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Aha tract 

lh• t.e1a 4 of Ofu • d Olo •aa are la th• M•a 'a Grou 

of the S oaa Archl la o. 5 iles east of Tutu11a t-slaud . 

Togeth 11 they co ttee • ar • of 3•1/2 s4uare af.1 • The 

maxl•u levatton l 2095 feat o 01 sea•• 
Ofu aad Oloeeaa lsla d ~e th• wema t• of a single 

aht 14 volcano . the Ofu• Oloaesa volcano. Hava11a t7 

er ptlons ~u11t a volca o about 2'00 feet above present sea 

level , alon1 the Maou• • tda of t ~estoaal Maau•a wlft 

•one dut'f.ag the P11oc a , Two itft •o •• i-adt•t•4 f~om Che 

volcano, on 40 and •notb•r 35° w. iate to th d&ve1-

op eot of the vote o, oollapa a~ the l ter•ec~ton of th 

rtlt so ea w duce • •1 er• 3 mllee lo g and l • l/2 tle 

wide . 

our l eQus roc:k untca are ...- c pf.zed~ 1) the Extra

caldera Volcaalcs, 2) tth• Incrutve Volc•nie• • 3) the 

Late Volcanics . 'fbe 

Ex~ta•caldera Volcanic• rapr a t th uaerous 1 Ya flowe 

o·f aa •ad paho hoe typee which l>u11t t • hleld prior to 

calde-r• collaps • 'lbe Xo~ruslv Votc.anlC• · •re a pe~l.pheral 

dlke c mplex wbf.ch delineate tbe cald•·r•• Two volcao1.c: 

plus• are also ex os d. The Io.tra•ca14 ra Volc•atcs tnel d 

the thick tlows hich ponded wttbln ptt crater contt ous 

to th caldcn·a. a t e tal a r cclas whlc ace lated at 

t e b•se of th• a~ theYo. eaidera all . Pollowioa deep 

41sect1 n of th volcano. tb• L te Volcanic• occur~ed as a 



vi 

brea o• •sm•~l oa lost.on, ro ctn the _•utele tuff cone 

west of Of • ad • • 1) •ri e er ptl.o etwt•ia Olos 1• 

•ncl fa •u I tc· 4s t the ·lat 1860' • I neo · oolt ~fpes 

ar predo~S tel •Ph•bitte an pO'rpbyrltlc ollv$ne ba alt • 

nkar i s •Q b &altic •nd 1t 1so occ r, indte tin 

differontlat on of ~be prlm ~7 ma ~• · A relatively t or 

ue>uat of pyrocastlc ock lti pr a t. m Jor ro J.ona 

uncoafor tty l exposeo . D•v lopme t ot the bteld clo ly 

paral1 l•d t of <>the~ vol au.oes n tbo oan a d the 

aaw•tl• l l•n • Oravtty d•t c toborat s t • urfa 

eologr., 

A ~»ow f~1 - calcar ous ac 4e oaits au a 

fl':C.n. ln co~a1 i-e f •ui- o bot t 1 nde- Bl b tllffa 

aJ:ouu h t l . _ds are th r due f maf:'i a ••sto • 

Indlcatio of +1S foot d f ea level oc ur 

a1ona t ~oa t11 e a w•v - cut beuc ea . 



INT ODVCtIO 

Gener1;1 . C!~lit:M le 1>e.,crt1t£ou of he talande 

Of o Oloa•s• lel•nd are t two ssa•lle t le:lauda of 

tb Mao.u ' • Oro · • th• eas.terQ• o t r p of &el d ln t e 

suo• A~cbipel• o. Ofu • d Olo ega are about 60 llas ••ft 

of ·~utuila tel . - • tlle •dmiitlstt:,AtJ.v oe i ;t of ae an 

$Uoe. •Q. 6 1/2 n&ilee ·w.ett ot ~4tu Isl n4t th lat:geat 

~el•od f.n e;b u' Crov11t loih 1•laa4• •~• •t 14 i 1 • 

Sou~b Latt.t de, Of. at 169° 401 w at Lonslt "*'d Olos•a• 

t 169·0 37 • We .t t.oogltv.d., _ Toa th r ther coaapwtae 41,u ~•• 

ot 3• 1/2 qv&~e 11es. 

Th Maou• a GJ:<UlP of S..elaudc t'teiid 70 w.. . '!bis la t e 

aaaae dl.r•otioa of tr · fo,r t'b al'geit t• 1 els of ch Samoa 

A~c~t •l•&o• S ~•t*l• •• U ol l We•t•'ha S«a0• (K••r d 

w~oa . 1fS9) . •tt t'1.t.~f.1• Ja e• tee Sa o•• tJut tlae tv tre11de 

•••• ~o ... off et by • owt as J:lltle lo • aorth ae-t• 

so tb•••t dL~ ctton (F~• · t) . 

Both Of~ a11.d Oloa • •Je iria gulai-$y ehaJt vlth t1' lr 

•P.•X•• «1:' . ly ear&t'\ 1a1utt"ro, abalt.ov v•t . r •1· Ofu 

rf.••• t 1.621 f«•t ao.4 Oloaeaa ·to 2, 095 fe•t · Alon bot 

· the ortb•I' .. , d fH'>·U~h•l'll coasta, a nar:r-ov f,4.llfl,lug reef c n• 

ti•••• .o.J>l'c>k.ea fl:om ne i•la11d to otb•• · 'B•cept «T 

tht village qi Of~, · f.gb cliffs & am&ad . both f.stall4G, ;c1S.i1t8 

v•~1 .~f.c•1ly 0,~er 2, 00 · t.e ,t · e tnd Olo ga vi;llage , Excell at 

outcrops ' f dikes a1ul o, .. __ .rocks ar expo$e4 tn the•e clllfs, 

ud la tb w••orback ¥'tdae · f a _ te~a Ofu~ het:e 't ey a~e 
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ot .maotl bf v etattou. 'tb up1ea4 re• •• coq re by 

oSl • uc aa 10 :I •t thtcha which support• a e lt:Olrttb 

f wsder ru _ • p f f.c11ltu~ly on. Olea aa. 'h vet ' •utl ly 

1 foot •long tr•~1 • rb op~lattoo ts sltabtly ov t 1000 

•tad l re . ti-I.ct. . to t t o t.aw1 . vll lq . f Ofu AD Olo gj 

aod cb e11•11er i1laa . o.! Sil' o . 010 •a tt 

At tb. t\" 1atl. ude. t e t , laacl ar 6 bjeeted to he 

ae1Jt1 t.:ad ' vt ' d.e of l • e:out.l\era be laphtl' ti-o• April tt> 

te i- · clue s lara .: aw 11 lo tb outll ~u vast i-e. 

Jirom Octo Jr to •JI' • t wind ., predoal at 17 f ~O th· 

UO·l't ad ,Oltt aet. but er v i-t•bl • • d th ' law r w 11 

ta 1:0duced l be llOJ:th ra watoJ:s . tt '$ area ot av 

ti•iuf 11 &-..d bi b t practlca,117 1Hlcha sin ~ peratui- • 
D11l'S.D8 4 37 J84J: t> rtod •t PAJO Pago. 'l 'uf.l&t t e l" 1 faJ.1 

, .r :vtou• lA~•1t&a•t,lotJ. 

fte f l~et eo1ostoal obaeJ1vAtioo w orded wa sad 1 

La !ei-<1 8 in 179 v 0 ••i-ety 1;ated , ... ot '" Olos ••• 
•s w 11 as th ref t of sa ·oa. •»Pe•,•4 volea Se «a M<le 

up of pt ea of lava 01' 1>a alta a,111·ro"oc1ed y coi-al. L ter, 

Coutbou' (1842) de crlb 4 tb a:e ' lu • oa • est lo in 

l•~·· fia1••nt~ ol ·cora1 8.5 f .<!QC e~o'9e ea l• el ••at eh 

not"thwes~ ad of nu ' •• n Be .a . · ~obaJ>ly " fe.:J"log o 

vbat f.,a no call d t e t land of T 'u aod tb t ff• at lta 

o "'thw :at•l'n ,of. t. wbt.e do ciarr7 oral !r•a••ntt (Sttc • 

1965). lv:Lden 17, th •PP11eat1GA t tlae .. Maa '• , o 11 

... .. 
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hree lelan e t a or rece t innovation . 

Dana (1 49) ooted t e eep ration tw en t.he M o.u• 

rend •ncl tile ti' of tbe lar er o•n i lauds,, 1'tom 

l foraattoo llPPli t>y th er 111 tbe 11 e Ex e4ttloo who 

vielted th M •• Gl'oup, Da1t• thou t that Of •o O.los .. 
were "ouc nlted. . •• 

~eai-11 (1944), believed Of 

aa4 Oloeeaa w r the re•na i• of a tngl volcano. and ih t 

ha ayme11t& ortb end tout . of tb ts lands cesul t d from 

eo1tap whtc form d tvo craters. He tao coll ct _d a 

••• le of ltvta basalt from Oloaeg bi h vae flr t des• 

crlbed by Weber tn 1909 and l t .f' 7 Maedo al (1944) . 

s e flr t Alae~tcan eologtst 

to vlait Of •nd lose • • Bl• r coo teeance •11rve7 ot 

ology of th two 

islands . He re ognl••d tbac oth isla d1 wer erel7 t 

re sat of lara r basaltic v.olcatto. T e f.g ~ltff• "on 

all aldee" ol cb I.eland e di _ not; e to.k were eatii-el7 du 

atller, th gbt t •t tbet ortat ght 

be eaplalaed •s• 1) welt reaants of xplo ton cald ras. 

2) re ant of th wall of a eo11apse a14«••• or 3) scar 

l _f by two eaormou 1aadel1p• i volvS. g uci. of tlJ.e orta,u•l 

lal•ad . The f!W$~ hrpothes i s be l" jected . Re cou.14 aot . 

oweveZ' • dee.Ide I> tw•• th~, i"con and tbird • aod ·oe 11. ved 

the e 1slon -could oo be m.acl ouadiu 

wer take offa or • Daly thought b t iela da wer largely 

eoapoa d of pyroclastlc mate~ial. i th b altic flow 



pYedoml attna oa1y at Che northwestern ad of Of IUld th 

soutbea•i•~ • d of Oloaea•• b11s be couat ered t • ortgi• 

al eon• to be u ypl •l a altte on of th exptostvo 

typa." K al o otlce4 t e plu 

od dikea •xpo u~••• He 

r• o~d• tb dee weatb••i•I o b 

·••• of 11 •utel 1$1& <l we t of Of .. 

Stear 

ls1aa ~ a d c 

• ac-couat (Stea-r• • 1944) 1 eluded e tf.rst geolo• 

at · up oti Ofu and 01••a•1•t ubJ.l ed .. teane did not 

x 1osi e 

iJ •• aol' di.cl e elt.•v• tlJ t o _11.µsual amouut of 7ro• 

dlvld d e t Qeoua ~ock• lnto 

s nc:>rtb of Of • about l by 

2.• .1/fl. mil•• 1si i&e• Tba 80¥.i era potrti.011 of ~b• c•ldei-a 

••• ~•preaent d a Ofu 7 a to ~graphic dep~ seion, a4 the 

rock• wlt in tbe dep~esaloa Ste~r s •PP~d as po t•cald Ta 

( 0 ald ra filling" on bi.a 111ap, " •. l.314). e aare i 

Daly ~ at tbe cliffs lon th est side of Oloseg aud t e 

we•t ai.de of Of wer , t1u1· p1a>duct, <»f l'l.il abra ton. i 

adclttt.o to h cltff alo 8 th nor th co•st of Ofu. The 

e11rve cliff lon he northwester coa t of Olose ah 



thouabt to e • 'remnant of tbe c•ldera w•ll, worn back by 

erosion. He d1d aot coQalder an o~tatn for the cltffa 

borderlsta t e south coaats of 1ther lsland, elt:cept to 8 sae•t 
that .they may aleo he the 1!'e&ult of mariue erosf.ou followtna 

the dtke coaplex. 

B.rteflJt 1tb geologic bf.stor1 ot Ofu and Otoaega, .as 

1 terpreted b7 Ste ras, 1 •O follow s D~rtna the Plloceue 

ot' earlteat Pleistoceae, a volcaaic cone about 4 by mt.lea 

ln else llullt above sea level, coapoeed of primitive thin• 

bedded basal ta. Later• collap11e of the e.aatt forae.d • 

caldera . In the early and aid41e Pleistocene a lona pertod 

of eroaS.oa prevailed , followed bt •• 11e•1•11ce of at lecat 

400 feet . w.tth co tloued ll'O•t:la of a ftti•Si•1 reef ••d cut• 

ti.01 of ••• cllffa . J>uwiaa lat Pl lst:oc:en• tlme . t 

f rtaa'na r•ef wa aubmel'1ed •bout 200 t•et. followed ., a 
' 

pos•it>le em.el!aeace of 20 feet . Duiotng B.•eent tl••• a frinS• 

tna reef •s•tc arew attuuad bot f.tJlanda and Nv. ' utele talod 

was lor••cl t>y an explosto tl\rou9h tbts reef . .An emel'Se1tce 

.of 5 t•et follow d. 

Macdo alcl (1944 . pp . 1349· 1350) deecra.becl the P•••ology 

and p•troaraphy of the ftve ••mples collected by St•aras o 

Ofua none were collected on Olosega . Macdonald aoted that 

t110 of tbe 1amplea,, an augite•i:"f.cb plci-lte basalt • d a basal• 

tic anda1U:e . lJ.tdicated tb•t tb volcaQo had entered the 

atage of differentiated lavas . 

Meanvbtle • co _eepts of th P•tro logy , atruct·ure • •ad 

hletoi-1 of large ba•altlc volcuoea of th• atid• Pactfic vere 
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etng developed by workers in Hawaii (a recent coutrtbutlon 

la bJ Macdonald , Davis; and Cox. 1960). It waa desirable to 

teat and extend tbese concepts to othel' mtd•Peelft.c volca11oes . 

Present Work 

Tb• present work waa •vpported b7 a N•ttonal Sci nee 

Found•tion Gwant to J>i- . Go1>doa A. MacdOD•ld, prioc'p•1 iuvea• 

ttgator, and Mr . Gary Stice . bo~b of tbe Hawaii Inaett te 

of Geopbysic• at tile, Uoiver .l~p of Haw.alt , for reseat-ch Oll 

the petrology ol Aaertc•a Saaloe. Fe l'U41'J tbTOUigh May, 1964 1 

vaa epeot f.a fleld work in the Maav ' • tsla,oda by Mr . Sttce 

and the writer . Th'l.'ee weetu wer·e peat on Ofu Island aod 

one week was apeot on Oloaeaa Island. During Auguat of the 

eame year , a retur trip was mad to aeelat Mr . Lawrence 

Macheaky , also of the Hawatt lastitute of Geopb7stcs 1 ln a 

gravity aurvey of Manu ' a. and additlo al aeologic mapplna 

and collecting was done then. aotb isl•nds were studied in 

•uch detail •e the dena• vegetation allow d. Mau7 al!e&e were 

111acces•l1Jle . eaeaiicb on the geology of T•'• Islatad • d the 

pet roar apby of the Maau • a ta land a t .a be ins coach•cted by 

Mr. Stice . 

Acknowladame91a 

The field study was possib1 throush tbe permteaton of 

the Government of American Samoa . Manu•a J)iatrlct Governor, 

Kiah Chief teftti granted pere,esf.on and made tbe JJ,ece ••rJ 

arraoaemente for the vork in Manu'a . On Of• , th• bos italtty 

o.f the Fa ' al11peaa High Chief Miaa, e well as Blab Talktos 

Chief Vetlega, aud John ud Lela Malau'ulu are greatly 
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appreclated . Olosega Puleou•u Mtlo made all arr•naeaente on 

' hat 1•1••4 · Otb.e~a from Ta ' u ho helped by con~rlbut1ng 

lnformatton Oil Ofu •.id Oloaega , aod making th eta1 tn Maou•a 

nforgettable , are: Ta *u Fa ' alupega High Chl•f Nua, BS.ah 

Chf.ef Tuf el • th everencl Joba Sol S. of Fltil.ut•• an talk• 

1ng Chlefe ra • 1a and Tu'fe1afo .. Th.rt people of Samoa . eepecl• 

ally of Manu'a, are amoias the frf.endll••t ta the wo1"ld 1 and 

it was oolJ t rough thet~ vaole• bea•ted cooperaiton t ., ~h• 

flel4 wowk was e cce••fu111 co~pl ted . 

The boepita1lty and techolc•l •esietance extended by 

Mr . EdW'al'd Bt' nton. head of the Land S rve7 J>epar me t i 

Pago Paao la also appreciated . 

Tbe woa:k &a Maia •a Te &'•seot.• t e joint effort& •nd 

.ideas of the wrt.ter a d Mr . Gary Stt.c • wbo clS.d the fl ld 

work toaet r; . it out ble t stlgat1on and interest , t e 

vlaole trlp a d t v eti'l&tf.on •o~l ave be•a lmposa1ble . 



STRUCTURE AND GEOMORPHOLOGY 

Volcaaic Structute 

peneral Structure of the S~iel4 . 

Ofu and Oloaes tslancha · are tbe d eply dtaeec~ed remnaote 

of the Ofu-Olosega vol caoo·. Ia muc)l the same •ann r ae other 

volcanoes tn tbe S moan 1eland& (Stearns, 1944; Ke•r and Wood, 

1959) and the Hawaiian Islands (Stearns. 1946; Stearua and 

Macdonald, 1946; Wentworth and Macdonald• 1953), th Ofu 

Olosega volcano built a coo.atruetiorual lava dome, or shield, 

upon the broad ridge trlkiQg N 70° W through tbe Maau•a 

Group. The Manu'a Rtdse represeats a major regional liaea

ment on the C ntr•l Pacific sea floor . The original dome 

probably tood approxia tely 2SOO fe t ebove pr sent sea 

level, ·or about 500 feet ' blgber than Ptu afua Mountain on 

otoaega, the highe t point of the volcano now. ealilJ all 

of the calder• was north of the pre•ent iel•nds. Two J'ift 

aoaos extend outwards fro ~be caldera. rroa the e stern 

~dge of the caldeta1 otie rift eone t~ends N 40° Ea and C e 

othe~ known rift zone tweod 8 3S0 W from the sovtbwestern 

edge. Followin ehe collapse of .the summit to form tbe cal

dera, t e outb rn portion of t 3 volcano remained higher, 

as noted by Ste rBs (1944). Thie 'ii southern ri has been 

eroded to th present islands of Ofu and Oloeega . Near the 

caldera~. the dips o lava· flows are 1 ost horizontal, but 

towards the periphery of th Ofu Olosega shield they increase 

to as much as 3ou. The average dip te about 1S0 • an vch 



teep dtpe may tndicat that t e flow& enter: d deep water 

~lose to shore (Stear s and Macdonald. 1942, p. 156). 

