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A. The_ i:.r.virornnent 

1. Inso.Lrlt..Y. .:;aster Island is the tr:L,nf.,'1.l.lar surro.üt of an extent 

volcano rising some 14,úOO ft. above 

the. generéi.l level of the floor of the fé,.cific ú~ean, · at a di.stancP-

. of 2.000 ~iles from the nearest point on the coast of South America 

- which is the Aré..uco península,, Chile. The nearest isJ..ands with 

permanent population are ritcairn Islo.nd, sorne 1.300 miles.to the 

west; and -~·fas-a-tierra in the Juan Fernandez Archipielago, some 

1.600 miles to the south-east. The centre of Easter Island lies in 

Latitude 27° O I S Longitude 109° 26 ,·,~est. 

The' neartst regular shippi'ng lines are those· using thé Néw Zealand-
, . 

'Panamá-Bngland route whiéh _¡Jass closé to 1-itcairn Island. Easter 

Island is visited at leéi.st· once a year by ships of the Chilean !liavy 

but otherwise· the island poi-,uh:tion, nuinbering c-about ·1200, rei:iains 

largel¡ isolated. Gn rare occasións, ºsmall o~en fishing craft from 

2aster Island have safely made the hazardous voyage of over 2500 miles 

to 'ré.hiti but several lives hc..ve been lost in such ventures. 
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None of the existinG worlJ é'.ir rout~:s ¡:..;ü.sse~ c.: lose t,o t.ne islar.r.1 ana 
1 

U1c i.so .1.-,L .i,,n ot' tl 1i:; ~;m:ül cu1m11ur,ily of' 1olync:;L.1n ori1:ln i.~ virtu-

ally l.!omµlete. 

2. l.,é!.nd_ forrr. and_geoloa. .i.:,aster Isli.J.nd · i,s cornposed entirely of volcanic 

materié.ls wrüch 

scoria and t.uff 

are .cre:J0mina.ntly of b.D a.ndesitic type. These include 
highly 

eones and scoriaceous ,or/vesicular ~avas. The 

tria.ng,.Üa.r shape is due t o the _¡..¡re sene e of t _hree major vents, - one 

at eacl: afeX of the triangle. Tí1e broaa eones of volcanic detritu 3 

around these vents are coffi~osed of beds of sccria and t~ff ínter-

layered with thin sheets of lava. The southwestern cone, Rano Kao, 

has a wide, deep crater with a fresh-water lake whose partially 

reed-covered surface is only a few hundred feet above mean se-a-level. 

'.l'he northern volcanic centre ( 'I'erevaka) has a sinaller crater (Rano 

Aroi) at an altitude of 1200 ft. which is completely covered· ,by a 

thick L'lat offloating reeds. The eastern cone (Iv1aunga Foike) has 

only a very small dry crater atan altitµde of about 750 ft. 

Another large crater (Rano Rarako) which occurs to the south-west 

of foike, contains o. fresh-water léike that is nearly covered with 

a floó.ting .reed mat. The centre of the isléi.nd is lower than the 
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three a.t'ices of the · triangle. · For exai:1ple the altitude at the ap-

proximate gep¿;raphic ce.ntre is only 5~0 ft above sea level. This 

central region is formed mainly of· lava ~lows apparently emanating 

from the northern volcanic centre. rrpminent parasi tic scoria.cones; 

of characteristic shap~ and sometimes .~ith small dry craters in t heir 

summits, occur in two lines radiating outward from the northern centre 

of VOlcanic activity. There is a strong suggestion that Easter Island 

formerly consisted of J separate islands, . and that the ptesent 

islands has been formed by the later infilling of the space ·between 

the original islands by lava and scoria. Chúbb (1) reports that the 

lava from Terevaka overlaps the ash and scoria beds of Rano Kao and 

similar evidence exists at the foot of Maun.ga Poike, 

The softer rocks of t,he three older eones have been eroded and 

cliffed by the sea, and now form high, bl unt .t,romontories. Whereas, 

by contrapt th-e coastline of the rest of the island is l0w but forrr~ect 

oi· jaggeq darkgrey lava. Because the lava crodes relatively slowly, 
! 

there are no major bays or harbours in the coastline, no large beaches, 

and very few protected anchorages. Sr..all irregularities at the 

fringe of the lava give rise to small bays, but it is only on the 

north coast, at r1.na~ena, where a t"'arasit·ic scoria cone occurs at the 

coast, that a narrow shelving b~y 0as been formed anda small beach 

of broken calcareous sheli. has begun to accumulate. The ~oastline 

shelves steeply to a 30 fathom platform, which extends up to a mile 

offshore, and then plunges abruptly to a depth of 1000-2000 fathoms 

within., 20 to 30 miles of the coast ( 2). . Consequently there is no 
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¿t:nera.l develop1.:1ent of coral .a.round the C.)ast even t hóugh mean sea 

t~:.,pen,.tures of ?OºF are probctbly warm enough. :iome ·scá.ttered gr0wths 

.of a massive foríll of coréil dccur át rr,oderate depth a :id these cor'als 

are harvested to: mo.ke bu..rnt lime for white-wéJ.shing the hou.ses. 

¡\iot or,ly does i;...~ter ü;J.éind lack beo.ch accumu1u.tlvns of quartz sand, 

but there i:; also a gener;;.l scurcity of gn.i.vel and small bot1lders 

r0c;.uired i'or constructionó.l work. 'f h ... re is onl y one boulder-filled 

e1óayment, at .11.na-havea, to the South-west of M.aunga foike. There 

are no permanent flowing rivers on the island, and consequently no 

river gravels occur. For majar construction works, such as the 

airstrip and for roads, rock crushj;pg machinery will be essential, 

and for high-grade cement work quartz sand will have to be brought 

from the maintand in bulk quantities. 

i.aster Island is about 45 sq. miL::s i n area .. ( 14 miles along the 

longest axis and 7 miles at the widest breadth), i.e. about 30,000 

acres in extent. :ne general landform of the island is best 

ó.¡-:ipreciated from the sea. Fig, 3 shows the appearance of the island, 

vi~wed from the south, the west and th~ north. Fig. 4 shows the 

Ls.ndform viewed fro1.:1 Ranokao looking to the north-east across t he 

island. The µrominent small hills ar e abnost inv~riably form~d of 

andesitic scoria (F'ig, 5); the gentle slopes sweepíng up to higher 

elev~tions are tuff and scoria beds, with thin :ayers of weathered 

lava, of the older volcanic centres (Fig. 6); and the l~wlands are 

a lava-filled pla in (Fig. ?). The lava flows appear to have been 

highly gaseous for most of this rock i s exceedingly porous and 
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gas-tunnels are very common. S;na.11 fissures in tne surface of the 

lava usually lead into much larger underground ch&Tibers, -.~n áspect 

of the landscape that was ~ut to good use during the ~eriod when 

warfare and cannabalisrn was rife on the isli.nd. In sorne places the 

roof of a subterrane~n charnber has collapsed .proqucir.g a sunken 

pocket in the r1lain;, these areas were formerly va.lued ga~den sítes 

far here .1 delica.te ;.ilants could be g\,laréi.nteed ~rotection from all but 

tht.i strongqst wincts. ;,nert:: the lava OV!::!r-ran tuffo.ceous beds, the 

lat ter were hardev:ed along the contact. Where acce ssitle, these 

flag-stone · like slábs were· used fórmerly by the F'olynesians for eructe 

hous·e construction, ·as seen at Orongo, near the lip of Rano Kao 

erater, 

i The earliest islanders were adept stonemasons and shaped, fitted and 

bored some of the hardest rocks. In later µeriods they concentrated 

more on the .. :ore easily worked andesitic tuff, - particularly that 

formi.rig the wall of iia.no-Ra.rako crater where probably sorne 1000 

'moais' were quarried. Chisels of harder fine-gr~ined l ava were 

used to chip away et the tuff which is· not 2articularly hard when 

fresh but which slowly .hardens on exposure. The tuff is studded with 

darker coloured ba.salt lapillae·, giving the rock a warty appearance 

which mislead one early v.isitor to consider the monuments as moulded 

from cJ.ay a.na 1.ater studded with í'ine gravel. J\.S final cnore these 

statues were fitted with a ca.p stone quarried from red. scoria in 
. ' 

another part of the island. rfoving tbe statues and cap stones from 

their respective.. quc:l,:-ry sites to their appointed uhu1 wD:s · accomplished 
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along pre-determined routes. h great quantity of small lava fragments 

was spread over the surf a ce of ',the ground ( to i¡¡ven cut irregularities · 

in the micro-relief and to pro vide a I rolling~_ surface) in front of 

the recumbent statue, nnd gathered from behind as the statue progressed • 

.H. by-:t:Jroduct of this labour was an occasional carµet of loose rock 

left on the plain, often subsequently used for taro ~lantations 

because of the better moisture conditions in the soil below the 

'stone' mulch • 

.i;.:,other ty;_.)e of rock on the island which owes its displacement to 

. h1.::::-ian agency is obsidian. Th€ main outcro.i:J ·is on Hé...unga Grito; but 

obsidian chi,¡.Js, sp,ear heads) axes, E:tc. occur [¡lJnost everywhere on 

the island. ,.'hen these. ª"Jpeé:.r in the soil profiles they help to 

confirm the ds...gree of soil iT,ovement and distrubé.nce that has taken 

place. übsidid.n is the hardest rock on the islé.:nd éJ.r:d is prJ.ctically 

unweathered. The tuff beds ~nd scori¿__ are wnon¿;st tht: softest rocks 

and, in r:i.a.ny .i-,:aces there have weathered to ¡.l"oduce clay several feet 

in depth. Heyerd~hl (ibid) ré~orts thé discover~ of yottery on the 

island, but th~ type of clay avá.ilable on the islo.nd would, not be 

well suited for pottery manuf&.cture and it is not surprising thá.t' 

calabash containers were in general use until recent ti.r.tes. The 

i~elá.nesians of th~ small andesitic volcanic isl&nds in the Fiji 

arcni~ielago were often forced to tr4vel to l arger islands with 

s ediJ1:"ntary and quartz-rich rocks seeking clay suitable far pottery 

ID.6.nufacture. The clay of pottery uneo.rthed by Heyer.dahl on Ea.ster 

Island might have an interesting story to tell. 
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To some extc1:t, all the above u1entioned rocks (é:xce~i:..t obsidiE:.n) becom.e 

the parent material of soils. In rúost c1.;.ses unweathered rock gra.des 

smoothly into the cl&y weathering ~roducts. The thickness of this 

clo.y v.:c..ri~ s grc:atly. It is thinnest 'Over the most re cent lav¿;, flows 

and deei-iest over the older scoria o.nd tuff beds. In rnany i-:laces, 

ho"'.ever, the clay does not form the surface soil which has a silty 

or fine sandy texture. 'l'here a.re re~son$, discussed la ter, why this 

.lighte~ and looser m~teri~l c~nnot be s~tisfactorily explained as 

a i)roduct of norm"'l genetic soil preces.ses. of a soil dcveloped from 

th..: underlying 1ock, émd one is forced to consider the possibility 

of volcanic ash. accunnü.:.tion. In J-,lacE:s the light-textured soils 

reach a de1)th of ove4· 3 feet. 

Car~ful ·soil exar.iination along transec~s radi~ting outward from the 

main volcanic centres failed to der,lonstrate any regular increase or 

decrease in the light-textured mater~il. The thickest accumulations 

occured on the western and north6rn slopes of fumo Kao and 1Iaunga 

Poike; but were also pres0nt, sporadically, on the lava plain. There 

was also some thickening towards the lip 0f the high coastal cliffs. 

The distribution of the pattern of this fine material represents more 

e. general rnantle of volcanic dust that has been drifted by the 

prevailing easterly winds and probably forms sorne ~art of the top­

soils in all Sectors r-,f the isl&nd. It certainly d0es not have the 

characteristics of an ash shower but resembles more a kind of volcanic 

loess. lts .~resence on ª1: island so very isol~ted a.ppears peculiar 

until one r~p~lls the 400-5vn foot cliffs óf foike and Rano Kao 
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peninsuló.. These cliffs are ~roding ra~idly, are largely devoid of 

J?lar.t cover &.nd are ex:--osed to the easterly tradewin~s •. Islanders 

confirm that dust clouds ~re commonly generated ovar the easten apex 

of the island, and thut dust }lilLrs oftt:n arise in the centre cf 

tr.e isl.s.nd · over areas of recently bur:r.ed µn.sture land. These, },lus 

so;::e r edistribu tion 'by erosion during heavy rainstorms, might be 

adeqJ,.te to account for tht: distribution pé..ttt:rn Óf tbe li.ght-textured 

.m.:.teri?..L Í'. simil.:..r ~henomenon h . .'..is been re;,orted from Chatham Island, 

1~ew Zealand (3). 

Cli.;nate ------- The climate of Easter ~sland of warm and moderately humid 

ty.-·e, not, unlike thé:.t of Raoul Isló.nd in the l\erinüdec ·archi_¡,;ielago 

(4) • 

. ,<JL.:orulo¿;ical r<.;cords u,\tt:nci üV1c.I" on:y ~;omt: 15 yc:ar;, but sufficient 

ct..,_t¿;, h.:..s a.ccurnuL.teJ to c;stablish tho ¡;ern .. ré..l chú.racte r of the climatc:. 

Som,:; of the earli(;:st records avé.ilable are those of Kr;oche ( 5) who 

mainti..ined a very cor;,plete set of weiJ.ther sti:.tions frorr. !fay 1911-

npril 1912, - a period wiiich hu_¡:,_¡-1ily preved to be ~;.;.irly e lose to 

~ver¿ge conditions for the isl~nd. Knoches' records are tte oniy 

ones to include data on eV&.}Joration ro.tes and soil tem.l-ieratures at 

varíous dei:,ths. 

~ie;;:.n é;.ir te: .. ~erdures 2.re of the ord1;;r of 70°F (Haoul Isla.nd, 66 °F) 

with mean moríning and everiing temµeré.tur1::s falling to 66°F and midday 

~ieél.n tc:·.,per¿tu~es rising to 7 4 °F. ThE: meé..n mínimum· air tem9eratu:::-e 

is 62°F (itaoul, 61 °1'') &.rid the. mean max:i.mwn air temperc.ture is 75°F 
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6~5f7.9T7.3! 7 .4~ 7 .o¡ 7 .11 7 .8¡ 6. 9T 6.6¡ 5 .8~ 7 .3f 7 .3¡ · 

1 --------------- _.,....._.. -------,-- - • 

p·iidday: 6 .. 5¡ 7.8~ 7.4~ 7.7i 7.2¡ 7.li 7.7¡ 6,3i 6.7~ 5.9~ 7.8i 7.4¡ · 
i 2 p.m. 6.5i Lli-6.0:2f-6.5f 7.0i 7.6f 7.5~ 6.5i 5.8¡ 7.5! 7.4¡ 6.9jMean 
i 4 p.m. j 6.lf 8.51--6.5f 7 •. fd 7.0i 7.5~ 7.61-6.Jf 6.7: 6~1T·--7.9i7.2j :Soil 
1 ~--:----··------..-- .----t------~~--~-_,;..__--.-.----t---- · t 
. 6 p.m. : 5.5: 7.0: 5.8: 7.4: 6.5: 7.1: 7.6: 5.8: 6.1: 5.9: 7.3: 6.6: · : emp. 
: .-;.. . ..:----z--- º ---:-----~ .. - ..:-----..----: : • --: n 
: 9 p.m. l 4-41 6.41 5.6~ 6.5i 6.2~ 5.9f 5,0í 4.21 3.2¡ 2.8¡ 5-4i 6.lj 5.0¡ 

·--------- ·----- ------ ' 

7 a.m. ¡ J.6~--Í6.2¡ 15. 5¡ 15~15~-15-. s¡ 20. 6i 24.1¡ 22. 8i ?.?. .8~ 20. 7~ 18, 7~ 18. 7i · 
. -,.---·· ~---.. . 

O cm 2 p.m. ¡ 30.21 24.5! 25.0! 29.1~ 30.6) 33.2f 31.7! 42.9! 39,8i 51.:j 37.3j 39.2f 34.0¡22 .3 
·----.-·---··. ... ---.---.-.. -1------~- ---· - .. ...-----,- -- ;t . 

. 9 p.m. ¡ 16.9~ 16.Bj 15.J! 15.81 15.31 15 .Sj 17.3i 18.41 20.7f 25.3¡ 21.5¡ 19.4! 18.21 
·--r_-;¡;:~-18-:-jfºi7~9r-i7,5f 17.3~ 18.of 1s~n;j:J121.of·-21:91 23.4¡2i~4: 18.8i 19.41 --· . ., . . . . . . . ., . . ~ 

íx1 5 cm !. 2 p.m. : 2/i .• 61 21.3: 21.1! 22.~21, .,9! 25--:-U 28.0: 34.4: 32.3: 1i1.sf"J:C2r-2s.9f 28.0~23.0 p:: • • • • • • • • • • • • • • p • ----..-.·---,-------.-- ;t r--~ 1'---... .~--....-- .. -----, 
E-t 9.;:,.m. : 20,0i 18.8: 18.J: 19.1: 20.6f 20.8: 21·.2; 22.9: 211 .4: 27.6: 23.7: 20.2: . 2L5: 
~· . ~ ;------ . -- ____ ...... _ .,. -·~ .. -:----~-~ --·---;:t--·-i----·-·f------;---...----~ ---·-.. --;-.---- - ~-
~ . 7 a.m. : 20.5: 19.1: 18.51 18.8! 19.?: 20.2 : 21.5! 23.8: 24.7! 27.21 23.61 20.3 ; 21.5! 
~ . . . . . ... . . . . . . " . . i ~ :.:· 10 cm -2-p-.-m-.-r-20-.o¡-·-19:sr-1-8·:zf-ié5:Br-21:·2r-22~2T_2._4~2T2?~6¡ 27.9i 31.9-¡-26.}]-2-4.Zf-2T.s!23.o 
~ • <I •••••••• o • ., • , 

l ...:i E-< : ; 9 p,m. f 21.9! 19.9Í 19.4Í20,11 22_,5¡ 22.01 23 . 7~ 27.ll 28:z1 31.6: 26,2 i 22.I+! 23 . ?l · 
! •'"1 ·--· • __ ____,,;_ __ , _ ___; ___ •·~----=·----· ~~ -.-i .. --.:---· ... r-- =--_.;.......--•~---· • -~--.. ~ --•· • 
: g : Maximu.rn at 9 p,rn, i 37.2¡ 30.5f 31.Li.i 34.1¡ 37.8i 39.c¡ 1) .• 6f 47,5; L,6.3¡ 49.3¡ J3.8j 35.7! ; : i--- - --~·-·--1----,----.....---·-· ·--f>---· ·----r--~-t--·--< -....--~---··-----~--..-----• 
• Minimwn at 9 p.m. ~ 14.2~ 13.8~ 12.'l~ 12.91 12.,q lJ.6; l(.6i 1/,,S¡ :l.7.0i 17.2¡ 16.lj 14,Ri = 
: . ------- -.- - - __ ··-;_----::::..:.===~-.. ---:=:=-----:~:.:-..:-,:=::~-----~--==--· -:-~-----=---=----~-----------.----· ~--~---- ···---~ i HOlffiOF SUNSHINE Total far month p96. 9P34. 9~ r19 .4¡ 157 .6; 19!1 • • 3 f 21'). ip 93 . 7~ 273 .2¡ 2'.JL 5! 2r13 .l¡ 175.1 l 18:~ . G; 2.L;Li-3, q . --- -----.----..... -- .... ------.---- ·--·~----"'--·.-----,-----. -~--~--..-... ·--- -, 
: % ~ 5 9 ; /~3 5 5 i 4(-, ¡ 'jl . 5 ó ~ 3 2 ¡ 6/, ; · ó2 ~ 72 ¡ /, 6. ¡ 54 ~ ~ ·'--::----------------------------- . . -· -'\....-----... .. -~---.... ·----..... • 



TABLE 2A - MEAN MONTHLY METEOROLOGICAL D;.T.ti FOR EASTER ISLAND 

MATA VERI STATION (k T. 27210 1 5, LONG 109226 'W), 125 FT. ABOVE SEJ~-LEVEL 

Jan. Feb. Mar. Apr. Maz__..,.._J_u_n_e ____ J_ul __ y ___ A ..... g ___ • __ S-ep..__t_. __ O_c_t_.~_N_o_v __ ._,_ __ D_e_c ....... __ Y_e_a_r_.,.. 

