




L 

USGS LIBRARY - RESTON 

fi 11 II 0 11 11 11111 HIV H 

3 1818 00082866 3 

1` A..1.1‘.:11L'A f,7-.•••• 



, „, • 

1 -
e1d — Int. 2905 

•sti OILINGUNITED STATEN 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY ;k 1962 
Washington, D. C. 

L. 1,piSk%42 
For release OCTOBER 5.1 1962 

The Geological Survey is releasing in open files the following reports. Copies 
are available for consultation in the Geological Survey Library, 1033 GSA Bldg., 
Washington, D. C., and in other offices as listed: 

Investigation of ferruginous bauxite deposits on Kauai and a reconnaissance 
of deposits on Maui, by S. H. Patterson. 336 p., 7 pl., 5 figs., 10 tables. Bldg. 
25, Federal Center, Denver, Colo.; 345 Middlefield Rd., Menlo Park, Calif.; Dept. of 
Geology, University of Hawaii, Honolulu, Hawaii; Ground Water Branch, USGS, Room 332 
First Insurance Bldg., 1100 Ward Ave., Honolulu, Hawaii; Hawaiian Volcano Observatory, 
Hawaii Nati. Park, Hawaii; 232 Appraisers Bldg., San Francisco, Calif.; 1031 Bartlett 
Bldg., Los Angeles, Calif.; South 157 Howard St., Spokane, Wash. 

2. Gravity observations and Bouguer anomaly values for eastern Tennessee, by 
J. S. Watkins and Zvi Yuval. 20 p., 1 table. Bldg. 25, Federal Center, Denver, Colo.; 
345 Middlefield Rd., Menlo Park, Calif.; Room 11, Post Office Bldg., Knoxville, Tenn.; 
Office, of the State Geologist, Div. of Geology, Dept. of Conservation, G-5 State Of— 
fice Bldg., Nashville, Tann. 

3. Shore—erosion study of the coasts of Georgia and northwest Florida, by 
O. A. Kaye. 74 p., 2 pl., 13 figs. 

4. Preliminary report, on the seisc investigation3in the Orleans, Wellfleet, 
North Truro, and Provincetown quadrangles, Mas,3achusetts, by h. N. Oldale and C. R. 
Tuttle. 2 figs., 1 table. Bldg. 25, Federal Center, Denver, Colo.; 345 Middlefield 
Rd., Menlo Park, Calif.; Room 1, 270 Dartmouth St., Boston, Mass.; Room 206, 211 
Congress. Street, . Boston, Mass.; Mas3achu3etts Dept. of Public Works (c/o Fred 
Jackson), 100 Nashua St., Boston, Mass. 

5. Preliminary report on the seismic investigations in the Harwich and Dennis 
quadrangles, Massachusetts, by R. N. Oldale, C. R. Tuttle, and L. W. Currier. 1 fig., 
2 tables. Bldg. 25, Federal Center, Denver, Colo.; 345 Middlefield Rd., Menlo Park, 
Calif.; Room 1, 270 Dartmouth St., Boston, Mass.; Room 206, 211 Congress. Street; 
Boston, Mass.; Massachusetts Dept. of Public Works (c/o Fred Jackson), 100 Nashua St., 
Boston, Mass. 

Copies of Items 4 and 5 from which reproductions can be made at private expense 
are available in Room 1, 270 Dartmouth St., Boston, Mass. 

* * * * •)",-

604 
15077-62 



1/0 

g>2-- ) 

f.)n E9.1.1Li 

;i""t.;.. 2 

rvi 

This ropmit will ft.d.? and 7)fccal t o 
bright sunlight for mon the.:; a fcw 

Report o 

li.3 e, 
KLE 

This rer,ort prelininax7 ;Ind ha not 
bean e ted or revieired for c1./4 
with Geolcgical ur^v s stan!:..rds or 
nomenclature. 



 

1r79.1.247. V 4: t nO• 0. 0 90 

Introduction 0 • ,, . • ... . • • 

A ri1 slou?..edgraents ,• • • , • . • . . • 7 

PMeri0 ILI V Or]: 0 0 n * , • line0 4 C 8 

Methods of invozitir_tion 9• 0 • V n • • • • r 4 

Definitions of t3rms ferru4.inous UlArtLtol 

resinrcess, and potati:: resou:os 9 • 0 0 n 

Ferruginow bauxite &po3it.! on Kauai. • • • 0 • e 

Gcnoral geology. . ••••• OOOOO •• 0 13 

Economia geology . , • • • • • • • • • • • • • 16n 

Location an..! dese:1.pt%on cif he deposits • , .: 16 

Saprolito 2-, ::oi:. .0.•,..”..„„ 4, 17 

l!inere.1 charactor of lie scp,.31ite and soil .0 22 

Gibbsito . • ••••••••...00c 22 

Clay mi:Icirals tip see•••oo.crao 23 

Halloysite and kaolinite ......0 23 

Mite • 1 • • • OO 0 * • 0 0 24 

r: antriarill0 lite 0 e •1100•V•11U 24 

Iron and titanixra rainerIls • • • • . • 0 4 

Goothite 0 OOOOO • • • • • • • .b 4 

'Tomtit, .• OOOO 000•••0 25 

Eagnetite ....•,,,,,,,,,,,,,, 25 



 

• 

PTt.70*.u.*(!i_.:,3 • ••:111..1 

xvt.›.-arcc.3 el° al ,.-- c!..1-1)1 G o • 0 29 

e • e CY..1 

1. ._!1:., .• . 3? 

, . • 
., . 
,1..) 

..., 

Arli"1.71r.1.--- :. ..i0,1.: A.:;..,,,(. , , c o , a , 3'; 

1 Ta1.11.2. G ,'..,; T!.,::..,,,... --.',. c t• I, • i 0 'I 
'1 # 

::11.11-11.,.;/.:::,.... 1l V . , i • ):1.,. - r.:,.... • - , , , • 37 

.11 ; 7,7 ' • 

1. 0 h , 

• • o • 

E:ov.121 (.1 ad j. oi.E.1.47; 

lands 9 01 O 0 • r 9 Ir 

41.7tatx. 7..amt;Knuisan T.' • 0 • 9 r R 140 

2 



 

 

--;11; • .•:;..7.; "); 

frt; O 3 t• 0 11 0 • 0 57 

Gr:mra3. pcolam,- ••••4 57 

Econordo ccolory O . . a 65 

rn.d j%::7P. -vcirious 

1,2:*) • 65 

1-1:21.1):11.11.o. • . • 664. 

.-„IcT.,os5ts • . • 67 

Forrue.in Dt2 lxv.e.d.te EY! C01:1'..; D:3 5.1.1 ..e;CISt 69 

Potential alunrjo.r.i raccitnr:;3 i r. 1...rcct 70 

East /Tale. • 72 

Cre7.1%.1 7,/ o o 72 

Economic geo1,13,7 OOOOOOOOO • • 724 • 

location alici Cc t:criptIon c r. 
0 Icsrue-1:xlus 

bauait3 depositc ▪ 72 

Ferruzinous resot1ce3 1.n East :!‘.̀.sui. 76 

Potential resotrces of alv.r...Lnuil in East llatd. 77 

iL 

https://lxv.e.d.te
https://Forrue.in


 

� 

 

If.turza ,•> • • 13 • % 0 • 0 0 C 0 0 

.T.-----1:x.(m.1..1.2.c ",..:1.',1 . I, . e •I .7 f• 0 (.• 0 ..,7 1 

7:31.°1•1:;i1 '17: C... C :: ...I le. 

1_l.: :_.. .:7 . 7' ' - .. ' ' , .7 ., (.. '1 

7.•!al...1t:a ' .117: *. .''. t:. .; ., t 0 ts': ( 

1.27C-11.111;1—.7 apain . V..;:,!..).-_,-i. , . , ,• ,.. „ 9 7 

Kilollane. Cr.::::.,0: ...,.7 t ,., '(.•:1- , f . t• 0 lc,' 

Grove Fri . • f Ar r 'I 4 , • I t, r, , • 
.1 T 

Knurisen 3st,:1-tr.N, 411:C..e e I.` .07 • 0 ? . 20:: 

al.c.cl: :.:) .-.-.:Inip , 0 .-. CO • • t :V 0 1 it t 0 219 

Alsizal f3TItz,T:: . • , .. ., 0 e a r. C 0 0 0 4 o 2 2l 

!taut 

Iirst Asa • , • 230 

East Mavi d 0 • 4 a • f. C e It • 0 • V 2111 

:iv 



,

.

" 

•• 

v't 6 

c.! 

nZ 

'T • !.2".:.1 

2 • 4 

}.7.ate I , d nc.‘ t,' 

3. 

14 .V. 

6. 

1.:•3 , • ,,-, 1 .4 ! 

a:3d s • f: 0 

F;:.r.nicinorz bz"....:,•ii;(... d:::)!) -..i.L'i..,. , ..' ,::: .;.r., •.:,.::.;.T. 

par:: of 17).1, •, 4, , C ,,,, e ,• 

C7•C:7 dr:PC;f51.'.:" '.' 11-:i -r.. ..): , ,..1'. s) f: 1 r ''. .1...... '• ! 

cic,pos...dil7.': t . : .... ' :....:::...L . ....;,; 0./ 

t;.-ie .t.lakal.. SI,7:.-..".zzi.-, 4 , v , $ 0 

1-410r7.4..r.•_4:::v.)'..-;:y 1,..ai.'.‘..1...1: z r'.v1):13.,/...t, 3 5... -_ T. 'c: !::. t, /•:z -,11 

Forruginotn 1vel.t.:-1.t:.! (1;...p).!-.... ,,z, 1.:-.,:tr, :, 1.7z ..t,"...1 

t: 

0 

. 

,, 

7.CL e.;.11,-olope 

2 n en'la'al•OPO 

"i:n c31703.ope 

...:n c:r.folopit 



 

 

 

 

 

 

Tablos 

Table 1. Tonnaccs and i..,:.;:tial..,Ster33.7,;-1 0:? 

2errug1nms ':3auy1.be rcso.rncr., on Igo tAai ani Natio 

1 C. • se es••••••••oc 

2. Es-timated to rages arld c 'ic;,:icz 1 cr.nposition of 

-potential aluninuni 171.11:4 ar.ct Mauls 

Hawaii . • • • . • 4 f • 5 v • • • • • • b 

3o S -e.:iquantitatf..ve c:Lc, :;an cat:i.ons 

minor el.a.!m..ts L 1, TA .2)cl• e iricl 

saprolito, rtIP:J:t TWJaii 4. • • • 28 

4o Tonnage eatimi-ter: of ferruginous: taltd.te resources 

on ICautip Mundt. •••••••••••.••••. 30 

So Estinatet: tcr_igzes o^ clastic depot-tits on 

TAt2t, IfaysiL ••..•• hit 

6. Firing toot:: of p7.astie cllys f_ rt Lizicat • 

7. Firing taste of plastic clays frora the Black 8* 149 

8. Firing tests of plastic clays can. 0:101re MTV! Co. 

Ltd. property •.• OOOOO ••• • • • • • 0 534 

90 Firing tests of clay from Print_ orille Ranch and 

Ki19.uaa Surar Company pxope:r'y . . • . • • • . • 53 

3.0. Double.firing teat of plastic ey.lays • . . . . • 55 

vi 



r. , • 

.1. ,..••• • 

•C` 

.1 1,1 -. .1.1-'1c -0 s • 

.-,•.1 6112. 

5 . • 

1.1pgra.,:3.i.nt_ 

z'..J.'..r..111na and pc Lai. ..,1z • 

:actors such as tie high val.:2.e.: 

after rrtiir.?p tz•td . 

porisibilit5 es fo*.' _ • • •1;.•. -• 

https://1.1pgra.,:3.i.nt


 

 

Table 10--Tonnaces and partf:_al ef fcrrnint,u3 ',auxite 

resources on Kauai. &Id /Wit; 119,-af..:-.0 

..110 Ma. .1. .1. •• Moe.. •••••••••••• ••11.1•••••••.••••••••••••••111•1•••••••••• Oise 

Ap-w(b:dmate paxtial chemical 

11.•,f L... 
••••••••••••• • 0'1 a/ • ••••••••••••••••r1111.111411.•,••••• 

?e203 TiO2 
• 

4111111.••••••••1111.0 ••••••••••• •11••••41. •+••••••••.. • •••• II••••••••• Iwo r • worm*. r e • • gr..arnftwair.4 worreavesier 

Kauai 3.10 00005,000 I <7 2:502 3904 I 607 

West Maui 94003900) 1 7, 0 330') 22,,0 ; 403 

East Maui 22?t.XY3s,Ct. 3 31,4 . 6,7 
..• del. IR 1 .••• a,•••• •••••••. •••• a ••••••• .. .. • . .. .....•••• s • •• • 4. •••••1•1• as il••••••••••• ••••••‘411.• MM../.... 1... 



 

Very largo tor.;-lai;oL 
i'esolz-ces zf 

aluminum occur on both Kaf.:2:;.ai 
te 'i.nc.-lude; all

decomposed roc': other than g 
) ;.nd 3.dl. '3:3tI mated

tonnages and a?proxirvre Fa - .1c"i •;;:. .7 
. • c ,hese 

materials are 11.ted In ta'31=.‘. 

Both the ferruginous bauxit :Ob.; ; re r:Lch 1:1 iron 
and titanilono Both metals :-re cimf'i 

diiserrinted 
minerals that would be very difriculttc rc 

ti rtard ircr 3r.td 
titanium will proix.b3;/-

)31.i t ale nina
extraction 

Plastic clay deposits t:iat recur in uov-Eril ar2 Z13 on 'Kauai are 

estimated to contain 5 million tons. Much cf the clay is light colored 

'len fired, but shrinkaciv arts c:nckirr are cm+, nsertvz 
;31tti tile clay ir

unsuitable for ce:amic 
r. n-.;cl,lz)14-:. fired or

calcined before U30 

3 

https://proix.b3
https://Kaf.:2:;.ai


 

 

�

Table 20—Estimated tonnages and partial chemical compcsition ox potent:tat aluminum resources on 

Kauai and Maui!, Hassan 

•••••••••ft, .•,•-••• ••... 