1'7roclaatlcs compose about S p w cent of t.be kn.oQ vol• 

11me of the volca.oo, ao that Daly's t r "e•ploeive type" pro

babl7 would be con ldered a mteuomei- to lat r aeologlete 

(Stearus. 1944). Nevertbelees, pfroclaatic rocks appea~ to 

e mol'e abu'lldan.t tbau deacirtbed for th Hawaltan vole• o• 

111 geueral (Weatvoi:th aod Maedoaa14• 1.9.53). Tllia hl.gber yi:o

clastic content ts probably due to the caldera' position 

close to ae• level, suppor~tng tbe laterpr•tatto of a ener• 

•117 low el vat1on of the shleld in4icated by tbe stee er 

"'"·PS discussed above. Under these condit(ona. normally qu:let 

Hawaf.leu-type er ptions would , e Ktected to pi:ooouce a sU.gbt• 

1y higher a ouut of pyroclaettca beeause of littoral and 

ph~eatomagm•tlc ~plos1oue. e•pect•ll~ in the vlcinity of the 

calder• and a1ons t~e ~1£t zones. The resulting bigh concen

tr.ae1->n. ot pyroelastic clebrts wo~1d e"-tend borleo*'tally as 

the ehield growa in diametei-. 'tbua, vecttee1 a•etion wovld 

a1*ow a decreasing conten~ of pyl'ocl atlc materta1 '\lpward , 

The teland of Ofu ta at the t tereectio of t 

rift of tbe Manu'a Rlds~. and tbe southwestern rift zone of 

the Ofu•Olosega volca o. with the soutbeaatern corner of t e 

Ofu .. oloaega ca,ldera. Oloeeaa lel«nd lt e on t e S.o.tereection 

of the re 1.onal nu•a rttt cone and t: e nort e.astern rtft 

ao11e of t vole o. Both islands exist to •1 ecaQse o 

their position alon t e higher outhern rim of the caldera 

end tb.e more l'e ist lU oature of the ~uke compl xa as sing 
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lbroua the 1•1an4•• _one ot th• ortain 1 ht l •~face 

utna 011 •itb•i: Ofu o lo••••• e v •«= ii •lo •· of otu 

,.,1 4 Ofu vt1lage •114 t ••terQ •lope oi Olo••t• •r • b~• 

v r a1.takt1y ·~•epen alio lo• r urfac a _ t~ •et.11 

art11 w: fl•ct th · i:l 1'•l •hi let •ui-fcoe. l•ewb•"• · n otu. 

b.t topogra i•· ut~o11 .. ct y tll t.md tt1y£ _ tu• l 

ot the ~lft aon•• • 'b• cal •r• boun4•ry. 4 tb• ettoq 

• •~t I th t •~•t•~ whtck ••• • J•c uc to aa P•~t of 

he. c•l4•r•. 

••t.b•r«.na a1Q08 t e •••t•to • ope f Ol«J aaa 4tr•ct1f 

itecta etae '11\derlyiu at.ruetUI' _ tn · • e• 

f 3• to lO•toot. blab 1t•? , ic pp~oa tes.,. • •11•1 tbe 

con.tou •· tb.1.• iael: 4£ atb•.- vt ntl1 prroa•••• • 
flo by f lov. A • l•r t•t er •• develOf•d oa. ~•tit.one 

f t • ••t. a to of Olu, &ut uot a• cr!l' •• est oa v 

pattern, •• n tb •t t: •la • of OJ.o•• . ,, 

Jhe beocb prot'tU £0 fi-o tb . , •ten •lo f Olo• « 

:sld fc>r•f.ug ••t• ro,at1 :ta t:b• tt•••lt f • • fi • of thf. k• 

f 1QWl •xpo•ed b•~•• the d ••r --~•tl•l tn ore re t•t• t 

to v••t ei-ln ~ · ·•ote1• an4 ll u•ll •l•• i•l ad · ••t f 

otu •r• th . ·•~o4e e . . aat.a of· • tuf f eon · th•• et:u · · •4 l•t• 

in tb i•to~y o be olo•no. 

lit• c9ld• I* 

Coltap• of th ·u•tt t • o •Olo••a- v 1 aco, \at• 

1~ th clevelo ~ nt of' be ahl 1 • o uc: • c•lcl ~• l 1•• 

lon l l/'l 10 l•• t •• I •t••• 1.t • •f. l • to t 

~•1de ••of tb• ••J.Lu volcaooet . c 1d ~• tl ·••f.t •• 
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believed t.o .h•ve bee produced by eiubs·tdenc ~ reeulttns tu 

the form tton and ev ntu41 coal••cence of num ~oua pit cra~ra. 

They a~e cla sifted cs cald•ras of the Glen Co typ& (Ste•rns 

•tu\ &cdon td. 1946; Macdonald, 1964). The Ofu 01·oaega 

calde:ta ptobably originated thro \IP sub•i4ence also·., nd would 

be ci. eetf1 6 •e a caldera of the Glen Coe type. A .pit craw 

~er . h•t a not entirely t~oo~portt$d into the enera1 

elliptical pattern of the c ldera1 r~mains as a 4ep~easion 

on ()fu.. n floor of th c•liet' was ptobal>ly qutte close 

to aoa 1 vela tt ay even bave b•en Qpe-n ~o th sea alo~g ita 

northern · oundat)' 1 allowing muf.ne eras.ion to occur l•ter 

within the oalde~$· 

Gravitt Mea1ur~mest~ 

A gtavi &t'l'iC 1.urvey of Ofu •nd 01oaega lsl•nds waa con• 

~ucte4 urine t e su11UD · t of 19$4 as p4rt ot a gravlmetrlc 

aurv ,. of •ricaii Sa 04. n ab•olute Bouguer ara.vf.e.y &DO• 

alt.ea ot Ofu and Olo ega r•nae fJ."oin a low of plua 260 milli• 

pls. ' at Alaufau on tbe w •t co•et of Ofu. to btgh of plus 

312 mf.lli1al1 on th be,•eh at Sunu 1 j.tao • •l•o ou Ofu (~cbesk1. 

19641- 1urface de sity of 2..3 arama per cubtc ce1itluaetei: 

ls •••u~ d. Co tour ag ot tbe louguer •no •11 to~ the ialande 

ova a tattact •i&om.aloo poa1tlv ar • ln. t .e vtcialtJ of 

ainu'ulua teak oo Ofu., Sl•ilar patterns of tbe contoured 

ouper anomaly ave bee.D relate4l to the calderas an.4 ~he 

lft aon•e of tb . U•W•li vo1caooea (Woollard, 1951• S~range, 

Malaboff, • Woo1la~o. 1964). ro~ tbe Of.u·Olo•eaa volcano, 

be Bouauer 1~av,t7 anoma17 cor~oboratee the present aeoloaic 



'piaa. •l•o e iabltahtn tll poef.tloo ol be ealder• to the 

i-tb of th S.•l•4•h fte weetval'd b lae of \\he lol.ia ~f 

oan•l.Y oont ll'tP oa Of l1,1dtc•~•• t e .doutt.wett: .. tti •one of 

r e volc•M>.• th #egl.ou•l Muu • • rlft ona appear• •• ·•n 

I• tw•~4 u1ae o th• Bou •• a om.aly coa~our• on Olof s•• 
J 

tMoar•phf.c featurea . 

ho p;io&aJ.nent topo ~•.pbi~ fta,t\t21'e.e •Y ••• oel• cl wt t . -

~h• ~•ld•·f• o Oto, the epr•••io · o~ Ofu and tb r-t.d e paitl7 

t t::e. r•atat• a pf.t cra·ter which v•• • J&eettt t.o •n.4 P•tt of 

oa14e·r• po tl.hl7 l · ·1: e 1am.e elatto e. · tp ae Hcn:•ta Pl.t 

L ~o lt.ok • .eQY&o, tb caldtr• f Meua• Lo on 'Che f.•lao4 of 

e ~rat r occurred w -r·• tb• •llti& '• ••alcnial .:ift zoo •nd 

~lte t.Q thve1t r t:'ft 10 e (If tll$ Ofu• OJ.<ulega volca o 

at.e•••~ ·ted the ca1det:• V411. 
' ' 

tll• ht1h ridge bo~d rio he dep•esston ou Ofu tac1ude• 

•to ll4s•., tumu M.ount•l- • •nd Le'olo U11e11: fte e11tlte sovtb• 

~ eoaatl~n of. 0 u: • allele thi• 1:ldge . St1!'uctu1:·•11)'w f.t 

trud•d A.loaa tbe bou...dtsa1. faults of tbe it OJ!at•~~ 

~ e ODlJ topo J"apb·lC fe•ture ·o Olosega •a•oct•t:t·d Witb 
. ' 

Ile. c .• td.ei:a ts tbe big~ clit!f ato.a tb aol:tllwe•~ eo••t of 

al•it~ •. t~o r naatup\l otut to ''•V•• X.~ is h fa~l • lf. e 
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carp of th• c 1dera1s soutbeas e~n ~tm. 

teriplter.11 dlk,p comp le! , 

Hperoua d:Ut' .s rose tbro ab· tbe at1is birecc:t.aa .wit,bf.o 

h cald•r• an4 eae lava flowa wit in and without ibe 
I 

nu:mewoua erupttoa 
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aij1el4 volc•oo. Becaus t e or.f. ntatlon of these di~es wer 

co trolled b7 the ea1der bound•J."7 faul s ,. as . oote y s eems 

(1944, P • 1316); • cald ~• 

r a 1ted, ? t arrange ent of d kes t herein ~e e~red to 

»if~· 11ga~d faults control ad d e •liso.n.ent. 

eae P'l~lphei:-al tke& are identical tn pattern, and prob• 

att.on of t 

ven bJ l.c y , 

lacCreao •ncl nde'r on (19 1 . Fig. Z4, p, 57) . lmp11cat1ons 

of s:t.mtlar peripbe al d.f.ke P•~lOit s •ve been noted ou otbeJ:' 

volc•oo ·a to tb Pac£fr.c . H•cd•a•14 (1945; also Wentworth 

•ad M•e4o ald , 1953. P• 12) • 11eats that a at~er of cones 

o au • kea, oo tbe ale d of •••ti. ia t poaatbly refle4:t 

·a 't'ln& dike att:eYn •t dept • rtae efl Qf lstoTical er•p• 

a.tt 'I'll •~ou 4, oo a'd• of ~b c;-aldera. i the tHtQt.er f th 

iala cl (Mac4oaa1d. 1948) . 

At f.ta 11ideat eapoean:• o Ofu, betwe•a Aaapui•P tu o-a 

perS.pller•1 dlk c:omple t.·• 9000 fe•~ wl.4 • The aesaeral tw ad 
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To e est o Agaput~put~ on Ofu. tbe coll pse of tbe 

it c~ate~ •long the eoutb••~t•~ boundar7 f •ult of c•l~ 

era , a tru cate almost •lf of t e peripheral 4lk c 

oz-min . the blgb ri4 e o Tu Mountal 4Uld Lt •oto and to 

id(I at,, At Samo• i., on th :nort ·. co st of Ofu be • t at 

otke coeplex about 

1800 feet wide, c tre;id here l enera11y N 180 • 
A••• rde ft-0111 it w d et elJp·o ure ~ · Ofv. b tw n Asap.u• 

·tupu~u a d ro• •&•• a eon - f.derabl.r oart w i- ih~ctio 1a e3po d 

alon tbe •pect•cular ~ •o~b•c id aA4 Valau ' ulu• Pe•k• 

la o ly ab4 i 900 I Et wtd • Tb• . end a·I 

o t e 

1eaa t an 1000 feet to tb• •• t, It c 

• 'utoa Pea • ~be ti 

•br~pely tur a to ~he oo;tb • aln., to 45° • t e one 

1•lQ to , l . 0 E ln t e ell f beb:tnd. o ' f.upol aa ·111 . 

ikee trl tn nortbe._t cut bro~ab f lowe bebiqd 

Oloe • vt l e. l dto,a~i1i8 t •t t e comple •&J' be ~ver 3S O 

f• t vl4 l tbis a a . 

!he tk•• e~pos d tn t ii coaplex 6£p st •f 17 o t 
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et of Ot • . d. 

o tbe _or • et o Olosega .at C.a, ey all •~ a tt 111 

rtica1 •v a ·y te p 41.p• o,,ar4 t e c a•:f.\l'' QI e 
frlo. ca of t e co p •• or fath ti f t:O aldeca. • ~ 

C~\U~l c•l d1r7 t e ' cite.As • Tb la la pai:• 

le l•J:l7 •t~t u · lll)08Q heh u Oloae 

J.11. ••• re t a; elf; ' v•r1 ~w.0111 ve tteal at he n rt 

of • co 1 to ,,., , .. '"" • ,,o at th 0 t eJ: 

6 • It .ts •1 0 not le bl ,.., t • i f b!LD rat•v on 

lo• ••• 
ab a a ¢ of 'lr. • •leo e.c.-e es OW al' • t tt~O ee 

of • ,, co le • • r r t • cald ••• o ud.tr7. the 

' •r• •• etas ,, &p4C• . Ch -ltttl· of c ~ <>•l 1nai CO\ltl• 

t"J rock em t $ ,. for , • pi t l ~e lei ,,,. ,. •\ltoa 

•• ot 

k. •r'I tu hick • • f.co• I 1 ch • t 
70 I •t· u~ . .,, 11•80' ·O 1., 2 t<> 4 ~ee t I iC • 

'fau.lt:! • 

tl\e Q 1,. 1.~ e ault ct •elf • Q$ on Of ' ert c>f 

tbe tu)un«h'LrJ t•u1t of t pit CY•ieJ:. A~ th o· tci-o, of t . 

fault, 300 fe•t e&et o L 1 • Potut on t e o~t coa•i, 't 
ta • ueut1 ve•tioel. o~ al fault rt tag S 34q 1. f e 

out a t ~u ~lock t . dof!Tllt ro • but t e iPll u4e oi ' • 

pl•c:e _fj t C&l\110U e eaau~ d . n sea b•$ c.ut • •i:•ow. 

ve'l! ·t"1c•1 ~ c • into t e aea ~11.ff aloa.g t: e fault ~ltac e ~ 

sea level . 



17 

Bleetdieir.-. ~\lllliOZ'OUQ sa 11• or l l•Ulta oeouJt 111.tht.o 

ha 4~ ' coap1e•~•, u •t S . o• 1 n Ofu aod' tu '"• •t.S.lf• 

eh iud Sill c>tl 010$48•• ut wl~ l.splac; · n • of oolJ • few 

oloatc •t• 

f.•~•--•lo fo 1• 01:' dl at• ·• 4 • o• raot bEt , Se £01 ls • • 

1Vr;e,ou.lo"', 5t.ea • 

the u ~onfor. iCt a 4••~rl 

•• ouiull1'8, llJ a t ntl ve•c. If. •• of tbe Ofu 4•1clel:a, :r 

a ula~ V1'QOl*fO'tt11lt;• , , ~etwe• . o14e:r-. tb,tu.neJ'•b, dde4_. ext¥a• 

oa14•1'• f1owe od the youa » Q•ldera•f 11#.itg tlowt ·•'14 talus 

b~ cctu. Jlftaal,J&e fau1 l & piio· u.ce t: e W'alt of 1'• Jf.t 

cra.t >: oo. O • . f.eh ••• .pa_.t of e c•l4Qt•, k• ua.co Sot'11f.t1 

ta •l.ao a borl• · tau.1t•1lne · ac:Uth Ae aot·e4 1>7 teaiaia (1944• 

P• J~l ) , · t • •• t . a. ~oufottd. y (aQA fa•dt), wett qf Agap-..• 

't\lp'\ltU o~ Ofu, t.J:~nc•t-ea tb• :pei-lplaer•t olk ~r;>.-plea wbt(! I 

'1 ( , , to tla~ ea t · of h$ unc41lfo.,m.i(:y "· 

S •11 •tt.pla't uacoafof ltita •re e-apoaed ta tb cltfft 

be.bt11d , · llt. ou Olos a•i ud air,e p11t>b•l>ly tb~ ~••ult: of OliD.or 

fau1tf.aa et.lt 1tke eal4et•11 

1o ·e.•S.ttU Aaa9c •teo w·t, 

01'1.t • ~.un•ll PO\ll> of l a't .dtkea J. . e:Jepcu1e4_ to .he 

c;llffa 800 !••t orth f sit-ura•tu•u P:'11tat, a.ear ti.he ·•outb•rn 

tt• .. f th• i•laAd • . •tut • nbutb. ta eapoaact 800 feet to th 
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••t', Tb••• dike• tiren N 50° E. ort of V• *·.oto M•r•h, 

~•o re ik•• •-r• eapo• 4 1n the eliffs, trend.in 8Y0 E. 

11 of tbeee it•• · ye ve~ ic•l, an are 3 t 10 feet 1~ 

hlckn.••• · They l'epr _•ent; int.nieion elon.g the •outbueet ru 

lft •o e of th O ·Oloaes• volca o. 

Onl,y a fev · 1 e on Of~ v~re foun t'•lat d' to th 1!'egio• 

nal M•nu '1
• rt ft •on . B n••th tt• Rt a 1 600 f •t S 2s0 w 

from 'lauga P int 1 n tb coaetU.u , tvo v t"t.ica·l thin f.kes 

3 f . et and 1/2 f t td •re gpo••a tren in l o0 W; th 

are th ilea tllu tr$t tn 13\l~• 6. Another dik is 

xpo ~d S·SO feet s ao0 W of the abov tt1Q di·k•• 1 •1eo alona 

l dik ta abou l•l/2 fe t wl4e and v r • 

tic 1. bvt shortly abo•e th b••• of the eapoauro, 1ptit• 

ifito t o a •r~ve~tic l dike striking •l•o$t nor al to acb 

other. One tu·•ncb t:~ea • 5° . ; t other trend• N 15e> W. 

The orthe•etern r ft aone .of the '\folcano on Oloe• a ta 

1141rke4 y tbr•• dik •et t Le•u•aaitt P~iut, the north 

tip f1f the i•1•1ul, dtkea t1:11n4 not:'th,. N 21° E, and 50° 

Tb• 411'•• • • r•1 ttvely thf.u, froa 1••• tba 1 foo to 4 

f •t tbtck, an are verti~al, ••cept the two •e•ternaoet 

lk•• wbtcb clip so0 W. 