iMean Temperature ºC 23.1 23.7 23.1 21.5 19.9 i 18.3 17.8 i 17.8 18.1 19.1 20.2 21.8- i 20.4 
~---~---------~-----------~------·---------:--·----r------..------.-------.~---~------.-------
!Mean max. temp. 2C 27.0 28.2 27.4. 25.5; 23.4; 21.9 21.4 ! 21.5 _¡. 22.1 23 • .3 24.2 ; 25.5: 24.3 
¡Mean min. temp. 2c 19.1 19.6 19.3 i -17.8 1 10.9 ~ 15.1 14.6 i 14.7 i_l_4_._5_¡.__1_5_.2 ____ 16-.-3- 17.9 i 16.8 
.-.--------------------~~---------------~~-----~-".'"'--- ---4-----¡Absolute max.temp,2C 31.0 31.0 30.8 30.0 28.0 i 26.2 27.0 25.3 26.0 27.5 28.0 29.3 j 31.0 
.;.-----·~----------+----i-------.--------------...------~ 
¡Absolúte min.temp.ºC 12.0 14.0 15.0 12.7 11.0 ¡ 9.3 9.5 B.O B.O 10.0 10.0 12.0 8.0 

~ --------·~----.....-----------~-------------I Rel. Humidi ty Aire % ; 81 79 80 80 83 8.3 
. .-.----~-----------~------------------------------------·~-----------

84 83 81 80 82 · 82 82 

¡Cloudines (O - 8) 4_.6 5.5 5.4 4,7 4.8 s.o r 

¡Wind dir. & force (mean) E 3 E 3 E ~ E 3 E .3 ¡var 2 NW 3 ¡NE 2 NW .3 E 2 E 3 E 2 · E 2 
+---------------,---....,....___..------+---·----;1-----....--------..-----~~---- ...---------·~--.;------.--,-·------------·-----
;Wind.dir. & force (max.) E 6 E' 6 Var 5 E 7 E 9 jN/NW 7 NW 7 ~W 8 N 7 SE 7 ¡N/NW 7 ¡Var 6 E 9 

¡Rainfall total (mm) 101.1 83.2 112.6 113.8-r-117.6 ¡ 128.5 i 92.0 i 89.9 , 76.2 ¡ 69.7 111.4 126.9 1,232.9 
.,_~--~------------.,~.;..------+-------.i------- s ~~------:~-~-4--------:-----~ ---
iRainfall 24 hr,ma.x.(mm) 160.0 47.3 : 75.0 59.9 98.0: 167,7: 60.2 : 75.7 : 75.4: 48,0 90.9 81.0 167.7 ----~----~-~s ______________ ¡_ ______ "--------~----..s ___ . : : ----·~: ______ ~:------~--~--- ----~·--~ 
JRainfall 24 hr.max (year)j 1919 1939 ~ . 1912 j 1912 1942 1913 ~ 19.39 1919 1918 ~ 1941 1913 1943 1913 ~----~--------------·-"-____ _.__ ____ __, _______ ...._~----'-------: 



TABLE 2B - MEAN MONTHLY METEOH.OLOGICAR DATA FOR EASTER ISLJ\.ND 

MATAVERI STATION (LAT. 27º10 15, LOl ~G 109º261W), 125 FT. ABOVE SEA-LEVEL 

1Days with rain (1912/14) : 12.9 11.3 14.2 l 14.1 14.71" lJ.6 E ]4,J: 12.7 14.1 ~ 10.2 ¡ 10.7. ~ 11.l : 153.9 

ID~s with drizzle(1937~--~----~::::_o~.-1::;:::_o~.-1::!:.:_o~---5~~~--º-·-3~¡ ~-.-6-_~!~~~-0~.-~.--.-~------=o=.4=====-0~-·6~¡_~~---~0-.6~¡~~0-.J~Í 4.5 
f.Days with fog ¡ 0.1 ¡ 0.4 ¡ i i 0.1 . : 0.8 
~-----------.: --:-----·-.:--------------;.----.-·-- -----r----..-----;·-----:----
¡oays with clear i 1.8 i 1.5 i 0.5 ¡ 0.4 ; 1.0 f~o:s-f 
¡ D_a_y_s_w_i-th_o_v_e_r_c_a-st----. 6. 5-· ~ 4. 2 ·--..=.---·-1-1-.-6--.---9-~ 8-·! 10. 8 T12 . 6 : 

---------- ·=·.----:;----1..----......--·o r t =:. ¡ ays ros . : 

¡Days hail 

0,7 0,4 
18.8 ·10.3 

. . . --. . . . . . . 

0.8 1~8: 12.5 

10.2 11.J! 113.3 

. . . . --t--------- ---v-----:----~·~- ~--~----
;Days thunderstorm 0.1 0.5 

.;----------·-------~-----+--------··----0.2 i 0.1 0.1 
__ ._j ___ -;: r ¡Days snow . 

0.1 0.1 1.6 . . --

JPres sure in millibars µ015.0 !1014:6 11014 .• 1 po13.8 po1J.7 ¡1015.0 po16 .4 ¡1017 .7 ¡1017.0 ¡1018.2 i1014.6 po14.6 ¡1015.4 



TABLE 3A - MEAN SEASmlAL 1~TEOROLOGICAL DATA FOR E.ASTER ISLA.1\fJ MATAVERI STATION 
(LAT. 27º10 15, LONG 109º26 1 W) 125 FT.ABOVE SEAIEVE~ 

Nº of 

TEMPERATURE (ºC) !Mean i 9 ! 22.3 i 21.5 i 18.6 19.1 20.4 . . . . . ·~--~------------------~---------,!,----~~----~~~------_¡_ 
i_M_ean~_m_a_x_ir"_~un--~--------~--.--9--..~2_6_.9--.'--2_5_.4 ____ 2_1_._6__.._2_3_._2-i-__ 24 __ .3~ 
!Mean mínir:.un 9 18. 9 18 .o l4.8 15 .3 16.8 i------------------------;...--------------,-;.....---~..-~--~----~ ¡Absolute max:imun - 9 31.9 30.8 27.0 28.0 31.0 

Years Su.r:uner AutUITtn Winter Spring Yea:r 

:-,-----------------------..--...------.------;--~---------...-----. !Abso-lute minimun 9 12.9 11.0 8.0 8.0 8.0 

¡Relativa Humidity Air % 9 81 81 83 81 82 . . 

RAINFALL (mm) ¡Total re.i.nfall :17 p21.2 p44.o i]l0.4 ; 157 .3 fl,232.9 . : --:. 
iMaxi.mun in 24 hrs. ~12 ¡ 160 .o . 98.0 ;167.7 90.9 ¡167.7 . . . 
:- . . . . . -----:Year when 24 hrs. max. occ. ~ 1919 1942 1913 1913 1913 : 

iClaudiness (O - 8) 4.5 5.2 5.,0 



TABLE 3B - MEAN SEASONAL METEOROLOGICAL DATA FOR EASTER I SU ND Jvl..A.TAVERI STAT I O!I 

(LAT. 27210 ' 5, LONG 109º26' W) 125 FT.ABOVE SF,ALEVEL 

Y:cs . Su. • A.u • !J!i . Su . Yr . 
of days ~i t h-¡ : u : ¡ 

Nº Rain 35 . J -; 43 .0 40.6 35.0 : 153 .9 : . • 9i . Drizzl~ . 
0,4 0.9 1.3 1.9 8,2 . . . . . . Fog i ll: 0. 6 0.1 . 0 .1 .0.8 . 

i . . 
: Clear j 11: 5,1 J.6 1.9 1.9 12.5 . . 

Overcast : l l i . . 22.0 25.8 33 . 2 32.3 ¡ 113 .J 
Frost .ill~ 

~ . 
Hail ~ ll: 
Wi nds ove r Force 8 (Bft) j 11~ 0.1 0 .4 0.3 . 0 . 8 
Thunder s torm : 11: : . 0. 6 0. 6 0.2 0.2 1. 6 

·f Atmospheri c Pre s sure (mbs) 9i l ül4 . 7~1013.4!10l 6.4!1016.6~ 1015 . J~ . . . . . 

N NE E SE s sw w NW C.A.11'! ! 

<D : (]): (l) : Q) :.· Q) Q.) (l) (1) (1) : : 
C) :- u : () : C) (.) ü ü (.) ü . • 
H '\,11.. : H : ~ H : * OH * =.,. S.-.0 * S.-. ~ H * H ~ ¡.... i * ; o : o : o : o o o • o. . 

[,:; : g-¡! g-¡ : g, • ~ Ú.¡ (;., c..,. : f;t., : : 
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(m: .. oul, 7i0
f). T11e wari:1er month is Febru¿,ry and July the coldest , 

O· ( but the difft::rcnce is onl.y of thE: order of 10 F. h.nochE: ibid) 

postula.tEJs a decrease of é;bout .1 °F for: evei--y 300 ft of altitucíe. 

At altitudes of over 1000', th0 a.ir is notoriously cooler, even at 

midday. 

·¡he meanl rainfull is of th<j arder of 49 inches f,Cr annum (Raoul, 

5'l') andl is subj¡,,ct t~ 1:1'""rkc:d de:;viél.ti.ons forrn tht; norm. In some 

yc.ars, rainfc .. 11 risds to ove;r 7011 u.nd, in a 16W sovi;:re drought ye:6.rs, 

has ú;.llcm c.s low .3.S 28 11 • Th(.; numb~r of days with some ré.l.in, in an 

avt:)ragc year, is 154 b1J.t ré.infw.11 is inclim,d to be VE;ry local, 

f~llin~ as brief, intense showers covering only. e co~par~tively 

l:i.rnited areé. of the islands. TDe·onset of rainfall is also inclined 

to bt: err&tic, morE: com;ubn with a féüling barom~tric pressure but 

not associated with any p&.rticular shift in wind direction. Ge-

casion~lly ruiny weathGr for a dur~tion of 8-16 haurs is known but 

this · is Got comfüon. 'fhe hitshest dci.ily · rainú.11 ever recordtd 

Uumf 191;3) w2..s 6 '5 inches, Tht:re is no clE:ar season.e.l rhytl:"illl to 

the r ainfé:.ll, - no regJ.la.r rainy scason ·or dry seuson. The rr,ean 

monthly average shows ~- small stt;;ady increase from i·Lrch to June 

(5.1 11 j o.nd then a gradct¿.;.l decrta::ase to .... low in üctober (2.8 1i), ·very 

similar to the subdul:!d rhythm' experienced in R.c.:.oul Island (maici.m.um, 

in July 6. 5 11 
; mini.mum in l\ovt:zrtber, 2. 911 

) , ( Table I). 

The r.1, .. in recor,' ·_ng station is at l"iatnveri, at an altitude of about 

125 ft: aóove sealevel. Knoche (ibid) operated 2 subsidiary rainfall 

sté..tions for a year at 960 ft and 540 ft resfioctively, ¿.z:d found 
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t.r.at the higher station collt.cted n8a.rly 40 inchcs more_ rc.infall than 

the n-.ain st.ution durii;;.g the yt:;&.r. The island0rs concur that the 

highc:r }ó.rts of tb" island, and cilso thc centrá.l l,.owla0d of the 

·isléind receive : .. ore r&in thu.ri lvici.tavcri, and also point o~t thctt the 

1:.astern promontory, /oike, is considered to be the driest 1Jc:1.rt of 

the islú.nd. ·füe sketch mai-1 showing l-'rob1:.bl0 mean e.nnual _r;;.infall 

ri[. 8, incor~ora~0s thcse features. 

Thc. m~an reló.tive humi.dity of the air is high, é1mou0ting to 82/6for 

U.e yeúr (n..::.oul, 76i,). 'I'he air is sligbtly less humid in i•iarch 

( 79>o) and mo st humid in July ( 84%) • Du ring all nionth s exc ept Júne , 

July and .11.u6 ust, the rt:Üo.tive . humidity of the 2.ir fo.lls below ?O>G ·. 
1 

at midday, and r,orrn¿.liy ~xceeds 80/~ throughout th-= night, Comrrtonly 

there is heavy cor.dens .... tion of dew in the early morning~ 

i-i<ci&n cloud cover for the year is 5/8, with the pcriod i'íay to October 

bé.v:.n& slightly Li.On cloud than tht res.1, of thc year. r.n average 

of 13 days in the ycar.&r8 com_¡:)letely without cloud, but even on 

cloudy dé.~·s thEc clouds :.re usually moving ra,-idly, 2.nd ti.e total 

a.J1:ount of direct su.nshine is high, ámou.nt:i.ng to ove:r 2000 hours per 

é.nnum (i.e., over 50~ of the day-light hours are sunny), Fog and 

drizzle are ali,1ost unlmown, Frost, h;:..il and snow h&..ve never be~m 

rs::co:rded, 1veri thundcrstor1.1s are rare .. 

The wind blows more or l~ss stEc:adily from the east. but with only a 

very ooderat.e VGlocity (mean Vé.lue for year, E..2). From June to 

Se.:;;ter:iber, tn'-" winds t end to beco,11e vé:.rié.~ble , moving through and a.re 
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frorr. norJh-tast to north-wcst ~ Very strong winds are uncor.Ji!on and 

of short dür.:.:.tion, but it is a. distinct feature of the island climate 

that the air is always in rnotion. · Calrn days average less than J¡o. 

·:,ind velocities ar1.: considcrably gtéél.tcr on tht hills. Knoches I high 

l0vel station r~corded velocities a.veraging 2 to 3 tilnés those ex-

.i-'erienced at the main sto.ti~n and,. ofté:n were ,.,ore than doubled. 

'i'he win~ velocity normaufy rE::aches its mé.Ximu,n ncar middar, falling 

for a while at dusk, rising slightly at night and falling again near 

dawn. 

;,. characteristic' of"the island .clirnate is the V6ry sharp differenc1:: 

ir. air te .. 1~erc:.tures betwecn sun anct· shade readiogs. "I'his is .s.lso · 

' rcflected in th¿ soil t<i::ill1. era.tures · to .s. strihin¿:; degree. :In general 

the exposéd soil is sli~htly warm~r thün th~ air in February and 

slightly coolc:r in' July. The aVe;ri:J. _ e to:i;isoil tem:,..·cratures in the 

o~Jen rc:.ngt:i bGtwe1::m· 4ºF and 6°F wc1rmer th&n the é.ir, and thé soils 

at ·c.,. de;,th of 4" maintain sorne 0°F warmer th.;_. n thEa air throughout 

the yeá.r. BenGath heavy sh.s.d<:;; in tre'e pli:J.rit&tions, soil t em~eraturEas 

. , . o· 
to él. depth o'f 4", usually ke0p below 60 F; whereas in the open, 

under a s~arse cov~r of Sporobolus pasture, tempera.ture· of over 

120°F were recorded by on0 of thc authors in J.s. :1u 2.ry (::. 962) for the 

top inch of soil, and te,nperature of over 95ºF were common to a 

depth of 4 inches. During thc nig.r.t, soil t emperc..tures at a depth 

· of 2 inches, under i)<'.sture, droµpt:d to 75-bC°F; whereé.s tho·se i n the 

forested soil at E:::quiva.lent de}lth scarcely showed any cha.nge from 

their daytirne re;:,.ding. In 1911-12, Knoch1;:; re_¡..;orted ffis;;an annu2.l 
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f º·~ ;tijdé.y soil surf éi.Cé.- te.apcratures o . 95 r , f&lling to 82.5°F at 2 

incr.es d'='\;th and 77° r' at- 4 ii-lches below the .surfacc. Th8 maxiroum 

;::car. monthly surú:.ce soil. ·c"'m:t,iur<'.:.tun, recorded by i\.noche was 

12oºF.for February 1912. 

'i'ht: comtination of &lmost contenuous: air movcrnent, ra},lid.ly crw.nging 

clot:.d pattcrns, . high insolation; brief aDd interrnitterit showery 

ru.ir..fall, ·high soil temp~r .... tur;.;s and virtuJ.l absence of f on,st cover 

to ch1::ck air raovei.,ent and shadc: th':: so.il, all op6rate in favour of 

high evc:poration rates. Th(:; orJ.y mitig .... t.ing factor i's the he vy 

dew condensation in thc 1-,re-dawn.hours, but by 10 am. this moisturé s 

has usu.ally ~wa,::,orated. Thc: only measure,fü:mts of evaporation rate s 

ev.er carried out on í:· .• :::Ster .l.sland are those of hnoche (ibid) who 

s;1owed th6.t, for the p¿riod Aéiy 1911 - A,¡:iril 1912, evaporation 

amounted to 3/ 4 of the éi.Ctu&l :preci,:,lit&tion. During 5 mo:1ths of the 

year evaporation exceeded preci~itation. If thcse figures of evapo-

rc:;.tion ·rates cé.n be taki;;n as any guid..: to the :¡;.ff !?f!:iYf ;1J.Oisture 

:r:1...i:;ir.1<.:: of th<.: isl:mJ, thc net ga in to th,.; wat<.:r r i::S1:'rvvs of .thv 

isl<i.nd ,,".dy b" as low as 10-15 inch1;.;s ,.•<::r y ;;:ar. 

Skottsb(:; rg (6) draws attention to thc: E..notnaly that ·in the Juan 

FE:rm .. ndez archi¡,ielago, ~V.ás-é:l.-tierrn. Isla.nd has a lower rainfall 

thá.n Easter Island, but has abundant surface water, spring s and ,once 

had a lu.xurious forest vegetation. The waterless l i;...ndsc_a pe of Easter 

Isl~r.d has often been bl;::med on thc µorous nature of thé volcanic 

rock, but it is more lik0ly that Baster I sland, with its low, treel ess 

landscape, ~~rsist¿n~ tráde wind, and high insolatiori, lose s a large 
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l',é..rt qf th8 ri..in f<.:.11 throu¿h intC;nse e:rapor:.:.tion during thc r.üctdl.e 

of .tút: day. To sc.fe-gué.i.rd thdr ,.;,sst:r~tii'~l food cro,¡.,s, thé: a.nciGnt 

i.nhabitants of thc isic.nd sought sunken arGé..s with natural shelter 

or bt.ü:Lt stont walls to create ~h1;:;lter íroi~ the wind • . This, and thi:; 

use of rock strewn ground, prob~bly were two me~sures aimed at 

securing the ma.xin1wn use of the existing soil moisture, rather·than . . 
.. . 

to countcr to the ;,hysical o.ction of the wind on .i-;lant foliat'b• 

Iieyer¡;iahl (ibid) sums u,r the island clin&.te as a fairly equabl1:;, 

semi-tropical· climute; ~kotts1;)0:rg (ibid) as a 1oceanic w&.rhl ter:iper-

ature clima t~ domina ted by trad.& winds' ; and .Í'.r,oche ( ibid) as 

: . 'tro.t-'ical 1 ,. with close s::i.l,ülarity to that . of i-'uerto Orot.ava, in 

Teneriffe. I '(JOUld a_¡;pea.r to be true to say . that the tern.l:'erature 

is equabl~ and warm . to very warm; but t,\1E: .to is tu.re regime is erra tic, 

with an unusual combinó.tion of a humid pce.:.nic a.ir streum and hot, 

· dry soil: conditions. .Lven thc a.i;ivroach of ·tha fringe o,f the 

Hw,1bold current from ·St,ptc:mber to l-larch does little to disturb the 

regulé:.r rhythm of thc island envirorunent. 

4. . rlant cbver Th0 bri~inal, rn ... tural, pl¿nt. covH of Laster Island 

hé:.s .been th,/ subjt:ct of solil.::: s,>ecillé.:.tion. The earliE::st huropE::an · 

visitors wt:ri:.: unun:i.Jnous in tt.eir conu;1t:nts on t1i0 pr0scnce of foo<l 

gardens set in a treelcss h:.i.dsca~.;e, with r(;fe:rence to · 'woodlé.nd ( 7), 

.. shru.bs andcrushwood.1 (e) se'1::n . in thl:.,disté:ncE::. ·Forster. (9) 

reported that he saw no tree over 10 ft hign on the island, and 

co:rll!lented on th~ prest-nCt; of a low forest of crook~d ."toromiro II 

(So~hora) trees 6-7 ft high. L;:. Perouse (10) wus tte first, in 
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~-ri:-:t, to speculate upan the possibility that the islanc.t had once 

been densely wooded, and once rich in springs and brooks. 