Ppr.n.-4r.ate average prztial 
cherdcal composition in percentType oi rock Dry tom —.....—.1 

I ;'..J.C,, . A1,0C-2 1 Ze2CJ I TiC2 
• 

i ... 

Aatisa.S. 
- • • 

Ldlet 
. 

....••••• 
- - 4- 4 

••• .../•••114. • • 

- • 

+. • • C!.. X) ..1XX - frii4 1 20 : 
...•.... 27 

11 

1 

West reui 81rPf.-.; ,7J.1,41 baivAtic demo:At& aid,. 20000X.G10 2C '1 22 h 
-

roEa!t 'Maln =VI9 p. 290,0000GX 31 27 6 

••••••••••••••••••••• 11. ••••••••••••• —1•11.•••• ••••••1 ••••• 



 

Detailed investigations of -).tro deps:.i.:: of "..c.%;:-graee ferruginous 

bamdte in the cast,Irn Ir...?.?; or ::111-1 • n; .neconnainsulea of 

deposits on Maui (fig° 2), Fiawal...i.i Lava bc,eri ;:via tie U.S. C,-eological 

Survey in cooperation with the 'L..; uli . of a:10. Wator Develop-

rerrb° Resources of plastil clay ciepo:.;14:43 in Ave. i::.‘.cas on Ka-r.A. (fig,. 1) 

were also investigated, T. inn:tit:at:ions - r.7.14.. in accordance 

with recommendations by 3.13. Cti.:.--,Ituezt (:....955) of tl.(1 U.S. Geological. 

Survey who with 11. A. Ca112.93!!..) (175.1) ;: t. 3 .;1.,aat of min38 rade a 

preliminary appraisal of Hxatilan anc.:, metallurgical 

problems° This work and a sturl.y 01! the banfificirticri problems of 

Hawaiian bauxite by Callmn ani Iu 11 (1.96%) are waits of a program of 

research on Hawaiian baactte il:Ltiatad by Franl: t‘.'. ilustace5 former 

Counisaioner of Public t 1.r.2'. 9 7'7:7:1.1 t")r:I o:! J7.r.,1 alio Support of the 

program was continued 1711.1... 1,, :_re Corranis.15.oner 

shortly after Hawaii bccam a st -1.--,e ; rie b:, xp i.',„ iI. Cook, 

present Director, Hawaii Elvisioa cf Tisivelt)pmen14, 



Area where low-r:raAle 
ferrugincnts bauxite 
deposits were 
investigated 

• 

Area where plastic 
clay deposits were 
investigated 

Figure 1. Index map showing location of areas investigated on Kauai. 

Area where low-grade 
bauxite deposits 
were investigated 

Scale 1:1,000,000 

Figure 2. Index map showing location of reconnaissance investiga-
tions on Maui. 
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detz.iled ropor':. 0.7 t:sauc.r. and Maui by Cline arxi 

otlulers (1955); z:/x.. a. br.1.!.7. ! ver-X.iered mck and associated 

gr,-,--oncl 14Etter by- Ind (1.9(Z.), 

i 3 t• 1C(.S le:.;;-..:-.:ations 

July 1,, n59 to July 1, 

tor conw...Iszance 01.1 Tazie and July 19609 the field 

irvr : onf connisted 

of dril:.ing c-:•;e1- power augers, but a few 

holes :;(!re haii -', mathodr,. elevated to the surface 

on the attger interval.s to a depth of 

25 feet, and . c t‘ , iya 1. t where the rocks were wlform 

and smvles were taken where distinct 

color and tax-..Lre r.:".-vail-e3 oly:e:--tryi. 1N! thine drill holes reached 

a railxinin of aontt 6".; 1'c-ut 1e2-;F.,1 .1)31. wo-1.-f; ctrillcx.i only to about 140 

feet, a depth that. w( *..1 --.:31) favorable bauxite deposits° 

lia.ad holes wero :!'.) I A ,;(:Ital 1495 power holes 

and 414 hand hobs ilerc ,11.1. -Ai Tot:3~l. footiTe was 170639 feet. 

Eyeing the reco-Fly.l.ssl.nce 1:E.ui holes ha-firc a total. of 19208 feet 

were aP.cerod. Thc lcr 33.1 }.ales r..rt; in the Appendix. The 

lccations of -th,;- 1:1.. 3:*(3 r.:"'. pla.-..cs 1 to 5; those on Maui aro 

on pla-:,ez 6 ai '1„ 1.11;lic il3C.'t I tax tic, Appendix are from the 

Munsel.:', wit:). the cooperation 

of th,1 2 T1 ri Innt, of Arrteulture. 

3.e.4%0 ,.•21.0:, ,c:211 tin canalyold and studied 

in several d,ifferca'- tiy:! ;.1.11,e-, the ccr- ,i,artial chemical analyses 

for uhich laborc.t.cry hi Jr appendix wore by rapid 

chemical methods 62.3cribed 3hapiro and Brarriock (3.956). The rapid 



 

 

7 ,analyses -ap.ro rrlde by a.,.17 • :J ;T.N;.nL arlovo 

and GI.11non *am union t 

analyses for which no laiy.:...atc •..• :rf, ; -ere by x.ray e.olseion. 

riellocto by Jtu.as 0117 !F. fl 2 E3,•....Trietry . .,•lear the 

staporvialon of Juhr. i:c.: -1,1! 7 -;1•Lie 

detorrdnat,.f.ns of the ..; Ile3sn 

Wortiting, ''ihe citrioa. .1 a'.).:a.a.tioriet 

of the Oeological Surre:,- Ow it , au!. 

ctudils in.t )1:: •-.) . . iz about 

.
500 namples by J. Wc -.11 • • , (3) 

identification of the 1:1120..1'.11.3 . - .161:111Z ing an 

electron nd.croeco?e, (3) exillku..:.1.•,41 rd: 3t) ; a by petrographic 

microscopes (t1) minoral ider.titi.cition in :it K.' sa...ples lining laboratory 

differential thermal er7r, 9 d C: ) 11 I xt tf1jtion in about 

2s500 sezrples using part 'tt ii 1;;ds techniques 

(Parker, frat.bariays, and ilia?...non,2 firmly:4e wee 

used extensively' in the .1.!..0•1(t, ic:sulta are 

listed in the Appendix, er.u: etrf,quazr4tativet• 

but they ero the only' data ava3.;;.7:01 the )r.uxite) content.1c. or ev 7 

at many drill-hole sites., 

Several tershniquen we!!:: urol tt-.3 or the 

ferruginous bawd:,-,c and ('Lay' (riLtin :laps on plates 3. 

and 3 were modified from an d1'ep..v.y.1 isf V:xt 

Geological Survey. The xx:p3 or. 2., L : ,..nd prepared Irom 

aerial photographs by means of a F..elc% plotter. T'IT atztlii.y. 

upland areas tatderlein baurc..ti c rocks vLc on 'nose ma,)3 wa3 

10 

https://1:1120..1'.11
https://detorrdnat,.f.ns


 

tr1z13f errcd fron pl!oto1ra?'..-.1 1'1( ‘., 1):•1:7). urtrierid the 

aid of a t; teraoscope, rt:1, 7 :•••• • • e .)0 J30 thc 

ixxtorstre:za trp/a.n.(32. v' •i rhp rapt; 

for Nati ()1s, 6 ezd 7) •.; •••(' t.. Sur.. .,,r 

grm)hic shaets0. 

T1 wan • - .. '7 ‘; ; - • • ?10.:;:e .-41 5-1111`19. 

from August 1959 tc IS, • ' . • It from , 

1960 to June 1961, Thol- Itr. A, 1 : • lsaictc 

proparrtion of tae maps il-01 clurix tin 

winter of 1961.610 

Definitions o: L.-...r --. 7.2 '• ' ; r` 9 

re301r : • %Tv 

Ferruginous bauxitzt 3 1. 3'3C). ; in trot) mid 

alumina and cat.taiming 10 !•J- - 3.; • tritial:'.2 - all. soil 

and saprolite that is 17..-

and alumina, and no cutofi'v. frr.- ..:.! 

usage is a modification y.1' the . c )- Jec,773..rero 

Corcoran and Libby (1956, -.117,7e 1 • 1 .E to: 

ferrue.nous bauxite to siralIzx t • ci Lylos (1.95;?) 

for a precedent in the utr...•;:e of. -.his 

3aprolito ir soft, d:t Y.: i • 7 ca ill" or the -1112. 

ndnerals have been rep.: c,:.0. : •• f of -',he °rig:LIAO 

basaltic textures and stractures te.:•1 1 E U3Od 

for all deeply weathered roc1.:3, soi.l.s End 

clay in which original texture:, i•,;te 1:c. .'..estr roe 0 That 

portion of the saprolite I•xv.a.in3 • 7 3 silltut is 



included in ferruzinct 3 bat;c1...,,.• 

The term rcsourcee f07 t'l .1 DOI!" tatre.te ad 

plastic clay. This tam !_ks. tc "3,1. ,.rvat E'CO1158 !Iona of the 

bauxite in of the grate thr.t atled it prof..tably by 

methods now in use in th.a lfnita,1 ;itateio all, . it r:::itt been lerannatrated 

that the clay h:z rev:. vs11-.1o. :nctrac4.:1d 1.1'0,21 

this bauxite by presently 'aim.. -, thc ;her. matarial of 

this grade can be processad prtfiuldy nay : ..( r h i lg., S7.33 of the 

clay could be meci for Mr.:1131C 317.7pc.na3 rot con3idered• 

Potential resources is o.? rerv;; :iimu.s gibbsit:,c 

saprolite which are rich in the. *lay mineral. han.cisite. Potent.el 

resources contain large amounts c L11.1.mina in etch .form that extraztIon 

would mem to requtre a rx1/4jor change in tochnolcly. 

12 
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Velez.14-15.e. So :les t.)01: a 

ti.r.a.tous ovc;-: the tantir 

one-Itch for :Amt.:71 !.1 

lacitm and for 

Tilct 

yw,rs ago ald 

: reile .:(Ki;a 

frn rAlrnber 

t Lige3t 

\ •ti,:• -rtr: not 

Itoloa 

I:, 31.41— 
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• long 

1)* 

c :1 . a 
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The rocks of the Waimrsa chiefl;,- olivine 

basalt, but minor &mounts ;;:.crite basalt are 

present* Tile flolTs of the . f bi.efly olivine 

basalt, but nepholine LI 0 : • III . I and picrite 

basalt occur locally. T.31.cr.:::a .:7rrx,s o -- -;-r(Yi..3 ;:ier>e two series are 

quite similar, tiay can ix '1. t; • • . ir -3 f.v. ricld with few 

exceptions* Most of the 1.re_nes. : ap.1 contain 

green olivine phenocryJto [11,3 Lovc tru. a =Di imeter to 

8 millimeters in f. is 1d r)-7, pl.erocz_1- t 3 Aost of 

the phenocrysts in the Kg.11.oa roc71 : I.- •a .. and lrowner 

than those in the L'adraca cla:::;yon rooks are in 

thicker, more TfiRSAVO flows and nic (7.v.rker than Vie Wa.thea Canyon rocks* 

Buried soils in the Koloa Sericu are extensive in the 

eastern tuld northern parts •)f c. They Odell). of red 

clay and are corr.-anly Oray fel.? thor,o soils 

are as much as 10 feet n - 3t comma:Ay 33en 

in road cuts below 500 fee.:; elev 21 or.; L:. s 

enclosed by saprolite occur witt..L7..:). :. ;.1ct,f..z.„, At highor 

elevations, the weathered wres tlne. to be birciod end 

probably separated by th.l.c'cr, lvars cf. rock, ilhc Itzild soils 

abruptly interrupt the &lair:x(1 ox,.clatian ;le sa:,)rolite toward fresh 

rock, and the gradation bec:Inz. with ec4.1 sell .(1):itrated. Though 

the same elements tend to be COI:C.Intr10.ad 3.7 •;710 ;3oils as at the 

surface by the current weatheri.rg nem of t1,^ buried zonas are 

https://weatheri.rg
https://COI:C.Intr10.ad
https://witt..L7
https://Kg.11.oa


 
knaun to be sufficiently rich in aLlunina low in silica to be 
classed as bauxite. Howevers depoxii.3 1-1-2.at ar) uncommonly rich 
in gibbsite nodulas °come 17cally 

alv•vo exposures of 
buried weathered zones. !thaso c 3 a:.•:= believed to have 
formed as precipitates fr,-,r, 

ald they are 
concentrated because the 1;t ter 7.u.d myv-od tt:1.3-1,:i../ E2.1:07J the rtilatively 
impervious clay in the buried soil° 

3$ 



The loTT ; .c : : the 

part cl Kauai, from ;,.00 to• J. • 

1,200 feet and br1ta 80 to 150 

the a: r. . sr.i,-a..? cane 

and pineaFple, par 9 .; • •t tr C.; Z. a. no-.7 in ?arts 

re s orv3s • The Or r !. , 1.;:-.?..t'icred. parts of 

flo.m. unlerlie t f. 3 :•- ...,e iinter3trezm 

uplarlds that are _ : s ::. • tnu. 

possibly very local deNtiV.,D7, riost plec an ferruginous bauxite 

deposits are less than 10 feet thick,. but eJt,..p.a.9 1A1.. as much as 25 feet 

thick occur locally. Thick lit t).,.=its tend J.,; be c r. ride e3 

elevations above 530 

The nost favorable fc -zr.k..: -: c el) :71 are restricted to 

the Koloa Volcaac fart., Cawon 

Series contain some &ILI:alter h rt nynt areas of Waimea 

Canyon rocks is characterized 14. :Aar?:rue,:;ecl rick,os from which 

weathered rocks are ercded at a comarativsly re.tet and bauxite 

does not have time to fcrn, Veat.hcred 116.1a13.1 Ci-nym rocks were angered 

and tested from hole 1r2...123 ox.. *Ta1t.r.1 1:tdrc. Col., 3., Ippendix p• 172), 

and from holes A1.11 A1.2, aid liarthimstern part of 

the Alakai swop (pl.. 52 1=1.3P3I- 1:: P. 2214%, _2 9 -. !9). Sore bauxitic 

rock is present in the Alakai 2.ovr grade and 

are mixed with high‘silica arxi they are no.:; included in the 

resource estiriates. AU other v.lee:7 holes Kaitn:/. are in the Koloa 

16 



17c lea Ac .3c.1-5.7 21 tannace and grade 

etitim7..ter_- are gAvul cro 5r 

cn1 (11 

Most of the eantc.r.:. t3 Lys a mantlr: of soil 

and saprclite that is exut 6) feet tItick, La 7.rx111,-). the mntle is 

as ra.”...h i3 125 feat In .1..1f..ckr,.; ;J, iriel4letAy weathered 

basalt of the I:aimea Vcloanic .1P3:1.(13 Libc-v.2 saprolites but 

la:'ge masses of unweatleree. i At -I'accnio rre 

ex-Dosed only in the dL-erclt :Al 13 the mast 

thoroughlzr CI:: 1. If ,. 1-,ps.annost iLyer of 

the soil, ordinarily it cal ;Mout I. tort thicl:, and the "B" horiwn, 

the second live: of 3o31s ramps in thickrcss from 0 to 5 feet. Much of 

thl rock In. the "A" =1 IT" Y.r.rizor.s- has bmn so thoroughly weathered 

that soil and basaltic textures 

clAracteristie of the r s bouzvers, 'tarps and 

chunto of smprolite !lt i .). Tha degree of weather-

inz Li the uncl.crlzfinc. slr.rc.11 ..;.: ecrczitzel f.th rki;t1i, but .the .downward 

transition touard fresh basalL liczt-ta agala uhwe turLecl soils are 

present. 