!h• M•nu*a re tonal rift •oo i• well m•rkt4 on 01•••1• 

th• cliffa no-rtheaat of o\lon Pot t, at the so tbet"n e ge 

o Olo••S• vtllag . • 
a ••rka.4 4tffer,ene• in orlent•ts.on fr.oa the d'!'kee of the peri.• 

pher4l 4ilte co pl••· Theee ! . ea northe••t of Pououo oi t 
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~re vertical •u4 v•~J from le•• than • foot to over 10 fe•t 

n thtekn•••• and ecreaae in nu ber paectiol't.. r ~tb T 

touth•••t. b•twe•b V•1•• 'tli foiftt anct Ma a Point, • otbeJ: 

et of 4Ur.•• la expose . Moat · f tbe liket here •J.•o trend 

60° , ar• vei- teal, and range fro l fooe to 10 feet tn 

tbs. ckn•••. On Maga Point, 41ke 01:tent•tton• •r• ra114C> • 

. a11lt•1• 

'our •triking f'&ul ,t:a i:reud N &9° W •nd cut tbrou h the 

•ute.le I1land. Thes tre nor al , ver• 

~1ec1 f•ult• with only •bout 30 f••t df. pl iu:ement•. thr ugh 

htch the eurf hae earv•4 1 by Daly*e de•ar1ption. 'hT•• 
"Gotbt.c••rch tunn•l.s c1ear through he isl•t, u tbro•sh whlch 

the ''• ra•• ru•h wlth p·tctul'•• e effe t.n Nct •u1.ele 1•l•n4 

ia a ..-eanantt of • t ff one vhoae ve t i l c•ted o tb• 

o ettber t the two 

t1ft •one• of the Of •Olo••I• Yo1cano o~ ~o the regtoual 

Manu •a rift aone. 

All of the atr•au on Ofu an• Olosega •l' • be et-al or 

int r ittant eonee uect str-ea a, vbicb av• cut youthful steep• 

et4e.t vall•>r•. Tturre are two dia tlnct ch:ain•a• 11astna on Ofu . 

One i ·aloti th• w aterin at e wh•re st~ etre• • flow to th 

we t, and the oth•r is vitbin th tcposr•phic d preslif.on of 

flow to th nort • Three 

of the•• atrea • alon the we•t coast, Mat• 1na, Tufu, •nd 
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elaetl • • •tre• tf.t ha1t1• out v.all•Y• •Ill 4••P •• 160 l •i • The 

••t of tbe • ·trtama 12n Qfu b11ve ·cut only· •b 11ov val l•1•· 

bout 40 feat ·b \ow tba urtouttcU.o lancl aurf•c • Ill att 

••••'• v•lltf• •t."• ctlt ltttc> bedrock with l.tctl• ••dt ut tn 

he · e~••A chann 1. 

St:l'e•m• occur ()UlY,' at na the •••ter-n 11 f ol Ola •a•· 
•••ul •oct Stuapoto •tre · e h•v both c t vall ye about 120 

feet &eto th sen ~•1 lope., b t ·th -.-eut.nd•. h•v cut onlf 

•h•lle>v v•11eya t-U81tl8 il'oll'i 40 t 90 i •t dtltl\h tho•e etnam• 

at tb.• aouth rn n of tb• l•1 nd ••• cU.v•rt 4 by the , ~c 

•t t.. 1a1a f l.nt• 

1>•11 (1924 .~ :P • 133) belteved the pr ••ti •. ot st•••l in 

~b• •tr•a Ii 4• ·on Oio• .p 1114f.c t• t at th 16mhaymea.t •outb 

of Olo••8• •o · Ofo tel•llcl• re ulte · fi-o .,;LtheJ • m•••t'\te 

atruc;eu-ral f•f.lur• or ,• ••i:i·•• of lars., 1•1'4•114 • 'fbe a~av t. 

accortU. to D ly • 4 not ·a l•~ ei: at11e • 'bf.ch one d~eined 

th• uov•4 •troyed por~io~ of th• vole•no bet••• Ofu •nd 

Olo••S•• Dut:1n3 tb spring •sad flltiU*el" of 1964, ve1:y 11ttlo 

p .a.v•J. ••• otl~•d J.a. t.h atr•• cbeu-.J. • •o t11at vhtcb v•• 

P• ••nt ••••• 4t1:ived fi>om t e • , ietiag •1.urfec • lht tr•asd 

f tov· on be4r-oe1t. o 11otche of •n older a.ti- •m ' s oout:•• 

exi•t al.on the top .of the ••• ell t b•hln Ol ••a• villas • 

•• might be •s.pected tf the •tr•am• one• .coi:actrui•d to • 

hi tr .tr •· tli'le 'f' eeat .. da-y •t1:1•am• of ·olo••s• •i-• comp•w•ble 

trith tho•• of Ofu . r ina&Jt b••ln• on both tatancl• •r• •tPle'OK• 

1mat 11 • uiv•l t tii •r••• aleo. 



Sea Cllf£! 

t••crtatlon. 

oi- ·erf.n 

ions t • •••tern coa• of Ofu, P•~ticularly ••htnd Of 

tt.11•&• aa u'uce1• t land, th• ••• cliff• aJte only abo 
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0 feac bigh. 1eev .ece •~owi4 Of , hQW•••T, the ••• cliff• 

ar •uc · hls •Y.. The bla ••t ot..1.t•• •w•· •lona th• 1out 

CCHUJI lr • va•••o Po.f.n" ' Vainu1 ulva »••11· They 1'1..1• to 

iaore ' .... is ' •t .. ,, tbe Of . rt.a lat lo •t•&ten o 

•' lo Rt4ge .. ltni1 th• r h•'l'. eoa•t Of Of u th•Y ••• muc. 

lowe'I'. p•rtly ec:a a• of t&• d f ·ult• 4• re••toa of th• 

11 CJ'•t••· but l Cl'•• • la •ltbt. co th• • •t • th• r&IOi"• 

· •ck wl &•· 
• t.n Oloa•a• vf.11q• t • • ·•• eltfi•: weacb a epectacu• 

l 'I: e11ht t 2095 fe t•··•iw o 11 to the aq tt 9f the 1•1 ud. 

rro Chi• aa&l• b•ia cord• ce 

wl• th• ••• •r •l•p• f the ttl•ll • &lo b-o 1l t.1' · cn:th• 

weat aact t.ke .eoutbweat o•a•ta1. AloQg the •••t•~ll ·eoaac.lJn.• ·•· 

tha el lffa. r• a•11•iall:y agcb lU•l'• They aret fO't ••••t·l•, 
20 l••t bf.ab •t L•' 1.t fotai. .At Mas• Poiat, a •~t• t•ff 

cont. t • 1if • a • e>nly • .o t 120 

O!;t&te. 

t high. 

ll•lY v•a uoc•rt l.11 • .out. t • o~ta1n f t 

•ou~ tna• oftabo~e w re available. h• • - i ed t~ t t 1 aay 

It•· Clle ·&-:••ult of ith•J' coll•,•• ~o ' e out • v f.c to:r••• 
~• .lclera. or t e I' ault of •no.-aou• l•ll al1p1 whi h .t1lmi••4 
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ara• , rti • ol t • t•1an4. s1 .. •o• (194 ) thovaht they 

llf.abt have J,e•o foraae4 by ••rln• eroation l. na t • rf.ft son•• 

U1iina • eul>m•ra1utce of 400 f•• . u for th• cttff• alona 

he 11orth•l'll an W4'•tew coa•t·•· t»oth Daly and St•••n• •t•••d 
b•t they • 

.Sova lna• .av 11 •1• now oft. the •out'1•ro eoaeea ·Of b.·otb 

ta1a 4• o •o t~dl ate • al••• ' tb• •~• h (rta. 3). o -

11 • 

rovn bo 

t • oul 

L 'olo lclae . Otu a1ut ~ e S.gb c1ttf •ht d Olo••1• vf.11•1• 

&1:' •l•q. par• . .tlelt 1 wf.ft ion••· 'lbt• l• alao tyue fo-i th• 

c.ltff• •t Sa t l QA Ofu a11d 'l\oJ'Ch f Lot of A- •• n••r Sllt., on 

Olot•aa. It~. tturl"•I .. .. ,. 1.i.lle.ly th•~ th• ia.14t .i•ll c11 f~ 

••• fp•aelJ , •oraal f ·avl baa alon1 tla• wlft •01t••· ra lt• 

.f.na elo I rtlt ••n e: t• o.omao 011 H•vatt n voJ.cU\ ••• w'b•~• 

, .. , .. ,,. 1J••• t•c-••4· lateral f•v1t• b,. ·w 'lltwo'tih ••• Mac• 

do al4 (ltl>, p. 14 •~d 2l), ftlia ~YP• of f ultiDI wa• ro• 

b.abl.7 co••o . •10Q9 th• wt.ft ao.a•• of tbe O.f\1•010••1• 'f,olc•no. 

aleo. 

Tb• c1$11 ••t•ndiu1 fToa •~out thr••·four~h• of a •lle 

veet of Aaaputuputu to A•••• Strait on the ~o~tb eoa•t of 

Ofv.., and •h• cltff e ter. f. 1 Alooa tbt north ~o••t of Oloe•aa 
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from . ._. Strait ta fai•va in llll w re toraed byllulting 

that p~• uc•d th• eouthent va11 of t'be cald•r• · Sub•• uent 

.. ~lne ero•t n baa dtfied tbea to fault•ltn ar • · 
rrl-ar t the erupt&on of th• ••~t•l• tuff co e. the 

cllCf •lon t 

cu by thf .... 

11e · tern coa.•·t f Of •cU:v ly beln 

I•& lllf• hetns .cut t ·Od•1 u•u•tly do not hev• lars•t 

contteuoua ta1u• depo it• 4 't tb•f.w b•••• - •• '1i,ff• in 

la•at.t •r• •n e¥&mp1• of .thi• (11ob•rly •nd Cb••berlet.n. 

f• 20-23) . tt t • tvtlo. • ot of co11:al r:eeft off•h<*re,. 

li • th• pr•••nt f ~ aalua 

cltff• QUttlo would p.-ob 

ef •~ouu4 both i•land•• •cttve 

1y c••••• • vav• en r 1 v uld 

no• be ••P•nd•d upon ih of.fabot:• reef . COnaequently, 

dtp0•1t• of talu nd 1and•ltde ._t•rt•l uld accuaulate1 

•••· f I' ••ample, al n the •outhern fu •n Oloe•a• co.-t ... 

1t· e• wh•r l•~s• t•1ua • d tand•ltd epo•it• have accUlllu• 

lated •t the t>qe ot the cliff• ,, f .arlou• et•s•• tn ~b:J.• 

•• ~•nee oc•u~ long the o •theta , o••t1t~••• ~ contlnu d 

ave attack eae fot10 ext • ely blah e1tffa~ for • aapl•1 

tte&rn (1 47, P• 11"" 12) b•lt•v•• that the htgh elf.ff which 

at:• ova• sooo feet htab 1011 th n t:tb1oen eoaat f HOlOk•t. 

ln Havatl • ave .. een cut by the •••'• 

COa•ta.l B•nch•! 

•ev••,,out b!fJCh 

A l>•nob l cut f.oe tba tutl about 5 to 10 fe t . above 
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'Pl"••tnt ••• l•'Vt 1 alon tM ••P • d ~ ut: ltne f Ru• ut•l• 

l'•l•a.d and ill pl•(:·· a .1 na the l•1-o4'• reef ps:otect•d c:to••t• 

I •arn• 

(1944) •li•o notl.c•d t:bi• luu1ob . · Oa Olo••&•• 'On'ly . oott7~ 

pr•••i:v•d t •o•• q! lt. •••n· ,,. •ncb ta coiut l•t•llt 1'tth 

th• S-·fo t o" t.aet•t.' bench ~•Port•4 froa .... ,. ••clft.o 

ltl•nd.•. • en«! ••• p~ bat>t1 . lo·••« ctutSag the +S.f t tp<l f 

t •••• <•t~•"-•• 1941) • 

. A 12· t is ... fqot b•o•h &• fouud tn ~att•r•d •~•• on 

bt ~~ •l>O.ut l' t•et above p •••llt 1••• l•v•l • •••r th• potn

it,tlf • the b \\Ch 1• o et l~O l•·•t vf.d• wltb • •i-1 trregulai: 

auYf a<t•h , lean•nt•· t • •i1.t :l•r: tutncb •l• C)ccur neat: L•, 1ua 

fq~•ti lfhtt~ ·f:t '' cut. . ri hf.O.fl•:t' fl · •• • 

& ti•t.1~~ ~•etch ocour• . oo 01oe,4ga •t 'Le.au•• 'llt. totrie; 

•t L•••t• J i .t. vhe • t. i• • .1labt1y ov•r 100 feet vid and . ' . -' :' 

<:,ut: ~uto • b,f•ch to4~ cQ:llpo:••d. ()f, 4'~autaJ? t. · •uh-•n~ul~n· 
, . 

vo1ca:ot . f~,a.-nt•1 ••d •t. 't••• •otu~. "trh••• tt t.• ua•~•r ... ' ' . ,; . 

•~d ,:l~ C':lt . tot, • thick a.o•••''*• .. 11 • 

. ~••• •11,d .. Wood (19,f) fetun , .b•~• ln 1f••t•T11 ••o• ct 

aa •tatvale .t :h•ls.h •ad ttt:lb'.U~trd ·th•• to • +1.$.-f ot •tand 

,1 ·tJl• ••• • .a ••~ • ( 1941) ••.ltev•• th••• 1.5· fo t b,•n~h•t 

••r• f hlfd chart.as tb• +,_..lo t tt•ncl I the •••• 
} . 

Conetcu·ctl.. 9aJ. 1'•n~b 

:: ·. : tbe; co11•t ctlo-.-al 'I>. ,nch ·l• · ·lfef.1,. ,dtvelopa4 .,•long t:hf 

•out:hcu·o coa t of hotb t .11 xuta, • 4 f:.bc t•t•ftl co••t t Ofu. 
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I t •tiatN 11aai10u: :w1dtbi .of -ovei: 1000 feet t 1Q•.•I 

vlll•s• .an 900 feat •t: fa' to Polton Ofu. but •v•r•a•• 
•bout 300 t• t wt• · Typ!cally, tt ~i•e t: p£dly to ·• :betaht 

beach for•elope 

To'.•••• ·•tad .Su u' it•o on O u., ·and near lq••a• vlllaae .. ·au 

tnt•~dt·at• t> .na oct'Cur• al>Out 14 feet bov• ••• l vil · ll"om 

t.tt ht h pof.nt near the tn.n11r· tdgt f tlti beach. t 'h• b•och 

s•n•r 11, ••ceftd• toward th• cliff• v1th .a a•ntl• backal P•· 

of 1• to ,.... At va•oto otnc OU Ofu •nd at Oto•••• vill•a•· 

tb• wtdt 4»d •t•• n••• of the b ck•lop• co•bio• eo uha the 

'bencb de•o•tu!• ba -k to ••• 1evel onalu • •wop. f~oftl•• 

ac;s:o•• tb •• b n ·h••' a tlluati-•t•d in Pl ur• 3 . 

Th encle ai- c 11po •d 1a1:gel1 of 1Jftc.o.aeolid•ted 

041ca%eeo a4dl• ut • n~ t••d o the be ~h an gr ·V•l~ •l• 

ne•~ the talu• beq•at& he cliff•~ B••Ch ero•tqn at the b••d 

of tb• Olo•eaa vtU.ag r •f ch•nne1 b • uneo'V•r•cl •• :tf.OQa 

of beachrock •• mueh. te•t thick . beneath the benches. 

arr . $lid poorty .. d•vtlope4 b nehet oocul' on Ol 1•8• at 

Tafa1&11 and in tb• :Llt •r•• • vbet:• the bench b•• l>••n blably 

liO !ff.eel bf 1aod lid• deb ·1•··· the bench t ) 'u no· int tn 

Glo•• a vlll•& •• beeu oe•rly covered by a la~g 1anilellcf• · 

Wativ• v•ll• du ta o the eti.cb. produc: brae 1• V•t•t · 

•oraa1 ,,,. • . wav • as-e not ta equillbr1ua vltb ta•· beach••• 

Eor •*-••pl•• the- numere>ue roaional e1carp11.•o.t1 a d tb• es

poaura . of l>aacb ock •t ea teve icuU.c te ru:>n-ecautltbrlua 

condlttou ( laeiy atul Cos. 1956). l-t ta the la1:1ew wav •• 
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11icb •• lual'rlca • 'Wave • which Pl'•~ 11 fora tho•• be ch•• • 

. c could • t ~· d•t•r•1aed whether r aot th••• ~•ache• wewe 

reettna upoa older l>•ach•• foraed d1u:iaa a lliaher ataad of 

~b• ••• • 

Prlaat 1 Co••l , t•f 

A f~ioat · 1 co.:al re•! enctc~l•• ltot tala11d•.. the few 

laolat•cl brea1u 1• the reef ccur, oa Of at telu• Polat, Tavaa 

totat, ••• alon1 tb• •••~era coa•t• of Hu ••t•l• and lha •u•l• 

laelae t1laada. O 010••1•1 tb• •••f do•• •o- coatt•••· aTouad 

L••••••f..11 Poe.at, Le'ala fol t, and Maa• p,olot . CoatrarJ to 

what baa· b••n ol>••wved a~oua4 Tu.tulla t•laJLd ••• ta W••t•r 

am • (Stear••• 1944; Keai- aod W ocl, 1159), the ft:ioataa 

re•f 1• ·clo••r to • oi-·• alo•a a aracha•l11 thoa1t 1 ff1 o:i-e 

.ar••• ••e1' •• tbe o"th coaat oC Of• an · Olo••a• (Ff.a~ 4),. 

10•1 a coaat vlth a •~••t ofl•hore ar•4i•nt, •ue •• ••l•t• 
off tla• • •thera c.o••t• or 'bo(la l•l•std•· t1'• f~t ''"• r••f 

£•, fal'tber off•llore . Mor• •o adlaa• 111 •ha11ove.- vat er •r• 

needed ••for·• tilt• •lt••tlo• c,aa be •attafactoTt.ly expl•tue4 ... 

C•o•r.all7, t • r••f l• etail•ll' to frla1ta1 r••f• report•d 

froa th•'f ald• Paict.flo lela•d• •U¢ ••· Moo~•• ••d arot •a• 
(Cro•• laQd • 192 ) • Sbal 1ov water oaly • f•w f •·•··t 4••t c · v•r• 

the reef flat. except near tbe b•a h ••d t th• ead of Iara• 

ela911ael• vlaere d ptli• 1 er•·••• •lt1ht17. Much •f tb reef 

flat la \Ill covered during low •fl'i 1 tl4e•. Potrtion·• of lt 

bav• ~•tber prollfi~ aravtha of •oral •ad ala••• v •r••• 
ocbeT ar••• are covered onlJ wltb • tbln lay•~ of ealcar•o•t 

aaud . The~• are o relllll ·aot• f • raiaed, older coral reef 
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~rotrudl 1 above th• r ef flat. Offabor• t T•'••• n Of~. 