Skottsberg(ibid, p 492. etc.) was the first to advance an explanation 

for the treeless lé:-ndscape in an environment quite well suited to 

tree growth. He considers that it is dueto the extreme isolation 

of .E.aster island and the failure of tree seeds to survive the long 

sea journey. The only tree fruit or seed to make the crossing 

safel.y ·a,...: .. ;;ears to h&ve been that of Sophora. toromiro • . The only 

· other shrubby woody }?lant was Lycium carolinian; far the rest the 

original vegetaticn was ;;redominantly herbaceous. Skottsberg. 

suggests that the original plant cover was a park-like savanna with 
1 

graves of trees and slnrubs in sheltered depressions and on the lee 
1 

1 
slo_µes of the hills, _and grossland on all the more exposed hillsides 

1 

and exposed plains, - an arrangement not unlike that still to be 

found on the drier highlands of sorne of the Hawaiian Islands, and 

tne w~r.dswept uplands of the Juan Fernandez Islands. 

Owing to the erratic moisture regime of the environrnent, vegetation 

on E.aster l sland is exceedingly- susce;¡tible to modifications' by 

burning. Tnis factor, and the inroads of agriculture, probably 

brought about the barren a.r-1pearance of the la.ndscai-e that called 

forth comrn.ent from th~· early navigators. During the first half 

of. the present century a single toromiro tree was still reputed to 

. be growing on the inner wall of Rano Kao era ter. This may now have 

died. 
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r.. sur:-iris,ing number 9f _¡.;lant introductions n; .•. ear to he.ve been :nade 

before the .füropeans C8.i11e into the 1~acific. There is sorne evidence 

that the coconut palm had teen introdu.ced and died out prior to the 

collecting expedition of .tt.rup in 1868 (11). Yé.Ills, sweet potar,oes, 

turo, 5ourds, bananas, sugar cane, te (Cordyline), tumeric, sandal-

wood, and vc:..rious trees i..nd shrubs with a fibrous cark and othe·r 

diverse uses, (Triumfeta semitrilobata; ~apindus saponaria, í,ibiscus 

tiliaceous, Thespia populinea, Broussonetia. pc:.pyrifera) were all 

est&.tlished on the islé:.rid _.0rior to the ~rrivc..l of the 'first mission-

a~ies (12) (13) (14). Yams growing wild ·still occur on the lower 

slopes of Rano Kaó crater and taro ?lants súrvive in various Tock 

parts of the .lowland lava plain, even though thése t'lants are no 

longer widely cultiváted for good. Gourcts; which were plentiful 

ir.'1911, a~pe~r·to h~vc died out. 

The originá.l grasslé..nd ve¿:etation has suffere9- changes no less t han 

the original forest and shrub communities. It was Forster . fibid) 

who first recognised a grass that covered ~he land on either side 
1 

of the partially cleared paths to the food g~rdens as a thin, 

perenni~l, Jrunaic~ grass. Subsequently this became faspalum Forste-

rianum. Skottsberg (ibid, p. 63 · et'c.) also records a;,. evidence 

gró.sses Sporobolus indicus, Pasp9-lum scrQ_b_iQ.1J}&.r;i.J;.!P-J Axonopus 

paschalis. Stipa horriq_ula, D~nth9_I1i}~ p§,scha)..i s, arid · some seven er 

eight other grasses th&t ma.y have been accidentally introduced 

during . the past Cl;ntury. i•;:any of thes~ grasses collected by Fuentes 

(ibid) and Sko1.,tsberg hbid) have become exceedingly rare and t he 
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islé.n.i h-..s now bec0me aver-run by one single native species - Sporobolus 

indieus. Heavy · grazing ~ressure by sheep, which fi1 st af.,,_.eared on 

the isl.s.nd in lb71 and were very heavily stocked on the island . 
between 1915 aná 1936, and repeated burning of dry grass to induce 

new, tender shoots to keep the sheepó.live, are the chief factors 

that h2.ve wrought profound changes in the original grassland comrnunity. 

The only other native plant comrnuni~y worthy of note are the reed 

swa.!l'~s of the lake-fille? craters. This comrnunity is dorainated by 

Scirpus r .ipariu.s, as sociated with .;unc'J.s plebeius; h.yllinga breveif olia, 

roly gonur.1 acum..inatum, and Campyloi-)us sp. and forms a thick ma.t of 

vegetation that floó.ts like a raft on the surface of the lake. The 

m.ass of live roots, rhizomes and deca.ying veteta.ble ,na.terial is from 

4 ·to 6 feet in thickness; below this raft, discoloured, dark brown 

water extends to the bottor.1 of. the crG.ter. 

5-. liY.9!.91.9~: i::a.ster I·sland is a dry isla.nd in the sense that the:te 

are no permanent flowing streams and the available natu:;,·á.l fresh-

wc.:.ter reserves á.re re;iresented,only by the three weed-overgrown crater 

lakes anda few small springs along the coastline; - hlld even the 

latter do not yield tru1y fresh water except fo.~ a brief intervál · 

at low tide. 

TLe popLllation collect what they can of the rain whích falls on the 

house roofs, and conduct this by a com.,lex system of pipes and 

channels to domestic t<.1nks. During the ;.,ore J?rolonged i ntérvals 

wíthout rain the ~opú.1ution hav,;;·to resort to the li.ibcricus method 
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of ha.ulin¿ w¿.tc::r from the neurest era ter, ir:volving 2. cl:i.mts of about 

1200 ft. CBly Vaiteá, ~he old,sheep-statio~ honestead, is served 

by }iiped w2.ter; this is brou5ht about' 3 iún from the small era.ter 

Rano li.roi. 

From t:C..e loco.tior, .. of foriner settlement:,s, it · is a~r'arent that the 

main source of domestic water for thc i:5landers w2..s forr:terly the 

springs emergini, at .sea-level at variou's points arounJ the . coast. 

Some of these s~_,rings h¿d been excavated and 1,-rovided with masonry 

walls, bút undou.btedly potable w~ter would .he.ve been av&ila.ble only 

during th(;'! interval of low tiJe. There are nine maii:1 seéi-level 

springs and eight of these h2.ve now been cemented over and provided 

with wind-mill pumps. This wc.ter is conveyed to tanks for the use 

of iivestock. ,~ survey of the quality of WéJ.tei' on E.aster Island 

was carried ou't in 1960 by .,olina ( 15) and this water, which h2.s 

a decidedly salty ta.ste, has a pH r.:né;ing froin 6.B .to 7.1, 48 to 

138 degrees of hardr;,ess; between 2000 and 5000 milligr.:..os per litre 

of chlo'rides; f.nd between 1000 and 2000 :nilligró.m per litre of lime, 

magnesia and potash sa.lts. 
1 

By contrast thc: Wét.ter from ,t...no 1,roi .::.nd fümo hi.1.rako crater l c.kes 

and w.hich is rather insi.t-'ed to tbe taste, has a ph of 7,0 ; l~ss than 

15 degree's oí"' hé..rdness; conta.ins less tho.n 500 milligra:üs pur litre 
. . 

of chlorides; and about 2000 milligrams par litre of v2.rious dissolvéd 

salts. · In tne crater, the w~ter is str0n6ly discoloured by organic 

residues from the decaying vegeta.tion m&t. In 1961°, a siphon was 
1 
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installed in Rano Harako lake and tne water piped to a new storage 

t<i:-.h. for reticulation to livestock. 

fher~ is ene small coastal spring at Mataveri which'is probably fed 

. by subterranean lea.hage from the lake in Rano Kao crater. This 

S¡-Jring yields only Q. very small flow duri.ng very dry seasons but 

h&s water of goOd quality (pH 7.0; 23 degree hardness; 760 milli-

gra,~s per litre chlorides; 1800 milligram ~er litre of dissolved 

salts) and is exploited as far as ~ossible for both domestic use 

and for the animals of the pig farm neó.rby. 

'I'he water in RE.no l\ao cr6.ter itself could be pumi,Jed toan ínter-

mediate tank aLd then ·conveyed by a tu·nnel and i:Jipeline to bataveri, 

and would Jrobó.bly sufi'ice for tbe nceds of tb-e :i:;resent population 

if no other source of water can be aevelo~ed. It is estima.ted 

( . .olina, i-bid, pl2.) that the ~atable water requirements of the 1200 

vcrscns on the island would be of the ordcr of 2000 litres per 

,¡Jerson ~er day, - ora source with a deliv~ry of .2.8 litre per 
1 • 

second. 

There is little d0ubt that u large reservoir of f:te.sh water exists 

below the island. ·l!Jaster Island is sca.rcely different from the 

volcanic isléi.nds of nawó.ii and .Samoa ( Stearns, 16 ,, ·17; Kear and !lood, 

lb) and is ;,robó.bly very much better situated in respect of ground-

water thán the coral island of ~iue (Schofield, 19). ·In all these 

islé..nds> there is, a groundwa.ter ~.radient from a hirh point below the 

centre. of the island down the sealevel. These gradients are low 
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where tt,e islands dre c.omi:,osed of pGrous rocks (of the order of 1 

to 5 feet per mile) but each islé..,-,d has b.. large lens-sha},ed ;eservoir 

of fresh water in the pores and fissures (voids) of the:rock s. This 

accullUllated rain water dis~laces the seawater that would otherwise 

fill these voids in all situations below mean se¿¡,level. The 

theoreticál situation in res~ect of the fresh water reserves below 

&ster Island is shown in Fig. 10. In tb.is cliagr¿.m, it can be 

seen thé,t the thickness of the zvne with fresh water in the voids 

thins out rdpidly neur th, , coastline. 1'h e aforementioned springs 

at seé.-level 8.re but the léakage from the 1,,eri.-heI"IJ of thc reservo ir. 

' Beneath the centre of the islá.nd there is Jrobably a depth of 

sever,:i.l thousand f eet of L"'orous rock filled with accumulated fresh 

w :.tar. The best ... ~ermanent source of sweet wate r on the islc,nd 

is to be four.d in this reservoir. 

:i'he . sweet wc:1ter reserve can be ta1-\-·ed by exc:;,v,:,.ting or boring wells 

as fo.r inlo.nd from the co ..... st as i ,s cornr:1ec surate with the de¡.,th 

which &s to be iJen.:::trated to rcéJ.ch the fre s h Wéi. t8r. li,üf-a- mile 

inland from the coast water m3.y i:;erha}ls be found at 50-70 ft , but 

if the well is to be" fiw·,,p e d ,at o. ratr3. of 2 litres ::-er s e cond 

continuously, there is sor.ie da.n ge r of infiltrc:..tion by salt water. 

It would be better to move as far in~and a s possible and selecta 

s ite where tue lá.nd is relatively low in resfect of sealevel, to 

dig e dee~ well. The extra work involved is worth the eff ort if 

one can have an assured fresh water su}lply at all times , i r respective 

of the rate of pumping , 5uch localities exist near Vaitea; to the 
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nortil of i"> ... un.ga ,~J.rihc., near hoeiroa; / and in several other places. 

}~ere a.i:1.-·le fr~sh v.:ater su~µlies are lihely to be enccuntered at a 

dei-Jth of 2UO ft or less. 1-.t the bottom of the well, sbort horizontal 

collecting tunnels' should be made in a radial patt"ern, since tr,ese. 

will increase the rá.t e of refilling with fresh water when pumi-,ir.g 

1 • • 

conunences. The ai,, ,rox:imate sites for exploratory well dig¿ing are 

shown in Fig. 11. Thich lava í'lows-are uncommon in the st.ructure 

of the island ~nd ~robably the wel~s can be ·ctug entirely by hand. 

The wall of the well 'should be timbered (and la t er cemented) to 

prevent the ingress of loose scoria. 
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l. The '..:!road :..>0il Pattern: The soils of Ec.sti::r Isló.r.d hi:i.ve been · -------
broadly map:-ed by Carlos Día.z V. (20) ín 3éV~n assoc:i.ations, in 

W~~ ' a·rA d ~5 ~oJ..'l t p s 1 ...... cn ~ grou¡)c "'- ~ y e • 

The gr0ate:r part of the ish.nd is 't>ililt u~: of soil deri ved rf.a.inly 

from ande si tic flow rocks and volc¿.¡üc asn. These fall i nto 3 

r..ain associatio:1s, i-!o't:_u }-~tua., Eoha.i and. .:roro. ú.1:t:J:ough 11volcanic 

asr. 11 occurs indiscririm.tely thro:..: .o;hout soils o.f these three 

associ<:ti.ms, there: are b¿;;,sic differ·:,n c~s between the three 

as socia tions w:,ich appe:.J.r to be correla. ted wi th differences :in 

the relative ages of the lc:i.vas. ,~rss.s "Where .the, i'volcanic asl"..1' 

lies more deeply are separated é!S the 'I'oror:d.ro series. ----- S::>ils 

dsrived r.:ai,üy fro;m scoria and. volcanic tuff beds are pL.ced in 

theEyraud and Roggeween series, the latter being developed 

mainly on the sr:1.aller :.i.nd you~ger pa:ca.si tic eones. Four s:r:.a.11 

eones wi th very pa.le colour::;d volcanic tuff :1a.ve distinctive soils 

which belong to tl~e- Te~-tea as so cio.tion. 

'.li thin the ,iotu r.:.a. tua asso cia t ion¡. V::i.i t (;a soils are deeper and 

have f8wer lava outcnps than Pir·J-piro. soils whic!': are very 

shallow and rocky; o cc;upying a strip along the centre of' t:-ie south 

coast. Vaitea soils have a ;:iore inland locdtion and are r robably 

subject . to slightly higher rai::ifall . ancl a r,-,or_e rapid ra te of soil 

movement. 3oth soils are develope& on a sloping plain of undulati::1g 
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to ro:ling relief, but ::1.-:: gernrn' .. l slope of ·t:.he plaín stez..dily 

i~1cr-, .13é., S fro::1 5-105'0 in thB case of Piro-piro soils, ':o over 
1 

15:o fvr Va:i, t;.;.J. s .,ils. 'I'his slopint:; pLün has a I ste. ~ed 1 , or 

ru .. 'T,pleci. ap_;:;ear(:ance dui:! t0 succe.:.si "TE: ~,ha ses of surface cooling 

and suo3aquent re-flo,,ing" of lü.v;;;.. The soila óf thG Hotu 1 .a tua 

Associá.tio:-i are dark brown in colour .c1nd corr;::only of ª h sél.vy 

silt loa::1 or s::.l.ty clay loam topsoi'l t(:.xt1...r_e, p:radi:1g to strong 

(yel'.i.owish) orown cla~, loam or silty cl::i.y inm~ediately in the 

ve.cinity of the we2.ü,ering porous l~va (se~ appendix Profile No.l). 

In the To!'or:;iro 2.ssocia.tion, two distinct soils wert: re:;cognised: 

Rano Ka.o soils on t :1e northern flank of Rano Kao era.ter· and 

~ki-nki soils at the extreme· e.::..stern tilJ of P'.)ike- ¡_)roJ')lOntory. 

Eotl{ soils o ::cur on 20-J(}¡¿ sbpo::;s but t he }l.ano Kao so:ils o ccupy 

a f~irly shelter~d northern slope and the l2ki-rakl soils occur 

in an extrer:1ely exposed po.::,ition along the top of high. cliffs 

ccinfronting the tra.de winds. Both s1jls a pp:-;ar to contain an 

adnü.xture_ of "volcanic ash i', both are strongly eroded, an,i" both 

h'2.ve d. characi0ri ·.,·tic ordnge-red colour. Raki-raki soils are 

silt loa:;.s or fine sandy loams re0ting on silt::· clay whereas 

RE.no Kao soils a.r:::. hcavy fine sandy loams grading through clay 

.log.r:-1 . to silty clay at ii depth of 40" (see appendix, r rofile 

No .2). 

In the Eyre.ud a.ssociution, sevon distin.ct 3oils wer2 r;.;cognis.Jd. 
. 1 

1 . .• . . . 

'I'h~ largcst .:...nd 1.:03t fm~,ort-:-..nt ar,:: the iarull-.::. soils which occur. 
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' 
tow2..rds thecentre .of .tl·1e islam.:: i:1 two broa.d strir.ls convcrgipg 

hl . t.,~ t T' 1 t d . . .i F. . 1 . roug y a1:. .r=no ;,roicr:,. er. ne r~ u :· ~E, .. o.:us, ·01..<b, 

Poike roaroa i:.i!ld Kc.:.tik:1ti soils are r(.atr ict~d to t he slopes 

or' Kiunga foik0.; \\l:·:ile SOffi0'tlhat· leS3 c1o Svly rolated soils, 

Yin.J.pa and :¿Df!lert, occur on the rn:irth-ea .. st slopos of Rano Kao 

volcano. K:mira soils form the gentle (10-1516) slop,js a. t the 

foot · of méiny of th"' stcei.,-sid~ú sc-Jri:i eones, and a~pc:ar 

themsdves to be of mixed origin, 'inc::..uding scori::i., tuff, volcanic 

ash J.nd sorne outcropping lava, ·· 'l'!H1y are deep soils, ·coir ... 7..only 

::;lightly stony but lo cally my have a mass of loo se rock strei:m 

ov,:;r the -s"J.rfacc. Th.ay are nonn""~ly L1.irly h(;)avy ·te.xtured soils 

(clay loo.ms to. clays) a:1.d often of a pronounced reddish colour 

(s,;:c .... ppendix Profile No.J). Poike soils are deep siltJ~ clays, 

less red ?.nd r . .ore ycllowish-brown in colour, anci ver.J rarely 

conb.in ston.:s. (s86 .1.Pi:,endix, Prof~lo lJ0.4), JQ.:t~ soils are 

v0ry closüy rdat0d to ?oike soils but occur on sorr.ewhat steeper 

slo:i:,·as (15-20:;o). Póike roa-ro2. ooil o'ccur only near t·:1e surrudt 

of ¡,jmngd. Poike ""nd c:.r~ oi' :::oder:lt ,üy skep to qt0ep relief 

(25% slopss). 0uarez and K~tikati soils are pal8r in colour, 

S 1)m8what shallo11er than Poikc. soils, ?,nd occur on slopes of 

15-2(},:b 2...nd 20-30:; r"sp_0ctivdy~ In so:·,.o ú :a.tUrcs t .ese last 

two · soils r oser.:bl3 t!; ¿ soils of tbe Tea-tea. Associ3.tion. 

Vinapu cJ.nd :.:::nglert soils ara dc.,:;p brown f i ne sand.y . ioams 

are developed on rolling topogr3.phy ;1nd are lo caJ.ly stoey; 
. . ,· . 

Vinapu soils on undulating l andscapes and are usually free 
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of stonGs (s0<:: .-1.pí-·~ndix, Frofilc No. 5). 

_.,, :!..2.rg-s ¡;.B.rt oi' t:,~ i:;l:.nd is rna>:·~d .::.s ¡.,_,longing to a co:nr,ound 

2.ssocL.tion, Cél Ü8d thc.: l;ah:Ü .1.SSoci.rion. 

hilly or strongly rolling with 

'T:üs fs a corcplex 

(slopes oet':Jeen 0-60;-o) 1nd th(;, scil consist rn:.. inly of close 

:::·<,.;,L:.tives of soils bdonging to t:ne dotu 1-Ltua, Eyraud <.!.Ild 

1 

f!oggcwc:0n r1.ssocL:tions. Thc M::ih::..i compound assocL.tion has 

four r::.2.1.n f:~ci0s: T'n<c1 ~ fi:i.ci..:.s of L:o 2..3S:Jcia.ti.Jn occupies 

r.-.o st of th6 northorn a.p0x of tho isl.::'..nd 3.nd is predominantly 

a hilly rGgion with many slop..:,s of ·up ti? J(}¡o n.nd 40;o; the 

Oro~ focies whic11 corr::,·,ris0s the v ery st80p slop0s of Rano Ké..o 

era.ter; the }~unz9~2_ f:1ci es ,fhich is a :--,illy region (slopes up 

to 20;;;) to the nort!1 :md northwcst of b.<J L"')ros::1ri_urn; .:md the 

Pur.L,u::i faci8s which is a somcwhat. :nor.:; gc1tly l.::.va plain with 

small scoria eones. T'ne soil pattdrn i3 Vér'IJ conplex: :md many 

of tne soils are exc0cdingly sha.llow. Róck outcror-,s are locally 

.::bunJ.1-mt. 