Saprolite is forrne.d b 131) Cl tr!_lic:: c:nd ail.1.1..2.iss and replacement 

of the original minerals of tr:.:3 baaalt by ::;.ny 17.1:1:reass iron °Ade 

udneralsi and tinor arc unto of batucita-an' minera3.s. 

Tho rock loses its hardness di...1..ac th) rn-ooss Ind the contact between 

fresh basalt and saprolit e is 7 rhan- . ?reservation of orie.nal 

textures and structures Eni tka prEse-xc: abundant uncollapsed vesicles 

in most of the strprolite indcata that of volt= during the alter 

tion is insigrlf:.(:airt,. E:pherdria.Uy rounded boulders of hard basalt, 

https://E:pherdria.Uy
https://slr.rc.11
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is so 
L*3 3 an 

eirlIth of o.n Lnc i i 
;•.'. To. o 

The c_.,11 LL. id sapl.o3.1.:-,.2 and 

Amble s. but perr. c • • . boc'•.i.c.13 

p.si-ched water are clrinil• c 
r,Ltifal3. 

az..1 runoff takes plalc! • h:-- r 7% .1-.; 1101T • 

ment of groundwater il; - .72;21 , 1 v.4 110.• ; lo • •• ;".' .• • '• • 1"3:ill 1 '7 :11.r,wad 

as the rocks become tillitc.); 
3. 13 1 r c x. I abu.rkiance of 

clay minerals. Many parchivi L. !::s -•- •.1•)!:erinr-

at depths of 20 to 5C fort. IA. 
uepicl:.•.;e below 

the water .vas only slightly :13c 7 Zi J; • i.azaes alouly down. 

ward into basal grounewuler latura.Uy tare it apf_ils ovex tie edge 

of the local perchl.r..g ::o nt; sj. The size cf 

perched water bodie:- vatict.. wit 2' d.1.7 SM. 3":`3:'. were 

penetrated at the L;x1 of La. ••••1. ere htv: 

tarpod to supply wa-:.cr f7;-.• I , 

sorc of the .)crche 1 bcdico ir I , 

Measuramonts 1 el?! 

was bailed from 36 auger holes •rd .3:1" supply 

wel3s9 penetrating fresh ii;.f.:c1.1. ;.L* .(: .3n1-!.es. The 

samr-saes from saprclitc , realcl! L,f) to 

5099 the average pH heir {;.; I ba.-311t• w:tre 

slightly alkaline and hcd rn 7,b.7 7 al ::; •:).(1.1ity 

is due to both organic c.cidr, •tc c. -.1•?bra . ..r(-2,r.r':d by the 

oxidation of organic matter an t scil. 

Apparently ald.dat:lons, hydrcly.-15r i, 3.rx: istaching J. the presanne of 

groundwater are the pr".rcipal E.c-n-tr, in ch€ weathcrirt process that forms 

X 
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.

the 3c.nrol!..to, 3: d e ).;:tci) nts 

of o,thLr c.1.!ants fnm , foriat"..:,..n of 

nc.:w f from 

snprolite c 3,11,r! fled pp:'.r.! :: . !.. 4. an (id 2 

sanple:: of water f:z-om froffr. a..1 P.C/010 o, 197). 

Probab- .• ;1.t oft 1 .Li.. f t i.j. c ."011g..1 

a zcne v.hora L..11.-all.s aro T. • .,.:E.ther:..r.z 

basalt. 

Mirria.T.1 2111...i: .5c 7.... C.•[. : • ... .. !. 

Gibbsite, eltre_ntm .13 0 th tcx.e mineral in 

the saprolite ard wii. 111r.or c alto oCC' 1r n nearly pure 

form, but r:ost c;f it it int:-..rst....y 1.1;•,';.1-: 5.; is: Atli re..zw.°13..a 

Ilearly pure cibtsita is I1..7.c:„ ; 71 1)-ivivin, yrs 

as nodules, v3inlets, vesicle f IT ?le nrrluirs 3re 

irregularly rounded and . . elr11 tio 

about 1 inch, but a few are as 1.0 1 2 if% -,t7Le G 1.te 

nodules are commonly aligned al: jzi.n•iie., tat la:ve 

been flow bands. Gibbsite veir. j ant :r.11 C ) rluart.1.,, 3r lh 

thick, but a few are an much 1 I:7.1h t*:.1.:1 :, t.7.h vii. iite 

is interraized with hartcysito UCIM)fty" with 

lithlophorite at depth. Venicle a ard .in 

commonly less tlian a quarter inc'-. iA 21;1:1(' .r tih .1' 1)3 

cibboiste ranges in size from a feu 1.f3 :31&i in 

lonizost dimension. These form. ct..* ..h 3:At! ficatrAn.ged throw;hotrt 

impure cibbsitia saprolite :0,11..n.")..r:Tv. a.s. 1) pit of2:1: 1,-. an 

911 
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:1 

L. :% • 

....,._ • :; 

Clay Zi::K1 i;1 4v 

77.11:::[10121 :_;r1 Lanai 

by -.Its 

- ;as by 

-;.7c..3..ibe,4 by nols and Kerr (12312 pc, 7%173) 9 in two thin sections 

taken near the surfacr at low dltitude. 



' 

•, : r tik-3 aro 

7::11 :1.3 2 thick a.2.<. are 

'/ 7 clay depocJits 

L-2CM The =_ :'7',c of 1,-j1.1 depoL7its commonly 

1.1-37n, :..oddinh-11roI:n or mcb.̀,;(-..-r5.:-- - .11„ and fre.shly 

surfaces have a glassy or ilt,,Ny luster, Taffy-clored pscudomorphs 

anr occ. throughcut the saprolita and are characterized by a 

7.tticf.11ike open structure and very low density. The fine-grathed, 

Foothite is very abundant, and it most likely produces the 

:'.z2Zes 

C 



• 7,, -. 1*!" •• 7ci:035O. • 4.••••••••••••••••••• •••••lor in 16 -::rcent of 50r) ul.r.p)c,s 

c::Ple_ned by x-ray diffraction methods. Locally, hematite is abundant 
eth at eepth and at the surface, and trace amounts of it probably occur 

thvour,')out the weathered rock. Some of the hematite is closely 

ao:=iated Tdth ragnctita, and them is a slight tendency for hematite 

to b3como rore abundant as magnetite increu3s. anatite appears to be 

a 1:Ithorinz product of ragwtite, and it also may form from goethite. 

racrnetite.--Euhedral and subhadral crystals (Z.' mai:milt°, Fac204, 

in cizo frcn cliv to silt a7e dis7cninated treoughout 

1..azrzlt, cap.yolites and son. Ti L:.:1 Etnd tmeas of chromium wore 

in the cagnetite by x-ray emission analysis. Magnetite is as 

d3 10 percent of the rock by weight, but because of its high 

r:,c3.fic cravity It m!-11:es up only a small proportion of the volume. 

:•'.cnc,otite is the principal mineral in the weathered rock that has 

p3rsIsted fram the original basalt. 

Maghemites ayFe203, has not been identified with 

certainty, but maybe present in the weathered rock. This mineral is 

magnetic and probably forms as a weathering product of magnetite. 

Maghemite and magnetite give x-ray spacings at nearly the same positions 

and are difficult to distinguish when the two minerals are present as 

minor constituents. The magnetic fraction of the heavy minerals in the 

bauxite consists chiefly of magnetite and hematite. The x-ray intensities 

of hematite increased slightly with heating to 400° C, suggesting that 

maghemite vas present and was converted to hematite when heated, as 

described by Rooksby (1961, p. 374)• 

25 
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3.1.L,nificant proporaons of the si21.1:-2. In the bauit,n, 
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' •—' ••• J• • 1 -

If• •r•-• • ' -H‘f 
e 

4 

—• • r 12. 
- r — •T.1 ; 

- • .1-

Ci.bb..i.tc. and Tialioysit,o 

,4-", 1 .1...,•• 1..,;. . 7 !-'.——..... ....„,, 
T. 

1 saprolite;(larko....cee,cd::;',-.1 ....c.:.-c...•rn. 5 -.,r.. 3/i, 7 criy, .., 
." 

i./.' do - - _ ----- - 4
24 ,--.cl,-; _ _ _ _ _ _ 3 3 
19 3aprolitri, Clark brewn 7.5 fa 3/2, c131y - - - ... ,..2 6 
2 Saprollte, c.c.r!-.-:..2.(2:d.:-. -L.::-: .i.;2:3- .7.^_ S 7.1 2,1..: 1 0.7..rit..-Ic .... _ _ - 2 6 

,::,..; ,... _ _ _ " _ • . .... ,. I-34 - 3 ,
39 32.prolite, very c,rayish dark brc;,:m. ::.) -1,7. 3/2, fluid t,-.,..I.1 .,.. 1. 6 
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:Nfr.T , "s7'• 

Cr, 
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• 

Y.I •-• • • , ••• •,.• 1.•• •,•• ... • • • W•• M. 11•.• • • •••• • • ••• •••.Yc d .i.il:i. 
yr •• • -•• 10.: _ , ,..... • I ' .. ...) .• -... , C.. Z.. 9 : • '• . ... • •••• , ..... : 5 3 

$ :)i..o:I.:1. t./.---: , t..7.-: - c..:- - 7) :, :.,-", 7.)... 3/2, c.::::::---:- . _ 
t..: •. .._ _ _ ..... _ _ 

20 ,s,.,,,...-()..._-—::;(?) 9 -..-:.r., ' --( Q 5 1-3. • li!.., , .1-n.* 5
; •,.(-, GI- c- a:7 2 (U.': -: ..,;._.-,': ...j ,-1, -"C2 ,. .,{, c.f.:;.--c. 7-d-,,- . ,..,, ,, :•1-....-..ii _. 

2) :.'o lit, o , (larl., brol,ri 7.5 r. 3/ 2 3, vrx,,- pli-,:;.tic , s.:.,)&.:L' :1--,,,' - -. ; , :; 0..-
Dr::::bler- .; _ 6_, z)..1)1.1.ricit-1111

::..1.-.:rolit,--s -,,- 3rjr t •-z, -,,- ; r:!-1. f_i7Ir'1..s7 brk...r.:- ......i. -.-.1 :•!? ' ,1 t,--' -. _ _ _ _ 
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Hole Ki -35, (Continued) 

Daptl. iJ.scviptio.1 Gibbsite and Halloyslte 
(feet) goethite 

•• w ti r •••24 Saprolite: dar k-reuJinh bruwn 5 YR 3/4, plastic 2 5 
29 .•• 

39 

U-36, 

Sacrolf.t u.I.LtJltc rryiulcs up to 1 In, 
lor*C coluutot _ - 6 2 

9 Sapv.."..f.,.te l, brom !:, cwkiiaa 5Om 

0102.14 Saprolite. reddisii iyrow.; 5 1 pirlstic; anall nod,.11f!1 ecrrirnn 5 
13 Sapraite9 'cA-c,wa 5 IH " 5 3.3/4, very plastic 

Hole Ki .370 

3 Soil, very grayish dark brown 10 YR 3/29 plastic 
8 aaprolits, dark-reddish brown 5 YR 3/4, plastic, manganeso mineral 

veinlets rare - 6 1 
14 do . 6 i 
20 Saprolite„ dark-reddish brown 5 YR 3/2, plastic 6 1 
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Gii.)':Jaito and Halloy$1t3 Hole 42* 
goethite 

4 Saprolite. dark.reddish brown 5 YR 3/42  plactic g1bb3ita 1-,:- 141 ue  to 
1 in, long abundant  6 1 

On dCb 6 1 9 Saprolite, dark brown 7.5 YR 3/2, plastic, eibbsite nodules common 
14 do  5 3 19 do  4 4 
24 do  4 4 29 do 
39 Saprolites  dark brown 7.5 YR r2„ plastic 
iai Saprolite, dark brown 10 YR 3 3, plastic, light clay specks abundant OP 

49 do 

131 

Hole Kiahl. 

brown 5 YR 3/4, plabidie,, liodule: i-ibPpnt - 100 30o3 40.0 6.0 .12 
ih Saprolite, cicIrk-raddis'a b7....y.-m 5 Yr, :::.A, v.cr;,. i7J' .-.'_af.: 1,:, 23,6 !_ :,:l ,,,, 

V ....1 

5.9 .27.1-.Li do ::•:.,7 23.9 37.2 5,3 ..3:;.... .7 11...,4 
+. 

do 7,3 2809 31.0 ....i 4.44 
Ow M.I,..,- dc • 12.7 29.9 32.0 5.1 46 

Hole 42* Gii.)':Jaito and Halloy$1t3 
goethite

4 Saprolite. dark.reddish brown 5 YR 3/42 plactic g1bb3ita 1-,:- 141 ue to 
1 in, long abundant 6 1 

On dCb
9 Saprolite, dark brown 7.5 YR 3/2, plastic, eibbsite nodules common 6 114 do 5 319 do 4 4
24 do 4 429 do 
39 Saprolites dark brown 7.5 YR r2„ plastic
iai Saprolite, dark brown 10 YR 3 3, plastic, light clay specks abundant OP 

49 do 
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hole 

Depth Description S1.02 A1203 Fe203 TiO2 MO 

(feet) 

A Sof,19 yellovich brown 10 YR 5449 chunky, 
2 Sofa and vaprolite, dark.reddish brown 5 lit 3/4y plastics, nodules 

3.2 11.5 h3.0 7.F,' c.05Pbilnl.t,n' .. 
4 zapecaLto, -.-;:ry dc. b.-..-c..1:-.1 10 Y1t 2/2s p3e.svtc,, small nodules 

3.2 20 .2 143.3 7.3 .13aundantb 
dci 3.2 25.3 41.11. 6.5 .129 

14 Saprolit:..: -.7 -r.,- Gar% 1::7:..-7.! .1:_t '-: %? 'r!.rf p1:1:1t2.c2 :ff.:;_l_l. 1.:.;:J 
4.2 27 .7 31.9 6.1 .114abundant. 