••••r•l l•l'I• ooral11 • l>o•l •l'• lie oa 'be reef flat, aa 

~•4lcatio of th• la~1• wav•• w teh lnf~eq••atly ••••P •croea 

~b• 1.'eef flat. 

The r-•f froac t• cut bJ •l•••• alforal7••paced • ra• 
iltanaele altout JS te•~ apal"t. T'be o t•'r • •• of t1a••• ch•n• 

el• beala la alJout 30 •••• f ,,., • .,. The cha ••1• ••• 
~hl'o•11' the .-••f lrooe •lt a low &'Ta4£•at forrd.•• ••c• ••• 

•• ••eb. •• 12 fe•t deep. T1'•7 th•• te1'mtnet• ta •n aapbi• 

tb••t•r~•ba • bead wall of 4•n••••Pt•••iaa calc•reov• roe-. 

l'be atd•• of tile cha nel• &Te eat•a•f.••11 gro ve asa4 ecratchfld. 

•~• •• erall7 alto1Jt. 4 to 

• overha 1 of a owlaa coral. No cor•l 1• arowi • alon1 the 

low•I' portion• t the wells OS' th• f lo re .. Only a tbia 

...... l' f •••d a11d dlek .. • .,. t.ou1det>• ot •Ol'•l bead• 

t • flOO·r8 • lh1~f.•8 low tS.d••· cvl'r•at• of l••• th• l 

t•I' ••coocl tlo• seavard thJ'ov1b th• chaaaele. Cvrw•nt• 

•lnrcu.111' th• eho.nele •r• all •t blah t .tde .. 

cover 

toot 

G•n••ally, •h• r••f fron·t la •• •~•• ·f _,, ... , 1ro1.lff.c 

cQral an4 alg•l a r owth. In •o•• er••• f b• reef trout 

v er• •~ vtb 1• aot prollfto, th• coral ad ala•• •••• ~o b• 

a'taebed to an older •u•f•~• f d•n••r• eaooth calcar•o • 

aroclc. A• ••11••t• t.7 K•·•w an4 tfoo (l.tSt, p, 30, 33) for 

W••tera Sa•oa, thl 11• atoae ••1 have It••• • r••f fora•d 

cl •lna a •lia tiy higher •tud of the • a. a d vh••q•••tly 

pl•••d d ·vn t .re.eeat ••• level. The 11tbothaanl•• rtda• 

occur• on1y alo a eca•t•red ·owllo•• ot th• reef•-'••· 
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tisoroas b••thontc plant and a teal 1rowth conti ••• to about 

10 to 60- foot d•pth• oa tbe ~••f front whereupon the bo•toa 

r•co••• a rath r featureleaa slop• of calc•~•ou• rock wttb 

•fotty, thin andy c.overtna . 

Two la.-1• n tural c aon le cvt tbrova tbe r••f off Ofu 

rtllaae. A slatlar, but recently dredged,. large channel 

~uta tbro•ah &be reef off Oloee1a v1U.a&• · Th•·•• cllaaoel• , 

~lke t'b• aaa11er s rge tbanaela 01l the re,ef front. ave v•:r:• 

~teal wall• wtth abundant coral growth alona tb•lr top ed1•• 

.auatna an over ana . Th• flooi-a alope at. a 1•atle ••award 

racU.•nt, and ~ont ta onl,. • poorty ... e.ort•d• uncontolt ated 

epoait of calcareous d•b~i• · Oa •oae areas of the c'blma•l 

lo ~, laiia• cow al head• ai-e .arow.tag oa bo ld•r•. T i l s 

Jlopet occuw alou_g t e • a•• of th• fl c11·a belleath tb• over• 

•nain1 1id•• · Numeroua • aller •td• channel• • t•r th••• 

lara• cb nnel•, bu~ with their floor• higher tb•n the floor 

t th• lara•~ cbauae1s . Ab•uda t coral &%ovth •••••• the 

•ide• of th••e smaller chan~•l• to ver ena. aad •o•• jotn 

to fora • roof. Current• flow •••••r4 tllTo•ah th• laraer 

chanuel• duri 1 ebbing tid•• •t th• r te of abo~t 1/2 fooa 

er second . R•1attvely d••P• e¥t•ntf.•• aaudy a-r••• U.• ofl 

tbe · l•rae ehannelt north of Ofu •nd off Olo••I• • 

Ch•n*lel• cut. thro ab th• reef ai To"•I•• Ul.11fa1a, Oaeo• 

•~•le , Mafafa , and Agaputupvtv o• Ofu, and at Silt and Oa• 
n Oloaeaa . Th $ channel• are lnteraedl ate tn •i•• between 

tbe .•urae cbanaela •nd the lar1er reef channel• . Mucb higher• 

eloctty curr•nta pa e seaward tbrough th••• chaniiel• durina 



30 

bbing ttdea . 

All of th ch nn l• cuttlna throuab the reef are 1 tt• 

•tely aa•ociat d with the d~atn•1• and circulati n attewn 

•t tbe reef flat•~ 

!ubmarln• features. 

Tb• broad sw•ll of the realo al Manu'• rift aone, th 

~•flu ' • 1.Udae. 1• dtst.:tactl)' ehovu. i the bathJ•etry eurround• 

lns Ofu and Olo aa l•l•a • (fig. 4). To the fo tbeast tt 

c:01'tinue1 to Ta•u Ialan , and to the orthw et tt ta tJ:ace• 

ble for over 17 atlea . 

~etvee Oloaega and Ta ' , the M«nu' lclgtt ri•• to 

within •bout 130 feet of the 8 ~face 5.2 mile• •o-thea•t ot 

Oloaega and te •arkecl a the avbmin:rf.r;t.e volcano o USC&GS 

~hart no . 190 . S'earns • poaitton (1944) for the aub arin 

volcano ta vitbt the 100 fatholl\ c1«H d co11tour 2. 2 all•• 

•outbeast of Ol •••• · 

Both rtft zouea ot ~be Olu- Olo••aa v lo•no fora rid ea 

xteQ~ing nortbeeat • d •outbweat f~o• M•au • Rid3e. Tb• 

•¥ir.f ca aba1m•at so th of Ofu and Otoe• a Ielaud• ~ontinuea 

to the deep ocean floor. North of ibe lala 4•, • •vb•arine 

tervac• extend• al>o t 1 ail ffaho••• p.-eau.11ably th• ar•• 

of the former caldera (Fig. $). 



FIGURE 4. 
BATHYMETRY NEAR OFU AND OLOSEGA ISLANDS. 

Contour Interval = 600 feet 
, 1 Mile 1 

For section A-A', see Fig. 5·. 
Dotted line is coral reef. 

Data from USC&GS boat sheets (1Q3Q) and 
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FIGURE 5-. BATHYMETRIC PROFILE NORTH AND SOUTH OF OLOSEGA, SHOWING APPROXIMATE 

POSITION OF CALDERA FAULTS. 

See figure 4 for location of profile. Horizontal scale = vertical scale. 



''-

,, 

l • ,, 

.. 
,_;t., ·-' _, 

. i 



XCBIOVI lOCU 

lgn•ou• rock• comp~i•• the enttre •••• of Ofu and 

lo••J• 1•land•• •seept fot • frtnge 4f fecent calc•raoua 

edi••tat alons the coa•t1tn• . They occur •• thin le'Ve fhtw• , 

pw•domt11a1ttly, but al•o •• tn ru•ive rock• tti th• fora of 

dlk•• en plug• ·• pyio la1ttc rock• . The i&neou• rock a:te 

dlvld•d tnto !fou aewl••* (1) th• lxt1'a-cald•r• Volca·nte• 

of lava flow1 azid P1~ claetlc• hic:h belona to th• pr -caldera 

or ahf.•ld-butldS.n · •taae. (2) th• lntru11ve Vo1c•n1c• -of dike• 

.-nd plus• vhteb fed niuJMtr u• fl late ln th• dev•lopa•nt of 

tbe volcano-. pa~ticul•rly durtna the fon•tion of th• caldera, 

(3) the :liatra-caldera Vq.lcantc• 4f flow• htch ponded wtthtn 

the c•ldera •nd f'•rtf: 117 ftll•d lt, .and (4) th• Lat• Volcat'lica 

of tqff •nd •ubma~in volc:a 1••• wbtcb ~cc s::red •fter ••t•n

•lve •l' •ion of the v.«>lcano. 

lock 

tdenttftcatf,.oii of teatur• aad •ln•l'alogy uatoa a 20.po\lie1T 

hand- J.•n• ~ . h • ~ mtnei:•1~atcal •nd pet olo 1cal · ttl'lla, 

depand•nt on op~lca1, che•ic&l, r other aor• pr:eqt1e anal7tt .. 

cal etboda gen lly c ntiot be us•d • vertbel•••• ce tain 

u•oc14tlons that at~ co o ~ltavh\n:e art au•pect• •n . 

•bould. be t••t•4 by • detal l•·d 'petrosraphlc tudy . r t 

tnet&De t tb(f pJtOX4ne Of tbe ank4U'4 it f1QV8 J.a proba.bl 

au ite ' 1.n moat ca•••• t.nd alt•ratlon product• f ollvtoe •re 



prqbably lddtug•lte . lfe.cdonald (1944) h•• de1c~i'-d 

tddtng•it• f r·o• .a aplea collected by tearna on Of:u. ., 

I• i:-... caldera Volcantca 

.hfln1tion 
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The lstr•-e•lde~• olc•1U.c:• ••• th• l n•o.u• rock$ whtch 

butte: th• main • of t e Of\1-oOOlo• a v~lcuo by rtp• ted 

accu ·u1 tf.Oft t. fol'm a shftld., !'be ••rt•• tUctenda d vn to 

the broad rtd of the t atonal Ma.nu ' • rt t on • t • anu'a 

atds•• nd l• thu• ovei: 9,000 feet: t f.ck. lt ta S trud• by 

t e num~rout dtk · a h1eh oom rf.•1 the lntl"u tve V lc•ntc•· 

and aa lattr fa lt•d by th• f raation of th cald•~• · Sub· 

ae uent •ccumulati: n wt.thin tb cald•u~a. tb• lu.t.-.,.celd r• 

Yolcantc ~ ere f.n uneon.foraabl contact wttb the lxtw..,. 

cald ra Voloanto.a •1ong t ta tault . !he Late Vol atiic• •r• 

a parat•d froa the l•tra-c:•1d · i-a folcantca by an •ro•tooa1 

uuc;.onform1ty. 

lt•aru (1944) n•• thia ·••rl•• t • p~ .cal er• 

volcanic • areas mo•t th••• flowa v re erupted befo~e 

t • fo «tlort of the ca14•\'a, that t 11 not a p1l•d be~• 

becau• it no ·al•o carrt•• f.n v•{.l tb f. pllcatl n that 

olivine·beartn ba••lC• (lt••~n•• 1940• 1946 Ha.Qdon•ld, 

1949), or thotetitt• (Bacdooalc! nd at•\lra, 1961t 1962) • are 

the predominant ~ock typ • livin baeelts d _ oecu~ eaten-

tv ly, a do pl.er te- . a• lt• caf the au ax• ite tyfe vho•• 

presence 1• ene~al ly unoOtDaOU wU:bisi the pre ... ca1der •ertea 

of th vaiian lalaa:d• (St•aru•, 1940, l946t Macdonald. 1949) . 
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~lkallne b .. •1t • r tber than hol•ttt••t re probably pr -

d ataant •• o the ~oc.k1 expo••d ebov• ••• t•v 1 to the 

••t.•..,.cald•r• v loanto •••i••• Mi S.li S. ''• tholelf.ttc 

., .. 1t• .. , • ·rt• t • tov•r ,,, of th •hleld, h 

Cea. ~•1 ~bar cter. the lava fl • of th• latra.. ald r& 

'folc•ntct ar of both ,•• and ppoehoa ttP•• • .. dtf:lu.d bf 

•cdon•ld (195!). Aa tn 8.avttli (lfaccl na1a, 19$3), he 

P•h eho• f 1.,-w f ~ n ~ u t tn fl • ePntatutus ..,.,, • 11 

lava tub •• form! a &tllovy P•tteru tn (l •• •• tto nd 

vltb a v•ef.qular •tru tut • V atc1 • are •pb•r.tcal.. ._ flov• 

&T c aract•rt••d y a .. ••lv• c•ntJal b· ae And • l•Y•~ f 

clink -c both above d b•n•ath -=h• o•ntr•l 1.,-er. Y••tcle1 

ar QOt a py valent • t •Y •r• tn P• oehoe f lO'W " and .. , 

ot be P~••• t at 11 in c · ent••l ._.. tve l 1 • · In dt-. 

tLon1 h• ve•tcl•• of aa flow• •~• v•~1 i•• ular io outline. 

ly r:aJ:el7 ••• the7 ff.ll•d 'With tee Qd&~ tneJral• ta eltib•r 

•• r pabo ho flowe . 

l•ho•hoe tav f 10¥• P••doalnate 111 th• lover flove of the 

lxtf••cald•~ VolcanlQ • tll••• la'\' •• p cta117 ~en. ft:••h 

espotur • ar encounter d, have th c araot•~l•ttca f thol•l· 

hoeho · 

•nd •• flo • occu• to abo t •cau.~I abuo ance . u • utlora•d 

abov•a it ta p obable that th••• •ook• b•lo 1 to the alkalte 

tuti:te . flow• en•r•11y ta.er••• ln thlckn••• up1ec:tf.on . 

Ov•• 00 feet ol pabo•ho• itt the c1lfft 



36 

be l 'a . 14a•·i "tllaa and $11 vt11•a • . llluttratl g th• 

predOtli •*'oe of pah •boa flow t. t e 1 ··t fQttto I tb 

lstra.:.cald ra 'Vol:oa le•:• · ·1 :cHvtdual · lo • · ._.,,. '";. •'.bout 

ae C•ot ·to o~ .. r ' ·feet t 'thtckn•••, but ··n•ratly • .,. al> ut 

Z t j, ft:tt t t. JI t ·o! Cll•• ltffe tapoae l•V• flO"W• 

•~upted near t o nt ~ t th• votcaao. b . fo~ fo tSon of 

tbe. cal •s-•a _ eu 1••t•d .b)' tb.e low dlp•. of 9. • • 11J. la all.• 

paltothoe . 11011a · •~• pt•v•la. t a••• .t,ba ltadi~t uat y nt ot th• 

1 v · flova · ·• oo the upJe'f •l pet of t v lc.aoo <W•ntwor h 

•n kcdO$•ld,, 19$,). ftta relattOll•hfp •110 at11u:- bt .aug .. 

e ttd tor th• f11-0l ••s• v lea o by the cl:tf · t po•urjl of_ 

pahoeho · tlov• · a Olo• 8•• 
Of '• • :•t•tl• 1y t tck •• tto of thla~ b.edde4 a Qeboe 

lav f 1 • cc · r• :I.a ~he 1ltf1 orth f lullu" ltao,~ Jtte gulal' 

attt~u4t• I thit •••• •~ pr bablJ th ~••vlt f '* lttna 

durtoa atdt ··~ fonlat to : 

T tck r i1 · e f th• •• tJ •·• f.1leed>edd•d •1th tbf. er 

paboe • .ttov•• oe~uf 'u tb• •1441« poitSoo of th• I C••• 
cald l.'a ol •ates~ roi: .... 1•·· • 20 ... foot hick •• .fl of 

ankal'qit fo~ t••a1a Potnt n .010••1•• ~1'' · t e •• 

flow all' lfO· feet f 1- to 6- fooc tbtctr. .P•b ebo• ft • ln 

eliff 81t iu~e DO'ttb of lu4ut a ! ak OU lo •8At ,a• . flow . 

·~ tot•·i:."b dtt4 tt tln~ pfe ~ p«hoebo t 10 e>f th• 1.t 1£ 

cliff ••ett n nttoued pre tou•l7• re t _..tlv ent~al 

unit f eh •• tlowa ar •but 3 to S f«et ehtc .• Clink•~ 

bed• •~• a1ao about 3 to 5 f •t thlck. We t t •a•putuputu 
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,o Ofu, ln olt ! xpoaul"•• • •• fl 
' . 

ltb paho h • flova. Tb --••lvt .. flo unlt• v •Y rD1D l 

to 6 feet l tblck~ • • te cli•k•tY 'h •• ••rJ!aa f' 1 

to 3 teet ln tbl k~e• • 

I •• 11 • of tbe · tcl4l• t:tl. of t • lstr ca.Id •• 

about 

c•nt•a1 tortto of t~t fl •• t'b.t• i. • •ltghtl7 btgb•~ 

p•J:' tntaa• I lltl'k o•• tat•d wlt· a fl • th•n l• 
. :· 

r port 4 lza l&wali y lfen·tw ••b d X.od ald (195!. , 1) • 

vb•~• s•n•r•l11 ••11 und•~ ball of he t tal tbl kn• • of a 
' . 

• 

a It auJU tli r o.t • th oeth•·rn · t tip o lo••••• h•v 

•• l'Uc •• .3 t•~t of lln ~ ••• l• d tth ~~17 about 1 

1 

1:• .· 

o Olot a .(Tabl• · l _ 4 11 • . of '''" 6) • Oauallf •t• p•I' 

dlp• •r~ · ' ot•t•d t1ttb th••• M llov• coataiial11 thtcler 

.clinker I> d•• l>ip• at L•au .t1l f I t on lo••I•• fos 

lu•taae • •11• o0
• COtliiOnly, th• link•' lq l' h ~·' ... . . 

a •tructure. A fn oluk. ~ l•J•s-•., hov ver. • • ll 

~oa1oltd•ttd and •PP •~ to be ,,.ld•d o1iQk (X donald. 