The í'oro .-i.ssoci~tion consists of soils d .:. rived from lava , most 

of which appe:1rs to bdong to an 08.rliE:r .[A,riod of ~ruptions 
< 

th::m those giving ris·..::: to the .iotu Hatui:.l. soil ussocic.tion. 

·;iithi.n tht:: Toro ,lssociation there ür0 four distinct soils. i"hhi-

a-gnure soils él.rE: dev--lop6d on a. sloi.iing pl a in ( 5-6;;) i:l.nd are 

gener:üly mod ..-:r z:.t~ly d-;c::::i cl .... y lor:.ms, with a good structure 

a.nd loc:uly with a Yi....I":f stony surf:ic.::. Véi.i-éi.repa soi ls are 
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duveloped on fl::.1.ttish rüli&f (0-5~o) rr.J.inly chy lo3.ms and clays 

wi th a. very well develo pcd grc..nular st:.:uctUre, ( see Al);:-Jendix, 

Fr0file No. 6), usually deep ::.nd only. lo ca.lly 1,Ji th ,loo se stone s 
I r 

st1·,:Mn on the surface. l{angéi pit,Q. soils ;:;.re devel¿ped on an 

undula. ting plain ( 5-10% slope) i:l.Dd are mainly shallow and ro cky 

loams wi th a good structure ,md a reddish bro1tm colour. l'.:ataveri 

soils are devcloped on a flattish to gently undulating plain 

(0-410 slopes), very stony and with many lava ou : crops, and are 

shallow and of a light brown colour. It i::, s 1.1Spected that the 

soil differences Ni tr.in the Toro hssoci.:. tion are caused by 

differences in the type of rock in four different lava flows. 

The P.oe:geween A3Sociation c0mprises two .r.elated soils. The 

One-r..ea soils are developed on the modera. tely steep .and steep 

slopes of the r..any young scoria eones scatter ed about the island. 

The typical soil ( see Pro file · No. 7 in the Appendix) is a reddi sh-

oro1tm silty clay loam grading to a reddish-yellow clay at about 

1811 e.hd cb~nging t,o weathered scor:i.a at about 24''. · The other 

member of this association, the Momnga-Vakakipo soils are 

developed on 1:>tt"·)ngly rollin.g to :·'.·nderately steep slopes and 

are reddish-bro,,m cl;;ys of moderate depth (about .3J" ,to 
¡' 

weathoring scoria) · • 

. 
The Tea-te.a. Association comprises two relatively unimportant 

soils deri ved from light coloured tuff s. V,.i-a-gev0: soils are 

pale grey fine sandy _loams gr;;i.ding to sandy clay loam at about 
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:.o in ches. Ori to . .soils :..i.re dü.rk grey fine Séi::1dy . clay lo.'.!.ms 

grading to r,¿!.le rinkL,h grey sarniy cLi.y ª t about 15 inch3s 
. 1 

(see Frofile No . 8 in ~he . .:i.ppcnclix). ~th soils ª{e devE:loped 

on 15-30;.; slopes, th¿ Orito soils being loca.ted nei:l.r }:.::-.ti:i.veri, 

:.c:.nd tbe Vai-a-gcva soils on tl1c nor·th sid0 of Poiki:; ¡:;rornontory, 

a t the oppa si te <md of the i sL:.nd. 

'I'be soil map (r'ig 12) accomp;.i.nying this re!ort is th:;.t drawn by 

Carlos Díaz V., :.n 191+7, : . .md it is aoout t:10 b¿;;;t thcii.t can be 

is available for the accurate plottin~ of soil data. 

r.:'here are sever.::l oth¿r inter ·.:;;Sting soil .:; to be founc;l on the 

is.:and which do ::1ot c.plJe::ir on th0 soil map b¿;Có.U:3(,, tr.ey cover 

only vsry small areas and tteir loc~tion is diffi~u~~ to plot 

·,<l.th a-ny surely on the . existing crudo base r..a.ps. One 'such soil 

(see Profile No.9 in thc Appc~dix) occ~rs ovcr a snall flattish 

plain. below the outl::.:t· ofR.ano r.rai.crater lake. This is a. 

;::;ror..inently_ gleyod soil which. has been giv,m the ;::rovisional 

name of Terevak.:.:. silty ·clay. This soil has a very dark gray 

topsoil, ch,.:.nging sho.r>.i)l y to yellow bro~·,;:1 a t 9 inches dapth, 

and t henca grading yellov.rish r""d 5.nd pal0 reddish gn::y· wi th 

prominent ,·rhitish tJOttliag .:::.t a dcpth of 18 inch.;;;s. The water-

table occurs at a ::ie:-,th Of 18-20 inches and is ~- arched ov:1:;r 

pale yellow wed.thered volcanic tµff. ·Textures are silty··clay 
J . 
1 

t..'lroughout the r=rofile . 'l'his ap1~oars to b::.. thc only soil in 
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tht: i sland w:i. th J.n abundi.int worm populé.:tion. 

to thc decomposition of t::e thick rrBt"of floating ¡~¡;;c,ds. ThGse 

ar0 VGritably '.floating' soils, i'or th•é)y oc:cur as a dE:nse 

fibrous peat (s(;e profihl No 10 in t he ,'\P!J"ndix) to a depth of 

about 5 to 6 ft and bdow this dc::th thE.y disintegra. te and 

disaFµcar in the hurnus-ch:~rgc:d · . .:.i.t"r of t::e LJ:ke. Th6y have 

been provisíonally named Rano Aroí loar::y ps;é:!. t. 

2. Toe 0oil Process • The strrngth and directíon o.f the soil process 

in East0r Island soils is :-',ot e¿,sy to 0v,.üua te • . There are several 

conflicting phenomena to be reconcíled. For instance, the total 

~nnual pr0cipitation is not very h~avy, yet all thu sóils are at 

least 1r.od0ra. tely, and in somo cases strongly, a cid. Tbis coüld bd 

taken as an indication tbat t he soils ar0 ver-J old. This 

sup_po.3i tion conflicts with the wid.sspread occurrence of c:ui te deep 

· soils whoae tcxtures :ra.r...gc fror:1 fin -..:. s.:.md~ loam to silty clay loam. 

1-breovcr, wit:, the excei~tion of the soíls of th~ '.1.'oro .-1.ssociatíon, 

strong '.icidi ty is a g ,im.rc.l f(:a tun, of Uit:- island soils. It 

i sland are o f eoui vw.lc:nt :.:.ge, 

• 
Ero sion, a.nd otl1¿,r fTO ce ss1c::s of th8 drift r0gimc :a.re clea.rly 

v0ry ;:i.ctive in Easter Island soils. .--l.s Jfü.mtíonod ea.rlier, 
• 1 

the prtis~nce of mat,.:;rial r..,s~r:ibling volcuni c ash could be 
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-.:xpl-:....ined 0y 'wind .:;~os ion of" th0 sol't ;_,:.1d,..:..;.i. tic tufí" b..,d::i. 

ex}-,~ ~,-j · n.long tL0 cli_ff L.cs.: :.i.nd suoG0quvnt r¡_,di:::tribution of 

tir..li.::, d...1s,t Q./ to-Ch -winu é>n<l w;:.ter ov.'r ·trrn 'islanr_i h..r..1-

dis:.ribution of t11G light-tL:xturud soils v.ith cle.J.rly -yi:,ible 

fr:_;,gi,e::nts of rel::.tivvly unwe·.lth"rcd volc~mic .r:ü.n.:.:rtls, combinE:d 

": _th the absenc~ of stratificution Jn thc proi'ile are two reasons for: 

postula.ting S-)C.)nciary (locssiJ.l, or alluvial) origin rathe;r than 

"ri.L:-w.ry origin by m.;;;;;i.ns of a locil volc::i.nic J.sh sl:owe::r. 

;_,breover, many of the soil profiL.s sho,I a ::;harp discontinuity 

b.stv1ccn th0 li.?:!:ter-t0xtur0d topsoil a.'1d th;;; clay subsoil, 

v:i tnout a ny sign of clay skin dovdopm0nt around the subsoil 

is t :1us no clcar fidd 0vidence of cl:.y movc.:~::-nt do1>.rn the 

profile in thc; ,,i,0.jori ty of th(:; soils. 

SpGct rog·r.0.pl:',ic a.n2.lyses of a nwnbcr of so i l sa.mple s was Célrried 

out by N. '.íells oi the :~ew L.0~1 -md 3:Jil Burc. au. These provides 

som0 verJ int.:::r"'sting d-:i.t'i but do not rcsolvs any oí' t :.e above 

anomalies. Th¿ Si-CCtrogr..i.phic d .. "1tc;;. (tE.blo 2) confim. that the 

soil pars:::nt r:t.:.:. t :...r i al is ~r0do;:,in..ntly 3.nd (:J si tic ra thor - t h:.m 

b:is¿,,ltic in nature. 'fn c, tota l :~i:1ounts oi' nickel ,ind chrorr.iuni. 

2.re f::i.r low0r t:,;;;.n is norm:.::.l for ..;oils dori ved from bas:.ütic 

rocks. Tn~ v~ry rdgh' l~vels of titar,iu.~ in all tt0 Easter Island 

s&nplc::s 'muld be consi.;h .. nt with 2.11 origin f rom b3. Si.l.ltic rock, 
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: but there 2.re also andesitic mugm<;is kno .. m to possess this feature, 

J.nd, in any case, this high lsvel of titaniwn could be the result 

of conc.:..ntr:1tion by th0 drift r cgime. Tht:: total iron content of 

the s;)ils i s ::.lso v .::; ry hi~h, whcrc.:.i.s t hc J.luniina contcnt r -:mges 

from v ~r'J low to nórr.~l. 

· Th,.; lévels of calciwn, uagn:..siwn, bariúm, :md strontium are: VGry 

low .lrtd thus in :~gr;:.¿mont wit h t he fidd c.nd ch t:rPÍC3.l é:vidence 

th.:i.t tho soils '1.re in the main, sT,rongly lc!,Chí:-d. 

It is interesting th.s.t toth Poikc and yinc-.:.pu soils of thc Eyra.ud 

Associ.:ition ha.v0 sligbtly tighor chromiu.'n., ~ckel, cobalt and 

copI:er levds th.1;1 tl10 soils of t h,., ot~·Jr associ'::i.tions. These. 

2.re the soils asso c.iated vñt h t h0 broad ula.m,ze slopes of the . . ... .. 

oldest g0ological. formJ.tions on thE.: isli·!nd, and the ea.rlier 

volcan.ic acti_vity may well hav e be::cn as:;;ocia.ted with mpre béisic 

andesitic rragmas . A s~cond f tature of i nt¿re3t in the 

spectrograf~ic analyses is the cl20.r se;,a.r'-tion of thé extensive 

flow rocks which give riso to th-2 V:ütea soils of ti1e Hotu-

N.atua Association, 3.nd those of tl:c more loec.l flows thJ.t give 

rise to 'the va.rioüs ·soils ·af the 'r'.)ro AssociJ.tion. N'ot only do t 

the l attcr soils hav:J a muen high0r ·p:-l, but the~r 2..lso canta.in 

hig;:er . l 0vcls of bariwn and s trontium and vcry low l;;:vels of 

vanadium. 

Ás yt::.t 'ther; is nó d.:l.t:.i. :;;.vailablv on ti10 ni.!.turá of t hc soil clay 

nor on thc rcsidµ:u ,d.nerals pr{,sont in th0 soils. ilh1.m thcsc 
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aspc:~ts are investi6at..;d, sot.k of the contradictory evidence 

m3.y be 0x •. úain,c;d. 

,-. lit,itl-d number of cher,ücal analyses have been ca.rried out 

under the direction of Sr. A. Hodríguez, in the ~oil Laboratory 

of the Jepartment of Conservation and Technical 11.ssistance, of 

the Chilean ~ü1,istry of .1-1.friculture, _are sho:wri in table 3. 

~oils of the Hotu·-hatua rtssocia.tion have a high cation exchange 

capacity (28-60 m.c.;.;)_ and are 01üy rnoderately well suiJplied 

with organic matt~r. bcchangea...:,le calcium is present in moderate 

ainounts (5-8 m.c.~) and exchangeable magnesiuill in moderate to high 

ar:,ounts (2-4 m. e,;:, j. Available ~otash is very high (O. 03-0.15%) 

and available ,¡Jhosphate usually low in the subsoil, moderate in 

the to~soil. The ;erct:ntagé base saturation is low (30},) in 

the topsoil to very low in the subsoil (16%). 

Soils of the ~yraud Association have a moderate to high c~tion 

exchange capacity; moderate to low orgaúic matter content; low 

exctiangeable calcium; mediUl:l exchangeable mag;nesium; · high 

available potash and very low available i,:hosphate. 'fhe % base 

sat~ration is low to very low. 

Soil s o'r the Toro .r1.ssociation have a r.-1oderate to high cation 

exchange capacity; low to very low organic matter conteDt; 

high exchangeable calcium and magnesium; high available potash 
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'1''
1 'l' l l ht mi-, • :-me. .11.::-n:avai:..-i o 0 i-;1osp ez e. ··Lic ¡o Lh3(; s.::turation is modarate 

~ 1 

to high • 

.r'ror;, tho li:r.i tcd ch0ird.c.ü .;1.ndlyses nvaO.li.ble t:1-;,re would .::..::;pea.r 

to be· confirmation th .t the soi: a é~re 3.t l¡_;:~st raoder'.l.tüy-to-

str.Jngly leacho,;;d, .'.:lnd, th 0,t the soils of U::; Toro ,i.ssocL1.tion 

a.ru :-Dt so strongly l0c.ch_,,::d J.nd h:..iv<2. a rr.uch b,, ttc;r b:.;.se status 

. I 
than all the other soils on the island. Th~se chemicál analyses, 

t:..ken toget.1:er wi th t!-,e sr,ectroscopic dat,"', suggest that the 

s0ils of 2;;;i.ster Island are, in the ,!'.airi, to te reg:arded as 

str,)ngly weathered and mod.eré.i.te-to-strongly leached soils. 

Tr~:is reµra'.;ents tho sum effect of t::_ · ;:i.ction of the soil pro'cess 

over an unknovm int,.:rvci.l of time. In tbis sect;i.on of the rer,ort 

we are rrore concerned with the dy:1é:.:rd.cs oi ü:e situation: the 

present tre::ids a.nd the v;;.r¡ing rJ.tes at wdcn the vo.rious 

iJ:cocesses ara ~-rob.:..bly o_¡:-er-: .• ting . It is necessary to t!"J _to 

evdluate the strength of current soil 1;rocesses in order to be 

sure that any recor.c: ·.ended systems of lanC.: devalopment, soi l 

. rehabilitation; etc., are likel;t to be ~n b.ne wi th condi tions 

5.ctua.lly }Jrevailing in the soil. ?o r exarnple, we know tha t the 

,;oils are alrcady le3.cbed, and '.-le know t hi:!.t t :.ere is. virt ually 

no chan ce of controlling ttis t ,-r~m.c;h .L:irning because tnere are 

:10 adeouata sot;.rces of' cét.lcium car'o.::ma.te avdilc.::.ble on the island. 

If the current ra.te of l eactinp: is rapid then we a.re foced with 

p. ver-J serious agricultural ¡~robL,m; but if the current rate of 



::.;;.!-.:.c.:inE; is sloil i.í.!1d ti,c -1cidHy of the soil hila :milt up 

slow:~: ov :-r a :Lonf, p1;;1·i,)d of ti::1e, 01~ is due to somo 

::'.3.n:.igement fa. ct0r i:: t}:e re cent ~·-::-:ricul tu::.Y.l ~istory. of thc 

islanJ,- tl:en the a;::-i~t:ltura.l _-ro'..:h::-::s rr, .y :.10 muen :,ore 

To evalc.ate succe;:,;¡;f1i:_ly ".:-h,.~ strengt) ¡_¡,;:;,o.· ,::,:::_r.::ction 

.tools ::.n tl:e :·,ands of tl:e soil ;;ur'V'0yor·. 

Tarlor ·(1949) h·:s divic:cd the soil systcm, for :i:,ur~,os.::.2 of 

.1n.:i.lysi;:;, i:1to tl,ree interdcpendent rarts :- the wasting, the 

org::;::ü.c, c.nd the drift regimes. 

c}1e1. :ic::i.l weatbering, to¡,0thc:r ,Ji ti-1. furlher tr::i.:ci:;f'orma tion and 

tru.:1s1.ocation oI th& W3b.th ·.;:'ing :;roducts and t:;eir eventual 

concentr¿,tion in various soil h9::·izons. On ~atcr Islé::.i"'ld, 

p:wsic.:.il ,·!>;]aL1~ring .' (;1corr.::.inµtion 11 ) is :· rob.::.bly :-:inir.,al bocause 

likevd . .s0 ur:knovm. Ch0.· ica.l 1:ec:.Lt,rir.:.p: ( 11é!.rgillisc:.tion11 ), on the 

ot:1 -;r '.1c!nd, c0uld '.Je very ra1:.id ·J;.; CE.:.u ..:. e t;rn backgrnund t em.peraturé 

is consistentl;r ~li1:,1·1 (about 75º?') 2:1d t ;-,,~ ür i s consistently 

hud.d (o-.rer 80;.; relativo humidi t y) fp".i'.' at l e2.st 20 of :.he 24 

hours VFJr-;[ day. On 3.ast r., r I s land, exi,os.::d. outcróp s of lava 

sr.ow only a t:"d.n WEJath2ring cru::.;t. but the rock ;¡ores withi n 

are o.ften so ft::m,;-,i and contain arí;ílla.cuous 1,1J.tcrii:ll. :-1.s a 
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:layér 6f ·soil and V;.;;g<Jt ...... ti,m Ct0Velops trie ;;.rgillis&.t:..on Vr'OCeSS 

acc-:;lcr.1tcs rapidly. In ::·o,3t ar,..,i::.s 1.:hE.r,,, tl-:~r(:,· i:, a c·a.p of 10 

ü1.ch0s or rr.orv of' soil, lava is r)tti:.:n .. ·and d0c0;'r;pos0d to an 

- . 
ac:ual d0pth. lfost cif tbi.:! ·1&va on the isla.nd is porous, - sor.1e 

lavas aré. C.X:Cec:;d:i.ngly scoriélC00US ( 13.él. 1 ) D.!1Q in tht:-Se therC; i .S 

~,ror·.ounccd argillisation· a t d~pth ." 

Juring th~ argilliss.tion procoss, nitrat0s, chioridcG, sulphates 

bccoma relc:,,:,Jd and aro tra. .. -;._::.located r::i.pidly if there is aey 

dir8ctional rr.overr.cnt of ,,;a ter. thr_ough the ~.-:.J. teria.l.. C,a.lcium, 

sodium, magnesium a.nd pot.:;.s:3ium l ik~wise :...nd r ,:lcased c:.nd ha.ve a 

relative r:1.obility of 15:12:6:5 in the orcler s:1own. Oxides of 

·silica are b.boü.t" five ti:nes ~.1s ;~.-.1bile 6.s ozides of • iron, and 

the lattcr are twice· a.s :r.obiL: as oxides of aluidnia, and all 

of these are esscn:tia.:Lly by-products of the process of .::.rgil-

lisdtion. : During argillisa.tion, .:at"<;)r rr:2y re-c.istribute the 

end products or any of the intermcdi2.te r:rod~cts·, over a varying 

dist~ce through t ri.is soil ~.:.rofilE,. T'..esé asso~'.L1.té processes 

include loss by solution- ( 11 l e2.cl:üng 11
) and lo s s by tra.nslocation 

o f co lloids ( 11 iliimGri::;.:.:. tion 11 ), anC: both , ro ccss m:iy lc .• d to 

. ' 

eluvial or illuvial conc<;;nt.r,ation,_; tl1,.t m,w r·::::-:;t..lt in the 

formation of indurated or cemonted horiwns or I pu.ns' in the soil 

pro file. · The . rocks of Eastt,~ Isb.nd 
1
are n0t particularly rich 

in silica and ·appeJ. r to lack c:ua.rtz crystals (no accumulations 

of quartz grains occurs a.nyt1here. on the island). Sorne rr .. 1.gn0tite 

and ti tanium sand c,¡n be demonstmt0d by \·1::i.shing the soil .cl.::.y, 

0\\· ,,,. . 
. . 