1 '") Saprolitel very dark brol-:a 10 12 2/29 wrg plastic 7.0 23.0 /40.0 5,13 ,12 
dc -. . ; 10.3 26.2 39.1 5,2 :1 22!. 

't G3O 364,9 500 .13. 
do 36.9 5.1 .1337 

. 3) Saprolites li4;hter than very dark brown 10 m 2/2 - -- - - ' 22.2 25.6 33.0 11.6 .0 
.pH of water seeped in hole 4.9 

Gibbsite and Halloysito
Hole Ki4440 goethite 

2 Saprolite„ strong brown 7.5 YR 516, plastic, nodules abundant - - - -
4 Saprolite, dark brown 10 YR 3/3, plastic 14 11 
8 Saprolite„ dark.iyellowish brown 10 YR 4/4, plastic, nodules abundant - 5 3 
10 Saprolite, yellowish red 5 YR 4/69 very plastic, nodules abundant 6 1 
12 do 6 1 

Basalt 
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Hole Ki.h5, 

SiO Al 0 Fo 0 TiODepth noscription 2 2.3 2 3 TiO2 
(fer.t) 

, ,,°,-41 bra,. ,! 
/10i4,U10.S tUp 60:1-1 grad away 3343 6,1 .03NO aa clb • a 01 

(IQ .)44.0 jet; ..LJOP 

13 3aproljtn;rlddish brown 4/4, plastics, 3I.. L. nodules cc: on 9.7 B2.7 30.6 4.9 .10 
do _ _ 1- ; 05 .,.0 La a__ 

'"N 
INN Owe 4110• Oft ••• 

. 
• doe •-• •••:; 7rni J./14 pla3tic 11*( 2J‘b i4.4 .27 

00 0. ft.. 04baprclito, k;41-1( 10 17. 2/29 Aastic 25c.0 26.2 26,6 LI ,26 
ds • ••• gem ..• • ‘- 0.• ••• 41.11, .40 MO r WO 

LM34. 1.4. 

Hol K1-.46„ 

1 Soils dark-grayish brown 10 YR u/2 
4 Soil and saprolite, reddish brown 5 YR 4/4, plastic, gibbslto 

nodules abundant 10.7 2"T 37,6 5„3 
..03 
lr.9 do 15.5 25.7 36.4 4,,7 0-) 

14 liaprolite„ dark-reddish brown 5 YR 3/4, plastic 9.2 28,7 36.9 407 .15 
el. MO MO19 Saprolite, darker than dark-reddis% brown 5 YR 3/4, plastic 1742 27.7 33.1 4.5 ,23 

21 Saprolite„ reddish brown 5 YR 4/4 11.5 30.3 32.2 L.3 .13 
Hard rock 

Hole Ki4.70 

5 Saprolite, yellowish brown 10 YR 5/4, plastic, gibbsite nodules 
common, top soil graded away 12.5 '22.1 25.6 6.0 .08 

502 Saprolite, yellowish red 5 YR 5/6,plastic 741 31.1 3502 4.7 .07 
Basalt 

1.33 



 

 

 

 
 

 

 
 

 
 
 

 
 

hole Ki-43. 

Description g1O2 A1203 Fe,0- TiO2 Mn0Depth 2 j
(feet) 

It Soil and sa-orolito. reilash brown 5 Yn h/44, plazItie, gibbs1 nodules 
4bunckhnt„ :errug:-.11= a--..duleJ cr., T.c.71„ top soli 1 ft. thick i.,raded 
r,,rFir . .. .. . . . _ !;,..5 25t--, 4q,.6 5,6 .,,. 

7 ..ioi.i. an .2:.44- olitv, ..1&,-..-:...;(1iiish hz,-,LL 5 n 3/4, plastic cibbrite 
- 3.9 29.9 32.3 5_2 .1.14ACalliCZ ccalmn 

0 L41p_,clit...i: ,.,:wy dkrk orow 1u IR 2/ 2. pl,A61... nodules abundant - - - :;,2 21.7 32 
• 
5 '- / !,0 

.4i, flaiirol,i.., ..0,:.4 4.:z...i: k 1.j1: C.j.ex-s-.; 10 L. 2/2, pLizit,lz, :-3raall nol.E.:s z.-17uilt....zu:t. ..,.... --;..4,' F Yf t.•; 5.2 - -
9 ,ir) -. - - - 72'4 30.3 35-9 L9 _27 

.•_, . :. i .....-.::!...:, :::::: .1 - • - - .0 .. 14.-i- •,.:.,..,..::,...2.. ,_ --cr'i'i.:.:t: 1.z.%...7.1 :.-; .).44. ..J.:;..--,:- - - - L.3.; ..5 
L./ 

J... J..: ,LICU 1.1-Q ,,c..44 
-. 3003n L..- ----- ... ''' '' "' ''' 14,6 .221,/ 

1 -n,11'7 " ."''7 .7-rf:!071 0 b"f"-71. 5 Y -;11.. 1-,1 -4-2t1-„ -icvLI 2 41. .7.4ed,Z.nh 
;,.....c..7-,:.1- - - - - - - - - _ "- 2304 1,.6 .18 

,Basalt 

11010 xi.49. 

1 Soil, dark-grayiSh brown 10 YR 11/2, ferruginous nodules abundant - -
2.5 Soil and saprolite„ reddish. brown 5 YR 4/40 plastic, ferruginous 

and gibbsitic nodules common 0.7 31.1 37.9 5.4 .09 
6 do 0‘5 282 41.14 6.2 .11 
9 Saprolite„ very dark brown 10 YR 2/2, very plastic, nodules common - 0.5 .28.4 41.0 6.1 .12 

its Saprolite„ very dark brown 10 YR 2/2, fluid mud 1,7 28.4 h2.6 6.4 .17 
19 do - 3.5 26,3 39.3 5.8 .19 
24 do 8.0 29.0 36.7 5.5 .30 

do - 36.'0 5.3 .253h 
149 do 34.2 5.1 .2 
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• 
• 

• • ••• 

.pole xi.50. 

LvtAL Descripticn 5i02 A1203 iee203 TiO2 Lab, no, 
(feet) 

Soil; derk-dis4 Nrit 3/11, ferruginous "IbbOitie 

Snil and -itr17-n:/i.Ze rirnwn 5 34;9 c:fluri!cy 
9 1. 21,7 1,1. 6,5 15519 

c!a;- :-rcddish brown 5 YR 3/L, 
ro me MNnoTis r}): 111.7.tule:.; 2,0 21.,7 1;5, 6,5 15:520 

+rte 

“ r r 
• f.• 

a 1 , • 4Gc;_s 6,2 1555211 1. 
. 

4 _0 
IR 3/4 :vitas s.x:Ae 6ark-re.idish 

• 

.04• 40 •brom 5 2j2 :71=d, TO? 12,5 32.4 3.;.9 5.4 155523 
fib ..... MM. GM. Ole214 5,4 155524 

,do 15525 
;:lxv. Carl: brown 10 YR 2/2, very pLastic 14,0 27.4 3i.9 5.2 '55526 

49 do 15.6 27.2 32.? La 155527 
NO 1111D OW dm en. mo .rehrrtic) 20,8 96G') 26,2 4.6 155523 

(Analyses continued)Depth 
(feet) Fe0 Ng0 Ca0 Na2O K20 H20 141n0 CO2 SumP2°5 
2 .93 .36 ‹.10 GO6 015 18.3 .29 „o8 <.05 95 
4 1.6 .44 <.10 .06 .12 13.7 .33 .12 <005 98 * 
9 1.5 .47 4.10 .04 .11 19.5 .35 .17 <005 99 
14 261 .44 <.10 604 .05 2007 .18 <905 100 
19 205 .47 <010 .04 .03 22.0 647 .16 < 005 100 
24 200 060 <.10 .06 .04 2007 651 .44 <.05 100 
29 1.8 .64 4:ao .o6 .03 19.5 .55 .42 <005 loo

1.639 .64 <.10 .06 .02 17.5 056 .40 <005 loo 
ne149 102 072 <010 0014 001 17.4 .56 .36 100 

so 100 .66 <010 005 .01 16.3 .56 .33 <005 100 
* Sample contained an appreciable amount of organic matter. 
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•:43:', • -.1 
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,1;" • t-;1)1' ! 

,,. .... -,-:i._,..- -_, '• .. ,. . ' .-. 

' t •11 . A •••• ... ............ ...• .•'' . ' 

. 7 ... ' , . ..-• • • 

...a.,. „a. 

r 1 • 
,• .• 

t 

C 2/2p 

r 

Hole Ki-53. 
•-• •1 5 D. 34.4 2crrIliaolis .1-10(1u1:,s .00 ,•‘ 5.2 ,C.C. 

.11 /4, 11.c. 
r 7aLr: 

9 1-06!-Ir than ciark-reddioh brown 5 ia 3/4, plan.L!; 
rio,duic:J WO 4,A 04. a.U.0 - 5 

) do 12%2 290 3Lc& 502 
19 Saprolite9 t:ark-feaa;:a brown 5 iR 3/i.1 plastic 12.2 2a,003:.-7 
2); do •• 
3:! do a ••••.. , 
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Hole Ki.53. (Coqtinued) 

ywyq .71,nth Doncriptier 6i02 A1203 Fe2O3 TiO2
kJ-eet) 

"40114 Snprolite.. ,lark-reddi5h brown 5 YR 3/4, very plastic 30,,2 4.7 4"0„eo.. 

do 22.5 27.8 29.1 14,.6 4 23 

:J-rodr, 5 .7_11 3/L. - 2.5 1642 
tf 6,5 

God ,.APIr Q 11.:,,c and soil, very (lark lxm .n iarn 2/2, oln•stic, 
p.-mmart .... • • _ ...... ,n 

.• •• -.) • •.1 • • • •• • - L.& •.• 

r..-Ldr24ifa 5 414, planticv 1-1:,-,11co abundant 3743257:i 
c4 n.% 

32bW Jcv4 
IMP OM fa. IV/ ••••SanroULu: tlark-reejim'a Zwolval 5 R 3/3, lluid mu0. f: 

2c.T 
7do 2,2,6 

%I •SanroY,te, flArker than da.rk-redd:;.sh brown 5 la 3/4„ v":77 nl• r;tic 4A/4,P 

do -40114.5 
39 Saprolite, very dark brown 10 YR 2/2, vary plastic, light clay 

tea3 

s)or.6,1(l oorplon 20,2 r8.d 2).6 4.7 

Hole Ki-550 

.3 Soil, dark-grayish brown 10 YR 14/2, covered with stag horn ferns 
4 Soil and saprolite, reddish brown 5 YR 4/4, plastic, gibbsite 

nodules abundant 8.4 25.5 39.5 6.1 .1$ 
7 Saprolite and soil, redder than reddish brown 5 YR 4/4, very 

plastic, gibbsite nodules abundant 3.1 34.3 -I 5,5 ,13 •
9 Saprolite„ dark.reddish brown 5 YR 3/4, very plastic, nodules 

abundant 5.7 29.2 37.6 503 .13 
3J Saprolite„ very dark brown 10 YR 2/2, very plastic, nodules rare CO 1093 28.7 35.9 5014 ,2b.
19 do 1790 30.1 30.6 14.8 .26 
214 do 1692 29.1. 31.7 5e0 .23 
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UCle K1-56. 