1153) ., 'lb todf. dual fr•-Dl of clt11k r 1:' ,.n ~•11' 
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lu thtckn ••• •~•• od c ntain o 17 at.Qo~ amouuta of 

cltnkei'. roe ••••Pl•• tbl: • 4•n•• low• f bualtlc 

•nd•t t• c · ut lll the •tr• . 1>• a.••r th •d of I.nap t 

tr .. o •••• 1300 •••t • 95• & ot th• t lanau1atton 

•ti•tlon • ft •fua unt•tti. lacb fl t• o••• 20 t••~ 

ick. Clink•• bedt •r• o lJ •l>Out l t'bf.o • On fu 

I~ Houat lQ tb.e ••11 h~ll •u• o.f uu iat:atft J>OO 

whlah th• t•'• l•tt~n •tatt al ut .t• •~d • ... 11 btl1 

oia ~·· 1 as • 200 ett oo•~ · •dt: I tb t-rtaugu1atl a 

•Pl"•• ~t t41.'0 t of 6e :ro 10 ... .fo t thick ••n•• . •• 
fl .f ank at· · 1.th ti.alt • nt· bout 1 foot 

t:hlck. 

jor •~ • o al c 1t on ty o 'I' 1 t ' · &at.--.. 

o 14 r• olc• tc•• A f w lnor neon! raltl• da ocour. 

w ••~· h• tll~ unc fCJca ' t.• a •o~t;b•d tu b• a• lo•J.c 

•a• • •~• a CrJ•tat..vit¥tc tuft 

ti•• un 011fQraab r on 1 • ·r tw no•tfd •• tlov. Jh• un-

ooof ,,.,,, p~ ••bly •• ,. •· ~t• • aho~ t••lo f • •ton • 

.Aaotb•r at ~ ro tonal unco· fQ..S.CJ i• ••~o ed ' ••• 

-olltt ju t north f A •I •~~•• tat•I' taf.alau oo Ol 1 . • 

, ..... • •••t•• o! hf.ply ·y a bt ·~•d1 tbln u flow t t11uracat• 

y a ~•4- •oil ho-rtsoo •11 a • •'~l ot thf.n- bedded • oebo 

flow•• O u, bet n Ofu vtllct• .-d tia tidge, v •t •~ 

pa o bo• f lo;r• Of' t.v.111 _ •••tt end • la ttl t. ff er p o t 

·••• ••• t v l. A •n e •• fl of ·Olt.v ne b alt "'-• t1oved 

o~ c th • .u•nc•• tdantlr alou .,. •~•l o~l t••P •1o •· 
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••the• « ll ' ar• at•o 4e•c~tb•d tn the tt atta••pht 

ectlona •t ._,, rotnt n lo••S• nd I o'l on Olu (l•ble 

t aod IJ). th••• T ••nt ou11 ehor p•rt •• of• •th••t ·a 

al• • Thu• the lava £1 • f the lat~... •ld r• folo•nt 

•r• eually •Cl.i t_•d 

aoll dev lop1"nt . 

·' 
u ntly •D u h t P•••• t ••t•a• 'Ve 

t attltud• of the l•"•· fl · • t ch• I tt alde..-• 
' ~ 

toanlo• 41 ·e v•at• both #ta~ tb •u-.tt of the ol •no 

••« •lona the rttt • n•• • ip •I th•: fl01t• av•~•a• ab ut 

lS • • ···~ tbt' fl _ b COM 
1Q•&l'.l? ~Ila llt•l 1 •uoh 

u th• thick aa flowa f hta . r u ICOu ta!U. Olu ~ ll••I' 

th Mital~ of th• ·1etd. thouab, the dlp11 t.ne••••• . 
"' 

on tctu:.tt>ly. It. • 01l flow ear •••oto i t on Ofu. for 

••• l • • - • 23• sv. Such t••P di •~ a1• · tnlcel f 

atra-cal ••• flow• on ta•u 1 1a.nc1 (I tc , 196S) nd i 

lre•t ~~ IPtOa (K• a .. ct od,. l9S ) • lo U.wa•s. ,. ••·i. 
t .eJ •r• uc~a, (•• • for••..,•• Jt aJ:n• nd Bae eu let .. 

·1~46) acapt oia th• V • ul voloauo (It••~ and -.cdooa1d .• 

l 42) . 
' 

t1 tc•l •tctlo of tbe •t~.., •l •~• olo•nic• ae•r 

~tft ao •• u• 1H'1l f.lluatrat•d by th t ,r•ttar••hto •f:ctf.ou 

at X. totnt 010• . a (table I and Pis• 6)• -.d ~1 tb• 

• ct ton ll••• t•uaa Jo.tat oo Ofu (tabl XI •n l 'f.B lj 1) . At 

both •r•••• t • · 1ttat,t ~aphtc • ct,oaa colltatn eoh ••h •nd 

t~f beoaut• f bu~ied ctnd•r •u tqf u•• whtcb cu~ 

lqJI th• ctioo ltne. 



!'AIL• l 
. '.l .. '·' 

•t••t.lli-• :hie ' lectl~ ; · her ... ~ 14er• vo1o•ntc• 
.t\ n th• r •il •t. .IJtls• rot~· lH~I~· 

'·' ... \ 

.' . : ~ ' ' ' ,i . 

aeddi•ll • 11 d• •1o d • ,·• a1f.10 •tt.••d eddtt · 3 
t>.-ovo -~rv•tal .. -v1ctlc . ~u~I. c ut.•hl•a Oltv~ . , 
fe·14•f•• •od •ait• ot.Y'•·t•lt. (tulf '' 20 I••~ · 
tbtok · t~ ~h• ... t. Wh•w• '' ·'• v61tiM:to 1>1 
1• t _.foot t1itck pah· 'hot ll • 41p f.n 
1 • I) 

Oli'Yi • · •••le, • v••tc l•tt tf&ow •ht h• ponct•4 JO 
withf.11 a hurt d 4tittd•w 11.e ( 't. b• a tb •t 
th• flow bee 160 I• t t ' l l) 

Oltv 11• ba••lt s• uhol' flow .. • l to ' I• t ihtck. 
f. p. 14 · • • ·lJ9$1lt w at I' 4 tn upp ., . 0 

20 

Ol,vtn• ~·••1t wttb I ld•••~ .•le• llt••• diJpia1 2J 
10• 1. flow t1 •a•• •1ld ..,.,ve 

b4 cU:ut• r tblekeuf.u t t • Jttr O•••• f tbe bul't d Sb 
cla:d • c n.•) 

•o · porphy~t l a alt aad pol'phyfitlc; ol.tvl • 10 
h•••lt• ton.tna u• •• flow • a f••t eh.tck 
wltb cllok 'l' l>ed % t:·o 5 fttt thtckt flow• 

Ip 'lt• I ttb a v• ff.ll& •tt:tke. l1.01t .. 
Veatb ~•d 

Lapillt tuf f in d vaw,taa f~O. 3 t 18 ch • 40 
in t lc;kn •·• tb• IV ttp ol • bu l•d tuft 
cone 

·J•lu• ot angula~ loob 40 
fot•1 thicka••• ot •ctt.011 414 



tt1ati ·za•hto ectl.,n of &ai.-... ~ald••• 'dlt.attl.•t 
·alil11a th• ir•att. · e~ • ·th• •••t•ro . u .· · 
of •••'l •••oh ta» T • ate.ts•• Gfu. 

,/ ' 

B~t>O.q.'b,.'ri.~ .. f 4• ply :e•tlUtifd •fj;loular 0+ 
ll•t, dlpJi S 15• 1t .1 wg~l' ... . to.a I co 
J f .en, ~blok. ~' k•• t>cd• n•••P'4•ab1• • •Q .. p e f 1.ov:a u b P••• o~ 

oia1 o ·o-10Qih1•1t1.c •• 1&.n. •bo~e e ,,..t c .tote so 
vt•.b oltnlr.•t b tt• . 2 t 3 f ··~ tht.ck• l.fpl.na 
20• 111-. at .. £1tttr i• •• •••••tt: td.tb tht.o . 

tx.••t•' ol «lid> t put;,• .. ti vs~ ud •Uttt•.-
c ae1atwatt; • ;C ..- -. • l •• that\ $1)> . . . . ,. . ' ' 

Y•llow pal•s<ntf..tt.••• vlt'J'lc· lap111t tuft vttb to 
~•le• laplll.& •1ti4 c utaiat 1 • .,.. thln uh 

b d•;; ribt>.u tud ._ .duag ·l>•b• ll\ uh ~•4• 
tuft . tti.cb•• ot i.oo. f••t · ~ · .th w • 

bqtfll uutt••tfl•4 l>•l•41 oltls•d •lt~u laptlll 40 
tuff ., vtth . ice lapt,llf.. «Jtct t-•re oh 
l•v•~•. cit ptns 14 • · · 

J>e.tply weeth•.r•d ~ t ,41!, ~t ,.~•ho• tl.o • .• ao 
dlppf.PI 149 NW 

Talu1. Q. ot•tn~o , ch ci~I•• 
Total. · ~btcaii••• of ctton , .. . 

ao ' 
210 



l•t•e•u tb• rtft so ••, th• la~r: -caldera olcantc• 

cont•ln auch lta · pyroola•tlc lli4t•~i•1· lu h a •t~•ti• 

a-rapbl~ ••ctloo .(• a£v n tn fa.bl• 111. 

42 



'A LB Ill 

tl'Alti&tapht~ · ·ctlc> of l:str•-cald r• V led(c• 
#110 th Tr•tl to· T•.f•1au 1, lo •• 

Tbtcko•• 
· ·OP1

• (te•t) 

o .. por .hyrltl , eatheritd ve•toul•r: pah he> · 90 
£1oVfi.t. 1 to, 7 feet tbtc·k, cu. pitt 1i• B 

Olt~tn b•••ltt det:'att 1 v••t~u:lar •• Clo • i 
5 to 7 feet thlek, vlth cllu~~ h• • S to 
$ feet th!ck, tpptn 24• 1: 

1lv1 • •• lt ttb .feld•par a!cco1.tt•• • fonin 15 
• c.t nee, 1aa111lv• fl · 

»on ... pOl'»hJl:it1e, v••f.~ulai- flowa of ••• 1/% to 3 20 
f•et. tht~k, vf.t . cltokel' hc • 1/2 o 1 feet 
·tbiClh dippio 24 • B 

11 tu• b.at•1t• G04 r•t ly v lcul• • ft •• SJ 
4 to 'J. t••t thtck. cltn •~ b•d• 3 to 4 f •t 
tb.tct, it liluc re ct.'11 etr and ••h• tpplu . 
24• J , 

rowu p&l'aa oltf..t' d vitrt9 r7•t 1 uf f S 
ltvtn •nd uglt tf,•tal•~ l7tn u con-

f naably u l fl••• t-uf'f dt • 24 • 

•~o• un oufo ity 

._ r,h7r:it!c l>•••lt th 1•141•»•r aa:lcl' ltt•• 3 
.forlllus d•n • • lo 3 to· 5 f1tet thick, 
cltnk•r a. 1 foot thick,, lppl.ng Jo• & · 

o.,.. o~ h1 it' • v ale l•r aho ho fl •• 1/2 t 
4 l••t thlck, d p tns 30• 1 1 
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.American Samoa, sometimes referred to as Eastern Samoa, ;is an unincorporated territory of the 
United States administered by the Departm~t of the Interior. It comprises the eastern islands of the 
Samoan group which are located along the 14th degree of latitude south of the equator at about the 
170th meridian west longitude. These islands are approximately 2,300 miles southwest of Hawaii and 
1,600 miles northeast of the northern tip of New Zealand. 

There are seven islands in the .American Samoan group: Tutuila; Annu'u; the three islands of the 
Manu 1a group (Ta'u, Olosega and Ofu); and two coral atolls, Rose and Swains. The capital and Govern
ment administrative offices are located on Tutuila at Pago Pago. The total area of .American Samoa is 
76.1 square miles. 

The people of .American Samoa are .American nationals and represent one of the few remaining socie
ties of Polynesians retaining the major part of their traditional culture. The population of the 
territory has increased from 5,697 in 1900, when the jurisdiction of this Government was taken over by 
the United States NaVY, to 20,051 in 1960. 

The main islands are of volcanic origin and are now mostly a series of ridges rising abruptly 
from the sea. Tutuila is of irregular shape, approximately 18 miles long ano 6 miles across at the 
widest point and contains 42 square miles of land. A mountain range extends almost the whole length 
of the island, which is nearly bisected by Pago Pago Bay, one of the finest and most beautiful harbors 
in the South Pacific. 

The climate of the islands is tropical but pleasG¢lt. From May to November moderate southeast 
trade winds blow. During the .other months the winds are> variable. The heaviest rainfall occurs· from 
December to March and the average per ·year for the past 4() years has been approximately 200 inches. 
The yearly temperature ranges from 70 to 90 degrees Fahrenheit and the humidity is almost constant at 
80 percent. The tourist will find the atmosphere of .American Samoa to be quiet, peaceful and enjoy
able to those who prefer to make their own recreation. 



History and Government 

The United States interest in the islands of the Samoan group dates from t he report made by ~ 
Captain John Wilkes of the United States exploring expedition in 1842, although the first agreement 
reached between the Samoan people and a representative of the United States was not made until Com
mander Richard Meade vis.ited the islands in 1872. After two "friendship and colillllerce" agreements had 
been ma.de, the United States entered into a convention on December 2, 1899, dividing control of the 
islands between Germany and the United States at the 17lst meridian west longitude. On February 19, 
1900, the President placed American Samoa under the jurisdiction of the Department of the Navy where 
it remained as a naval base until transferred to the Department of the Interior on July 1, 1951. 

The Government of American Samoa is comprised of three branches: executive, legislative, and 
judicial. The administration of the islands is headed by a civilian Governor, who is assisted by a 
territorial Secretary, both of whom are appointed by the Secretary of the .Interior, The central 
Government includes such departments as Agriculture, Legal Affairs and Public Safety, Port Administra
tion, Budget and Finance, Education, Medical Services, Local Government and Public Works, as well as 
staff offices. Local Government is carried out by indigenous officials. The Governor, territorial 
Secretary, staff officers, department heads, and employees are responsible for the administration of 
the Government of American Samoa, 

'.I'.tle-territory has a Constitution approved by a Constitutional Convention on April 27, 1960, and 
ratified by the Secretary of the Interior on the same date. The Constitution became e.ffective on 
October 17, 1960, and provides for a bi-cameral Legislature with authority to pass legislation within 
certain limitations, The 15 members of the upper house, the Senate, are elected through open meetings 
from the ranks of the traditional chiefs of the county councils in accordance with Samoan custom, The 
lower house, the House of Representatives, is composed of 17 members elected by universal suffrage and 
secret ballot and a nonvoting delegate from Swains Island. The Legislature meets regularly each year 
on the second Monday in March for not to exceed 30 consecutive calendar days and at such special ses
sions as the Governor may call, not to exceed 15 days. 

In the Judicial Branch, . a Chief Judge, appointed by the Secretary of the Interior, is a member of 
the High Court and presides over all its deliberations, whether as a court of original jurisdiction or 
as an appellate court, The Chief Judge is assisted by four Samoan associate judges who sit in all 
cases, except cases in probate, in which the court is exercising original jurisdiction. The High Court 
has an appellate, a trial, and a probate division, 

The people of American Samoa a.re Pel.yn1rni an and closely akin to. the other islanders of the central 
and eastern Pacific from the Hawaiians in the north to the Maoris 01New-Zea±and. They are a friendly 
and generous people, well-known for their splendid physique and love of ceremony. 

The Samoan language is a Polynesian tongue, believed to have been derived from Malaysian origins 
at the time central Polynesia was settled. It is 9losely related to Hawaiian, Maori, Tongan, Tahitian, 
and Rarotongan and is elaborate, flowery and descriptive. 

Although contact with the Western way of life increasingly causes many of the younger Samoans to 
regard their traditions critically, the fabric of Samoan social organization, with its complex inter
relationships, institutions, and groupings, remains largely intact and is a dominant influence in the 
lives of the people, In this society, the village, composed of thirty to forty households of extended 
family groups, is the basic social and political unit. 

Within the extended family group, which is the primary producer-consumer unit of this agrarian 
economy, the indigenous collective family economy prevails in land ownership and usage; howeve.!J. 
personal property may be individually owned. Each extended family is headed by one of its members, . 
usually a male, one of ability and with strong 'Jlood affiliations throughout the group, who is known 
as the chief or matai of the family, The family members render service to their matai and he in turn 
represents them in village affairs, is responsible for their protection and well-being, and acts as 
trustee for the family lands and property, Contrary to the prevalent belief that Polynesian society 
was universally based upon a rigid system of autocratic rule by an exclusive hierarchy ·of chiefs, in 
Samoa ther~ is considerable room for social mobility within the traditional organization and nearly 
every capable and energetic young man can aspire to hold a family title at some time during his life. 
In fact, about one-fourth of the adult males hold titles and participate in the village, county, or 
district councils. The titles ·are not hereditary in the sense that they must pass from father to son, 
although heredity is one of the factors considered by the family in choosing its ~. 

Economics 

Agriculture is one of the main sources of income in the islands and much of the farming is done 
on land sloping as much as 45 degrees. Copra (dried coconut) is exported in varying amounts, depend
ing on the world market. Copra exports were 825 tons for a value of $182,500 in 1960 as compared to 
745 tons and $179,265 in i959. Cocoa planting is in the experimental stage as a cash income crop. The 
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basic food crops for local consumption include taro, breadfruit, fish, bananas, papayas, pineapples, 
oranges, limes, and coconuts. 

A secornl source of income on the island stems from na.ti ve handicrafts, most of which are manu
factured by hand in the villages by the people and displayed for sale in the port of Pago Pago. There 
is practically no commercial export of handicrafts other than laufala mats since there is a ready local 
market.. Merchandise produced consists, of wood carvings, ta pa cloth, shell beads and purses, tortoise 
shell jewelry, and woven goods such as laufala floor mats, place mats, baskets, etc. The laufala mats 
from American Samoa are generally considered to be of the highest quality since they are sun-dried with 
the natural oils largely retained. 

In 1954 the local fish cannery was leased to a ·1arge United States cannery which processes and 
cans various varieties of tuna and produces fish meal for export. Approximately 400 local persons are 
employed in the cannery, which is of prime importance to the economy of the territory. 

There are several small general merchandising stores which serve the needs of the population. 
Most necessities and conveniences can be purchased readily. 

It is the policy of the Government to encourage the promotion of tourism as an impor.tant part of 
the development of the economy. A 9,000-foot runway designed to accommodate modern jet aircraft is 
currently under construction_ and is scheduled for completion in 1962. Construction on additions to 
the present small Rainmaker Hotel is also scheduled for completion in 1962 to accommodate an antici
pated considerable increase in tourist traffic, The advent of tourism will help stimulate all aspects 
of the territorial economy, and should serve to attract new industry. 

The Medical Services Department provides. the only medical and dental care in American Samoa. It 
operates a 180-bed general hospital, plus a 24-bed tuberculosis unit, two dispensaries, and a 20-bed 
leprosarium on the main island of Tutuila and .two small cottage hospitals in the Manu'a group. 

As in many other small territories there are no doctors in private practice and there are no 
private pharmacies. Overseas visitors requiring medica+ attention may visit the hospital or make an 
appo:l,ntment by telephone. A doctor is on call at all times for emergency cases. The hospital also 
provides dental treatment, 

The medical staff consists of a medical direct or , qualified genera p 
and a dental surgeon . They are assisted by Samoan Medical and Dental Pr~t.W...Rll~"l'B, 
of the Central Medical School in FLjL, 

The nursing staff is drawn from graduates of the Nu.rses Training School of American Samoa, which 
has been in operation since 1912. 