~ ;· 
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a::d, in general, it would ;:i.ppe11r t~;:i.t the process of argillisation 

is far ndvanced in Rll soil material formed directly from the 

cou::-it.ry rock 1 in situ 1 • The process of we;:i.thering :i,.n this material 

is virtually complete, 2.nd the current rate of argillisation of 

unweathered minerals introduced into the soil is likely to be high. 

This is an importA.nt conclusion for, on an isolated island with no 

specific fertilizer deposits, a satisfactory mP,ans of :i.mproving 

the plRnt nutrient su.):ply may prove to involve nothing more than 

crusting the local r ock Rnd mixing this with the surface soil, 

Nature will do the rest and bring Rbout a release of calcium, 

potash Rnd sorne other elements required for pl,rnt nutrition. 

The mechanism by which the weathering products Rre moved through 

the soil involves a supply of wRter in excess of thRt nee0ed to 

simply fill the fine pores in t he soil. Condensat ion of dew at 

night dRmpers the surf¡:¡ce soil but does not cause A dawnward 

movement such RS oc cu.es 'When rRin falls on the so~l. Oa En stRr 

Island the total annual rainfall .is only of the order of 50 
' 1 

inches, and possibly as muchas one-third of this is lost by 

evapor;:ition soon aftP.r it falls , on the soil. Pratic,'llly ,ül the 

rain fé:llls 1.n the form of heavy 1 tropical 1 shówers and the watPr 

does not penetrate r¡:¡pidly into 'tne soil. It is always assumed, 

becAuse the island consists od porous rock, th11t the r ninfall 

passes rapidly in the soil but it may be clearly·observed that 

Rfter a heRvy s.hower of only a few rünutes durr: tion, pools of 

w;, ter lie on the surf ac e of the soil ·f or sever al hours. 'l':he 
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u:~per pnrt of th<; :wil b0co-1es .:JatlJd, t,ud r,~pidly but t,he hcnvic~r 

cl::iy of the snL:3oil ;:iCCt,pts wnt" r sJ.owly, ~1nrticulnrly ii'in n rnth u.r 

dry conclit-Lun rrevious to the n.·riv:,l of r,ün. In m.any ,í ren s, 

there is more lnter<1l thRn vertd..cnl '."íl.OVE!!m.cnt ol' water, - Rnd this 

is one of the chief causes of the s:1ecfoculr:r erosion which is 

steadily destroying the l'!lAntle of soil qri the islnnd. Th1js, wi th 

regnrd to lenching nnd illimerization, the current proces ses.are 

probélbly not such rRpid ones AS might bP expec1:,ed, ;md the strong­

ly le2. ched condition of the soil "'lUSt Le AScribed to either ;, ge 

or to sorne other factor. There is li"'tle evidence of clay 

movement in the soil profiles a.t the present time and there is 

no R:Cu"'Ul;;.tion of WeRthering products in the form of soil 1pAns 1 • 

The significance of this ev,ÜuR tion is t h;:¡ t, ii' syst ems of so il 

fl1RD:"t,... enent invol vim: the use of fertiliz~rs <'tr e ac1plied on the 

island. 1 l osses r1:qe tQ_leaching need not b e serious, 

!'he orrzRnic repime is the mcdium by which energy is built into 

the soil system. It i s the i n troduc tion of lifP. pr ocess cs a:nongs t 

the chemic,ü and physical :¡:: rocesses in the r pveloping soil, nnd, 

in g ener;ü, soil life s truggles to ;n,1r.tain adequnte living 

conditions in thf:! f,;ce of the eXhélus ting of.:::·ccts of th e WASting 

proces s r-s. Soil life not only éldr.ls c;;rbon P.nd nitrogen to the 

soil, but these elements élrc usually combinad in such a way thnt 

the organic co:npouncls promete the rr:trntion of wr. t er , CR'tious, 

nnious; i:md possibly evm sorne gRS Pous compounds, - exerting a 

profound, nlthoúc:h sometime s t emporr,ry, el'fe.t c.t on soil R¡..-gr egations, 
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soil' moisture P.nd soil 7,ir. Xor'eovcr, d,1mcnts of the soil rr.inG:c,ü 

.._. 
vnc 

processes of the 1v;¡sting r~gir'.1e for the dur:·.tion of tj:lcir P.3socir1tion , 

In thA cP.se of d.e,cp-root"'d pL,nts nnd trees, thc ore.rinic rP.gime 

fOes further r,nd trings elements th;,t hP.ve alrE',dy beon lost f rom 

the U')pet horizons of the soil bA.ck to the soil sur fo ce. Onc of 

the most signific;:i,nt fentures of thc.orr:hnic r.egime is that it 

l::Asicr1lly depencts upon the 1·rocess of photosynthesis in plants 

growing on thc soil, Ancl wh0n th.-, rlc-Ad. plM,t ti.;sucs b : comc incorporA.ted 

in the soil, the1·~ :..~1, n rn,1rgy rclr::i.se :_¡irhicb rr.c1y conc..ttión Jt.he 

process of Argillisntion ,md :nnny the sóil processes stP.."l:'ling from 

;,rgillisntion. J).nothcr importnnt nspect of the intro'duction of 

life proces,es into the soil is that i~ promot.:-s movements and 

mixing ,·d.thin the soil nnd beti~een sur.ú~ce nnd .the soil lP.yer 

cidjRce::-it. To some extent the orgnnic regime provides n buf:er 

from e.xtri=mes ;md n protPction from sudclen fluctuc1.tion i.71 moisture 

And. t emperatu-re. The orgrinic u,gime exerts n modernting inf:::..uence. 

'In.ere is ;; close parnllel, ri.nd sometimes even fl close rclfl tionship, 

betwee:i 'the or.e-rmism i n the soil Rnd the liv(; stock living Above 

the soil: fl soil deficient in orgAnic ll'lcttt6r nnd with a u ,C'uced 

rnicro-org;,nism popul<1 tior:. is unlikely to support lélrp:e numbers of 

fr:rm li vestock. 2·:Any of these fe, .tures are wc11 illustrr,ted in 

Easter Island soils. 

One of the striking Aspects of soil gcnesis on EnstPr IslP.nd is the 

~,,et thAt the islP.nd soils h¡:;vc nevcr rs f p¡ r is known supported fl 
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dense ·forest vogetntion, dcs:)itc r1 cliim;'\tc wdl suited to trroe 

."'rowth. As mrntioncd onrlier, th:Ls is probnbly ;in ;,ccidcnt of . 

isolR tion but i t hn.s c)i:posecl the. soil to R.- long int~Tvnl ·of 

WP.é¡thP1~inf.! without the c'ount0r-benefits o{ A strong mechAnism 

for re-cycling plant nutrients. Host crnsses Are less effective 

th,m treEs in this respect, nnd one of t};le ro,·.sons why E11stE=:r 

Ish.nd soils nre so rrv1rkedly lenchcd is prob:ibly· to bo found in 

this environmentP.1 ,momnly. Not only hrav.e the soils b een deprived 

of the potenléül c1rncliornting influencE¡ · of R forest cover but 

the nnturnl grnss communities hnve bPen kept nt n level of low 

orgr1nic return by P.l:nost r, century of poor Ilk1.né:.gement involv;i.ng 

·excessive grAzing nrid burning. The soils still hnve sorne organic 

matter A.nd probélbly h<1ve él f;iirly vigorous (but ;, t ypical) rnicro-

populntion; but the efficiency of the organic cycle hAs been 

grnvely im;:><lireci. 'by unwise soil manRgemont. A-t the present stage, 

over 90/o of the islnnd is occupied by ;Jlrmts 1~hich neither demand 

nor expect.R high level of soil f ertilit y. Such plants - typif ie~ 

by Sporobulos which is dorránnnt i~ the induced pAstures - neith er 

take much.out .of .the soil nor return ·much to the soil. The 

· regul?.r burning of the g-rass swr.rd only. s erves t o short -circuit the 

soil orgnnic cycle é'\Dd convcrt or~··.nic compbund s to n s oluble 

:niner;Ü from which cnn be quickly wnshed ?..WRY by t he r riin, Since 

rriuch of the r Rinwr1ter movcs l.ci ter,üly in the soil, these potentfal 

pL:mt nutrients ~re lÁ q:rely lost to · él •;~ricul tu:r t: . Tho g~nnti ty 

of humus annunlly nccumuln t:Lng in the soil is clearly low, but 
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. _; _, .:'·., ~::..~t~r e ' -:,;-.is :-;;J.::us is lik.ely to bP w., .. .-y poor indeed. 

t'. · ~ ~1 breEtkc'\.)\fil in tr:e very ~:ot,ence of tr.c orgélni.c , regime, 

o:.:.,;:r ci.iS.,éi.'t.róus ef!ects .:ollow. ?or one, the bufleri?g r1nd 

. • . . ~ the" soi"l system gre ~~rp1••e1."y ~Jeg.~e.r.~d .• . :~su~~~ir.g propPr~1e3 o~ - . ~·- ~·· v , u~ ~ 

'S.;st-er I:tl.,;D.d soi:..s Are rerr.A rkctble for their high subsoil 

t"':n~)e~'?.tures (t:óº F ;,ta dept h of 10 11 , on sor:i.e days) .: In p:i.nce 

of an i:1su::;_?.ting la•0 er of ve[.et,;tion, the soil has developed a 

ti,; ht sod-bol!nd topsoil, bound. together wit.h grass root.s whích 

r;:: :·e:!.y penetr?. te below 8 11 , The subsoils are practically untapped 

by r,lP.nt root.5 Rnr. the re- cycling of nutrients becomes.pro;-ressively 

-...;eú:er with the pas.sage of every R.0.ditionFt~ year th:,t the _present 

i:o fl t a mini:rrur.t: e;:irthworms have long b een absent in the 

so:.: over most of t.he isJa nd; and c1S .the soil ster,cti+Y ir;creases 

in co"ilpactior., )Ore sp~ce diminishes and erosion accelel"'Rt~s • 

. 7his. woulr be sPrious in P.ny soil but on Easter I slanc , where most 

of : he soi2. s a:::-e strongly \veñ thered and t he reserve of uriwer1 thered 

::tir1er,üs is oft: er. ve:ry l;'.)w, the net effects of a wee1k org~nic 

r egime is to ~)roduc e a condition a:-'proachLVJ.g s r,er::..i.ity. · '!he soils 

of EP.s"er Isl¡::¡nd a r e not far off the point where the main reserve 

of plant r.utrients is th;;t which i s being cycled in the or/ anic 

ree ime. Further weé'tkeni ng of the lRtter will r esult. in the 

;::roduction of a pedolog i c p eneph.in or fror.i the fé:1rming po~nt 

óf v iE·~í - R. c1 esert. 'i.'h~t t his h¡:¡ s r,iot ~re t éÜrc?.. dy h¡:¡ppened may, 

' 
i ;¡ part, b e 0ue to sorne 1r ecu:pe.c~:tive influenc es r1ssocü1ted with the 
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The r:lrift rPdr1e embrices the mechani-::r1l disturbAnce oI the soil 

system by inorganic agencies. 'l'his includes the mecha,1ical :-:roe es ses 

of erosion ( c.ownslope movement éÜcled. by grn.yity, trnnslocR.tion by 

wind P.nc't WA.ter); accumulation (motivated by grr,vity, air or water), 

,rncl mixing due to cx')ansion and contr,iction of the whole soil IAASS 

or that part near th., soil surfa~e. 

Soil movement is ~..xtremely active on Easter Isalnd. In the rr~in, 

this is r:lue to the greatly WeRkened rniturftl p.lant cc:iver, but in pRrt it 

is duo to th8 ~dvrincr-d st~gP, of soil W8athcring which h·3 ~roducod 

ch.y nantle not reP. dily penetr"d,ed by wa tnr. Evidenc e of sheet 

erosion may be Sf'en every.1here and in many Rrf:ns tunnels and gulle;;rs 

a.re dissecting the 11:mdscape. Slumping and. slipping are corrunon on 

1'tll the steeper hillsides. This hígh desr~e of instab-ility -was set· 

in motion when the original· vegetAion of t 'he island was first burned, 

and the erosion has st€adily accelerated during the years of over-

stocking with sheep And thc frequent burning of the g:-ass to induce 

l1.8W shoots to feed the E'Xcessively nur:1erous shf.'f'P ·population. In 

many ñreas, there is little th:.t can be clone ex;:;ept to plci.nt trees, 

- 1:md in sor.is nrcis (e.g. on pti.rt of Poik~ promontory) it is even 

· ~roving difficult to establish·Eucti.lyptus pl Rntations . Nor:nally 

rapid erosion brings sorne fresh rock minerals to the soil surface 

and this at lenst assures ah increasc iri the plant nutrient supply 

in the derived soils. This, however, does not aiwnys occur in the 

hu"lid tropic si On hmdSCélp8S .fórmed from R
0

ndesitic é'lnd more bJsic 
. 1 

rocks. · The WeélthAring proc·esscs céln be so rapid · and thorough, 
1 . 
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thAt 0rosion rRl(i=1ses · nnd distributos mc1inly ri1r1.tericü 'thélt hf,.s 

alre2dy lost most of i ts unwenthered minernl reserves. ·Al though 

Eélster Isl;:md is not vd:thin the tropics, the r'Ate of soil we;:ithering 

r.1.".V well rt1.T'lroxiIT1c1te to th,, t of trouic<ü soils, ·nnd ~so acccler¡:¡ted 
.. J.. J. 

erosion brings little relief to the struggling· VE::getc1t.ion. 

'I'here remnins to be cons~dered the light textured often somewhélt 

s;:mdy, m;:i.tr-rLü. th:1t so commonly ovcrlies, or is interminglod with, 

thc cl.1y soil m:rntlc of !:.hn i:3lnnct. ri.casons i1nve boen givcn st;1t1nr, 

:,.;hy this might be ri locnl aeolfan deposit, ns distinct from nn 

;:,ctu,ü volc,mic ·" sh shower; and origin as dust é!br;i.ded from the 

n;:,ked tuf.fnceous cliffs Ms been postulnted, ;-matever i.ts true 

nr.ture ;:,nd origin, it is nlmost certninly, Rssociated with t.:.-:.e soil 

drift regime; - él.nd yet its. influence· onthe fertility of the soil 

appeél.rs to be almost negligible. This m.-1y in 9é1.rt be dueto the 

fé:!ct th~t the tuff beds ·EXposed in thc cli.ffs ¡:¡re ,üready highly 

we?.therect berore they c1re attRcked by the w1.nd,. and ir~ p?.rt due 

to the winnowing effect of the trnde wind which soon drops most 

of the larger pr1rticles ~nd distributes m;inly only th.c finer 

frRctions. In soil profiles thnt show·P. c~ear brep.k between the 

clAy subsoi1, c1nd a lighter topsoil, thc lntter 'differs but little 

chemicAlly frorn ~he subsoil, RpArt from a slight increélSC in the 

calciur.,, ffii'ignesiu ·-,, potnsh, ,:nd c.;tion exchtuige capé'!city nnd él 

decre2se in é~vnilable phosphate. This vo1.::.ld be in accordnnce with 

a slight augment0tion ~f fine minernl pnrticles, the :1olcanic 

gl;::¡ss portion we¡:¡thering to :üloJ:,h:u ;.:: which would rrüse t he Céltiop 
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exch,rnge capRcity and cé'Í.llSe increased phosphate fixation. 

Enrichment of soil by efflorescenc e of the .waterable ( 11 flushing11 ) 

does not occur on ~aster IslRnd, but there_is clearly sorne 

enrichment of the strip gleyed subsoil below the overflow from 

Rano Aroi crater lake. Here are found permanently moist;. 

apparently fertile, soils thRt carry a thick p;rass cover (despite 

the frequent b:urning), and the soils have a very high earthworrn 

popul¡:¡tion. There A.re no examples of earth movement caused by 

melting nnd rl.rying, or by freezing and thHwinv, anY'.vhere on t he 
1 

island. Ydxing 0ue to wetting and drying depends on the presence 

of expanding ciays;- these are not formed in any quantity on 

EcRster Island. 

To sum up this section on the soil processes most active on 

Eastern Island:-

( i) The rela ti vely :rnpid r,1 ta gf' !-oek e.~e?l.y cnn probr:bly be t\lrned 

to good use to r elease plant nut;.;r-ients from final crushed 

rock mixed with the soil. This might obviate the ·need 

fer tr.qnsporting lime and pota sh to the i sland. 

(ii) 'Ihe relative slow rate of leRc hing makes th?.; use of 

nitrogenous and phosphatic fertilizers feasable; 

although it would be better to emply legumes to i n-

corporate nitrogen from the air i nto the soil. 

Phosphatic fertilizers are unlikely to be prof itable 

to use, unless the soil organic regime is ~irst built up . 
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(iii) ·The soil orf'1mic rq:;ime is functioning HeR.kly and the 

highest priority sh,mld be given to the introduction 

of.inexpensive systems of soil manRgement th.qt will 
r 

rebuild the fal tering soil org,mic cycle. Un?er the 

environmen t;ú con di tions prevailing on füi. s.ter I slRr:1d 

the soil organic regime rrnJ.St always be the chief guardiéi.n 

of soil fertility Rnd pl¡:¡nt nutrient res ervp.s. 

(iv) Erosion, so conspicuous in many p;:.rts of the ~slA.nd, is 
! 

a resul t of ill-adapted fa'rm lllRDRgement and the only 

cure is to plant· the most seriously destroyed and 

potentially dangerous areas in trees. 
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• . 1 . • • c •.. L·,n,l_J::,. __ ,, .. :1_ .. 1_! ':(•: 1 V·., ~~~l~.'.'!..'?·1>:;1'.:;'[lt_ 
. ··-· -------· r--------------------

1 

f0r the administri..ltlon and .. roeresLive develoµment of .i..élster lsland 
(' 

ó.nj its inhci.biLnts. nlthough greatly restricted in 5cope by rigid 

financial liinitc.i.tions, and. vrith inadec_uate technical assistance, 

the 1\avy has · ·\,vertheless tried very sincerely and had considerable 
. . 

I . 
success in im.t..1roving livint; conditions on the island. Unfortunately, 

the .-avy has had less success in discovering á.n econo;,,ic basis 

u2on which develo~ment of the island might- be continued~ 

It is not surprising that so1ne of the technical aspects of this task 

J?roved to be teyond the inger:.uity of thE; l',r:,,vy to .solve them, for 

the 1)roblems are truly for;;,idó., le. 

From ·.; -:e ·to time the Navy have invited technical experts to the _ 

island for brief visits, to study specific problems on the spot~ 

· Tbus, in 1960, alarmed -at the deteriorating conditions of" tr.e sheep 

ir.dustr¡,r on the island, 11.rtLur Del'ley of the F .A.O. Technical 

i\.ssistar,ce r-iiss-:i.on \.as invited -to re.:.-ort on the livesto.ck ó.nd 

. asture i· roblerns·. ·füe :0elley re_¡Jort (23 j advised num:ervus changed 

in livestock man~3.e".ent practices and e,,,phasised thél.t increas.:.ng 

attention sho,_:ld be giver~ to ,2asture and livestock i::J.prove.ments • 

. :hmiléi.r recommendations were ¡:·!él.de by Hrepich (24) of the · ;.¡ir.istry 

of hgriculture. :.itibseq1ently tne fiinistry agreed to the ahointment 

of a resident agron.orúist to take· charge of the pasture improvement 

ex,r1eriments, wh j.ie the 1~av-y concurred in the a~;-ointment of a · 
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skilled practical and technical farm manager for the sheep ranch. 

The production of wool is the main sburce of income _for the island, 

but in addition to comments on Bnprovements require? to rr~intain and 

~ncrease wool ~roduction, both the above exJerts co.mmented on the 

need to g~icte and assist the islanders in the production of more use-

fcil 'ex.;ort 1 croPs on their individ;.ial fc.rms. The rei:::ommendoc.ti ons 

in thÍs field were less Sf,ecific. but suffic·ient was Sé:l.id to indicate 

th<..1.t lit-"C,le advc:1.nti:.ge seemed to be taken of the unique clilnat ic con-

d::i.tions ~r-ev.;üling in· this remate out.iJost of the n.epublic of Chile. 

I'he earliest recorded systems of land use on l!.aster l sló.nd made a 

considerable ím¡Jression,on tne ..:.arly i'liavigators of the ".t'acific Ocean. 