Description 3i02 A1203 Fe203 TiO2 MnODepth 
(feet) 

F) Soil end rwrolite, darker than dark .reddish broun 5 YR 3/L9 
ferririx - a'...„Lr.a'.nt In a-„,,-)zr part, cibbn-Ite mdules..1:73 -

0.4! ^ In ,
abundmt, t:17, snll 1 ft, craid away 4c“ 6 10 

Sc:O. rnd reatt..5:, fa L./49 plasUc9 grobbiAe 
e • r 

Mr 4M- 0 7 32%6 36.a 'co .09nodules abund4s.ntp nodu2..:3 comr.m c 
• Soil alld •Jr.r.m. 5 YR 4/1.4 and dark-mddish brown 

.r7, • r , ey WID • emo y_! 
• 5aprolite. 3,-cry dark brr;ar. 10 :n.Z. 2/2, plastio,„ 1.4anganeso 

li;fht-co/arcd and r-rn:11. urninn noun6aut COO 411.• - ()07 306 

.-.2
9 qcprOitn; 1-NroTIn 5 V. 3/L9 plaztic„ mancn e :: .•....... • 

and. liOtti-colortAl clay in vcinlett; and small Emir's - 0,8 31.0 39.4 6.0 014 
.2.1! 3aprulitu, darker than dl.e.:.-rcrif2.t7h bro'm 5 3/4, very 

.110 •••••rtodries rare 2,4 26-6 14231 6,6 ,19 
19 do h,2 26.6 h0.8 6.3 .33 

Sapro14+0 f'^-k-rry'dinh Utipliow• 77. /41 very pla:Itic ;7.7 5)8 ,17• IPA 

"v• do 34.3 5(.2 .33.144, 

44 do 29.3 408 .40 
49 do 2203 20.2 2307 407 035 

Hole Ki-570 

2 Soil and saprolitep dark-reddish brown 5 Ll 3/4$ chunky's. manganese 
mineral and light-colored clay in veinlets and small crains 
abundantp top soil 105 ft. thick graded away 5.5 20.6 42.3 4.7 007 

4 Soil and saprolitep redder than reddish brown 5 YR 4/4, piaasticp 
uanganese mineral and light-colored clay in vein lets and small 
grains abundant 3.6 26.2 41.3 5.9 .11 

9 Saprolitep reddish brown 5 YR 4/49 very plastic, manganese mineral 
and light-colored clay in veinlets and amall ains abundant - - - 6.2 26.7 39.6 6.0 ,19 
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Hie hi-57. (Continued) 
!;102 A1201 ge203 TiO2 Mn0 

11.9 P9 2 34.7 5,,14 . '••15.3 29. 32.3 4.9 
oP 

2).6%)00 2902 

f• •" i ! 6.1 

1.7 24.O 42.5 

3.7 24X U. 4.1j 

4.1 26c6 4c..3 6.2 .13 
rve', A
6.;;;CV 5.3 

12.0 28.9 • • 5.2 ri 

17.0 2&.4 32.11 5.0 
19.3 28.0 2).8 4,7 .23 

0.7 21.3 41.6 6.I Q12 
1.2 29.1 40.3 6.1 Q12 

3.0 26.7 41.2 6.5 .1 

n • )'-'1 Description 
(feet) 

Saproltta, c.lark.r-3cAish hrown 5 YR 3/4, very plastic, mangace5e 
mineral and light-colora1 clay la velalota al;:d frains common 

4k.40 - • 

• .t r1A-14. by•rxr, Tn 'sr7 

Hcie 

bru411 5 YR 3A. fer.gr111-1roul qnd 
- - - • .1 est 

I 1,T1 .N A qe,41 

nodules cl;undant St • 4/0 ONO 

9 clarker tlar. canc.redcAz,h brown 5 YR 
ncdulos ::Junaant 

4 Saprolite, very dark Insoun 10 YR 2/2, plastic, 
/n NIP H Sedo 
24 Saprolite, very dark brown 10 IR 2/2, plastic, 
34 S: prof very dark brawa 10 YR.. 2/2, plastic 
44 do 

Hole Iii-59. 

1 Soil, dark-reddish brown 5 YR 3/4, ferruginous and gibbsitic 
nodules abundant 

4 Soil and saprolite, dark-reddish brown 5 YR 3/4, stiff plastic, 
gibbsite nodules abundant 

9 do 
Saprolites dark-reddish brown 5 YR 3Ats plastics gibbsite nodules 

abundant 

139 

al. 4. 1, 

. 1 -

nodules abundant 
OMR .0 FP 

41. OPnodules r-, % 
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Hole Ki-59:. (Continued) 
Si02 A1203 Fe2O3 T102 MODes,,IriptionDepth 

(feet) 
in 

.'7-31.rn 5 71 3A and1
- - - •pli,qW(!„, '110difieb -.•• • 

. • •.4.- - p 
ID rar a •41. -

-.•I)! 
•••• •••• 44. sc•c,3 M t, 

r 

forrr.-tnuz and c:,..;t1cd=i17-77cdclich {metre-71r. 
,iortraes commori 

• 

6all • 
•... - 30d 22.3 4::,0 6.6 ,10 

plastic, glbbsite nodules cominoil 6.0 26.6 3.8 6,0 ,14du9 
Saprolite, dark-reddish. brown 5 IR 3/4, plastic, nodules coraraail 6.2 27.0 33.3 599 .4 

..t.i4 
4MS 

19 Saprolito, grayer than dark-reddish brown 5 YR 3/4„ plastic, 
7.0 25.6 110.0 6.1 .21 

nodules rare 
do 10.3 26.0 37.4 5.7 .31 

214 
111..• 34.3 5.3 .3529 Saprolite, darker than dark-reddIsh bra= 5 YR 3/4, plastic 

32.5 5.0 .25do39 

Hole Ki.61. 

09 Soil, darkiwyellowish brown 10 YR 3/4, crumbly 
6 Saprolite, weathered Gravels, mostly reddish brown 5 /R 4/411, 

10.5 26.9 34.9 5.7 .11
ehuhky 
Hard, gravels 

1140 



••• 

• • 

- --

:::oS.19 da4-k. -64.ayish brown 10 Ya 14/2, c:cczibly9 2eJ:ruinour. and 
gibbsitic nodules abundant

1 ,-, ea Soil and saprolite, yellowish rod S yn ,/,,,, p.i.....:stic, !:Ibbsto 
L.:.;',..1-..a::: C.C.'‘ii:;10,ri - .... - • ... - 2,3 21-7 •, 

linll and oaprollte;„ s';:inj, 13.707,:n 7,','; ..'?„. :)/6 an-1 rcC.:.'::::.:,1.. 'r. .) :.-0.,„p% 5-
4/11 nixcds,• plastic, nodules comma " _ - -

. o broTm. S Ya 3/4, -7:)13tic., .......,.., ra-,:..:.SaTn-olites e.ark-7'eddish -—.. ---••. 
II!. :7;ar -,--oli to r,.;:klich br- own :-.: 7.'1' T I,./!,,., :1".1.'•-,i.l.c _ -. _ 

..,1, 5 -'- :./34 • '1,1 is_al-f,..-olite, (:.zxk-rcddish ..)-...o-. - - .• _ _ -
0,,1 „ 
!,.-,,...-•t •..:!.! 

:1c17.: 51-63, 

1 

tiredesL _;) • 
1.0 

SalL:o1.2: 

• 
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Hcae F.i..63. (Continued) 

• 3i02 Tie? ::n0De•Ah 
(feet) 

Saprolites very dark 'urown. 10 YR 2/2i cru;r1:17 406 

119 Saprolites, browner than very daxk brcl:r. 10 YR, 2/2, crtrably 1„5 0 

14. G 4;j1;it 3aprolite, claric-redd3.411. !-rows. 5 1/11, q 

.14;.24.) 1: 1 0 

3c....1 And 
• 

it. 30i1 (.1,41 7-1 5760 cribbly, nothiLes .:torizion .;.1)0(3 :.1101 6.2 1,5:L2 
r 

ow.•••••••••••••43aprc?sin • 
15,,8 29,4 28.:4 5.so 3.5-151) 

"eP :Sapiu11LA: :,1: 1 1 • •Api 2, crux b' small ncriulel 
,e

• -1* 24o 4,0 1555,5 
Ie 

- .• •• - 3:: 1. .1•2/ L.) 4 0•4•.&• 23,.1, 1 2;1,7 1:5‘31i!o 
29 do - - 23.2 23,1 c.4.,46‘.0 403 15551117 

35 Saprolite, dark-reddirth brown v_it wrIf plastic 25.9 27:2 2li - 4,2...16 
Saprolite dark-grayist? brown 10 YR 4/2, plaztic 42.1 14.0 13.0 2.4 155549 
Basalt - - - _ - _ 
pII of mter seeped t,e1.e 5.1 

Depth (Analyses continued)
(feet) Fe0 lic0 Ca0 ila20 K20 H2O P205 MO 002 Sum 

2 .39 .09 .12 .06 0114 16.9 .21 .08 .05 97* 1906 
1.7 .14 .1.0 005 010 16.9 027 .10 .05 93* 18.3 

9 1.4 .12 010 .04 .06 18.3 .30 010 ,,C5 99 
I 1.2 .13 .10 .03 .03 18.8 .47 .19 005 99 
19 1.2 .58 .10 .014 .02 1601 .40 .45 .05 100 
211 1.4 .47 .10 .07 .02 16.8 ' .60 .28 .05 99 
29 1.2 452 .10 .09 .02 16.8 050 .28 .o5 100 
35 .69 .43 .10 .06 .02 16.14 .144 .26 005 100 
35.5 2.5 709 6.4 .76 .62 1062 .33 .26 005 100 

* Sample contained an appreciable amount of organic matter. 
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(-% C3 ' C ..,• • • .1 ri IA CV cr1111 ON 01 C\1
9 r4 - ' t--:, r- I C',1 ;NJ r-1 r-1 r-i r-1 r-4 /4: • , cs . 3 C. 0 • 0 • • 0 

-:: I' r4 i : 0 C ' •••;. 1--% — .1 1.A N• 0 )Cr CC)
Si o o , c , ) e 0 0 • • 0 0' 

[--•,) ' f k L",...: J ....:: ...Z.!' %PAIN 1.11141 -7 -1g 
n:, c., • ; ,--.c:, r•-% c',.:cS' 5 0 C - 5 O 0 6 0 0 0. 

0.1 ..t CI fl 1 0; V. . c'i :74 r-1 In r4 .---4 r-4 
113 VI "N r."'" CS) CV (N1 Cl1 CiN el 611 01 el 

llet 

el . 01 t. - e.7 C.;
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Tiole Ki.68. 

Depth Description 
(feet) 

1 Soil, dark.reddish brown s YR 3/40 ferruginous and ribbsitie nodules 
abuadant - -

:r1A saprolite9 dark.rqddinq brown 5 Y?.. ribbsit 
:106a1 abundant Ao 

7 '3a.prolitc, very dark bro-mz 1 2/2k, pia: tics, ncdules nbundant - -
t Saprolite0 dark-reddish brcwn 5 IR 3A0 nrumblyy not. les c:Amann:u-

Salvo 1.;;:cwr. 5 :IfFt. 3/4 
ti Salvo:Lite, dark-reddiSh brown 5 YR 3/4, crunni, ligtt clay spc1:3 

410COMr("1 
do 

1,1. do ••• .111 ONO • • 

F-17.c) Ki-690 

1.5 Sail, dark-grayish brown 10 YR bP h ferrrf:inctn cc77:n -
4 3oil and saprolite, redder than dark-reddish brown 5 3/40 plastic, 

eibb:lite nodules abundant ••• •••• 

9 Saprolite0 dark. reddish brown 5 YR 3/4, plastics gibbsite nodules 
abundant 

14 
19 3aprolites dark-reddish brown 5 YR 3/L, plastic, tibbsite avoules 

cormon 
24 do 
34 Saprolites dark-reddish brown 5 Ytt 3/4, plastic, gibbsite nodules 

rare 
39 Saprolite„ dark...reddish brown 5 YR 3/4, plastic, gibbsite nodules 

very rare 

Si02 Al203 Fe203 TiO2 

c3,6 143.2 6,,0 .11
.)(17,3 n8.3 3L6 5c6 

P9.5 33.7 5.0 
w • 

.7; 
fir 

140 0'.7.5 29.3 30.6 

2).5 h,6 

• Om 
•:, 21,1 

107 24.0 44.1 6.6 .11 

2.8 25.3 43.0 6.5 .13 
2.9 27.7 10.6 6.1 .l6 

5.2 27 09. 39.1 5.9 02 

t.5 29.2 37.3 ,.6 .22 

32.6 5.0 .36 

3008 409 .33 
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Hole Ki.70. 

Dopth Description 
(feet) 

1 Soil, dark-reddish brown 5 TR. 3/4i, gibbsite nodules abundant; 
ferruginous nodules cod won 

4 3011 cii-,1 &c.7,-.4%-,11t, :,-;c1:;:-.;r ttan d=ez-reddich brown 5 Y2. 3/4, 
plastic, cib-:;c1tc nodules houndant - - - -

9 Saprolite, dark-reddish brown 5 YR 3/4, plactic, CI.bbsite mdnies 
Oa •• .9 .ft .nbundant 

Ill 3a,proutes .j,..Lycir ,;1!...n ,::,.-ek.reddill -urowil A.), ..), p 1.....4,40,,It's 
eh M., • • GMcibbsite nodulPs ablAndal 

do - - . 
... -

I) ,... / , ,24 Saprolites brfYinter thrAn vcry dark brow:, IC) YR. 4 2 plasac .. MO OM 

do - - ...34 
do39 

Hole Ki-71. 

1 Soil, reddish brown 5 YR 4/4„ cibbsite nodules abundants 
ferruginous nodules common 

3.5 Soil and saprolite, reddish brown 5 YR 4/4, plastic, cibbsite 
nodules abundant 

9 Saprolite, dark-reddish brown 5 YR 3/40 plastic, gibbsite nodules 
abundant 

14 Saprolite, darker than dark.roddish brown 5 YR 3/4, plastic, 
gibbsite nodules abundant 

19 Saprolite, browner than very dark brown 10 YR 2/2, plastic, 
nodules rare 

24 do 
29 do 

1146 

Si02 A1203 Fe203 TiO2 

0..0 ,...3:.4. 19.7 1,4.7 " ' 
:1 

4.5 n4.7 11.o. 

ren r' 12 0/e) 26.4 .0-o )4., 

13.3 27.5 .M.5 5.: ..,
,.. , ,^1 7, 7 27.2 32.4 ..),-. ,.. ) 

29.6 Lt.:, -.. 
30,4 h:6 _, 

)r .,-, 23.1 42.3 6.1 :13 

5.2 26.5 3,?,,3 ca3 .12 

9.2 30.3 35.0 5.3 

21.2 29.3 23.14 11.6 
23.1 29.2' 27.9 4.5 

22.13 28.5 26.1 4.2 . 