The major health problems of the Samoan people are £ilariasis, tuberculosis, intestinal parasit
ism, and infant malnutrition, which demand increasing efforts at sanitation, mosquito control, and 
health education. 

Visitors to American Samoa are required to have smallpox vaccination. Immunization against teta
nus and poliomyelitis is recommended and children should have. a full diphtheria-pertussis-tetanus 
immunization course. Typhoid-paratyphoid immunization is also suggested. 

Education 

There are 47 elementary schools, 5 junior high schools, 1 senior high school 1 vocational high 
school, 1 nursing school, and 1 teacher training college in the public school syst~ and 9 parochial 
schools in American Samoa, The elementary students are taught by Samoan teachers who use the Samoan 
language as a medium Of instruction for the first grade,with increasing emphasis on the use Of English 
in subsequent grades, Education is compulsory for all Samoans until they reach the age of 16 or have 
completed t he 9th grade, 

. The senior high school consists of grades 10 through 12. There are 110 students accepted in the 
high school each year; admission is based upon written examination and the instruction is entirely in 
English. Educational facilities. above the high school level consist of a 2-year teacher-training 
college. Instruction materials used are mostly standard textbooks published in the United States. 
Specially prepared informational programs are broadcast by the local radio station for the benefit of 
the Samoan people. 

Means of Trayel to Samoa 

By air, weekly Pan .American Clippers arrive from the continental United States via Honolulu or 
from Auckland, New Zealand, via Nandi, Fiji, in less than 24 hours, 
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By sea, a ship from New Zealand 
call at Pago Pago every three weeks. 
also call from time to time. 

calls every month at Pago Pago harbor and Matson luxury liners 
Freighters from the United States with limited acconunodations 

Acconunodations 

There is one transient hotel in .American Samoa, the Rail'J.!DB.ker Hotel, with acccmunodations for 12 
persons. Tariff rates for the hotel are as follows: 

Double room with private bath (2 occupants) 
Double room with private bath (1 occupant) 
Double room with shar.ed bath ( Z occupants) 
Double room with shared bath (1 occupant) 
Single room with shared bath 

- $14 per day 
- $10 per day 
- $12 per day 
- $8 per day 
- $8 per day 

The hotel operates on the .American Plan, Two rooms have private baths and the balance have shared 
baths. All have hot and cold running water. Rooms are not always available and it is recommended that 
reservations be made in advance, 

Laundry facilities are provided at the hotel but no dry cleaning is available. Private housing 
of a stateside type is practically impossible to find. The territory is in the early stages of devel
opment and prior to the completion of a new 9,000-foot runway in 1962-63, it is expected that addi
tional facilities for visitors will be available. 

Land Tenure 

The Government policy on land ownership has been to retain it in the hands of the Samoan people 
in accordance with the general provisions of the Instruments of Cession of 1900 and 1904 to preserve 
the rights and property of the inhabitants according to their customs. Persons of less than 50% Samoan 
blood may not purchase land except for a very small amount of freehold land,which is almost impossible 
to obtain. Land tenure is under the matai, who is the caretaker of the land for the family group, and 
in the case of Samoans may be leased or rented without restriction. In cases of nonindigenous persons, 
however, permission to lease must first be obtained from the Government. As most of the land is under 
the ~ or communal system, the chief or the matai rents the land with the consent of the family and 
the proceeds are divided among its members. There is no agricultural indebtedness in .American Samoa. 

---~==~=er~e~~s~a~s~ma::ll amount of freehold land owned primarily by churches 'a!ld a few merchants. The 
Government owns lana~-m-tae~.M.r~d ail'.Port areas and leases 248 acres used as experimental farms 
at three locations: Taf\ma, Taputimu, and Mapusaga. 

Customs Regulations 

.American Samoa is not covered by the United States custoJllS" regulations. Consequently all imports 
into .American Samoa from foreign countries, as well as the United States, are subject to duty. The 
rates of duty range from 10% to 75% ad valorem. The basis for computing all ad valorem duties is the 
purchase price of the merchandise and all other costs, charges and expenses incident to placing the 
merchandise in condition, packed and ready for shipment. to .American Samoa. Ocean or air freight 
charges, insurance and other shipping expenses from the country of export to .American Samoa are 
included. The minimum duty levied is 25~. 

A passenger arriving in .American Samoa may enter wearing apparel, articles of personal adornment, 
toilet articles and other personal effects, the aggregate value of which does not exceed $100, without 
payment of duty if all such articles and effects are for the personal use of himself or members of his 
family and not for sale, 

Transient persons staying in .American Samoa less than two months may enter all wearing apparel, 
articles of personal adornment, toilet articles, and personal effects without peyment of duty if they 
declare that all such articles and effects are for their personal use and not for sale and will be 
taken by them upon their departure. The sale of any such articlas and effects is prohibited unless the 
import duty shall have first been paid. 

An export duty of 2'f, is levied on all goods, wares, merchandise and agricultural produce exported 
from .American Samoa. 

Immigration Regulations 

Passports are not required for .American citizens but are reconunended in order that visits ~ be 
made to neighboring islands under foreign jurisdiction • 

.American citizens may visit .American Samoa for a JO-day period without a permit provided that 
at the time of their arrival they are in possession ot: proof on the International Certificate of 
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Vaccination against smallpox and have a return-trip ticket or an onward ticket to an area .where they 
have permission to enter. A cash landing bond may be posted in lieu of the return of onward ticket. 
Extension of the permission to remain longer than 30 days is granted Et the discretion of the Governor. 
Financial ability to support oneself and transportation out of the territory are factors to be consid
ered in ' connection with requests to remain longer than 30 days. 

A citizen of a foreign country may disembark in American Samoa provided he has in his possession 
a valid passport, proof on the International Certificate of Vaccination of recent immunization against 
smallpox, and a ticket to a country where he has permission to enter or its money equivalent. 

What to Wear 

Summer washable clothing is worn the year round. 

The Bank of American Samoa offers COilllllercial savings and trust services locally and through its 
correspondents . Money transfers and trade credits may be arranged with most parts of the world. 
United States currency is legal tender. 

Local Corrmunications and Transport 

A United States post office is available and airmail to the United States is on a weekly basis. 
Steamer service is two or three times a month. United States postage rates are applicable. Radio
wireless communications are available and direct teletype service from Honolulu and San Francisco is 
maintained. There are regular steamer connections with the United States and other world ports. 
Several inter-island vessels make weekly trips to Western Samoa and local airlines normally make daily 
flights. Flight time to Western Samoa from American Samoa is about 45 minutes for a round-trip fare 
of $20 and one way $12. 

Holidays 

The usual National holidays are recognized, as in the United States. In addition, April 17 of 
each year is designated as Flag Day and is observed by appropriate ceremonies commemorating the rais
. f the United States flag over Tutuila. Colorful ceremonies in native costume, group singing and 
dancing, native sports, boat racing an o 

Photography 

- color film and black and white film are available in local stores. Processing of black and white 
film can be done locally. Photographs of island scenes may be purchased in local stores. 

Recreation 

SightsBeing tours may be arranged upon request. Taxis are available and rates are posted in all 
cabs. Automobiles rent for approximately $10-$15 a day. Scenic drives along the coast are breath
taking in their b~auty. Arrangements can be made for short boat trips around the main island and to 
other islands. Hikes can be made over primitive trails to isolated outlying corrmunities. Photography 
enthusiasts find American Samoa a pleasure as the color and scenery are magnificent. Visitors will 
find Samoan outlying villages clean, uncrowded and' attractive. Vi~lagers are happy to visit, chat and 
pose for photographs. It is desirable, of course, in photographing events, houses or families to · 
exercise the simple courtesies of asking pennission to take photographs where it appears that some 
invasion of privacy may take place. 

There is a small public beach near the hotel. Deep sea fishing is good, 
usually available for hire through the Port Director although fishing tackle is not 
There are no night clubs in American Samoa. There is one private club for overseas 
ees which is usually made available to tourists. 

Alcoholic Beverages 

Mot or launches are 
available locally. 
Government employ-

Liquor is available through a permit system and can be made available to t ourists at the privately 
operated Goat Island Club. Beer is sold to the public and can be purchased i n local taverns and 
stores. 
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4 btock of b•••ltt.c and••tte ••• fc>und on Ofu •t th• 

• 4 of •t.napocq tr•••• sooo feet I 73• of the trleuaul• 

tf.Otl •e•ui.l.on ·on t.e'olo tt 8 • The ro k ezhlblt• a •tJ.1.., 

aev•loped platy jotntina aod a ult aehi to•e- lik• aheen on 

th• .totnt eurfac•• · Mlcrolf.t• of !•14•P•~ •r• eonct trat•d 

ln oua•r~u• thtn b nd about l ~•utL .. t r tn thtckn•••, hlcb 

••~•11•1 tbe Jointtn • 

P71'02laat: ·oa 

G•n•r•l c aracter an con•• · !h• pyr cl .. tl . ~ock• of 

th• latta- caldera 9 1ean1c ••~!•• On Ofu •n• Oloa•s- ar• 

predoatnant1y tufb •hlch baiJe b tn pal•aonltl•ed. but include 

•°* ct11d•1• ..,,. vole• t •co~l•• • d ••• poorlt 'coa•otid•t•d 

••h bed• . Ribbon aud a.pf.a la bo•~• • iypi l product• of 

littoral irplo•ioll• (lt•arn• an Kacdo11.alc:1t 1946. t• %0«J...il) 

occur lo an aah b•d on Ofu (fls · 7) , & tcv ov duns boaba 

•lfO 0 cur in the &lh• Jyrocla•tie · TOCk•• ho •v•r, COllJ>08• 

ooly •bout 5'1 of tbe bulk of th• VOIQ•no abov ••• 1•••1• u 

h•I l>e•D ttoted ••t:lie~. an.d f.• conctac.r•t 4 near th• ~tft 

aoa•• · 

!w~ burl•d tuff con•• ar• ••P ••4 at r ua• Polot on Ofu 

•nd .... l'olot n Olo••••• both •lona tbt t'eat·On•l Ila u ' a 

rf.ft •one and o••~ pl'• •nt ••• level <•ls. 6 ••d 7)• I th 

burie tuft c;.onef er• tull•t than th• tuff on• ol the I.ate 

Yolcplee . 

fouw cind•• con•• •r• •• o••dt three on Ofu end one on 

010 - 8•• A 41•••cted ctuder cone ner lOO l••t thick t• 
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••iao••d lo ebe cltf£• Ju•t oo•th•••t of V••o foint on Otu, 

1400 ft•t t s1 • J of th •outb ·of ac.taatu• ltr:•••· t'b• red 

ctud•t c lo th• • tl an4 tu t•lu• •t the b••• of th• lllf 

• brilliant rJCl. •n•etb tht cbute\" eon• t• a di1)f 1 40. fetot 

thl~k flow which ••1 be ~•l•t•d to tbe c n•• tht ••1 ai.a 

1'e the f·lov ••·•c:rtl>ecJ bf »ely Clt24., '"' 134) aa tbt • u'ce 

t th• JlUln'tOUI blocks t •nk•••ld.t• ill th · t.alue at th• bat• 

of the· cltff • 

a.4 clndew a »••r .. to the ••tl abo t 7~ t••t. dut nowth 

f tu• Kou11t tn. The ~t'ua1 o. :Dtu14t ol. th• of.1ultii ••·• 

i•po••lble t dtattaau.t•h now• •1thoug taf : tt••• • .PP ar• 

t flow •1 . as tb• •••t I'll c 1tt4Ct• the d po•it •rk •u ld 

ctnder c n•• wbtcb wa pr b•bly • Sate vent of the lstr..., 

o•ld r .& Vol.canlc•• 

il •111&ll oC.nd r cont i• dS•••~ted by tbs ••• clttf 600 

I ' -t 8 2S • v f T•ua• oltt.t on Ofu, •bout JO f et al>o• ••• 

l•ve 1 (r'LS• 7). h•, oone ·t1 but lt up,011i • ••~1•• .I bo•l.•o~ 

tal ••b btdt and lav• flow• ·whlcb p•:rt1f 1111•4 • tuf f oon• 

f.• 'tlit• •~••· A 4•ri ,Cf 12<-loot t:lltok fJ.ov •PP•r•11tl7 ponded 

wttbln the ctu.d ~ 401Uh 'fvo tlll.o 4t.t 1 cut t rouah ~b• uud•~· 

17tn1 flow• •n _ ~U.••P ea.- int·o th• of.P.dt•I they dy hav• fed 

the ewpt1on. •hi b fl' duc•d th• poa • ll6v. 

Anc>ther dt•••cted of.tuler o u l• QO'tf vell•e•po•ed tu 

· tb• ••• ctlff • 1$00 f et I 2a•• I I ·th• • uthertt at i f 

llag• •~tut n Ole>•• a f'ft1- 6) ,,. lt:po•u~•• f.tultcete that th 

. ·con• t• •bout tao f••* h.iah. 100~11 columnar- j01nttd• dtatt 
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_livine b•••l •over 160 l••t tbtck, f ~a cwatar tlll 

ttbln th cone. , t•a•n• (J.944) •l•o d••cnd.b 4 thu oon•• 

On · fu. • Clio er-a1'd-apat • con• haw b••1l built upon 

the tbtck flow hie f rN T•usa Pof.nt. 'h• con• .. , be the 

vettt . 1· the fl • tb •P••••otly accuul•t-e vltthltt • tuff 

con•~ t''h o.v•tlyto . h011i1ontal bed_ o! tuff •nd •• fl va, 

wbt."h burl• t • tuff con•• rt1 · p oot the 111ut1nai of 

tb otud•~-·~•·•P tt r o n • 

ck,tt1••• Ma _y thin b•d• f h* tufft cia4••• and 

•a i tf.a•t• ••• ta·ter ildec! vlthtu the tk· co pl•• at t ,tt 

on fu. A pal•aonltta•a v1trlc•~¥'7 t 1 tuff • cont•t in 

•l-croltt•• of t•ld•.· a •• 1 tt•r•4 tapf.llt. 1•oa•n• 

c17•*•l• ·• cu•• Ii ar ••• l•v l. lhtt l• ov rlal · 1 a 

atall•Y , ala 011f.tl••d vltr:to-- r11 al utf hlcb c:ootalo• 

catt •• l•1>illt ol oltvt ·• • · Jl'OS•a•, an • •t:t•r•d 

l thtc fr _.,..nt• of tc •• a •lt •nd putDlc•• 

A 4-f ot tblok. 1•lletv-br~, l•pllll., ltthf.c.vttt'tc ... 

r7•tal t If t• "''o d b•tw• n fu vtll•s• er tt• lf.dg• 

dlppins alt•btlJ • uth.. A prta •u plyto 4ttnktns vat . .: 

to¥ th• •ill•&• •u•• f'ro• th• upt•• contact C.f tb• tuft. 

ithln th• p• pb ral 4tk com 1• n both Of •~d 

Oloeea - nu .. 'f«Ju bfdl 4f tuft. ••h• nd ctnd•• are ••po•td. 

On tu, • l•Y•• f re • 1· to 10.foot thl k p7ro l••tlc ock 

cTOpf out u botb af. •• f the i1U t act rld •• 4100 fa t 

• '2• I of t • t~ln la~f.on lt•tlo o t.•'olo U.d8 • ~h•. 

be tp• t7• JIW. !t •PP••r• t . b• clluket along lt ,_.. •• 

sradtoa l t~ a r d ••h• 
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On lo•·•••• t:w b•d• ot palaeord.tl••d y•llow vtt.rlc 

tuff 1 8 I et ~hick and 3 ft11•t tbtck, outc:r p 350 feet 8 22• W 

f l.•auu•f.ll ! .tor. ' • ••tf.••· r •• flow•. 

th• lat•u•tve V loante• •«'• c•P•••4 of th• df.k•• al'ld 

plu31 •blob ll\thded th• latrt•c•ld•l'• aad the lat•••c•ldea:a 

' 
1l-oauic•• o ly • 1laat• 4f.k•, bo.ev•r ,. •PP•••• t b•"• 

t.O'liflld•d tb• latt'•·c•14•'1'• foloaaio•• fht• •o ld tadic•t• 

th•t t t la uttve Y lcaalc ••• 1•11 :rally ? l:' th•n th• 

lnt-ca-c•ld••• to1~•nlc•. but .... you a•r th n th• ••tl'a .. 

cal4•l'• Volcanic • 

lotb Daly (1924) •rut lt•••n• (1 44) •ad• note of th• 

dlke•. lt·•al'sa• ref•rred to th• i.u••~ u• ctlk•• •• the "cttk•'" 

COlll>'l«lh., It &• baa•d her• 'b• l:at'l'u•lv• Volo.ant~• 10 al•·~ 

(r,u;lud• tvo tlu.p. 

9!11' , "4.?1 _ obaxact•~, lh• a•n•t•l oh•racter of th• dik•• 

baa •••ll ~H•cu.t•• 4 ••'tlter ta tblt r•port. lhe dike coapl•• 

wb·t ·ch they f .:• 1• ••out 3000 l••t: wf.4• lo it# p1:•••1U1 

••pettul'e, •nd l• :ln • couce.utwtc: P•tlpheral t•tt•n outllnina 

th• cald••• ou~ •rf• A t•• dtk•• awe all ned along the rift 

l••rly alt h• dU••• •t>• ,,•rt!cal1 a t•v wtttal.n, th 

t•rt h•J'.'•l 4tk• coap1•• dtp st1tpt7 t v Td• th• · ent•r 9f tb•: 
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cald•~•· . Oil th• av'eras•'• the 4tk~e ·•r• abput 2 to 4 feet 

tNck•' but vary from, only a fev toche1 to v r 70 f •t hick; 

tev•r•l of 'th• cU.k•• hav• hortaootal. pot1ao,nai JOlD.tl11g, 
• f 

like that r•ported ta Bavati '( •atvo~th 4nd Hacd nald. 195~ 1 

P• 86-7)' • I&• JOf.ll lQ8 l• bett'a d v• toptd t tbtcktt · '11~«1• 

Gl•••J' ••lvaa• la c•-o alona the ui=gto• of the ·df.k••• l>ut 

att•t.na on11 ·•11 f.nch tbiclc ••• s.a ·aveo the wtd••t df.k • 

X.ny ' t th cllk•• •~• 'Y•C"f dail•• • llafi1'• bo v•I'.•· ece 

to th• c~ntact vttb th• •u~~ un4tog c k• fh •• dik • •hlch 

•t:• aod ~•t•lY veatcular • It ltk•lY er• tlltcu •• .at •h•lloY 

cfeptbf of 1••• than 200 l••t (W•utv r:t and -.cacu:u1ld; 19S3, 

P• 87·8) • 

th• dlk•• of the perlpb ra,l cllk• o•p1e• are ol • 17 

•Po d• Oft••• th• l tru ·•d ••teital •• ban di•tu#b•d.