:Oehrens (loe. cit, p 135) mentiorn, cro.i:-1s growir1g in f;i.elds -;.;bose 
1 

regular shd.J:-ie wá.s é:!.chieved by the u.se of a measurint cord . hoggeween 

(2 '.) 1 described the ¡.:rir1ci1x,l pl¿ü,L.tions anct orchards as being in 

the ..:;.outh-west sector of th .:.. isla.nd, that is to say in ·the vicinity 

of :-..ano Ka.o and h.atc.veri. hervé (26) records plaht.ctions and 

6ardens of large extent, grow:ing suga r cane, sweet 1Jotatoes, ta.ros, 

ya.~s, white gourds and various fibre crop~. Forst en (loe. cit.) 

rnentions thé.t in sorne .... r eca.s baul.nas were 2lanted in holes 1 ft deep 

to collect rain and cor:.serve moisture . La Perouse (loe. cit., 

Vol 2 p. 332-333) formed a high 01~·:inion of the fert:..l:ity of the 

soil and est:imated that only about 1/lGth of the island was 

ac t.ué:.lly under cultivd.t:wn. lie also comrnents on the great skill with 

which tne ~lantations were laid out in 1 r e ctangles and long squares 1 , 

and !'ó.rmed w:itho..it e,~closure. Eeeche r (loe. cit. p .. 42) gives us 
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SOlilt:: é..1i.t-'l.i.:icél.,:,ion of the ;iattern of cultivat:i.on for he states tha.t 

the is¡anders preferred places not directly exposed to the rays of 

t,¡e scorching sun 0i. e., presumably, the, shady slol"'es. &nd shaded 

side of locc.:.l de.i:)re~sions in the 12.va piainJ a.nd that .they worked 

th"°' soil i.nto furrows at. right angle.s to the · slope, the better to 

hold tüe rainfall. He aL,o mentiones food [:,árden;:; above the bay of 

h0tu-iti) (near the r.orth cape) where a sr,1all crater formerly 

breached by the sea was i-ilanted in bananas. From ~r.ese, and other 

historical records, it is appé..rent théi.t the islai:-1ders used rna:..nly 

the deeper and n.ore sheltered soils, but for sorne crops, also 

em.Jloyed the hill slopes, and even the tops of the hills. 'i.bere are 

no indications in tbe present landsca:i,;e to show exactly wh.ere these 

old garden and orchard areas were located,'but frequently signs of 

fori~.er cultivation i::l.re encountered in soil pits dug fo:r soil P7:'0file 

st..i.dies. 

'.i'he art of a,::riculture cteclined during early part of .the 19th century 

"lvhen 1rn.;ernecine warf ó.re and canrübalism was rife on tbe island and 

the e&rliest missionaries recorded a ~veriJ different state of affairs 

to th&.t seen by t.he first europe2.n sailors (27) • .11.t this ti.me, the 

Vc;1.rious trib2.l· léi.nds were long n~rrow str::. . .r's running from the coast 

isl2.nd. nlthough cl.early .mé.rked along the c_oast; the iuner limits 

of each. tribes 1 land were somewhat vague, and the centre of the 

islé..nd wó.s e:.· sórt of noma.ns land, - a · refuge for outcasts a:r.d sur:.. 

vivors of v~nquished· t
1
ribes . (28). By 1868, the Hissionarirs had. 

1 

been succe~sfui in converting all the islanders to Cpristianity and 
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in :':bbo the Goverru:;.ent of Chil8 laid claim to the island. 

Bdore the declar,..tion of Chilean sovereignity over ,East~r Island, 

several private indivi.:iuals had J_Ju.rchased land in the Island and 

r.i.ade s. start witn at_:r:.c;.1ltural develoµrnent. · The largest of these 

ventures was th,.t belonr,ine; to a Society formed to develo:t) a sheep 

and wool industry, in th<::: year 1871, and comprised .an area of sorne 

2275 has~ frobably tbe animals were allowed to range over most of 

tne island. These early flocks may not have greatly exceed 5000 

heact·, bit their presence on the island at this time shows that 

shee~ have been exert i ng an influence on the islands vegetation and 

soil for only a little s.hort of 100 years. 

' r 

Following the declara,tion of Chilean sovereignity over iaster l.sland, 
1 

on 9th September, lbb8.,. the· earlier land µurchases were re-exa.mined 

bu-t in 1895 most of the fisc~il land of the island was rented to 

ano t her sheep-farming company; and on the exµiry of this lease in 

1915, the system was continued under a new agreement, and eventually 

came u_nder the control of él very large shee¡:.,-raisí% crnúpany which 

<:losely integ,ró.ted Oi)er •. t:.,ons on the f sl2.r,d with various large 

pro~erties which they owned on the mainland. lt is claimed that the 

shee? carrying ca~acity of the island soil was yush~d_ up higher and 

·hi~her towards the final years of the lease, Lvent~ally, in 1936, 

· the Chilean :Navy inherited the sheep industry. I{any of their 

· problems at :t~e. p.resent t;i.me S¡Jring fro:ai the eE.rl:i,~r damaging years 

when natural pastures were overstocked and overgrazed. · The ex..,ra- · 
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ordinary &nount of soil erosion on tr.e island .1-'robléí.bly also dates 

from this Jeriod of the island 1 s . agricultural history. 

Gr.e of the ;,,ost dauk .. , ing factors associa~ed with sheep grazing has 

been tht:! cise of fir1.:; as a meá.n of ¿;etting rid of dry, unpalatable 

E,ro.ss and inducing soft 1::reet shoots. ;·'eriodic grass fires almost 

certainly con~1enced with the arrival of the first ~olynesian 

colonists. Grass fires vrere ref)orted by early voyagers, such as 

i.is..,d.nski, in 16í2 (6), a~d again by Beecher in 1831 (loe. cit); 

but rebular and syst~natic burning of the natural pasture commenced 

in e~rnest from 1916 ~nwards. The original mixture of grasses on 

the island has steadily changed until only the poorest and most 

j?ersistent · species now re:c.1ain. There is now no sign of the f'aspó.'lum 

referred to as 'Jamaico. grass' collected by Dr . .r'orster, CaJtain 

Cook' s tota.nist, in 1773 and Iitany of the grass specie s noted by 

.:Skottsberf in 1916 ai:i,;eo.r to havt:: since died out. The dominant grass 

~porobolu.s,. is . ó. _.)lant which might !well rank as a noxious weed for 

all nutritiornü value a.s sheep f.iasture. fhe situation has now 

reached t .he ~taL e where it is iaL})Ossible to kee}l sheep ali ve on 'vhe 

island unless freq..ient burning of the ns. tural pasture is carried 

out. Th-..is, a hii:';hly anornalous situation has arisen, for i.a.ster 

.1.slc1nd was declared a r~ational n,.rk and Historie i<onument as far 
; 

back as 1935. Vnless r~dical changes are made in the ~olicy of using 
. . 

sorne four-fifth of the island as sheep r~nge, the final result will 

certainly be the deliberat·e destruction of a decla.red 1ational 1,:sset. 
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,·,:: -~dJition.ú source of soil de_i.i].-etion has bE:en unw:.ttingly fostered 

by the Chil.sél.n r-io.vy in their efforts to bet the _J..,frand on a sound 

economic f ootin[,. l'o sus ta in the t1ig indu stry, th~ i,aV'J encourage s 

the browinr:; of maize by the island farr:1ers. Naize is the only 

cash crop available to the islanders, andas a consequence mé:1.ize is 

sown re~eatedly throughout the year; often several successive crops 

&.re l,,.:.;.1;.en from the sa!!le ares. of soiL haturally this leads to rapid 

exhaustion of &oil fe:rtility anJ, since each married is_lander is en-

tit_led to only 5 hecto.res of fiscal la::1d, the more energetic farmers 

have reached the i-JOint where they ha.ve mined all the available 

.:,:la.nt f oods in their allotment and are now applyi.hg to exchange 

their :and for a. new pare.el of 5 hectares. This amoc1nts, ver-y 

nearly, to legalised shifting agricu1ture, and is a very bad thing 

indeed for the agricultural future of the island. 

Thus the two ma.jor for:ns of land use currently bei~g practised on 

the island are distinctly detrimental to the future of the island. 

The only places where the soils were showing reasonably maintained 
. I 

fertility were under the orchards near the houses, and under the 

eucaly_¿tus a.nd otht:r ;t-'lantations established during recent years. 

'i'h:;3re is no e:.uestion about thy hi;ED far .l-'lanting ir.ore trees on the. 

isldnd. The climate is very well adapted for tree growth and it was 

only an accident of isplc::1.tion tha.t prevented t~e islanc} from hav:\.ng 

as luxu.rient forest cover as Tahity or Juan 'Fernandez, or any of the 

oth~r racific lslands in even cooler l atitudes. This was the opinio~ 

of I'rof es::.or ;5kottsberg, who also ccnsi.dered that the i sland }Jrobably 
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originally sup~orted d forest-savanna type of vegetation, with 

considerél.bly more forest than reported by the first ti.J.ropeo.n visisors. 

'i'his o;inion is su,-,ported by an exa.nination of the soils. ln very 

many of the soil pits, there is a thin layer of very fine carbonis3d 

,,;ood fro.gments immt;diately below the uppermost ~art of the soil which 

is derived ·mc.inly from é.:.CcumuL.tion of erosion lJroducts. The carbon 

l~yer r..ay occur ~ta yaryin~ de~th in the soil ;rofile, depending 

upon the local re.t e of soil accumuLi.tion, but it is so widespre_ad 

thüt onE-: is ten.pted to imagine tha.t úlmost three-quarters of trw 

isl&nd ,nc1.y once have had some type of wood shrab or · forest cover. 

To c,rntrol erosion, and as an &id in, the conservél.tion of the water 

reserves of the island, trees should be ... úanted on all s}opes over 

15°. This policy might well be extended to include some of the very 

rocky, lowlc:.nds areas of gentle relief where pasture growth is 

restricted to less / than 50;6 of the surf&ce owing to efflorescence 

of l ava rocks • .&lcaly-~tus appears to be a very f&st~growing tree 

under islarrd conditions, but it may.not be the best tree with regard 

to conservaLion of ,noisture. Otner tree species with lower 

~rans~irativn rates should be soubht ahd tríed out on the •island • 

.:;urrM..in5 u. tne current land use tJroblems of the isL.nd, thc: following 

points need b.ttentior1: -

~-. Sheep .farming bé.i.sed on open r~nge ú1Ei.E.S.f,e:.1er.t car. no .longer be 

recon:rnended witho'ut yerr serious conseq_uences far the f .iture. 

Frevious ex}ler;i.rnt::nts with introduced grasses and clovers 

sc ... ttered @aongst the n&tive gr,.ss .he.ve · shown few sci.tisfactory 

results. 
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Clec.rly the soils! ere no longer able to supµort dBmá.ndirig and 

' 1 

nutritíous s¡.:·ecfos \Jithout the ass:'..stance of fertilisers and 

car,c'ful livv:.;tock m.:::.no{,<::tncnt. 'l'he best mam .. goi11ent system would 

be to grüdually withdraw tl1e sheép industry to two or threE:: 

selected ureas where high quality fertilized pustures and 

adeouate shade trees can be ~st~blished in advance. 

i'he pig industry operated on beha{f of the isló.nd by the .Navy 

is barely an economic proposition, and since it has become an 

incentive for exha,.ú,tion oí' the soils on thE:: féi.filily élllotments 

it would be better abandoned, or drastically modified • 

. J. Prclimin&ry attempts at afforestation are verY. encouraging, 
1 

and this é.S~ect of lar .. d use needs ra pid ex~c::.nsion te> help in the 

control of erosion and t.o µrovide better protect.ion of the 

islunds w1-üer supplies. 

If the land use polic.r· in respect of .t;aster Island is modified to 

conforr:i with thti 2..bove suggestions, there will obviously be very 

serious repercussions to the islands 's economy. Tpe chanf,e from 

extensive· to intensive she0p fannint, must involve a reduction in 

shee • ., on th1:: islc:.nd; r.ence a period of lowE::r returns from wool which 

will coincide with tbe period when money it; needed. for pasture 

esta.blishment, f'encing, t:;-e::e planting, ar,d purchase of new. livestock. 

~f at the sam8 tirr1E:·, there is a tó.}:t.ring off in the i--·ig industry, 

it will certo.inly cau~e .:.dded hardshii-i to the islanders. At the 

moment the Chilean l\:..vy is keeping th8 island economy close to the 

brE::ak-even ;ioint, but the efi'ccts of baci land us~·are cumula.tive, 



.:;.1.d ,:;very ye.:ir })laces the 1¡:,;,V'j in w. 
1 

:aore difficult !)Osition. 

There is ,,.bsolutely no ctoubt th~t i.. new agricultural ¡.,olicy is 

ur6 E.r.tly ni:eded .1.or .w.::.ster .1.sL.nd, but before 1-'roce eding to consider 

thd l:.i.n1;3s which .-:.1.r. a6 ric<-1.ltur;...l ctevelo,;?ment ;ro[.ra:."ne might follow, 

it is Vi:...luabl8 to consider some of th(:; Sl)8Cii....l features of the 

island environment thc1t must have él. powerLü influencé: on 2..¿; ri-

cul tur.:..l develo 1-iaent, 

2. ;_j .. ..;e.cLl fei::.'c.Ur8s_ of _ the_ ~ster _ islé.!.nd_ environrnc;nt_·tha.t_must_ influence 
. . 

a. :i.solc1tion .:.nd lack of trc:.r.s,.ort to Contim,ntal Chile 
---- ---------- ------------~---------- -------------

i ro6ress in airport construction is delé.yed becL.use of t he very 

real difficulty experienced i n h.ying é.D ó.dec1uate concrete strip 

' on an island ·which has no q.iártz sá.nd, no sc.:.tisfactory gravel, 

r:.o good site for qu¿;,rrying and inél.deqc12.te w&ter su~:.ply for part 

of tht: t:i,.me. ·CemE.-nt ó.r,d J,,O st of tnt: sand é::.Dd gravel h&ve to 

li.',Üt6.tions. 1,or will .... n :ürport solve the pr-obl t:om of s h i p_¡.;ing 

large quantities of _¡:,erishable .:itriculturf-1 produce, as p i he-

&pple s and bananas, even if trl:.nsport costs we r E; subsidised. 

'ro SU}'.i:-ort L. more fr ecp(;;nt shi.,,..,.l.ns s E:: rvice and m:..inté:.1i n it on 

&Ti econofüJ.C b.:;.sis likewise sc erns out of the question at present, 

- c::..t lE::f:.st until such a t::J.16 th""t tho isL,.nd r.chieves· a nruch 

hit,her stand~rd of c.tricui t...tr:..l _¡,.-roduction. Tra n s9ort limita tions 

virtualiy r 1;;strict él.t ricult ur..;;.l :-'roduction to crops tha t can 



- 52 -

w::.tl::-1.:.:.nd '..i.;-- to onc yui.r in storé.!.¡;G in thc raw condition, or 

. , . 
lS..Lar.J. 

nuts, beü.n.s c..r,d 

c¿r:_"'":..n s,.ice cro __ .s. Coff ee berries ,Üi:,ht ¿,_l'so be ir .. this 

c:,roup. ..rocessud crot's included Cé..ILfü,d fn.üts é..nd fish, and 

;ossibly ex~r~sseu veget~blo oils ind 2re~~red :itres. 

b. ::..~.,itr.t:-..ons of_ .Lé:l:J.d J.nd_ J...,c:..bour 

¡--'O::.,si'..;ll.; 1::x,..,ort crops (t;.g. 2J,::'.4,3(.1 J, but ev ... m undcr tht: .. ,ost 

i':...v0ur .. blt;; circumstú.nc""s a sm2,.ll f.:i.ctory spc:cü::.lising i n these 

.-rod-.;c:-s could r::.ot hope to compete w,i th la.rgtf esté. .. blished 

firr~s outside Chile. un ""'é:..ster Is:i...:::.1 ,d, condilions a.re far fror:1. 

L,v~urc..;.ble sJ..J1ce the c.rcc. of soils on wh:..cl'. t:.ese crops ;;'iight 

be t;rown is rcl2.ti.vely i nsi:·nific&nt; mor(-over tbe abur.dé:..nce 

of stone é.;1d roch. ,::1ah:es mE:chanisé.i.tion é:.ll but i.:i1.-ossible 

i:::1 ~c..1:y c.reé..s. í·.oreover thc lc..bour force on thE- island a.nour.ts 

to li:::ss thé..r. jOO ablE.:-bodicd 1.1ei. o.nd wor;1en . Lach of Sj,it&ble 

lc:::.nc:. a r,d th~ s, . ..all 1~bour force; av~il&ble is also an arg.l.mt.Jnt 

E,¿:ainst e st""t:...isf,ing coffee ~lc.11tc1.tions of a.cy worth-wr.ile 

size • 

c. . ,;atGr 0u00J..i"' s ----~ _____ ........ __ --

':i:-r11::re is L.tt.le doubt ti', ..... t scdrc.1.ty of w;;.tE:. r on th ... ::..;;:...and is 

onl; 



som0 distnncii1 inl1..nd frum t.hl.. cu~.:;L, L,t,.-. :.1,¡,¡.JJ ,,f f'r•:f>r. •,;rd,,,:r 

' 1 
,..il_l be c:.dee;.uate for tht.: hunk'.n ú.nd tniíuE..l JJOpulc.:.ti<..,n ,Ár.,; 

¡::;robably q-1ite od(:;quate to su,.,port 5r;1é.i.ll ir.dustrü.s, should 

W.'.lter su_¡:iplies should include well-,-digt,ing, pipt:line réticulation 

and install~~ion of purnps. 

d. boil.Conditions 

i. ~oil_fcrtili,:ty. ~n gen~rél, th0 fGrtility of the soils of 

~ster Island 111.;.y be consider<:.:d to be low, risin&, to rnodt:rE.:.te 

in the cc:.se of the soils of th~ Toro Association. host of 

the soils in the ish.nd co.nnot be expectE-d to sud;ort inten sive · 

f&rming (eith~r crop production or grazing) without sorne 

ir:1¡;..rovement in th'eir plant nutrient stat,us. .it is obviously 

out of thó question ·to tr .... nsport ~rtificfol f ertilizer .in 

adeo_ua.te quantity fro\n the Chilean irt.&inla.nci ¿nd alternative 

~yst8,r.s will h<1v0 to be deviz6d • 

. Th(;) brief stu.dy m;;..de of the str0r:..1:sth of the soil _¡:.rocesses 

op~rating under the island's environment suggests that 

one way of rei.;lacing ,r,Ei.ny, of th8 missin[. plant nutri0nts 

will be to , virtu;::..lly inv8rt thG soil profile _by using the 

crushed rock as é. to~.)soil 2..r11€Üior;:.nt, '.L'his will become 

pos.sible é.s soon as rock-cr~shi!l.é, f ~cilities ó.re availe.ble . . 

on the ish.nd. 0irnilar ex:¡.,eriments with 'c¿ua rry dust I from 

. bas¡;¡,ltic rocks w&rE. cc.rr'.ied out in .lliew .'..e2.land dur;ing the 

la:st w.:i.r, c:1.nd, .1.n tht:! main, proved successful. 
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'"'dditior...:.1 of f :rnely crush0d rock and rock ctu st to the to9-

soil will :L:i:prove th0;; .i->lant nutrie1;1;t status but wil l still 

l~ava n deficiency of .s.vaila.ble: i)h0,s¡0hat¿¿, and of nitrog8n~ 

,ütrogf:m ca~ .bci bu.ilt into the soi:), l::ly m~i:l.ns of growing 

· legume,s bu t tt ts almo st ce rt:'iin tl:ld the l8gume s will pruwe 

imposs.ible ~o e,stci.bl;ish so lqng c.LS the . sgils contir+ue .to 

hav1:; a v,:ry low. av~ilablt; phosµhate statu.s ••.. Thus, it is 

very i,:robé>.bl,:; thél.t sorne form of ...,hos¡.,hltte will na ed to be 

added to th,::" soil f§ÍQ.r,2 tht nitrógen def i c í ,.mcy problein 

can be sol ved. 