  

 

 

 

  

 

 
 

 

Hole A.724 

Depth Description Si02 11203 Fe203 TiO2 NnO 

(feet) 
Vr. ; , /9 

ao• 
••••4N, airs,cianc.-;;rayis:.1 br+= 

3011 and sal:xol.;.i;e;redo..?.7.o than darK-retinino 111-01,411 plae,loy 
• .r 

-x)1 1. rl.na 

nodules e=aant ••• • 0.• • .• 

cr”rbl.ys, 
••• ••• •• 7s,n • .1 

.11 . 4).1;m y )1.4i L. , 1 

IN* ••• ••• •••• • Vii 

brnw,-). (..;)1.1lAs 017 reci 
••• d1.1 • t• 4P• 

darK.read...,s11 5 YR 3/4, dlr.-:,:;:_c, c,;111, 
abundant ••• •••• il••• & • ...•• o• • 33, C 

n rtfl 

e.prolLter U.:wk.-reddish 5 uT 3/14, plastic 
do 

•1. ...I C•• . 
3,3 
34.4 

6aprolitcs 
brown 

dark-reddish brown 5 Li 3/11:„ piiititic. lower 1-2 in, 1.1 ttht 
.4. mi. ww. ••.• ••• • ••• 10 / 5„2 

Basalt 

Hole Ki.73. 

&ID di.• ow& CADI Soils dark.crayish brown 10 YR 4/2 
3 Soil and saprolite„ (1..xh-roddish brown 5 I?. 3/4, crudaly, Libbsite 

nodules common • 5.5 19.2 6.0 .02 
4 Soil and saprolite, darker than dark-reddish brown 5 YR 3/4, crudbly 8.2 23.9 422 5.7 .13 
5 Saprolite, dark-reddish brown 5 YR 3/4, cruMbly„ cibbsite nodules 

common 9.2 27.6 37.3 5.1.. .13 
7 Saprolito, reddish brown 5 YR 4/4, crumbly, gibbsite nodules conmon 3.3 20.5 37.0 5.3 0.7 
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07t-n'n1-37, 
• • 

, - • . 

• 
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ii 

t 
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•u0 

s. 

• 'IL 

bro:,:n. 5 

•.. 

-Y.-11 :VL1 

do 

•.. 
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plastic,: 

•••• 

:"' • }'' • 

c. 

0 

1 

3 
14 
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Hole Kic75 

Description Gibbaite and HalloysiteDepth 
gouthiteCieet) 

brov-r! lo 7? 5/121 SojI) 
2 clz-zo.:-,-rayishbrnwn 1(.) 7;( V2, cruir.'ziy, LoCa.-ale.; 'Tr 

3,4, •.Gri&.. • • 

3 dz..ric-red:3f..ob. brown 5 13 3/49 noriules w31111Liallt Tr 
- h'n(r.T'l //1 rix-• 

3 
• -7-7- 5 rtt 3114. cruiabiv 

la • 

• • 411.11 

g. ••• .11.• •••• As. .11. ONO 

r • .7 • . ." •• . 11/. AIM Mr .11•11 .1s.• 
I 1C. 2.1 • '••• • F 

131e ri76. 

3. Soil, :.!crl. - ".'.0 176 ti/2, Crumbly:-,;:c.:7-64.311 
2 Soil and saprolites dark-grayish brown 10 it 4/2 7 1
3 Saprolitc, darker than dark.reddish brown 5 YR 3/4, crumbly, small 

nodules abundant 5 2 
6 Saprolite, dark-reddish brown 5 YR 3/41, crumblys small nodules abundant 7 1 
6Z Saprolite, very dark brown 10 YR 2/2, crumbly r9 Saprolite, dark-reddish brown 5 YR 3/4, crumbly 3 

6110 4111..114 do 5 3 
1.9 do 3 

soli NO MO24 Saprolite, darker than dark-reddish brown 5 YR 3/41 crumbly 2 5 
do314 
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Hole Ki..77. 

Depth Description Gibbsito and lialloysite 
f fnet,) t.,c•oethite 

1 ''' .,-'1 i. ..;.-c-'4 :111 brawn 5 la 4/4, crarday 
it so: 1 ti.:,.. -_,;'' .1.03.:i.:i;e , redder -Limn dark-3.-de..- . _.-01:74 YI:. 1'1; : .2::,.'.72•:1;/- ;ir;:- 17- ,

.• . . • - - ..-• - • - - - - - - - - - _. - -v_....h..,0.4.t.A. ......:',A.L.e6 raZo 1 
2 3 alYe c 1.1.t....; v vuz.v. dz..r:t brown 10 YR, 2/2:, crunitiLy 5 -

7/,;. du - - - - - - - - - -• - • - - - - 1 .....t. 

.-..-; do 3 4 

...:: Sapl-olita:. %•ory dark ivro;,,n 10 Tit .2/2 ; c-c-i.,,rj07.2. ,. 71.0-ve:: ,., ..i:1,. *roil-0 taii-1-.;11 
Dilt.ia.. -

7 ,:o A K4..73. 3102 A1203 F.-03 TiO2 i'1;..; 

,)2 Scils dark-roddiJh brown 5 rt 341 700 10.:; 33.5 7.3 .03 
4 Saprolite and soil, dark-areddish brown 5 YR 3/L plastic, gibbsite 

noduiets abundant, 30? 19.5 142.7 7.6 .09 
9 Saprolite;dark-reddish brorn 5 n. 3/4,, crumbly, gibbsito nodules 

abundant 6J 27.0 37.2 7.0 Jj.. 
114 do 12,? 25.6 34.4 6„5 .10 
213. do 113.3 29.0 29.9 5.3 .11 
24 Saprolite, redder than dark-reddish brown 5 m 3/4, crumbly, 

..nodules common -• - 11.2 30.1 32.0 5.4 .09 
314 Saprolite, dark-grayish brown 10 YR 14/2, crumbly, nodules rare - 23.3 4.4 029 
39 do 26.0 4.5 .23 
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DescrAption 

• -4 ••••• • •••••• 

7 Tr 

r, 

o 

Soils, dark-gra:ri.sh brown 10 Li. 4/2, czeurrIbly 
• • V...,"Saprolito, dark-reddisla brown 5 -LI 3A, crunbly„ r'-'•il 

abundant 6 Tr 
6 % redder than dark-4.‘ocidisil brown 5 

cthundant Tr 
3aproli dark...Todd:1_5h brown 5 YP. 3/14, crn:'..)- 71i, nodule:: cc:Ir.:x.11 

lh Saprolite9 dark-redUsh brown 5 rrt 344, crulr;a1;7-3, nodules rare 210D ire OM MD 

do 3 5 
24 Saprolite dark-reddish brown 5 3/4, crumbly 
31. S aprolite, (.L.-trk-reddish brovn 5 3/4, crutbly• light :on 
39 do -

151 
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--Role Ki-81. 

Depth Description 
(feet) 

/1• Soil, dark reddish brown 5 YR 3/4, forruginous and gibbsitic 
nodules 'co=rion 

. . .ard 6arrnlito, da-,-..1<•-retid.i.sh brown 5 .), .Lit!".; t3..L $1 4 ;; 

corzton 
10 Sap,rolites dark-readibh brown 5 ya 3/4, plasti.cl. nodules common 
14 Zaprclits, grayw than dark-reddiah brawn 5 ya 3/49 p143ti...:, 

nod7:Ic3 common 
19 Saprolite, very dark brown 10 YR 2/22 crumbly., nodules rare 

1-1,-a,:n 10 YR 2/22 crunb1;* • 
do 

;9 do 
Depth 

.,nalyses continua .)(foot) 
Fe0 Mg0 Ca0 Na20 E20 H2O P205 

4 
10 

.40 

.37 
.65 
.72 

<.10 
<.10 

.CL 

.05 
.12 
.09 

13,6 
17.3 

.27 

.30 
14 .82 .91 <.10 .06 .05 . 17.2 .36 
19 
214 
34 
39 

.58 

.50 

.53 

.44 

.83 
1.0 
1.0 
.87 

Z.10 
‹.10 . 
<a0 
.4:0" 

.06 

.06 
.06 
.06 

.03 

.03 
.03 
.03 

15.8 
15-11-0 
14.6 
134 

.31 

.32 

.36 
JO 

Sample contained apprecia4e amount of organic matter. 

Si02 A1203 F0203 TiO2 Lab. no, 

2.5. 40.2 e 

3.6 25.5 39.1 
20° 

17.1 26,2 32.7 
'1 • \ 2,1 '1 
r/t.i • -

1". 1 
21..5 43•.s. 

, 
2503 4.464 

MnO CO0 Sum LoT 

.12 <.05 97* 2) 5 
<.05 9Nt- 1906 

.20 <,05 99 

.25 <.05 99 

.27 C, 05 100 

.27 <.05 99 

.25 <.05 99 

https://plasti.cl


 

 

 

 
 

 
 

 
 

Hole Ki-820 

Description Gibbsite and HalloysiteDepth 
coethite(feet) 

4 soil and ziapr clitc„ darlc.reddish brow: 5 YR 3/4, crum3lye top soil Eradad 
away 5 2 

lV SmovoilLe. o,..1%.e Lil.,,LL.a.ck-iibi4 brown 5 YR 3/42 crur.:37,y;nocin-kes 
rare • • . 5 2 

9 Saprolite, .Yrk-rcrldisb bro-xl YR 3/2, crumbly, nodtic::: .c.:rc - - - 5 3 
Ib Saprolite, .,-1':-.1-ec.7.dis% bi-ow:1 5, Yn 3/2, crumbly - - 3 5 
12 do - - - - 2 6 
03, do 1 6 
.,;-. 
3? 

1 Soil, dark-reddish brown 5 YR 3/1, gibbsite nodules rare 
do - 5 23 

4 Saprolite, dark-reddish brown 5 YR 3/1 crumbly 4 4 
7 do 5 3 
9 Saprolite, browner than dark-reddish brown 5 YR 3/4, crunibly„ nodules 

abundant 5 3 
14 saprolite, dark-reddish brawn 5 YR 3/ti, crumbly, nodUles abundant - - - 5 3 
19 Saprolite, reddish brown 5 YR 4/4, crumbly 3 5 
24 Saprolite, very dark brown 10 YR 2/2, crumbly - - 2 6 

do34 
do39 
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Hole Ki.84. 

G:.;)oJiZe uad Mall:451.thDescriptioi.r.%;pth Lcothitc 
(feet) 

.3 soil, dark orown 7.5 IR 3/2, peaty 
Soil and ;:lzs-ys, dal- k browl-, 7.5 YR 3/2, very piastic 

2 
3 
6.5 (71,2ye dark ',7-ctqn 7,5 3/2 and dark-urayinil brown 10 YR 11/2 

-very pla.).,ic; 
4brow.. 10 YR ,!/2, very plasx,ir! 

•-I 3C.a-t-,rolit:;? s, very Erayluh brow,1 
r . -• •, .3.%) 

Fr 203 T; 

L
) 
' Soils dark .roddish b: an 5 YR 31. 

brown 5 3/49 EibbsitcSoil and saprolltr.,, cl3rk-redrii9n 
- • ... _ Ziv0 ol1:0(luiet) Mk. 

dark-rta&L:th brolln 5 !:::t 3/4, c. u;1 
4.5 22.3 44,5 6,4 155559nodules commn 
6,6 23,9 42.7 6.4 155560 

do 7.8' 33.4 41.9 6.4 15556119 
24 Saprolite, dark:-reddish brown. 5 IR 3/43, plastic 14,1! 24,0 3614 5g6 155562 

do 20,8 25.2 30.9 4.8 155563
34 

do 19,1 25.0 32,h 5.1 15556444 

154 
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M-85. 

Depth FeO Hg0 Ga0 "20 K20 H20 P2°5 
Meet) 

ii .70 .49 <„,10 .a3 .66 17.7 ,34 
, 
.. 

052 
439 ,,5L --a:: ,X,..; .05 17.6 ,43 

-. .:.7 ..,... .- - ..1 \• . 4.10 ... C L6 

24 
'114... C.0 ‹,.10 006 ,06 

1/ 1 
4.1)04 

r..•' 
'.1.1 

1 • • .•16,0• 6 • , 

3PMnlp nOrini70:16 * 
. a:acullt r-ttcr., 

Hole U-36„ ,n7;ntton 

r.-!.%) ''cr,1-1: -71 Lioii, dar,7-roddish "or own ., .,., .,,i). 4.. r. l 61 N-, git:I G —.;:,:l. 
al5undant 

4 Soil and saprolite, reddish brown 5 YR 4/4, plastic, Libbsite 
nodules ,..t.i.)w.ciairt. - _ 

9 Saprolite, dark-reddish brown 5 YR 3/2, plastic, gibbsite nodules 
abundant • 

14 Saprolite, dark-reddish brown 5 YR 3/2, plastic, gibbsite nodules 
con on 

19 Saprolite, dark-reddish brown 5 YR 3/2, plastic, gibbsite nodules 
rare -•••• 

24 Saprolite, dark4eddish brown 5 YR 3/4, plastic 
34 do 
39 do 

Mn() 

,cf% 

,i6 
,.., 

r.: 
r •-t.., 

u4.• 

6:102 

2.0 

9.0 

IL.; 

18:.5 

GU? 

'.05 

..,(;c: 
.,,..,

....605 

- -‘' 

6um 

95* 

99 
11W 

96* 

512 

A1203 F0203 

33.0 37.0 5.1 

LOI 

22.6 

4.-14,) 

217 

MnO 

.,,11 

27.5 3792 5.2 ,14 

23.5 33.0 4.9 .114 

26.5 31.6 14.7 .16 

1% 



 

••• 

I!:le 

Description Cibosite and HalloysiteDepth 
goethite(feet) 

4 Soil and saprolite , dark-reddl_sh brown 5 YR 3/44, crumblys, gibbsite 
nodulf,s abnreart, top ;loll P.radod away 7 1• .• •.•• ••• 41. • 

5 '1.7. 
7 1 

•.• ••11,do - 2 
• ,•• •••• 

2 ..; T . /2 e.-nr„--, 1 -.r r•(3 I' ' 3 
4-3 

-?:it 3/2., ertIrP±) :r 

). 3 vin*y ;.-; .1;:; 
Saprolite, nark -redolfia !,row.s. 