Df.1ruptton. bow•v·•l!• t• . t>obabl1 the r autt ! faultloa 

du¥1 a th• ti .. of th• f ...,..ttoll f th . ca'ldel'•• M~h•J: 

th•n cb• t• ult of the 'nttuatoa of dik••• ~ly ••r 11 !• 

a l•v• f ldV • en b nt upward• bf • dlk • CO.po•lt• dtk 

•t• not uau•~•l• an • few aultlpl• tk•• •r• ••po• d. 

Ilona th J<tft •one • d'k•• •r - wtd•lY' •Paced. 

foratog dtk••• C~•nulaTity to th• dlk•* vart• frQa 

aph•ntt1c to hotoc:t7•t•lllll•· DU~••. hnev••• a:"e •cc•••ibl• 

for aaptina ·at only• t• •••••~ 
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At 1.-0• t ·on Of • an •phasiltlo', cJ•s\•• . •••lttc: cU.ke 

contalu• toatt r•d duntt i•n~lu•f.oaa 9 llltmet•i:• lo 

SS 

di• t•ti• ·A •••lcula1t Of;tantt · dike a•aii"by ·co tatn• about 

60 pe:r cent olt\ftoe ph•uioor7•t•· with dim a f.on• f l' 11\tllt ... 

••t•t• by 10 •ill 1aeter • Peld pa -plty..:tc b•••lt• fro• 

nuatroue 'dlk•• •t. leao'l• L•~a• t•bula~ f ld•par phenocrr•t• 

lit aoa• Ilk•• .tv••• • erh•p JO •lllta•tei-• b1 ·20 11J.ilf.met•l' 

l:>)' 2 •f.111a•t•~•, .;ad .Iona 10 ·pet ~eat ot th roe • ·n•1 •t:• 
a•o•rall)" ' rlented 'fd.th thef.~ lat& • flat urfac• pat'ellel to 

the dtlc.9 edaa • ' All th r t•tct•:P•~·phjl'i~ bu•lt' .eontaf.na Only 

, .. 11 i•c:h• f : t•l4apa~, •bout 1 al 1ua t•r in l ·•ngth• · 

Ort tatl n ' f tb• l•l4tpal't in ' tbi'.a caae, U randoai. 

1 · •be •addl·e. betveen th• ••Ot• b•ck rtda• •od Vainu' ulua 

'••k ' 01u, · ik•• •r• 1 to i ·o fe• · tblck .. ·,, . l'tte•l• •"-ct •r 

pr cloaloately ' 4e~•e ltvln "•••lt•• A d•a•e aoka.,aia1t• 

dlke 4 f •~ thick at the cl'••t I · the aa d1 c,ont•f.na •bout· 

20 pei ·c•D:t' of u alter d o1tv&ne tb• c:ry1t1 wt. b dl••a•ion 

of 5 ·•f.ll.l••ter t>1 6 •ll'll• tt'"'• and b ut 1.5 p•r otot 

pyzioaet• bt1'0Ct'y1t•• Pf b•bl7 _ lte, hevf.n dt enatona of 

9 mlllf. et•r• by , 1111 ttt'l.'t• · Th s ounclu•• 11 .\'lob ta 

t•lda .,. 1cl'011tet. · n the nvrtb al e Qf th · ••d•U•, a 

den•• c1f.' • . t .. 1/2 feet tbiek 1• • felct•pa;r .. pbyrtc "••alt wUib 

1:&-.td01DlJ . oi:ieoted, lath-- •haped • . f ld•·P•r ithenocl',t • up ·to · 

' atl11a t ,... la l•natb• the &•..and .. •• cootai# aicroltt•• 

of f ld•P•t• 

r>ue aouth of Vainu •utu• . eaka •lon t co •t U.n•, .. 



' 
huxuhr•d• of d.lk•• of <val'yltt.8 tbt.c'ktH1•• • •i · ·•atcn•d ,. A 

v•¥tio•1., 7'0. foot tbiclt cllk• eapoe•d •r• '' ao ltvtra 

dtabue. th• 1iviut ••• 2 eo 4 t.lt.tMtt•Y• ln dt.ua•t• 

aQd ••• •lt•r•d alo a t • · tatn bouuderl•u• t ·tttcU:na•f. • ., 

the !•14•P•r gralua ar• 1atb-•h• da o t 3 lllt• t•~ tn 

l•o tht •' ar• randoaty o~t. t•4· Th• t11taa•l n• Of pyros ne 

grain• ar• •bout 6 11111 ••t•r• hy l •tlll••t•r~ 

OtJ:uJr d.t. • to tll• cnpl•• br• •'l'fl •phaotttc baealtt, 

oli ln• ••••l•• and · ctatd.t•• • All olt'\71n baaalt cJlke tt 20 

f t thf.blt• ve•f.eu.lar. •nd r ta ltvta:e .-10111 tea b rd l'•,• 
but b•c • ult• dell•• and ~ui~tched S• olt f.~e t ••tt<lt· tht 

cent•~ of th• tk•• Prtq'1&D ly, eanlt• •o aoka1'alt• lltk•• 

have eo e• .. tt'•t:io t of tbetr pb•ao w1 ta •lone tb c• t•w• 

of the cU.M't• 

-•~th of atAu •ut • •••k: l••a locka f tab"•, t1cb 

lo ·•• otut•rY •in•Y•·'•• lt •lOa the t i'•lt • •• en· ~•Ou• 

bl k1 tu th• t•lu1 ., h blocka al' d•~lv•d 'firo ht.ct iJ~•• 

la th• V•l.ou•u1u ate at:••• the ~ ck •• u • .-1.atolitt 

ttl'u tur: • rel •P•••• the predoaloa11c coa•tttue~ti I ~h• 

dt•ttue •· occuc •• rau 1y o-rt•ntecl. l•t · ehap•d sratni about 

. •llU.••t••• bJ 2 111 - tel"f ii th• py~oxene. pi-obabl; 

aualt•• t• eb t tu .... •l•• •• the feld P•l"•l f.t • P••r• 

1ars•11 a-nh deal nven· • a via th ck oph:tt to taatUI'• .. 

Bo oltvta• ••• b• rv d• fte itu:•tttt •• a e ltn•d wtt • 

,,hit• bOti'yotcJat lllin•cal• a t1btt•• atubb7 · r1 ta1line •la•r•li 

a clttar ·h•••aona1 .-lott•t.t cl••~ bl•d• ... att · Jl •11•.••h•P d 

10f.ne~al• (all p oba ly ••Oltt •> ·t • botk7of.4al, coocl' t:loxaary. 
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•11· b•n4ed 1recldiah- s- ~ btMtit•t ••ut inut• cry•t•l f. 

caJ.clt•. 

rtuu 2nto•u 

u -.111. ti4&11J•lhaped 'lOlcanf.c plus .• I.tr t r.~tlced b)" 

Daly (1924. P• 134)~ •long th• c a•tlt • du• outb of 

taiftutulua Pe•k• a tl .. eapO••d 7300 t••t B 74 a tr t 

t11t u.auiatl ta~lOll o t..t•oio Itta• o Ofu• lbe tit••• ioo. · 

of chi olea~tc l •~• •tP~Oat .. t•17 • Daly gave t ••• 80 

l••t b' 110 •••t ·ta lt• •11d.•u an . •••i•n dlaa. ttr1. • 

~ t •ctlv•lY• l 1f martef by • couo nt•tc J lnt t•tt•t-n• 

2b• plug & tra • f. t e.o an ular r• c>l•· f•l'Y few dik•• 

cut Cl'O I Cb• ut•lv• plUS·t ht ~ock i8 a ltvtne 8•b1> o. 

An th•l' vole le 1u9 My b• p ••at 200 feet •out •• 

of Dal)''• flv.1~ A de t lt• cd.roul•r Jotnt e•tt•Y c•op1 oq;t 

o the ••~e.-cut bellch •o · d •er1h•• a f• tur• b ut tb« •••• 

•l••· ''• Yock tl't• l• 110 •n olt tne gaf>bc.011 It bca b en 

tn~n .4 1>7 nu••rou• cltk •, and. tb• •ctual :boua.darl••· •r• 

difficult to 4Utln u'1•h• 

f • - 1 ••i plu • b•v• 11 op•a •iarolf.t£c •tr1u1,tuff i 

id nt1 al th•t 111uetrat•d by lte•tll• •a4 •o4 oald (1 42, 

P• S~8) 011 Maul., watt, v •J>• tt t• tli•v•d t h•v• ••ultecl 

f'fd onaoltd•tto at •~1low a pth• ()lac '09ldt l>••l•• u . 

Coa, P• 101)~ 0 Ofu. tt t'Pbabl,. •1•o lndlcaee• a• •11 

d ptlt ot •oltc!tfica ion. · tbe-r ttvt.S•o •·• • ch •• th• • tcv\• 

tlon of adjac•ot 4il• • •uppozt• thl• tctea. 
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h,fjnitiOQ 

Tb• tav fSow• pyrocl etc rock and re ~l•• whlob 

aocu11Ulat•d vt~hl.n the cald•r•• *" ddff.ned tt1r1 u tb• 

lntt-.,calc1•r• lo&ntc1. fhef crop ou 1 vttbtn 'tlt• 

ctepr•••t n of t • ao · t&.~ ntral ~~ of Ofu od f.o th• 

Yainu•utua ak •r• • 'th t• cont•c vJ.t the l•t •ca1d r• 

f.cb tt •o 

••1u• and b.oad th•t: &t •iaht b•tt•r be ca11•4 a cal era 

bouod-asy cOti,e ,. 

Leva f to'' •~d .1zrotla•t£qa 

Th• lava flow , I ~h• l~t~.,.. al4•~• Volc&n o• ~· ~••••t 

the f •• that •ocuaula ad witbia • oa1d • thfl only 

reeai ins ••pr••,•t n of 1rbtc'b l• •h• p••• to f 11o•t ... 

eatral Of1h Th•1 are •• •ntia117 ho•t• tal, vteb •o•a,f.bl.,1 

• •lta'bt df.p of n-c>t ao:r than 2• lat t o nt•~ of dt• 

dtpr•••ton~ 

a of tbe tl t ••• cou•ld•••b y thtcke~ t an th 

flow• f the l•etra-••''••• f loantee • 4u t Oi'ldlll8•, Otbt "' 

· l••• th• ftov• ••• ,,. lail•t: to ~ • flow 1f tb• ht a-

o-14•~• Jolcant.c - ry~o la eic ~ o • • e •1 t • tital7 

c1nd•~• ••b. and •8 lutin•t•• au i P~•••nt onl7 tu •lllO• 

..Ountt~ 

!'.he tbtck 'h rt• tal oltvto• ha••lt flow• t the 1 · •it 
portion f th •'raeta11•phlc tectt n of fable IV it• •S•ioac 

• 30-foot thick bed 01 .f d ctncl•r, ••b• All •aaluti~•t• 



!AILI I 

ltr•tls-r•pbi 'eotf.oo of J'O r.., 11 e a , lo•otc• 
Al, a b ~••ll t Ito co. oeu 

1'op 
thicket• I 

(f• ) 
(App~o t .. t ly 120- oot . lev l ) 

oQ•pO~phrri le •••1 ~oatatntoa ebUltdaat •t ~ 
tl •• of f 14•p•r • oatC•\' . · ate llt. • 
df OliViD l 0 0 l'8, .. dt ••r 8" 1 fl • 
df. p&ua as• ' 

Clluk•r 

n•• df.u...,at ' 

lto11•1' 

o outcrop• • - •i-• du to th ck • ·11 

• v 

oo-potphyr:ltlc p oeho flow ~ l to 6 f t thto SO 

11vtoe ba••l WC.th Oll~f.ll• btatO f1 t I I! . 9 21 
atlli terAI tu 4l I' $ a 'I·• :le la~ 
pa ho hoe f lov• • l t~ 15 I ••·t thick:• ft • 
•PP staat•lY owt•onta1 l.S..fo t ~hlck 
flow abJUpt1y ~t ac • · • ttrie• f tbl •~· 
. ., dd•ct ahoeb '• 5 ftat to th• w••t·• lt pp •r• 
•• thou h b t tck • fl pluoa 4 4 • ... 11 
f•ul~ • arp hlch h•d tt\tncat th thtna•r 
pabo4bo flow 

loa po-r,phy.,.t t$ a I lo , 4 

Clluk ~ 4 

Ollvln. a•ale fol'lli 1 v• tou1•J: t•hoeho · f • 

Cltl) 

Olf.vtoe ba• 1 to lua • " •ll . bo•laont 1 fl 

link 

4 

lS 

1 

Ollvln• baaalt Oriti a 4ttt•• bo•t•o ~ l lo.~ 5 
• .. ii ap,,l11 . t••u • lcoa 1.tt 1 • ooa.i•ot 

falu• 
-total thJ. kn• • of ••ctto1' 

so 
2i1+ 



ippto.a about 34• •outhea•t,we1t of tuapoto Str•t • 

tra t1a tbi• red . t:ocl••ttc r o'k t• • .. 11 dJ.•••ctect 

l d•r••Ud· patte~ con• out 60 fe t htah. !b• coo• ••Y 
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tb• ou~c• ol th nu•rou• thf.n- bedde·d 1- to 5- loot thick 

•• iiow•• a p•tt•t•d by S to ' lt•t ol c11"ker. vhtob dJ.p 

c. • ~ip•t•ll1 fr tbe cone ae4 tots i..1ua toint~ th• flow 

•• 1,vlot ba•alt• tr!th •o•tte:r•d p1i:o••11• pb o r7ot1h !b 

ph•11oor,1ta • • 1 o $ ldllf.••t•urt ln dluet•r, and occuw in 

• asouadM•• f felcl• •• talc'l'Oiltt•• 

A t wt · i.- ta 7- foo~ t l~k. bori•o~tal •• llo••• wtth 

t'bin 1·to •r •d .• are •ape>• d bi.all t. the ••• e 1.iff 2so f • 

•Qu · •••t f !aft t • .. l•o.•ath ~h•• ln1 ar• foui- 35 .. 

foot htok • flcnta of nt• lt•ita• b alt, contalniag ar•tn · 

Of Olf:vlee .2 tllf. teTa ln d ••et er aad feld4par alcroltt•• • 

Cl'f.Qker b•d• t:• l t 2 f••t thlck •. 

A bl ct of nt · *Okara•it•, •~Y t7ptoat of ank•~aalt•• 

01' Ofu. w • 1 -uocl at ••• t•v•t •bout 1000 f• t aouth• t . of 

rat• lti"••· ~h• block t• J'tobab,ty troa on• of ~h• hf.ck 

horl•Out•l flon •• o••d 1ut•~ tbt top of th• ••• cliff• 

Mu¥ f th• livf.o C'rY•t•l• tn tb• -.ukar• it• are alteted 

t tddlng•lte . lluc r ct oS.1'4•1' l• • ool t d •t.t he t•lu• 

' tti thi• .,. •• • 

!~8COf!I 

Y•tnu'ul a tea , •t th · ••••h tip of Ith ta a aa•• of 

'f01catd~c re t cut ~,. hundr:td• f f.k•• and tb t pluaa 

of the latru•i•e olc&Uto• . •ddtr. withla t · hrao i• i• 
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tl1 • .., toped, hut tn •o .. •r a t e be • •J>P••r to b• 

ipplna o th• 11001'1· of. th• ••••cl.a along th• c ••t !to are 

an aaau1ac, orl ·• rt ac uaulat'o ot r• b bualt:, 

aak•t'••f. •• ••4 d'•b « block• lli••d wlt otu • a:nd. •aalutt• 

at • t1 littl .,h I• pi•• n • 11 k aa•• tn •1• fro• 

1 •• tllaa • root to •bout 3 t••t• 

f th ••• c::lllf 11 8 . i c ort.b u ~oa1t of 

I• utuputu · eo lP o~ out 1> ... It th• tuh:ed• of 41k • 

fona•oa .t:!h •wf.ph•r•1 e pl •• ft• br•cotat ar• dipping 

IC •PlJ 10 t 0 ¥th. I dd nt vitbt hr c i•• 1lere 1• 

-.ch b•tttr d ·•lot•d the ' ·th• b•• eta• f tb•· 1'•t.nu.'u1ua 

ffd •• •• tbt l>l' o ta, .tap 4 lro• lac-a · ·te1u• block• •t 

••• 1 ••11 f.t •~'I •t•S.1 to th br eel••· in th• ••lnu'u1ua 

f ek are • b o at•toa ._.. ci1'4•t cn . ti. a pen lt'l'uctu1!'e• 

tb• b • ol•• n · iu • ty ioal I? t•lu• b •eel.a• 

d ••fl d '' Au••tfOUf v -~ ~• to th• ••llao ltland• • 

b•v ~• • cu•utat d •• be b••• of • ca t nt ( t•c~o• •nd 

\'akevt.it 193 • • 84- ~ tt•ra• • 4 Macdonald. 1t46. P• 19-.JOs 

lttcs ouatct. Davi• .and 1960. • 41. • 34- 7).. On Of • th••• 

br cc u as• al 

•t th 1>••• _I the• - th u wall o! th• ald r. 
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fu-Oloa 1 o1cuo lollcnd.oa • 101t1 ac of I. •1: . •ioA• the 

ruptton ot the au•uatla•l• !gff aud 

J:Uptt~n• lh••• two ~uptl n c ttt• 

tul> rl • 

t t Y lc•ntca. 

4 phr••ioaa.-.tl~ ••JlO•f.ott " tht 1uf>•1in• l dge off 

th• •••t•r1' c u I .. f\l ul1t • '1,uff c •• * , ut J800 f • t 

ta 1 .. •t•~ an« • b• 11 ot •uoh hla •~ tb•n 300 f••t4 All 

·th t i-... s.01 . I t • tuf f o. n• "' • l• l•nd• of 

'1•u ll••1•• nd u•ut•l• b tuff . duoed by h ecuptf. 

i• h•~• U•• b lu' •l a 1 lul • • t•r tb• .. 11 itl•nd 

e tb• •• n (lea · •n · Wood (ltJt) ft • plt• th• oa 

... •ut11e•• t a •' of ••n l V•• tA 1.-oa).. Dl 

.v•t:•P S • on th Ott•• • th• •dtt f t.he 

l>•oo approxtuea11 S200 • offtb .w t tbta a••· •t p•u 

r.,t ly • lad! •f;t.01 t.h•t the· tu ff one uy h••• ort !0•117 

b•e.n op•a to the ••• It ba be n cu~ ~, the +J.loot •t• d 

of the ••• 

the tuff t • ac 4 t . 11 · brova• p•t.gooitt• d. 