It is unfortunate thé.t the s8a-b:irds have largely de s erted 

the ~ªster J:.sland rockerieS, both on the lm.ain is1and and 

on thE¿ .s1i,.all r o cky islets. · Th,;;r0 ,is .no i,i.dt)c;uate source of 

bird gu.~no in the_ area. Since .r.hc;low ro.cky ;:Jalas y Gomez 

islet&., so11.e. 300 :niles to the, nortb.-E;:ast.~ are too lowlying, 

and are l.é..rgely swept e.le~ by sto:crn. w2.v1.::.s, t}:idrE: is no 

guano ,to be 9qtaineq from.this ·tocªlity eii;,her. 1:iany of 

the ü.l}derground e.aves of .c..aster .LsJ.,a.ncl cpnuin an ,accumulation 

of. org_E:.¡Ücé-.].ly r::i,.ch soil on thai.r [loor . . i '.l;h:i,s soil'. probably 

· cont ains sprae 1:;hos,t-ihu.t .e, · l:?ut the qu0;Dtity of cave soil ó.Vail-

é...ble i s too limited to serve &.s a general sourcc of agri-

cultural .ehos;ihat 1:; . Thc 8.1:,ount of 'seaweed r.va ilable is 

likewise lin,ited and diffic,..tlt to secure. The only me.jor 
1( 

loc¿.,l so.irce of _¡:.;hosfjhél.te is in the fish of the s ea, and 

ther e. no longer exist é:'.!lY f d.cilitie ~ for converting fish 
,-> \,, ~ ... 

into fis h-meal which could be u.sed for ?upplyint: . .i:iho sphate 
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to ;l~nts, and ~rotein with ~hos~héte to anL~als. borne 

Ju years ªL.º c. srn.:.i.11 fish-::nt:2.l pl8.nt was in o:¡:.,érc::.t,ion on 

thE: islú.nd p.nd this, together with crushed bom::s from 

slé.ughtered livt3stock, was addcd· in one form. or another to 

ti1e -islo.nd soils. únless this fish-mE:al ind'J.stry can be 

revived, _thr;::rt. will be no é:.lterné.tive but to tré:.nsport 

artificial ~hosfh~t~ fertilizers to the isl~nct, in• 

sufficient quantity to actas a 1¡rDling 1 for the 

estaLlishment of h:guminous SP.E-cies. ln this E.:ver,tuality 

the .Q.D1.Y phosµhatic fertilizc.:r thó.t should be consiclered 

is the form known as 'triple ~hospháte 1 which carries the 

hight:st ¡:,hos¡.,hate' content per bulk density i.>.nd can be 

obt ... ined in a coursely-ground or. pélleted condition, which 

will reduce; the: M,ount of iJhosphéa.te lost by fixation ~ue to 

active soil processes. 

J-..11 · tne. norm.:..l nitroe.en rcquirE.:ment of the isla.r.d soils can 

be suJplied by leg-uminous ~lants acting in ~artnership with · 

_soil micro-organisms. The µhosphate is rieeded as much by 

the latter as by the legumes, but onceth¿; phosphate . 

deficiency is overcome, the 1;lant-micro be system can be 

ex¡:ected to build atmospheric nitrogen into the soil. 
. . 

~lfalfa and subterranean clovers are currently under trial, 

but in futuN years taller sub-tropical and tropical legumes, 

1 . 

There is~ local fean such as kudzu, should be tried. 

<v4cia s~) which grows well, and which could, with advantage, 

bel seedcd f2.r r,1ore widE.:ly. 
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tho.t will cor.serve und build Uf) tbe soil orga.nlc rec,.ime • . 
Jndt.r ¡_;aster :1slc.nd conditions, it is &bsolutely esscntial 

to build up the soil huinus ú.nd kee_¡.) _thc org,.;.r,ic cycle ope~ 

r&ting at ~s high ~ level of activity .as ~ossiblt. To 

avoid unnecess~ry destruc~ioJ of soil org~nic matter by 

intense insol~tion, the soils should be man~ge~ in such a 

wc:..y that they have a n1:;arly co.ntinuous _µlá..nt covsr of adequate 

de,..,th and ,thickness to give prott;ction from. dirt;ct sunlight · 

and from ra;id h6ating. Laster Island soils should, as far 

as i)Qssible, be kept covered from the direct ra:rs of the 

sun at all +, ' 

There is no qu-u stion that, :i,.,rovi.dtd with ;::,. only minirmim 

quantity of imt1orted phosph~ te f~rtilizer and management 

ain10d at conserving soil hwr,us, t he f crtility of t.he soils 

of baster .1.sland would be greatly :i.a_.,roved. however, they 

could not be im¡::,roved to the levcl where all types of sub-

tropical and warm-tt::imper¿;ted cro-'"'s c;;;.n be grmm . Because 

of the lii.útations of tht.. n.J.tur""l soil proc esses there must 

alwaJs bt so .. 1e control exE;rted by the soil ovt:r the type 

of crops that can be gr'?wn• n. list of i)Otcntüü cro.!-is 

which could l:.e grown for 1export 1 from tht island has to 

.be culled to ·exclude ~11 crops which dem~na hich and 

c0ntinuo11s sup;,lie.s of .t', N, C2. and, probably !\• 
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ii. 0oil_~oistur1;, 11. furth":'r lirnitins f.:...ctor, associated with 

th.:. soils is tht.: su.+ly of adec.u.at1;; r;1oisturt:: for the growing 

ero,..~ and iJ,~sturl.;s, Crops -which :r,:;;qu.irc::. a V{.;)ry high &nd 

c:.l111ost c0ntiriuous su.p1il,y of soiÍ,1,19isturc COlÜd not bt; erown 

8 cono1,1ic.:::.11y on ..:..i:::;tcr l si.:i.; id • 

.l.'..úster isl~nd soils ar0 ~criodically subject to a hich rate 

of t;Vé....~Oration., to high soil tcr:11~erature;:s i..:.rid to periods 
. ' 1 

of drying out to a de:i,.:th of 18-:24 inchE-s during 1:. ~rolong(;d 

droü.¿ht. TJ:-.¿;ri::. are n.rioú.:. wc...ys of minimis.:..n~ this . fh¿; 

old"'st, ...1.nd th2.t üsed bJ t ht, anciGnt i·olynesié:.ns in 'r.i&.ny 

othc r islands, is .to ke(:;J th~ ur:us8d sur.fa.ce of th.:: soil 

covBred with a 1mulch 1 of loose stones. rlé:..t stones é..re · 

bet ter thar. round st~ne s and the surf a ce layer should be 

· a t least ó inche s ir. thici,ness . 11iulching U.e soil surfé;.ce 

with dei.1.d · orgc.:.riic r1::sid'.les is &. better known techniques and 

is better for the soil ir. thé..t it leads to the incorporation 

of extra orgi.>.riic rnatter but on the isll:.nd thbrc; is a dE:arth · 

of the~e residues . 'l'h0 ston"' 1mulch I technique could well 

be cmf-loyed on·· ~ster Ish.nd for permanent orch.:.rd cro~s. 

So great is the need to conserve soil moisture in L'.l.ster· 

lsléi.nd· soils · that every é:i.VaiL.ble systE.:m · should be triéd. 

,,ith the developme:nt of wells f or exploiting subterrn.nean 

water su.Ji,.1l ic::s, somb ifrigi:'.tion i.k:.y ever b t:: co::ne ,1-iOSsibl1:.: 
. 1 

on the island, and this will considc::rably l engthcn the list 

of crops th.:i.t could b.:: grovm with security on thc isl.and. 
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e. J.-"'ot~ntial_ cra.:.s_n.r:d_.how to_ sti..11ulatc .. ~roduction 

Tht. ¡,:iroble;n of ¡;astorc.:.l f¿¡,rin.i.ng is mainly one o:( "'sta.blishing 

¿,ood grass-lcgume sw;:.rds in cértain parts of the island wherc 

a.dequat0 water is available for livestoct, ar.d managing tbése 

units with care ¿_nd intclligl.,nce. '1'he; problcm of se::..ecting 
1 

suiti.:i.bl0 ..:cor.omic / crops i~ cor.:.Jlicated by thu probl(.;n. of trans--

porting product: t,b the mainland and th.~ li.mitat.:..or;s i.m¡;.osed by 

soil ·éli:d soil mo üture condit i.ons, by the li.mitt:d i".i.reo. of 

s,.üté:.Llt:: soi.l, and. by the limited L.bour force avé.&.ilable. 

rr~sn fruit haVé no 'ex~ort' possibiliti.es and nei.ther does 

canned fruit, unless heavily subsidised on a protected m~rket. 

Sug.:J.r cané could be grown but onlf in quá.ntities sufficit.nt to 

support a small rum di.stillery. Cotton and fibr€ crops,(also 

coffeé:, cocoi;;;. and tea) all need a bigger labour force é.r,d woulo. 

soon corr.e up a~2..inst the problem of lack of suitable soils fo:-

éx~ansion of the industry. For maintaining soi.l fBrtility, a· 

leguminous ero~ would be preferred. For e~se o: storége unti.l 

the ano.ué!.l boat arrives, a dry fruit such as a r1ut should be 
selected. 5omcthing along th~ Íines of a peanut growing i ndustry 

would b~ ideal but the price of this commodity is probably not 

high cr.ou.gh to r.iakc this industry truly economic 1.mdt3r island 

conditions. Also mechanizati.on would be almost :i..opossi.ble in 

view of th~ large area with.outcrops of l~va rock. 

Growi~g a nut crop for local cxtraction of oi.l has considerably · 

better ~ossibilities. C&stor-oi.l is already under trial on the 
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island ó.nd. lilé.i.Y .,t1rovt:l to b¿ the b1a:st of this catq;o:r; · since i't;, 

is adapt0d to f!'-irly low nutrient lev,sls in soil. .1üeuroites 

(Tung oil) is anothl;;)r nut ero¡., of t,his grou;, which mig:ht be 

worth trying, although it needs ra..th·er b(:;tter soil conditions 

for ccono:·.tic levels of ¡,roduction. 

High-priced spicé or essentiu.l .. oil croi-,s ure ó.nothcr fialct worth 

ex)loring. .1~utmeg would :>robé:.bly not succeed owing to it's 

soil fertl.lity rc:q,ür1:;ments; but high-gré:.1.de gin5er, .tur::.eric, 

and other root-spice crops could be ·grown. 

Bc.:st of ,.;.ll wul.lld be a de::ns<..;-sk.de ty¡,,c; of tre::u ero_¡.:;, om.: which 

wo.uld co,nLim, .:i..11 th~ oti,er desirE,,'ül'"' fu:i.ture;s. It is doub~f.ul 

if cloves would do well in ...,aster .i.sland soils, but tonka-bc:a.n 

trecls s,;ou.ld be tried, tov'en though ·th& world r:. ... rkt:t is sr.1all. 

:3electin¡; th.:; ide¿;_l 11 export" crop for ..... aster :i.sland will require 

ingenuity and sow:.. J?é.tier.t &xperimt:nt.. 

'.ll1ere is 011ly onE: w&y to st]J-:iulatc the i~roduction of the desired 

selected c.co,¡:,:- by ¡.,i.J.y·ing Cé.i.sh i.r.1mediately for every sin¿le ·1ot 

offered. .~'ith the passa¿,e of ti..t.,e, c;:i..1é.:..:.ity can be r,1ade á. rulir..g 
. . 

factor but Li.t the outs€:t, it is ~roduction in c;_u&ntity that will 

r'l.E:ed t0. b(;; encour<:-t,(.;d. 

J..n the situation outJ,.ined in thü fort:lgoint; i)é,ges, and bearing in mind that 

thert. a.re also econorr:i.c · 1-1roblE;1HS 1.n continental vh:f.i~ which pr¿clude any 
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sudden neavy expanditurt: on .t.aster Island })robler.1s, the lobical suggestion 

to r,:ake is one which envis.:..g.Js a slow, steady, phased · :t)ro[,ra.1.1,rr1e covering 

~ period of say, ten, year. 

~he following ~~ggestions are offered:-

10-Y.t .... ~. fnOGi.:..-. • .i';_ fü.:.1'. 'fü_, n1.:dICJ i.J.'U:it,ü .. J.::;VL.1...úi\,;.,:,hT OF LAS'i'füt L::iL,,.1' .. D --------- ---- . ---- - --- --- .. -- --------·--.----------------· -------·--- ---
lst. ihase - 1962-1964 : .:investi6a.tion and experiment 

i962 - lJ .uevelo~ment of Vaitea bxperiment&l Sta.tion as centre of 

pa.sture (grass ci.nd l egu.me) trials with varJing amounts of 

fertilizers, ;.tinor E-le:11ents, etc . 

2) · ..:::,stablishment of forestry nursery at Vaitea. 

3) :.:nvestit:,c:i.tion of problt::tí1 of sni.: ... 11 farrners; · catalogue of 

actu&.l cro¡.is and tree grown; collection of dat_a on crop 

yields as index of soil fertility; list of i~sect and 

- other pests causing d~ninished yields. 

4) .Observations ó.Ld limitE-d fertilizer experiments with potential 

new crops such as Castor oil, Bstablish a plant 

in~roduction nursery. 

5) ~rog~~.e.for inproving ·héalth of existing livestock. 

6) Careful subdivision and repair of stock fences of areas 

V;;;.itea 11'.éi.. io J\roi - r oike a.nd liario h.ao . 

7) J;Jstablishmt1nt of a ·pcrmanent technical cornmittee in Santiago . . 

to deal with agriculturó.11 dev<.;;lopment problems of &st~r 
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-LSl.:.nd_. ·I'his co1"Jnitte e should ma. int-ain radió éontact with 

th .... rtJsident agronoiüst on t;-ie island every other month. 

1963 - lj In thc light of res..i.lts obtained,_during 1962 experi.,nt;nts, 

~asture tria.ls should bE: int ensified and r.iore extensive 

arcas sown with prm:.ising. seed mixtures accompanied by 

appropriate f ertilizers. The cost of the past..i.r e establishment 

should b.::: carefully rt:corded. :J.i) to 50 has. of p'romising 

seed mi.x.turt:s should be sown a:c:id grazed by a spccial 

experir~ental herd selected from the roa.in island flock. 

2) .c:.xpé..nsion of .iJh.nt introduction nursery ar,d introduction 

of a wider range of póttritial economic plants. 3eéd of 

potential crops can be gathered with thé help of r.1'1.0 and 

othE:r interna.tional organizat::.ons from regions where si.r:li.la:r 

clima tic and soil conditions ,µrevail ( i. e. i\;orthern Kew 

le~lé..nd som~ facific Islands and northern islands of 

Caribbean region). Concentration upon crops which can be 

stored ·(i.e. nut crops from which oil can be expressed as 

.1'1.leourites) edit.le nut crops, (as peanuts, ca.shew, pecan) ; 

spice crops, (as g~nger,. t ...tmeric, eleves, nutmegs); ·Coffee 

1 

Cormnencei.1ent of f i.rst · phase i n a pro6ramme . . ¡ and possibly cocoa. 

cte1igned to show Sli,all farmers how to get better results 

frpn¡ their land; f ertilizer demonstréitions, t=tc . 

. 3) &pansion of forest nursl::ry and start of li.r.üted afforestation 

o programrrit en land of over 20 slopc: introduction of spccial 
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wind-rcsistc:mt erosion control species (i.e. i\gaio, fohutakawa, 

etc., fro1 .. ~,orthern l\ew leá.lanc.) for evrntual .i;Jlanting severely 

eroded areas of Poike peninsul~. 

4) Aeric.l photogrct.~Jhy of the isl&.nd é.:.nd preparation of air 

mosaics with ground control: pre:i,aration of accurate plani-

metric map of island • .11. light f:,lane or helicopt. er suitably 

equipµed for ~erial photography could easily be carried to 

the island on the 11 rinto 11
• 

5) Reduction 01· sneep population by lj;o of pn::sent total, and 

withdrawó.l of best ¡,.Jart of flock to three areas ( 1-'oike, 

H.::.no l\é:o and Vaitea-R.ano ,·~roi) whcn fenc e s have been repaired 

and püddoch. subdivision c<.1rricd out. lí.ie;o r ou~ flock classirg 

progranu:1e and inspection of . an:i.n¡é!.l health. 

6) ins,t-lection of air photographs a.nd planimetric rnap by t.:a_st-er -

Island Technicé.l Committee; correlation of existing soil 

ar::d other r::aps to determine general lines of zoning of 

islé .. nd ín thrce l&nd use catetcrrie s; asse..:-,bly of all ex.ist-

ing data on island 1s nátural resources; and preparation fer 

expedition of scientist$ to visit island for three months 

. in 1964. 

?) Use of air ~hotos a nd base map to plan future lL~its of sheep 

fdrrr1s and subdivision fences. 

8) ;::,e l ect i on of s ites for t.hree exploratory wells . to be surik 

tow~rds th~ centre of the island to prove ~he depth and extent 

of subterranean water supplies. 
1 ' 
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l964 (ln this year ·special transport arran~ements are recommended 

to allow for expanded scientific wor.k on the island and for the 
¡ 

completion of iuah tech~ical frojects as well digging and 

drilling to ex;ilore the subterranean water reserves). 

1) Three-morith visit to the. island by members of the i::.aster 

Island Technical committee and ·co-opted members specialising 

in plant ecology, entomology, parasitology, soil conservation, 

forestry, livestock selec.tion, etc. Fi nal selection of 

three localities for intensive sheep raising. LJelirnit ation 

of permanent boundaries for lirnit of sheep grazing, for 

afforestation, arid for agricl.lltural ·development by· island 

smó.ll farmers. 

2) Review of experimental work carried o.ut at Vaitea and selection 

·af most succéssful grass and legume mixtures to.be sown on 

sheep far o.reas. istablishment of 500 ha.s. of ii,1proved 

past~re on two of the three selected sheeJ farms. 

3) heticulation of water .from central wells to town and to newly 

established pastures; construction of additional fences etc. 

4) iteduction of original sheep flock to 50% of original total 

and restriction of all remáining sheep to permanent farm 

(ho. 3 j cm .?oike peninsula. nt this sta,ge· all sheep on island 

restricted to Poike, and given very thoi;o4gh classfng an.d 

vefting for parasites. 
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5) har.ding o ver of re-affore st.:..tion 1:;rograrnme to Forestry 

authorities; establishment of priorities for eroded areas 

requiring afforestation~ 

ó') Review of i:,ldnt introdt1ction work carried out on island and 

selection of crops which seern to have most i:,romising economic 

fu ture; establü,hment of fund t::> guarantee ;>urchase of all 

seed offering on island; organization fer collection a1.d 

distribution of seed. 

7) ~panded ,üd to islar;d fd.rmerr; assistance in planning farnily 

holdings; soil survey of area allocated for small farm 

development; re-desiening and ex~ansion of areas allocated. 

to &~all farmers where soils exhausted; programme for 
1 

rebuildir.g soil f ertility in. certain areas; esta.blishment · 

of better facilities for collect i ng and processing 

'export I crops. 

8) First step in reduction of pig industry leading to reduced 

requirernents of mo.ize for ..,.iig feed; introductio:n of quota 

system in maize production. Exµloration of alternative and 

more nutritious crops which could possibly be grown as pig 

food. 

9) Purchase of r.::ucleous of future sheep flock for island ; build 

UJ:J, on cont:Lr.ent, of sheep of good quality for di.spatch to 

- island in 1965. 
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2nd. _ ?hase - :.962-1.263: .i:.xpf!.nsion of .ueveloJ:-',nent Prograrrme 

19ó5 :t.stablisnment of two new flocks of sneep on the land previously 

prepared at Vaitea and -i.d.no 11.2.0,; clo':;.3e á.ttention.to stock 

;nanagement land livestock health; trié .. ls with conservé.tion of 

fodder in form of silaie and hay. Cont.inue seggreg~tion of 

remnants of former flock on 1-oike peninsula and begin pasture 

improvement prograr.une on this farm with sowing 100 has of 

~asture and legume seed with fertiliser . Continue afforestaticn 

prograrrnne. Legislation tot&lly prohibiting the ·lighting of un-. .. . . 
~uthorised fires within nfforest2.tion area. Inauguration of 

cleared fire-breaks and fire patrols. Intensify ~'Ila.11 farm pro-

duction by means of credits and fertili$er su~plies. 

1966 Continue development along same lines. Shipment. of- first bulk 

1export 1
• crops to coincide with further reductio4 in maize grown 

as p_ig f eed; virtilal extinction of pig industry· in s-ight. 