ON . 
, 

v:-:y bmia 10 cruoLy 
Soil and saprolite, readish brown 5 ra 4/4, plastic 6 0 
Saprolite, dark-reddi3h brown 5 IP nlnSt4 n 3CIO ONO 4,• •••• ft • ••• .• • .11. Oa 

••• ell• OM MINSaprolites dark-reddish brown 5 Y1 3/4 crumbly 
4•11, 41•11, 101.do 3 L. 

do 3 
do 
do 

Hole 

105 :.;o:I.14, carkor than dark-reddish brown 5 IR 3/42 cruM4Ys ::ibbsitc nodules 
common 

4 Soil and saprolite, darkreddish brown 5 YR 3/4, crumbly, gibbsite 
nodules common 7 1 

7 Saprolites, dark-reddish brown 5 YR 3/4, crumbly, gibbsite nodules abundant 7 1 
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Hole K1 .890 (Continuos'.) 

DesTr4rtion Gibbsite and galloysiteDc.pth 
goethite(feet) 

9 Saprolite, browner than dark-reddtsh brown 5 YR 3/4, crumbly, gibbsite 
.... 111% 1dMb •.•nodules abundant 

"At do - - 5 3 
19 10 YE 9/2, pla5L5c 4 4 

do 01. 

(13 
24 
3/4 

(4, 

'1 tri 0'1
k.0 A 

•Soil, d' '_:-reddish brown 5 Dt 3/141, crural.):4, corzac:: 
r•-; hbri 1•1• -bsoil and :1:zolites. dar::-reddi 3/ -- " ' • • 

fic.dule; -
• 

6 
9 Saprolite, dark-reddish brown 5 YR 3/42 crumbly, Libbsite nodules 

abundant 1 
1J..4 do 6 2 

(MP19 Saprolite dark-reddish brown 5 YR 3/1.x, crumbly, Eibbsite r.odaln5 rare 5 3 
24 do 4 4 
34 do 

do39 
hit do 

Hole Ki -910 

1 Soil, dark-grayish brown 10 YR 4/2, crumbly 
4 Soil and saprolite, dark...reddish brown 5 YR 3/4, crumbly, nodules 

abundant 3 5 
5 Saprolite, browner than dark-reddish brown 5 YR 3/4, crumbly, nodules 

abundant 3 5 
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Hole Ki.910 (Continued) 

Depth Description 
(feet) 

6 very dark brown 10 YR 2/2, churiL,:y 
10 'very del -k brown 10 YR 2/2, chunky, nodules abundant 
iJ d=-k- 'ish 5 YR V142, crur'.bly 

5 YR 3/4 crurbly 
24 do 

••• Ga. 

br.),:z. 5 YR 3/b.„ plastic• 

5° do 
13 '1% 2/2, U Y11 plastic 

• 
Hcile 7J.-920 

;',7 r4 of 
OW OM2 6oll, yellow 5.3h red 5 ya 5/6, crumbly 

I.!. Clay, licht-brownilh may 10 YR 6/2, chunky 
3 Cloy, dark-urayish brown 10 it h/21 crumbly im• 

9 qpproute, vrrry dark brown 10 YR 2/2, plastic 
/4 Clay, clai-k-6,:rayish brown 10 /R 4/2, chunky,19 Saprolite, very dark brown 10 YR 2/2, chunky 

Clay, dusky red 5 R 3/4, crunbly . 
24 Saprolitel, reddish tromn 5 YR 4/4, crunbly 
22 do 
34 Saprolite, uark-reddish brown 5 YR 3/4, cruribly 
39 do 
44 3aprolito, dark.reddish brown 5 YR 3/4, plastic 
c't) Saprolite, reddish brown 5 YR )4/LL, plastic 

Hard rock 

GibbsIte and Halloysite 
goethite 

3 5 
••••• •••• ••• M./ 3 5 

wt .41, 

2. 
•... 2 5 

3 5 
3 5 
3 5 
2 5 
1 6 
2 6 
1 6 
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Hole Ki-93. 

Depth 
Description(feet) S 4 jA 4̂ 11.. tin 

TiO2 En° 

Soil dark,9 redd4sh b -roan 5 cruntly., ilodulcstop soil cm-2.Gct. away • .• dad. • 

than ,;:crtr-rfx.,0i---, brown 5 
-7 . 21,3 40w2 5.3 ,C9III 3/45 crumbly,nac:ules corx.o,-

Sapeolite;r,arkcr tlar 10,G5LibbsLte npuulQo 
::.;;;;1..-redciAno brow; 1/4 13, 25,0 140,3 L3 .13• 

4.,_10•J 

Co 
(i0 

Hcle 

Gibosite and Halloysitc07 Soil dark-grayish brown 10 YR 14/21, crumbly poethite- - - _ _ _Saprolite, ark-reddish Nrown 5 I? 3/4, crumbly, gibbsirare te nodules 
9 

do 1-
••• ••• 4h• 

rare 2, crumbly, gibbsite nodules 
..114 Saprolites, very dark brown 10 Li 2/ 6 

19 
do 4 424 Saprolite9 very dark brown 10 YR 2/2, crumbly34 
do 5 339 do 
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Hole Ki-97. 

Depth Description 
(feet) 

4 Soil and saprolite, dark-reddish brown 5 YR 3/4, crumbly, top soil graded 
allay _

9 Saprolite carker browu 3/4, cl.umbly 
;Japrolite, reddish iron 5 Li /4/14 cr=b)y, ribbsite nodules abundant 

41M11 ilin• vim4.0 do 
2); do 
Z.") Clays yeL1.4.•..-1L1). ,.\- very- .,:1 5 1:_:. ./..;,.:, Clays yellawlzh red 5 NR 5/6. vory plastic -•.• 

..':1 ziapro14.te, vury dais: 01-06,a .L. 2/2, Jtlf,i: plaJtic, 1:;.ght cicy specks 
MI 460coluimn 

39 Saprolite dark.redrlish broNn 5 LI 3/1!;stiff plasti.c, light clay specks 
Cnrtmon 

Hole K1-93. 

Soils browner than dark-grayish 1)rolm 10 YR 14/2, cruiibly 
saprolites redder than dark-reddish brown 5 YR 3/14, cruitlb3.y, nodules 
cannon 

9 do 
14 Saprolites dark-reddish brown 5 YR vh, crumbly, nodules rare •••• MO IND 0.• 

19 Sap rolites very dark brawn 10 YR 2/2, crumbly, nodulcs raro 
Saprolite, very dark brown 10 MR 2/2, crumbly

23114 do 
39 do 

Gibbsite and Halloy:T:t3 
goethite 

5 
I; 

6 
5 
5 

2 
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Hole Ki..990 

Depth Description 
(feet) 

1 Soil, dark...grayish brown 10 VI 4/2„ chunky, 0.bbsitc nodules corroon 
Saprolite, dark-reddish brown 5 YR 3/4, crumbly„ gibbsite. nodules1 

COL3I.
' do7 

9 Saprolites very dark brown 10 rt 2/2, crwahly, eibbsitc nodulen rare) -
114 do 

24 Saprolite, z f:ry dark brown 10 YR 2/2, crumbly
- 1 do.14 

do39 

Hole N.1.-1CO. 

2 Soil, darker than dark-reddish brown 5 to 314, crurbl,y, top soil Eraded 
c.way 

4 Soil, redder than dark-reddish brown 5 YR Vh, crumbly, eibbsito 
nodules corawn ----- — - -----

3aprolite, dark-reddish brown 5 YR 3/14, crumbly, gibbsite nodules 
common 

Saprolite, darker than dark reddish brown 5 v. 3/4, crumbly, gibbsite 
nodules rare 

Saprolite, dark-reddish brown 5 YR A, crumbly, gibbsite nodulen rare 
Mb IND NO -Saprolite, darker than dark reddish brown 5 YR. 3/14, crunbly 

do 
do 
do 

Basalt 

w.
v,

 
r

t 
%.1

-.3
 

Gibbsite and Halloysito 
eoi:thite 

--,5 2 

,5 , 
5 
ii, L: ... 

2 , 

1 

• 

7 

7 

3 
14 11 

3 5 
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.o..i 

Depth 
(feet) 

; 

_... 

A.; 

; ' 7 

:-..:. 
--,1 
..).-, 

Bevel-1.0ton 

Soil, daric.-A;ddish brown 5 rit 3/4 
Say:olitc-!3 6--trk-reclaiskt boxittat 5 YR 3/14„ gibbsite nodules 

411. 6.0 UM ft. Or"OTIC1.01 i 
o ci.,;a: t;.1..".. i,.:. , ......-7. 7.7.irr t.' trl -"4,13:7;:: -.7 e':'' ''13'1 i'rrOVi i ' . jjti. • t;:ts.t.0..i :: i 

cijbslte ncauies eomaoli - _ -
:1iaoroi.i..te, a-62.rii:•ereduif311 jraiva 5 fib 3/11, cely.i.):,.y, r,71.ohFii-im nodules 

.-2.cc., .... _ 
,.;.c - _ 
do .. — — — - -. 
::' 

, /6- - .,3 CI ,'...... .....,.• .6.3:Tro14..te;,:ack-reddioh 61..c.-:. 5 Ya 3/1, 

Cl air,, 

do - -
" O 

dar3,-.crayish brow.: lc, .is{ 44/.2, plaz,tic 

Si02 A1203 Fe203 Ti02 Mn0 

11.0 .,u, 38,0 4.9 ;10 

-

. ITJ 33:54 i 3 ,.1l 
_ - -- - - ile7.;, 2U:..02 31 it4:6 Q :1 

... .•..• d...— — 

- _ _ 
- .. _ _ .. _ _ _ -

:i...:i.o id..-1r-.2. 

1. L.oi.1., cii.:.314- red 1.0 it 3/3, chunky, top soil 3. ft. thick Graded away -
4 Soil and saprolite, redder than reddish brown 5 YR 4/4, chunky - - 14.3 21.0 31.7 500 .13 
9 3aprolite, reddish brown 5 YR 4/4„ crumbly 

12 t.`,aprolite, redder than reddish brown 5 YR 14/4„ crumbly - - - - - - 19.7 ads ,,i Saprolite, dark-reddish brown 5 YR 3/4„ crux ly 22.3 . 
19 Gaprolito, dark-grayish brown 10 YR 4/29 crumbly 
214 Saprolites very dark brown 10 YR 2/2, crumbly -
314 do 
144 Saprolite, gray 10 YR 5/1, crumbly 
148 do 
50 Clay, light-brownish gray 10 YR 6/2, very plastic 
51 Clays dark red 10 R 3/6, plastic 

30.4 4.9 .03 
29.4 4.7 .08 
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t . • 

• • 

r • •••-,••• . 

• 

•17 

•- • - • -

I r 7-0 ••• 

•-

r 

21! 
Saprolito.. 

•77.,-

• N 

l ; 

•••• ••••• 

2,9 

Holo 

4 

2 

14 
19 
21; 

39 

(37•1:-r;;ddi3.i; bro= f'7--) 14 crumbly? gibb7-4.te!, 
-!.np ,:);,1 g..7.-,:d. _tug - - -. -

r,Saprolite? iark-reddicA brom , Ya 3/4, c.:..1y, cibboi',:c n-,t3A113:; r.111ndant 

Saprolita„ 7E.try dar!: brcJa 10 vl 2/21 =unibly, gibbsito riodu. raro 
Saprolite9 very darll: brown 10 rl 2/2, crturbly 

do _ 
do 
do 

,,, 
6 
' , 
ci.i 
I.i. 
L , 

2 
2 
4 

3 
4 
14 
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Foie Ki.1050 

Depth DoscrIpti 
(feet) 

1 Soils very dark brown 10 YR 2/2, crumb4 
,hoesL Saprolite, dark-reddish brown 5 YR 3/4, oral:ibli, ciLbsite a. 

common 
9 do 
14 3wAite, .:ark-reddich brluni 5 IR 3/4, crurt:::,, Gi.bbsit-z ncdule3 

.rare -
,, cl ..a,..., o — 

:.ih brown 10 Ta 4/2, crumbly 
.,,i ci:: 

Saprolite, Jark.vra-

11,1e Ki-106, 

.5 Soils darker than dark-reddish brown 5 YR 3/4, chunk! 
It Saprolite, redder than dark-reddish brown 5 fa 3/4, crumbly.; 

gibbsite nodules abundant 
7 Saprolites dark-reddish brown 5 ra 3/4, crumbly, gibbsite nodules 

common 
9 Se:prolites very dark brown 10 YR 2/2, crumbly 
14 Saprolites dark-reddish brown 5 YR 3A, crumbly, gibbsite nodules 

rare 
19 do 
24 Saprolite, very dark brown 10 YR 2/2, crumbly 
34 do 
39 do 

5102 A1203 Fe203 TiC2 

_ 5.3 24-7 45.2 5a1 ,,11 
- 11.0 26.2 76,6 5.1 .12 

,,10.1 28.5 35.3 5.0 ... 
7.',; 23.4 3!!;/ 5/,; ,19 

6ibbbite and Ha1loysite 
Loetlate 

6 2 

5 3 
5 3 

4 4 
3 5 
1 6 
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• •• 

r, 

DescriotIon 

I' 4 • 

• 

• 

13onth 
(feet: 

• 

Gibbsite and Halloysite 

1'‘.1  203 :? COO 1102 !Irk) 

Suil, tr%)1:n 1 0 r.2.  
.re(kIL-3r tlian 4xv.)1,."). i4/1 clarribl: 

6f-,yr:;lite, redder than reddisA brown 5 LI', 4/11s  powdery 
1.;prcrlite, :...ark-n?ddish brown 5 YP, ;:V2, crumbly - 

brouner dark-reddi3h brol,m 5 :CA -7: 3/2, :.trumbly 
-0 01 

do 

10.5 19.Q 
) 

IMO .1.0 

Inryciar!: brown 10 rIst 9/2: 
do cyi 

14.3 c.j. 6a route, very :lark brown 10 A. 2/2, fluid mud 



 

    

      

 

 

  

 

 

 
 
 

 

 

   

  

  

  

Hole Ki.109, 

Depth DescriptIon Si% A].203 Fe203 T102 MnO 
(foot) 

