-16 8.5 7.0 10.0 0.53 0.10 5 .i.36 35 29.1 

60-77 8.5 6.9 :!.0.0 0.42 0.03 14 118 34 29.2 

77-120 8.8 7.1 10.0 0.44 0.01 44 110 42 27.8 

ScIT!r)le CEC 
Depth (pH r Bases % BS Ca Mg K Na Exch. Al Sand Silt Clay 

(an) 7.0) a; cf' (11 
/0 /0 ,o 

0-11 73.2 --------Free Lime-------- 7.1 0.7 0.4 0 60 28 12 

11-16 49.9 " 8.4 0.2 0.9 0 38 31 31 

60-77 51.1 " 10.5 0.2 1.5 0 25 37 38 

77-120 45.5 " 9.8 0.2 1.5 0 42 29 29 



Pedon KGA 

Classi:fication: 

Location: 

Physiographic Position: 

Topography: 

Drainage: 

Vegetation: 

Parent Material: 

0-5 cm

5-11 cm

11-70 an

70-140 cm

15 

lkiic Paleustalf, very fine clayey, mixed, 
isohyperthennic 

East (approximately 200 m) of Kongga Trail, 
next to experimental plots, North Guadalcanal, 

0 0 

Solomon Islands. 9 29 1 S, 160 7'E 

Near edge of terrace surface with moderately 
sloping gully to west and level terrace 
surface to east; < 50m a.m.s.l. 

Flat site with subdued mound and hollow 
microrelief associated with grass mounds 

Moderately well drained with groundwater below 
140 an 

Fire maintained grassland overso� with 
Stylosanthcs �- and lightly grazed by cattle. 
Pennisetum po.Lystachyon dominant 

Conglomerates o:f Quaternary Honiara beds 

very dark greyish brown - ( 10 YR 3/2 ) ; loam; 
moderate fine crumb structure; friable; very 
many fine roots; smooth abrupt boundary, 

very dark greyish brown ( 10 YR 3/2) , gravel 
(Mn concretions); structureless; very friable; 
many fine roots; smooth abrupt boundary, 

yellowish red (5 YR 5/8), clay; strong brown 
( 7. 5 YR 5/6) on ped surfaces; weak medilllll 
sub-angular blocky structure; firm; very few 
small Mn concretions and fresh mineral fragments 
( quartz ? ) ; few fine roots; smooth di ff use 
boundary, 

yellow-ish red ( 5 YR 5/8) , clay; strong brown 
and yellowish brown on ped surfaces; weak 
medium sub-angular blocky structure; firm; 
many weathering stones and boulders -
colours include black, red, white and blue, 
possibly patchy moderately thick cutnns 
(difficult to distinguish fran ped surface 
colours, possibly caused by gleying); rare 
roots 



Pedo:. KGA 

S2...11:Jle p:i

Depth H
2

0 I<Cl NaF C N C:N E..xt. p P Retention 15 Bar Moisture 
(cm) 

c:' c' 

(pp;n) 
c:' Retention% /0 /0 /0 

0-5 5.2 4.4 8.2 1.89 0.15 18 6 21 9.6 

5-11 5.9 4.9 8.1 1.40 0.08 18 4 25 14.7 

11-40 5.6 4.2 8.0 0.45 0.08 6 2 49 28.1-

40-70 6.2 4.3 8.1 0.26 0.05 5 2 60 30.0 

70-140 6.1 4.6 8.1 0.10 <0.01 2 51 31.2 

Sarrple CEC 

Depth (pH E Bases % BS Ca Mg K Na Exch. Al Sand Silt Clay 
(an) 7.0) % % % 

0-5 10.2 3.6 35 2.2 1.2 0.1 0.1 2.1 75 22 3 

5-11 11.8 3.3 28 1.2 1.0 <0.1 0.1 <0.1 90 5 5 

11-40 19.0 7.8 41 4.9 2.7 <0.1 0.2 5.3 23 30 47 

40-70 20.5 10.4 51 6.5 3.6 <0.1 0.3 0.3 52 17 31 

70-140 27.0 15.0 56 10.5 4.2 <0.1 0.3 0.2 20 32 48 



Pedon KGB 

Classification: 

Location: 

Physiographic Position: 

Topography: 

Drainage: 

Vege tation: 

Parent Material: 

0-12 an

12-30 an

·30-110 cm

110-140 an

Coornent: 

17 

Rhodie Paleustalf, very fine clayey, mixed, 
isohyperthermic 

West (approximately 100 m) of Kongga Trail 
opposite old village, North Guadalcanal, 

0 0 

Solomon Islands. 9 �9'S, 160 7'E 

Mid-slope of terrace ma.rgin; < 40n a.m.s.l. 

Smooth 12
° 

slope 

Moderately well drained; groundwater below 
140 an 

Fire-maintained grassland, including Themeda 
australis (daninant), Stylosanthes �-, 
Pennisetum polystachyon, sedges and fems 

Conglanerates of Quaternary Honiara beds 

very dark grey (10 YR 3/1), loam; strong 
very fine sub-angular blocky structure; 
friable; very many f'ine roots; clear smooth 
boundary, 

very dark grey ( 10 YR 3/1) , gravel (Mn

concretions); structureless; loose; few 
rounded unweathered stones; f'ew roots; 
gradual smooth boundary, 

red ( 2. 5 YR 4/6) , clay; dark greyish brown 
(10 YR 4/e) on peel surfaces; moderate coarse 

prisma.tic structure breaking into moderate 
sub-angular blocky, with dark greyish 
brown on ped surfaces and root channels; 
very firm; few roots; diffuse smooth boundary, 

red (2.5 YR 4/6), clay; ma.ssive; few weathering 
stones; extremely firm 

cutans not evident tmd.er hand lens, but ped 
surface colours cause difficulties of 
identification 



Ped.on KGB 

Sa:nple pH 

Depth H20 KCl NaF C N C:N Ext. p P Retention 15 Bar Moistur 
(an) 

c:1 % (pµn) c' Retention% /0 /0 

· 0-12 5.8 4.4 7.7 2.54 0.24 11 . 7 23 19.8 

12-30 6.2 4.9 7.8 0.29 0.08 4 4 40 16.5 

30-80 7.1 5.2 8.9 0.26 0.04 6 3 49 31.1 

80-ll0 7.4 5.1 8.3 0.14 0.03 5 1 42 31. 7

110-140 6.4 5.0 8.1 0.04 0.01 4 1 35 18.5

Sample CEC 
Depth (pH r Bases % BS Ca Mg K Na Ex.ch. Al Sand Silt Clay 

(an) 7 .0) % % JO 

0-12 16.2 7.8 48 4.9 2 .4 0.2 0.3 0.5 70 27 3 

12-30 15.0 5.5 37 3.3 1.8 0.1 0.3 0 75 21 4 

30-80 22.1 10.9 49 7.2 3.2 0.1 0.4 0 64 13 23 

80-ll0 25.7 13.9 54 8.8 3.5 0.2 0.4 0 40 16 44 

ll0-140 20.2 13.5 67 9.4 3.8 <0.1 0.3 0 26 18 56 

co ...... 