Vltrlc- l"7tt•1-1t.thf.e laptllf. t1tlf• lntt tdu•l bed · · ·~ & 

tblctk.n••• fwlt• l liicb ov l' 4 · ••t• tbe Ot:7-•t•S• • • f: 

... 11 t l•ttnaut•h l h•Q p•4i_..n bbt •r• b th ol 

(f•ld•p•rl ') aoct da~k 6auatt•t). Lt.tht.c a:ia-tit•• •• cSally 

n Ju•tsellat1a l•l•ad• •r• f •tiaul•~ den•• b•••lt ve ytna 

f~o• l••• thin an f.nch to u•••J.1 1 lo e tn •l••• The •tt le 

aattr:£•1 •PP ara to 1'• atonltla•• laptJ.ll-•I.•• Ira · 

of pu•tce •tud ed wtth -.lnute c1••r ocy•t•l•• Bo . rat 



'frapeat• c ur la the tutf. lnt•r ttc • of t • tuff • • 

~o•t•d with • whit• ..orp ou ••P •••&Q aln ~•1 (~bat ••~t) 

aod a cl••'• ~••41•·• •1t4' f;n r•l <•• ltt•?). 

lub!!!rln• volcaot•• 

Aoo •clt a t.o ult.•• Clt41• t>• 13) t • l9tl " pot~ '' 

Th 10 n the ot 11 '1ffC• •• • •• rtb•• a aubaartne 

eru1tt n b t•••n 1 •1• ud ta•u t1' 1866. 8t •n• (t. 44, 

J• l31S1 1)14) t • • · ob-.ri•• •"" i · a ut a.1 mil ·· 

•outbeatt t Mas• l'otnt Oil Olo• t•• nil• 

wtft oo• •l l'ft 1866. X.at: • 011U1• ol uch n 

eruptton, but 1tv• tt» at • •ctt ~ fp. 1 ), 

1867·8 (t• 1) •· !h• 

(lkh 41,0) ld a , .... 

tlh•a t aaothtw ••ct 
vac anct GI cha•t f t · t n. 

fi•• aulnaartne • le•~ a th• r• ton•l ._au• •if . 

• a • s.a •il•• •outh•••t or 1 ••1•1 cl to Ya•u ltl•nd. 

Sh• poaltt.o rid actual •t · f • Ola •D aruptioa,, thtth i 

tnd li•it • b t vl ently • •uha.~t •ruptton id cu~ 

h•~w•• 010••1• •nd ~•'u l•l•sid• ta t • l•t• l 6 ' • U tba. 

vent 1• ao -.ally ~ t••ni• toc~t•• it, t • 

have b••n •late to t Ofu. 101• 1 aet • 



SEDIMENTARY DEPOSITS 

8-eachrock 

eachroek. a eeaented calcareou• sand•~one or eoii loauu:· .. 

t _, o cur• vtt ia the tntertid•l ao • alou beach•• and 

m the 15 feet bench • . The beachroe itbin tbe · inte~tt4a1 

ion• ta compoaed of th1 b•4• whtch a~• eu lly l••• t •n 

' foot thick. •re cona14erable beach •~oato ha• t•k• 

'1ac • •• at the ead of tib• Oloe•aa village r••f c.haouel, 

•ver feet ot thin•beddecl b ach1'ock sectlon& are eapoe•d. 

tt alV•Y• h•• • s:eaw•l.'d dlp, gea•~•lly lt9btly l••• than tb• 

•••ch fore• lop•. lfb,e raS.p,a al'• aub•astg _ lar to rc>oaded r•• 
&in of oa1car•ou• •&sf. • oraau1••• • whf.ch av• b•e11 ••••n ted 

•T calct • carbo~•t•. They a~• P••domtaat•l1 of •••4 •1•• 

a th• Wentworth c le . o ly at or aao,.nt• ot volcaaf.c 4•• 

t:rt.~ua a1:e preaent i tb• bea.:hrock. Alon.1 tb• north coa•tt 

i>f Ofu,. bowev•r. fro• Sin•poto •o Oll,eoneule, and aloiag the 

rior•h•ra . OT'tloo of the •••t,·ex-a c•••t of Olo••••• lara• sub• 

rouaded basalt talva l>ou.14. r• b.ave een ~••• te ln.to th• 

eac rock. All depo•it• f be&cb Toe on both ialand• are 

tng •~ode4 today. 

Beachrock •lao fora• part of the 12 to l5 fC)Ot b••u~lt 

n Tauaa Point, Olu, and Leau•a•lll Point, 'Imes Pola.C,. •n 

Le• ala Point, on Olo.••S- • tt alao po••tbly o-ccul'• in aom:• 

ther 8T••• along the nol'thern portio of tbe •••t•r coa•t· 

o beddtng in 'h• bea~bro~k t• •vident. I~ •PP••~• to be • 

•potlt on a benched eurf•c• of tgneous r ck, It la almost 
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f. •11 co•poaad. of poorly aor •d• • 9ul l: to &ub•••a tar 

olcanlo P•••icle•'• •••• lera• c ••1 fra • t•. au4 c>tbei' 

aaller calc.ar:eo•• aa.-tae l'&Anic. f •P•n'•· All ••• eeaect-4 

7 c l t • e•~b lla.te. Grat. •i•• var1•• from: •ravel to ea1ul 

ia o th• W• two'l'tb • ale. The volc•nf.e g~•ltt• 4r ol1 lne 

aaalte, ankaram(tea, fel •P•r·~tc h•••lte, aa4 tuff•. Grain• 

~·••n . 

b ae •• w tcb 

•i-11 su~l!O ll . otb tat-a cl•, t•r•tcu1arly wb•-r• '"•· fwlag• 

ta1 reef ta ••ll ev•J..op•4. Th••• be e •• va-r.r ln wld·t froa 

aty • , .. i···-· aa • af alau Olo1ea•, to 100 , .... •• 
aloua •o• f lb• ao"t: e.rn c .. - f Of tu 4:: • viclnU:1 of 

To 1 ••• Ua\la111 • •• • • •r• •bo I; 4 f ••t Vl .li each• 

J'OCk . ery of ttn eo I' •t ••• level. Beae fo-reelof•• ave~· 

• .•• 99. Oalr ~WO al.t.1bt ebau1•• 'a alo,pe 0 CUI' 0 t • tore• 

•lof••• 011• •t •bo t , ... •td•Ct4• l•v•l ad .ot •l' et the 

f.o •tt4e level. Tllt aen.4 eat••4i 001.f' to tbe Olf•C.i e 1evel 

o the •••f lat. V•ry llttle • ••o el v• 1etl 1_ tb• 

be ch•• oc vr1, p~ob•b11' •c:au•• t the f~1nst11g t:"••f ofl• 

oraanf..••• 11itb 

e _ lAll Sl"•li:i •lee t .e•e l•vel t• 4 CO&J:8e ,to media• aen. '" 

•1• on t • Wentwortb •cate, a1 c mput• ~rom • .,,.a ••• 1•• 
eoll• e aro n 



bl V li•t• t • •• to • attribute• of tb eacb 1aad •• 

l•t 4 to tilt CO••tlf.O• eapo1u~•• 

!h• •l•tlaritr ta arala •l•• •ttri.but•• for tilt ooith, 

utb• aa 

auli of 

•••t •o•• llo •• •• llated ill Tabl• v. l• tb• 

• •~t ato1 r••f off ebor• ••• ••u•l pert •• of 

U81l Y•t•r •ul'i'1 ~be 1ear OD ib th• QOrtb •ad •outh 
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· "••t•• Calcar•ou• 1r•'f•l 4•pa•f.•• •~• ,•110 c ·..o aloaa tb• 

•acb•• • ••p•olallJ •t 1 • · l•••l-. Tll• uorth•ra ••ct1on of 

•••hat Os• on · t • •••t coaat f 01 ••••• i• oapoted 

1f dl•k••h•p•4 b ul4•r• of oo••l •••ra1la1 p•r'••• 1/1 foot 

n ., ... •r• Tb••• fora • verf •t •P fo~ •lop• aa4 a ht1h 

taa4 •••Pl•••••• collect•• froa tb• .r••f fl•t off Ofu 

rf.11•1•• •f.DI • .iaort p\a•ttc tube wtth a •aa•l• b•& att•c;bed 

it o • • 4.. Tb• cv•:r•s• •l•• p•l'••t•rt. for ti&••• •••Pl••• 
~· at.v• 1 tab l• • •r• •• " •bS. lar to tho•• of th• beach•• 

•l·oaa th• •••••• e ••tlill•• 

tvo ••nd ••Pl•• ••i-• takt·6 •tth a plp• i-••••• on• •t 

• d•pth of. 45 I• t off tb• ao th of' tb• ao~thel'a r••f chaa_ • l 

•I I. vill•••• ·• tb ocbtt •t a d•pth of 55 f••~ off tb• 

outb of tb• ~••f b• ~•1 at Olo••a• •tll•I•• lb••• •• •• 
ut · •l•o V•l'J •·f.mll•~ I• tl•• ~o t • be• ••aclt. 

l••ll l aatcu ltl•l uo•• ool1 abou 20· .f••t btp. buk 

aalAft the clllf• •t A1•1utuputu · D Ofu lbetr t•tH1a•otary 

attribute •r• li•t• 1 T•bl• v. lo otb• duo•• o cut. 

Lnct1li4• an4 t•lu• De1o•tt• 

Lancl•llcle a cl talus • oai.t• occur at th• ba•• of cllffa 
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rotaa4 . octi l• landa. T •Y ar• .dtfferentiat cl on Otu and 

Jt~••a• b7 the cha~a tertstt t•n••haped el e ! tbe lAD • 

tll • depo•lt ae comp ~• to tbe • ch or• unifo • 4epoait• 

;f t .alue. So • parttc laxly large lendaU.4e d•t eita occur 

r11oa va•oto 01 t. to To 1 aa• alon• tb• •out · a•t coaat of 

1be r••! flac, ac•r• on tb• •llff•• 4nd suoan ••1•• teettfy 

~o ve1:1 ~•c• t 041ac de• of .. terlal own he clf.ffe. 

B tla typ • of clep ale• ••• uacoa•o1t4ate4 •Dp1aw to aub• 

g.ular a.cc •111.atioQs of voloaalo boulcJ•r• aud ar•••l (o . 

~ ll• W•• wortll cal•). to t • l•n.4blid• epoa1t1. ftn•r 

at•rlal ta commo I l ta1u• d ••'t•. it i• ncoaao • 

~~ 1316) •• "• • o t • ••P ta-o rocky •lop• eaten41u1 •P 

~b• cliff I th u r th ahOJJ·• l all• w••t of th• aae • of 

fu _. •e . - · abt b7 f. t p ••-lbly be a h••¥Y '"'r atv 

l t•t• 1••• fl "• l• • ••lu• tlope of oaalac dike .-ock 

•••••th tb •t'k c -•Pl•a l1'l t ta ••••• 



oru AND OLOSEGA ISLA.NDS 

Parameters are defined . below 

Median Mean Sorting SkewneH 
Coastl.1n.~ _{,t _._ , _(~ _(,SJ - {J:n!ll..l (~) on P·1ace sampled 

North +o.s 0,11 +o,2s 0,35 0•94 ~0:93 on b~ach at ae~ level 

East (Olosega). +1.5 o.35 ~ +1, 25 a.4.2 0~50 -0~67 ti .. ·ff ti " 
South +o,t 0 .. 62 +o.7o 0.62 0.:58 -0 :11 ti ;, " n n 

Wese (Ofu) +0,,3 o.&l: +0130 0 ;81: 0.'46 -0~08 ... " ti ti 
., 

We:s: t_ (Of' u,) +o.4 o .. . 76' +O· f~O 01&7 1:100 .-0.·11 pocket• d~ re~f flat 
.. 

·-···--~-- +o.s 0: .71· +0.-4() 0,1& Ot6'3 -o .·s-o dredged offsb·ore 

Nort:h (OfUl) +i:...o 0.·50 +l .·00 0.·50 o.·so •0.'00' dune 

Med 1an C:~) • ' 6'.so; 

Me.an (6) • 1 J./'f., (/JJ,84, + ' 16;) 

S:orting 111 • 1/2: ('.1'84:, - 1·1~ 
Skewness ·• :Me~an: t') • Mcfdian <'i 

Sor~1ti8 
As recommend.ed: by· Inman (1952), the 16 and 84· pe--rcentilea of CU!fulat'ive cur1e• . vere u1Jed. Phi 
(') is the negative logarithm, to the base two, of the particle 1 diameter n mi111meters. 



C OLO l 

A llaeur 0De1teo 1001 the K•n •a i-ilt ao • d rin th• 

r -rtta 1 pei- ct, , l\,ar th . cloee o~ tbe ~•tt w part i t 

~lloe•o• •PGcb or po •i.1>17 cluriaa t • ·••r1:1ea1: Ple,i•toceoe. 

1pocb ( t••rn•.- 1944) • a114 volc•Qlc ru tione fl'oa tl,H fl••. 

tu•e 1'eaan 11ut. nt the Ofu• 0101esa volcano from tbe broad 

:l•t of b• Mau 1 ll4a•-

l•plotlou• r duced • iah ••ou I o~ pJCO laatlc ••ttriaf.. 

c th• •b&el4 Ole •bo"I ••• l•ve • t:b,o &h• 1'&1'af.la~type 

1rupti na. alo a concent~•t•d rtt aou••• p~o4uoed a •hlel4• 

'1l•P• olcaao ~tttna t •P to•l••t•1Y 3.ooo fe~t above pr•••nt 

'•44•4 paho•ho• J.ow• of oa .. pocpb7i-t.tt ba•alt• aud porphy• 

'~' ltvtoe •••lt•• 
l•P••t.•d c0,lla •• f auael'ou• plt cTater• ou th• • alt 

•"1•ntuatly . •oduc•4 • ca14••• 3 11.ll•·• loa •ad l•l/ 2 all•• 

rl·«•• Lava fl ,,. O$tdect v&t.blo ·th• oald•t:• -.icl part17 fllltd 

C:. .To,•l c 11• • "'"h' th .. 4&1 •l'• va ro.bablJ •bout 

~.ooo f ·••th lt . 'I ala \lave be•o floo 4 bJ' t • ••• peitiod• 

cal1f.. !•lu• t:• •• acou•l•~• - •10111 th• b••• of tb• 

1.1 ·· ... .11. 

fla k ru tt n• aloaa h• rll't •on • contiou•cl• •ltbough 

lh• lf•41'*• Cf of r ptto~t d•cr•••• • comp•~ to be f ~•· 

tu•acy of the ••rlter: a lel • uf.t f. a eru ttoue • Th• ecr•••d 

t•••u cy o! eru tiou• •11 ve4 tb tb•~tna of th• up er 

•u .. f•c•• of th• flov• • t 4ld oc •ll w tb• for atloit of •oil. 
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70 
e ·dlp• · I t .he · lo a w ~• • •P 11•4 ·t> eau• tb · f1ovt eate.-• 

p ater cloae to • ore. An .•ramtt d b•••l le auda 

t ·1oy1 •• • e upt 1 · n c 1· a d ff ~ u l•tto of th• 

lecaUI• t 1• 

D I o•lOAal p 'l~ 

f: ren latlo oce. d · vltbov.e • 

8 t ~· 'OOa• 

~• to th . • •1 •k&l•. y e • · Q t. l•l•n • c• 

cl l•t•ur • 62) DS ·• htc fe t • flo • rot 

lo#& t c; 14 t:• unda~ f.-ult• • •tti reaul tia • p rt he 1 

ik o• pl• • o ber dike follow .4 ·f • o f uit•• 

A it o~ tt: .out a .o.lle ill t••t . o ll•t••4 t Ii 

t•tt• pf t er •o th1'• rift •one · h• c 14 •• 

, .1 laraltaa 'tb• ca'ld•• • te~ 4 • •ha ln cld.• •ii•• 
ollov 4 t · • t•ult• boc 'l · b pt t1:'atu. t...v•. flowa ut1Y 

ti.le ·etae c •t•~· 

P1loc 4at a lv•a J It• ~· (1 44) to~ thlt 

• lo4 of v 1o •nt f th vole• o, co•p•r f•vor bly lth 

t~er •o .c-.nQ • n oth l•l•~4 . ( t, •ra•. l 44; 

••~ • d Vood .1 l 5 ) and tli U.UJ!a X•l.o4 (H · 4one1.cl, 

•.tfif • 1: l 60» a1 oth•tt b ll•tlo tbl.1 ••l'i •>• 
(l 44) • ttoa. of a OO•toot aobm. ra f 

b · vol~.no 41 i- id lat tl•l toce*1 • al.pt e 

nd t tc 4• to • OO•foot d•ptb. 

lS•foo' ·•ub•e~ 100 . f tbe vole.a t.· 1tl4tca: •· 'l>,J • 

Vt• o cnl~li •t th-.• 1 · •t c> • the ii e.1tffa 

du~l 1 t (• . 18 •~ •t•u of •• l.-v• * ~i •~oe!q al•o 

~eraov the i- •su p -r J.oo of t • volcano. A 

phreato•amattc . xplos!.on eroctuced th• •u il••l• tut!. 



An emergenc~ of 10 feet followed. Waves cut • .new 

ench into the Nutusilaelae Tuff cone, about S ~eet above 

reaent ••• level• A fringing reef developed. 

Further emergence of 5 feet bro~gbt sea level to its 

reaentpposit:lon. 
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During Hietoric time, a 1ubm4rine eruption took place 

,1ong the Manu.•a Ridge between Olo••8• and Ta•u I1land. The 

ruption appears to have occurwed about 1866~ 

ln aummary, the geologic hia.tol'y of' the OfU:•Olosega 

o1cano f.a a1 follow1J 

l) ro~mation of a sbl•ld-abaped baaalttc volcano 

lrom a fi••ure along the Manu'a rift; zone, during the Pliocene 

r early Pleistocene. 

l) Through repeated collapse of the summit, a 

~•ldera 3 mil•• long and l~l/2 mile• wide was produced, Flows 

partly filled the c•ldera. 

3) lormation of a peripheral dike complex by numer• 

~us oLkea rising along the cald•ra boundary faults. Collapse 

~roduced a pit crater enlargtng the ca1de<r•t and f l9w:a partly 

c1lle4 the crater. 

4) submergence of a maximum of perh•ps 600 feet; 
' ' 

aubmerg'enct of 15 feee cut high se• ctlffa. 

S} Bmergence of 10 feet. growth ·of a fringing coral 

~eef. 

6) Emergence of about S feet to preaent aea ~eve1. 

7) Submart~e eruption • . •hout 1866• ' between Olusega 

and ·Ta'u l•iands. 
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