1967 lsland Techr.ical Committee to review progress 2..r.d invite thorough 

"economic investigation of prq¿;ress of &.gricultural developr:ient . . . 
. in its e:Xisting stage; review of I export I crops in light of needs 

of máinland Chile and world markets. If favourá.ble report, con-
. . 

tinue same 9rogra.mme through 1968. 

¿rd._ .?hase_ - _\2~8-72: .cmergence of Islar,d as self-sufficient economic unit 

1968 · islánd ·economy riow dependent upon livestoch products (wocl and 

meat) from three intensive grass farming areas, plus 'ex;ortable 1 
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roduce fror.1 islander 1s allotmcnts. The annual development. 

to expenditure for agricultur~ will probably exceed returns until 

1972 since the soils will ·b~ slow ~o recover from their long 
r 

historical decline and will need regular treatrr..er.t with ferti-

1972 lizers to accelerate their build-up. Possible development of, · 

poultry products and fish (tuna) canning industries. 
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A P P §._N D_I_X -·----------
iJESCRIFTivl\iS uF tAST:ER ISL.hl~J SOIL PRCFILbS _______ .,. ___________ -------. 

VrlIT.r.J\ silt loam 
---~---------~ - J 

Location of Erofile 1 1/4 miles 11iorth of Vb.itea homestead 

_Relief_and altitude Level area in sloping plain with oroad steps formed 

by lava flows; 990 ft above sea-level. 

Farent_materia.l_of_soil Andesitic lava with sorne adrnixture of volcanic 

dust. 

trobably Sophora scrub 

ACtgal_¡;)lant cover : S~orobolus grassland 

12-2411 

24-27 11 

on ••• 

0-12 11 dar~ brown (7.5 YR 3/2-4/2, moist) sligh.tly stony silt 

loam; friable but matted with grass roots; strongly developed· 

very fine ang~lar block-¡ to coarse granular structure; ver:y 
! 

slightly sticky and slightly to moderately plastic when moist; 

bou~da.ry dif fu se; ( pH 5 • O) • 

dark brown to dark yellowish brown (7.5YR 3/2-lOYR 3/4, IT.oist) 

stony silty clay loara, friable; very strongly developed fine and 
' 

very angular blocky structure; very slightly sticky and moderately 

,l-ilastic when moist; boundary merging; very fine fragments of 

carbon at 15 11 ; (pli 5.2) 
. . . 

mainly strong· brown (7.5 YR 5/6," moist) light clay with fragments 

of pale grey and-red decomposing po:r;-óus lava; firm; wea.kly 

devel oped blocky structure j ·:aodera.tely sticky a.nd strongly plastic 

when moist; boundar:y irregular;· (pH 5.4), 
grey, reddiph and strong brown decomposing l ava 
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P...U~O Í\.AÜ heavy fine ::"nd;y_loam 

Loc~tion of frofile 1/2 r:üle South of Mataveri, on lower slopes of 

Rano lí.ao volea.no 

Relief ~nd altitude 0-¡;¡oderate plar1eze slope of about 7 ; smooth to 

slightly rumpled microrelief; 140 ft above sealevel 

rarent_illaterial oi soil 1'1'.lin],.y andes~tic scoria, probably overlain with i 

0-10 11 

10-281r 

on ••• 

1 
1. 

110 11 of vo).co.nic dust. 

t'rob.:c,b_ly crassland 

Sporobolus ·grussl~nd 

brown to reddish brown (7.5 YR - 5 YR 3/3, moist) heavy fine 

sandy loam; firm ~o friable and strongly laced with grass roots; 
I . _.. h ·~·" ;.}' 

moderately dev~J_oped piedium suban~lar blocky structure breaking ~ 
\ 

to fine angular blocks and coarse granules; very slightly sticky 
. . 

and moderately plastic when rnoist; boundary merging; (pH 5. 9). 

r ediish brown :(5 YR 3/ 4-4/4, moist) clay loam; friable to very 

friable; _massive breaking to very fine granules and crumbs; sligtt 

to moder&tely sticky, moderately to strongly plastic when moist; 

boundary distinct; (pH 5.8), 

red (2.5 YR 4/4, raoist) .silty clay; firm; weakly developed coarse 

tlocky structure breaking to medium-sized angular blocks and 

sorne co¿rse gra.nuels; slightly sticky, moderate to strongly plastic 

~hen moist; bound~ry merging; (pB 5.8) 

s:imil.:i.r material but lumps of yellowish-red weathered scoria 

becoming éi.bundc.J.nt. 
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FROnLE - t-.o. _J : 

Location_of profile 1 mile Nl\lE of HL.ngaroa township 

Relief _ and_ al~ i:t1lde strongly rolling to, rolling foothill i1opes . (12° ) 

of SJáall gcoria cone; altitude 300 ft. abo ve sea.l 6ve:.. 

,arent_material · of soil 11taínly él.ndesitic scoria and tuff beds 

i'<atur¿,,l_J:?L ... nt_cover : i:irobc.bly gré.ssland 

rlctual_~lant_cover S~orobolus p~sture 

Soil_¡irof ile 

0-6 1~ dusky red (10 R J/4, moist). silty ch.y; firrn; sú·óngly developed 
. 1 

ó-24 11 

24-55 11 

on • • • 

coarse granular structure breáking with difficulty to very fine 

grar,ules únd sorne crumbs; slightly sticky, moden:1.tely . plastic 

when moist; .bourtdaty diffuse; (ph 5.9·). 

: weak red (10 H. 4/ 4, ·moist) heavy':.cÍay·;'· ·,iery firm; strongly developeé 

coarse angular blocky structu're breaking to medium blocks, coarse 

and fine granules; slight-to-modera.te ly sticky, very· strongly 

plastic when moist; boundary merging; (pH 5.6) . 
. . . 

somewhat varicoloured, máinly weak red and red (10 YR 4/ 4 and 10 

YR 4/8, moist) silty clay with occas..:..onal small fragments of ' 

decoiú~osing scoria, firm; weakly develol:)ed very coarse blocky 

to irregular pris~tic str~cture breaking to strongly developed 

·coarse granular structure; · slightly sticky, strongly plastic 

when moist ; boundary merging (pH 5.7). 

s:L .. ilc.r ffiél.terial with la.rge lumps of weathering scoria. 
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........... ..,... .. ' 
.·;~__;:.l.-- . 1,0, _ ;j 

~oc~tion of crofile -----------~·------ n.bout 1/4 mile west of surrunit of rlfaunga: r'oike 
. 1 

.'.:imall flattish area 0:1 long, gentle (5~) planeze 

:slope of 2oike volcanic centre; ~ltitude 550 ft 

above seé..level. 

1 

.,·i.ainly a:ri.desitic tuff 

Aliuost ?ertainly grassla.nd 

.,...ctu&l_ .:L.nt_ cover : Sporobolus pústure 

Soil fifOfilo_: 

.0-1511 dc:.:.rk brown ( 7. 5 Yn 3/2, moist) silty clé.y loé:.!n; firm-to-friable; 

strongly develo~ed very fine s~b-f;.!lgular blocky and coerse granular 

structu:r>e; -non-sticky and moderately plé.i.stic when moist; boundary 

:-.1erging; ( pH: 5 .1) · 

.::..5-3011 brovJn ( 7. 5 YR 4/ 4, moist) <'L.+ y· el.ay; friable weakly developed · 

rnedium e,nd fine L.ngular blocky stru.cture; i,oderately sticky and 

'.;-üod.eré:.tely }Jlastic when moist;boundary merging~ (ph 5.0) 

30-55 11 reddish brcrwn (5 YR 4/4, ·moist )· silty clay; friable ·but compact 

I in situ 1 ; strongly developed fine and very fine angular blocky · 

structure; slight-to-moderately sticky, moderé..te-to-strongly 

plastic when moist; · boundary diffuse; (})h 4. 9). 

55-7011 yellowi::¡h,-red ( 5 YR 4/8, moist) silty clay; firm-to-friable; 

weakly áeveloped mediu.~, fine and very fine blocky structure; 

sl~ghtly sticky, moderately plastic when moist; bounds.rymerging 

(pH 4. 8). 

on ••• similar yellowish--red merging to strong brown silty clay with 

small lumps of soft we~thered tuff. 
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fRvF r:.,t ~0. 5 ; Vll',ll. PU __ very fine_ sandy loam 
1. 
1 

b.9.f~}i9D_ o.L .BI9Já-1-fl · about 1 1/2 miles southeast of i"iataveri 
' 1 

,B,g]-J§Li•.09_~}.!,Ji!:!.2-~ c1bout half way up a· long planeze ( 7°) slópe of . 

· fu.no k~o volcano, on broc::.d flattish ledge; alti tud e 

93ü ft. &bove sealevel. 

Pa.rent material of soil probably mainly volc~nic dust overlying andesit i c 
~ ~ --- --~ - ~ .. -- ------ -- -- -· --

tuff and scoria. 

l~atural pL .. nt_. cover : _possi~ly Sophora scrub 

euc¿,ly~tus · ph.ntation. ;.ctual_pld.nt_ cover : 

Soil_,2rofile : . 

0-12" d~rk brown to brown (7.5 YR 3/2-3/4, moist) very finé sandy loé:m; 

friable; no well defined s·~ructure in mass but breaking to wei:.kly 

developed fine, 't>locks granules t..nd crumbs; non-sticl:-y a.nd verf 
·' ~ .. _ .... " '"¡ - • 

slightly plastic. 'when moist; ·boundary di.ffuse; (pH 5. 4), 
~ . . . . 

dark brówn to d~rk reddish brown (7.5 YR 3/2-5 YR 3/4~ móist) 

fine se;.ndy clay loc::..rJ.; very frir:.ble; no well defined structur e 

in mass but crumbles readily to weakly ~eveloped m.D..ture of fine 

grar,ules and crumbs; non st eady, slight to moderately _plast ic 

,,hen moist; boundo.ry diffuse; occásional c~rbori fré1gments at 

20"; (_pH 5.6), 

.. 30-6011 reddish brown (5 YR 4/4, moist) clay low,1; very fri2.ble to fria.ble; 

no well defined stru.cture in mass but breaks to fine granules and 

crumbs; slightly sticky, mode:r.ately plastic when moist; bounda ry 

· o.lornost distinct; (pH 5. 7). 

º~· .. re.ddish brown ( 5 YR 4/4, moist) silty clay; f;i.rm; wt:o.kly developed 

coarse bloch"Y stro.1cture ; sticky a r.d :i,;,lú.st ic when moist, boundary 

· not seen; (pH 5.8). 
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~ ..... , ,.. ..i...-·....J - .,:.~ • ... , .. : 

_:;e .:: ... :...::: .Jf :..· .: :· .= . __ ¿-, l. 5 ::,iles r.i.l!. of Leprosé..r.:.um. -------------------
¿~r;t::...y sloping _?lain (é..l::out 3°) with smooth to very 

¿,er.tly ur.dulnting surfc:.ce ; altit,J.dc 320 ft 2.bove 

s~alev~l. 

::""-'"'~· ;:;_ :.:~::Jr·L:.l of_ soi... __ .oroLts <,.nd~sitic lave. 

~ .:.t·J.r .... l_..::l..:;.r,t_ cover : u:L.1ost certainly ::ior,horé:.t woodlc.nd 

.--..c"':..:é,::._ ...,L.nt_ ,:;over . f allow ground aftE-r mc::. .ize crop 

0-1011 

::.-:.,-:2(" 

2.ü-4(., 11 

or: ••• 

J¿rk truwn to re;dji8h-brmm (75-5 YR 3/2, ,moist) sli0 ntly stony 

blucrl.y st:::-ucture; very slightly st.icky, modurdwly µlt..stic when 

~.1Óist; bound~;y merging; ' (ph.5.a); ·· 

dc:..rk bro'\il::: to r.eddish .:-b-rown (5 YR 7. 5 YR 3/2, moist) stony fine 

sé:.ndy eles.y lo¿.;,1; fri.:..ble to very friable; no cle&r structure 

in ::·.ass but. breé:.ks to f~ne blocks, ¿ r anules é..nd crur:1bs; slightl y 

sticl{y, slii?,;ht-to-moder:::..tcly ,:iL.stic when r;10ist; bound.::.ry diffuse; 

~ll.:.:.11 fru.'-f.iE-nt of cc..rbon él.t 1811 (pH 6 .3) 

d .... rk reddisl:: brown (5 YR 3/2, moist) 'stony clay loma (or heavy 

fine muddy cl~y loam); friable-to-firm; no distinct structure 

in thE;; mass bu t breaks to granules and crumbs; slightly sticky, 

iaodc:n.tely ;lc:.stic when moist; bou.r..dary diffuse; (pH 6.7), 

dark reddish bro-...m (5· YR 3/2, r.Íoist) very stony clay loam grading 
. ... 

to silty clay ut ¿;,bout ·6011 ; firr:i'; weééL .. J develo_ped rr.edium. angular 

blocky structu.rv; moderately' sticky a.ud •. ,l.s.stic wh,rn moist; 

bou.nci.2..ry not. se~n; (i:::n 7. U J 
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vi\c-1•ú.:;A stee ,Jl c.nd soil fine sé.i.ndv loé!.."Il 
-- ----· - -------- ---- - ·- · · · - -- J_ --------- ... ..... __ - --

Location of _rofile ------------~--- --- i-ortt,crn side of . 1~""unca ,·uhi 

Relief ~nd altitude stee~ slo~e (36°) of ruhi scoria cone, n~ar centrQ 

of islc:;.nd; b.ltitudi:i'_ 890 1 above SE:,tlevel 

1·arent méJ.tariL-1 of soil .• :...ndesitic scori~ and· tuff with some colluvia.l -~---·~~---------------
drift conté.i.ining volc~nic dust 

possibly 0ophora scrub 

0porobolus grassland 

"oil_prof ile : 

0-5 11 d2.rk reddish brown (5 YR 3/2, moist) fine s~ndy· ·loa:::t; fr·u.ble; 

strongly developed very ·fine blocky und gréinular structure; non-

sticky and very slightly 1,1lastic when moist;.boundary distinct; 

(:.,li 5.2) 

5 .... 911 da.rk reddish b_o~n to reddish brown (5·YR J/3-413, moist) heavy 

.. 16-32 11 

o_n ... 

silt loa.m; friable; strongly- ·developed' very fine E,ra.n . ..üar &.nd 

crumbs structure; slightly sticky, moderately plé:..stic when raoist, 

bo~ndary distinqt; (~H 5,4) 

· dc;.~k reddish gray (5 YR 4/2, uioist) clay; firm; stronf:lY developed 

coarse tiDf;Ular blocky structuré breaking to med:ium and fine sub-

&ng.llar, slightly flattened blocks (lé:..miri&.r fr2.cturing) ; nodera.tely 

sticky, very strongly pléi.stic when moist; boundary diffuse; (pH5.?)• 

var icoloured; mainly ye:llowish- r ed ('5· YR 3/1) .::.nd ds.rk ' red (10R 

3/6) heavy e lay containing up to 4 11 blocks of weathering seo ria 

and tuff; very firm, coopa.ct 1in situ'; very we&.kly <le~eloped. 

very coarse. blocky structure ¡ slight-to-"('"1,.,'f.,,,tely sticky, r:.oderate~ 

t ·o-5trongly plp.stic when moist; boundary merging; oc casional, fire 

carbon fragment ¿.t 1.7 11 -2011
; (pH 5.7). 

multicoloured we~thering tuff. 
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úRl :'u _fine_ sélndy cla.:[_ loam 

Belief_and~ltitude 

below sum,ait to ,.1.o. .. rnga Orito, and norU,ern side 

rounded sum;nit with about 10° average slo;e, 
.1 

slur:1ped and sheet eroded; · corrugakd micro-relief; , .. 

a.lt i t ude, 675 ft above sea level, ... 

~a r cnt_materi~ls of soil : J ale-coloured andesitic tuff 

.~a tu r a l ¡¿lcint_ cover: ;irobably gr a ssland 

,-1.ctual_·..:,lant _cover S~orobolus grassland 

Soil .12rofile : 

0-7 11 reddish gr..;.y (5 ; Tu 5/2, moi~t) fine sa.r.cty clfy loam; firrn-to- . 

fri.;;.ble; , ~~ry st,rongly developed Vf;ry f.i.ne ~ybangul~r blocky 

structure breah;j,.ng to §.ranules and c~_If:bs, yery sli¿:;htly sticky, 

moden:.tel.Y.; :pla~ti<? wh~n ;m()is:t, bo-µ.nda.ry, ~isttnct, (pH 6·; 1) 
,, ... · - , • ··-'. ,J.. - • • • ·- · •• • • •• • • • •. ' ! ... :;. .· '·'t. . ~ 

7-10 11 brown ( 7.? YR 4/ 4, moi_st) slightly mot ~led s_trong brown ( 7. 5 YR 
.. . ' . J . '( • t 

5/ó), clay; fr:i,.able-to-firm; weakly develo_¡?ed coar.se blocky . . ' .. ., . l .. . . . 

structure _brea}ü_ng to· fine granules; nQn-stic;ky and slightly 
. . •• . • ,.J . 

1 

1 ' 

plastic wr~en mo}st·; boundary distinct;v (ph _5!7 ), . 

18-2211 · gray (10 JR 6/1, moist) weather:i.ne, tuff, soft and with general 
. . . . .·:!. r :. 

t1.;xture of sandy clay; firm; very fairit b,J.ocl_5.y frac.tures; 

slightly sticky~ and pld.stic when r,loist.:i bou~~a·ry merging; (pH 5 .3) 

on ••• J:)é:.le grey, ii-'cl.le :Yellowish ~rown, etc. weathe~ir.g volcanic turr 



- 77 -

Locétion of_~roiile 1/ 4 mile south of li.f) óf hano , ,roi cr2.ter .lake 

neli0f and altitude flc.t somewh.:..t swampy .1:.iliin· with slightly· irregular ------------------
(hur.1rnocky) micro-re.iief ;. ¿¡ltitude 1180 ·rt above sealevel 

.ra.rent m2.terial_ of _ soil nndesitic tuff 

~a tural_plant _ cover : }Jrob.::.bly ~ophora; woodlnnd · 

Actua.l p).ant_ cover . : induced 'pasture with ·a high propo"rtion· of Sporobolus 

and small sedges • . 

0oil _blrofile : 
1 

ú-& 11 dark c rey Úo YR 3/1, moist) . silty clay; .(irm; moderately developed 

. b-10 11 

10-16 11 

16-3011 

on ••• 

mediurn and fine bl?cky _structure; non:--sticky, slightly plastic 

when moist; many worms; boundary sharp, 

strong brown (7.5 YR 5/8, moist). mottled dark grey, si:Lty clay; 

firm-to-friable ;'- strongiy devéloped fine ·_lü"C?cky structure; s_ligttly 

sticky and moderately plastic wheh moist; boundary me.~~ing, 

yellowish red (5 YR 4/8, moist) silty clay; friable; moderately 

developed medium and fine blocky ·structure breaking to s~all, 

crisp gr¿nules; ~oderately sticky and - plastic when moist ; bounct- · 

ary diffuse; inoderc:i.te sized co:.rbor, frél§.ment at 1211-16 11 depth. 

varico·loured mainly reddish greY, (lOR 5/ 1, moist) mottled and 

flecked grey (10 YR 6/0) very pale, bro-.....m, and ·bluish g-r:ey, f:Í:ie 

sandy clay with weathering tuff; frié,.ble,-to-firm.; no visible 

strúcture · in the mass but breaks into fine Llocks 2.nd irregular 

granules; slightly sticky and strongly plastic when moist; óound-

_ary merging. 

fairly h<.1.rd volcé!nic tuff 



- 78 - . 

~c=~t10n of ~rofile ------------~------ rió.no Aroi crater lake 

Rclief_&nd altitude Flat reed swdm_¡) floating on surfac'e of era ter lé.ke; 

altitude 1200 1 

org,.mic residues 

!l.atural_ar.d_é:.ctual_.f!lant_cover : 11 Totora 11 reeds, i'olygonum water weed 

and -CaT.pylopsis moss 

0-6·11 very d&rk grey (5 YR 2/1, moist) í'ibrous peat with dense mass 

of living and dead 'totora' leaf &rid stem bases. 

redaish black (5 YR 2/2, moist) fitrous loamy .i,)f:!at with .a high 

pro~ortion of living roots 

60-80 11 pale brown peaty/1.oam mingled "".ith very thick mat of living 

roots. 

on •.. water 

1,.C&II/pr. ,t,v., cm. 
23.4.62 
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