'15 
ij 

Soil 
Scil ar2. fa: brown a 3/4r c..,Liblyr 

IPA : 3 f 

.;;-..prol.ite -L.:And:3;1 brrian Y7!. 1;i4, i;;; Lao 
tio 

.;'"" 
• ft ft ft .ft ft. * * .ft 

Saprolitcy c:_zter than cark-rr!daish brown 5 YR 3/4, :luid :1iud -

Cf_blomItn e-d Halloysitc 
rc.attlite 

Soil cute, ver.y 6ark TR 2/2. ceuic.bly, '.;,op 
graded away 

4 30i19 dusky red 10 t 3/h, crumUy, nodulc;;; 5 2 
9 Saprolites reddish brown 5 M h/h, crumbly., gr.:Amite nodules rorc 5 3 

ao 4 14 
19 3aprolite, reddish brown 5 YR 4/4, crumbly 4 it 
25 do 2 
29 Saprolite„ dark-grayish brown 10 YR 4/2, crumbly 
34 3aprolite„ vary dark brown 10 2/2, plastic, light clay t,pecks corraon -
39 do 

Hole 

05 Soil, dark-reddish brown 5 YR 3/4, crumbly 
2 Soil, darker than dark-reddish brown 5 YR 3/4, crumbly 2 
4 Saprolite„ redder than dark-reddish brown 5 YR 3/4, crumbly 2 
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Hole Ki-111. (Continued) 

Depth Description Gibbsite and Halloysito 
(feet) coethite 

Saprolite, redder than dar!:.reddioh brovn 5 YR 3/4, crumbly 6 
do 

Ow • Ow ow• ww al, ••• M.= OWSaprolite:dark-reddish brown 5 YR 3/14, crumbly 
do 3goo OD 

Zaprolitc; :wry dark brown_ 10 YR 2/2, very piPAC 2 7 
Saprolitc: very d 1:::'.ydn 10 YR. 2/2, auld 

S102 A1233 Fc203 TID2 

Soil and cz7_prolit3„ dark-reddish brown 5 n 3/4, crtarblyt Etbbsite 
nodule-.1 ,!•=ola 

Saprolite, browner than dark-reddish brown 5 YR 3/4, cruably, 
gibbsite nodules common 7.6 30.2 30.0 6.5 .07 

11 Saprolite, reddish brown 5 YR 4/4, crumbly 3.5 302 31.0 6.1 ,J9 
14 Saprolite, grayer than reddish brown 5 YR 4/4, cruMbly, Cibb3ite 

nodules rare 19.5 29.3 26.2 5.1 .12 
19 Saprolite, reddish brown 5 YR 4/4, crumbly, gibbsite nodules rare - 16.5 30.2 26.7 5.3 .10 
2L do 
34 Saprolite, dark-reddish brown 5 YR 3/4, plastic 
39 do 

Hole Ki-U3. Gibb3ite and Halloysite 
goethite 

1.5 Soil, dark-Grayish brown 10 YR 4/2, crumbly 
It Saprolito, very dark brown 10 YR 2/2, crumbly 5 3 
9 Saprolite, reddish brown 5 YR 4/4, plastic is 3 

114 do 2 6 
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Hole Ki-113• (Continued) 

Description Gibbsitc and HalloysiteDepth 
goethite(feet) 

19 May, Crair 2.5 YR 115/ and brown mixed, plastic 1 
.11.025 Clay, brv.r.i, yellows and rod plastic 

2) ciay, aark-Lrayish la.= 10 121 4/2, fluid nr.c? 

Soil and r.--7.71-olite, redder than dark-reddish brown 5 YR 3//4„ crumbly — 
r..ol -Itc:1 ::...:(1(3b brQ-i, 5 1"?. 4/E, crubly, ..,Ir!.1 nor11:1.-7; „,,r.cl - - .. ... 

do 3 
Saprolits y oar. k-reddish brown 5 YR 3/4, cruribly 2 

t3aprolIte, very 6:41.1c -orv.in 10 YR 2/2, crumbly 2 

do 2 
Saprolite, very dark brown 10 YR 2/2, very plastic 

Hole Ki-115. 

1 Soil, reddish brown S YR 4/4, crumbly 
4 Soil and saprolite, dusky red 10 R 3/4, chunky 5 3 
8 Saprolite, between reddish brown 5 YR 4/4 and dark-grayish brown 10 YR 

1i/2, crumbly 4 4 
hi Saprolite, yellowish red 5 YR 5/6, crumbly 3 5 
19 Saprolite, reddish brown 5 YR 4/4, crumbly 3 5 
214 Saprolite, between reddish brawn 5 YR 4/4 and dark-grayish brown 10 YR 

4/2, crumbly 4 4 
29 Saprolite, dark-grayish brown 10 YR 4/2, very plastic 

do39 

C
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hole Ki43.6. 

-,"Depth Daiscription t.12 -'3 Fe203 
(feet) 

Soil and siLprolite, reddish brown 5 th. Vito crumbly, top soil graded 
away 

A '21a2 ' 
14 Saprolitc.:, daLiccr ',Ilan ;,a.i.ow:i.c-:. bivur. 10 Vu WI, crumbly 4.4., 4..:4).., 4.....c.... s...,./ z.;— 
, 3:Trnlite„ yelluwish brown 10 ra 5/1., crumbly 16ou fl..6 dc4: 

- IMP .0 

1.9 Saprolito, yellouish brown 10 Yit V h.. t:rurbly 
-

22,0 'z, : c.0 27,i) li,7 ..; • 
(.1".... I ,25.h0 ').7 r'`i.1.; -,....i.,., I light rray 5 Y 7/2 with streaks of. red 10 R. !.ii .,:'. .,3 ,.. - , 

.%.,9 CI:of or :...-i......t...:.1 ..1....1-1.,,......5! ur.,::::. !P.. -iA; stirf pla:4Lie• 

7.:71e Y.f. -11? 

...., 
13 
9 

Soli are saprolitoi reddish brown 5 Yr. L/14, chunky 
1:-,-...,:-,1.tc , •;,..3.3.1,31-.. 7.3ro:.,.. 5 Tr M.t j, c1- r`--,- ... .• ar ....• . 

410 16.11 

19,1. 
2 1 . 

. 
2Y ,7 
0...4. •‘1, 
4. • : , 

2 9 
•N•1 

• 

; 

.• • 
.-. 

60 • 91 ''. 
4. • ' 33,1 

19 Sc.prolitel, dark-reedish brown 5 m 3/119 crumbly 27.9 28,3 25.L L.3 
2h do 2,:i1; .-7 1 
29 Saprolite, reddish brown 5 Y.3.4. 

do 
p1ast 4 e 

elm .1. MS 0. ••• •••• !AI 22.. '3 

Hole Ki.113. Cibbsite and Halloystte 
goetnite1

14 Soil and saprolite, dark-reddish brown 5 IR 3A, chunky ,I 4 
9 saproute, dark-re iviish brown 5 mi, 3/14, murky 3 5 

114 do 2 ó 
19 do 2 5 
214 Saprolito, browner than dark-reddish brown 5 ZR 3/14, chunky - - - 1 5 
29 do 
34 Saprolito, reddish brown 5 YR 4/4, with abundant light-cm, clay-

filled vesicles, chunky 
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Hole Ki -119. 

Depth Description Gibbsite ana Halloysite 
(feet) goothite 

2 Soil; darker than reddish brown 5 YR LA, c honky 
it brc1,01- than dark ,.ed 10 R 3/6 stiff olnctic Tr 6 

r. 
nay; ". red 10 Fi 31o, :stiff plat: Lie 

t - ••• ••••• •••••• M•1•1to V.%) 

15 naddish h"clm. 5 in Tr 6 
6 

2; eo 
:2apr01ltr:, 2/2, fluid fuld ••• &ID • ••• 

Ki-120. 

0.0 • • Mb .11 1.0 4.0 .111.
•-C;i1UA '•;1wirk-rcddiw. 3/Lp 6 

9 do 5 
14 do 6 
1 Clay, dir.:1:y red 10 R 3/L, chu.iky, a few lit,Lb-Eray clay-filid vesicles- 6 
24 Clay, (.7.u.:::„7 Lypd 10 R 3/4, f.thuuky 6 
29 Clay; dark red 10 11 3/6, chunky 
34 do 
39 Clay, dark red 10 R 3/6, stiff plastic, containing gray clay-filled 

VD5iC103 up to 11 in. diameter 
/44 Clay, dark red 10 R 3/6, crumbly 
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Hole Ki-1210 

Depth Description Gibbsite and Halloysite 
(feet) goethite 

4 Soil and saprolite„ dark red 10 R 3/6 and yellowilh red*5 YR 5/6 mixed; 
chr61%-,T, tcp soil graded away 3 5 

11 Saprclite, rz:dder than yellowish red S V. 5/6, crwnbly 3 5 
16 Saprolitct reddioh brown 5 YR h/h, crumbly 0 6 
ni
t.i., SaPraitC; :1 :q-k -7c:ddish brown 5 YR 3/4, very plaotic - ... _ _ 0 6 
no ., do 
39 Saprolitc, vc..- -y ci-rk browa 10 YR 2/2, von,- f?Lastics all. eyed pi.-.0;. 1.,as3.l, 

boulder :It 36 ft, 
pll cf ,.!at-r '?.7'.' ilv„o hole 405 

Hol- 122 

Jii)ro.L.L'uut, L ... d 10 4 3 
9 Saprolite, dark red 10 R 3/6, chunky 2 6 

, 
4Ai v 3/4, csau;11:L- -

li,.. 4._, Sarolitc;yollowinh red 5 YR 5/6, crumbly - - _ - - _ - _ _ - 2 6 
19 Saprolite, yellowish red 5 YR 5/6, fluid mud 1 5 
24 do 1 6 

Hole Ki.123. 

1 Saprolite, dark-reddish brown 5 YR 3/4, chunky 1 6 
9 do 1 6 
14 do 1 6 
16 Saprolites dark gray 10 YR 4/1, chunky, contains abundant goethite 

grains 1 6 
Basalt 

172 



 

Analyses of 1 to 10 ft. interval 

Si02 A1203 Fe203 TiO2 Mh0 

28.5 362 2.0 5.2 .03 

173 

Auger hole logs, chemical anulynes„ and partial mineral estimates on Grove Farm. 
Yinzral estimates are in parts cf 10 and 7r for trace 

Hole OF-10 

rown 7.5 YR 3/2, crumbly, ferruginous ilodules common -
Snprolite„ Jark brawn 7.5 fR 3/2 -iri nary dar%-r-ddish br,..3.:,1- 5 •7,7 3/L 

10 S aPr011t 7: 9 Lrl: -reklz.a..;11 -u:cr..a _, ...r. .4,..;3. .v.a-i-i;. 1 a •,,,,ai... cr yc.-2.1,-.1.1.ili 
red 5 I?. .i,i6 clay': !...n. thick rind" 7.1ddlo, rbani7:-Inur,:: 

15 Saprolitc, ziall: hroun 7.5 r• 3/2, tlla 3 t i c1 razuranes. faira-)r:11 

2u Saprolito, uar txt-otin 'i','--, ',7.:i 3/2, plf.7t.Ic, ------,,,, ,,,-,--- ••• • 

GLthsite and rialloysite
gnie r-F-2. goethite 

1 Clays dark-grayish brown 10 Di 4/2, plastic 5 3
5 Clgy, light gray 10 YR 6/1, very plastic 1 7 

10 • Clay, light tray 10 YR 6/1 mixed with minor amounts of lighter clay, 1 7 
very plastic 

18 Clay, tray 2.5 Y 115/, very plastic 
Hard rock 

Analyses of 1 to 10 ft. interval 

Si02 A1203 Fe203 TiO2 Mh0 

28.5 362 2.0 5.2 .03 
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and Halloy:;:t:: 
tr„. 

c437.7.26 
r 

-

• • . 'I., 1, 

2„U 

-O:>r17:1'1 . rr.j.ra 4 f • 

22 Clay, 2„5 Y N5/, v-r7y nori.ub9s 2b37, 
or wnter sceped into hoie L.1.3 

Gibbs:ite and Hallci:-Hcle .;_e 
,7oethito 

Clay, dark gray, and sod , 
On. ••••.1. -ht cray 10 YTI 7/1 Clays 1L 25 v..Y:y i)lastic 1 7 

10 do Tr c. 
15 Clay, gray 2.5 Y N6/1 fluid mud 0 
19 Clay, dark {:raj 2,5 Wils fluid r.r_d 0 
24 Clays very dark gray 2,,5 Y N3/, very plastic 0 

174 

https://c437.7.26


 

 

 

 

Hole GF-60 

Depth Description Gibbsite and Halloysite
(feet) goethite 

Soil. 
Clays 3tr.,...4 7.5 5/6, plastic. nodules abundant, 7.4• 

do 7 
SE,T.so mown 5 YR .3/3, very plastic s, nodules CC!".r. 7cs 

5 ;1_3 3/3 very pkat,!1 mancaner::o al 

Sapro 9 vgvwn 5 Yr, 3/39 fluid me 
SaprOLLUC: .lark 74: 17: 11̂ , very plactie 

do 
do 

33 Soil, dark brown 7.5 Tit .3/20 furruginous nodulos co on, partly,raded 

9 
lit 
19 
214 
314 
144 

Saprolite, dark-reddish brown 5 YR 3/119 plastic, nodule::: abundant -
Saprolite, dark-reddish brown 5 YaR 3/4, very plastic, nodules abundant -
Saprolite„ daxk-reddish brown 5 YR 3/2, very plastic„ nodules abundant -
Saprolite„ clark-reddish brown 5 YR 3/2, fluid mud 

do 
do 

Saprolite, dark-reddish brown 5 YR 3/4, very plastic:cibbsite nodules 
rare 

8 
8 
8 

7 

0 
Tr 
Tr 
1 
1 

do 
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••••• • • •••••• 

Depth Description SiO2 41.;•03 Fe20; V02 Pr() 
(fc3t) 

.5 soil, dark-reddish brown 5 YR 3/1st fprrugir.nrn nr..d.,11e1 abunri,Int 
e Cle.4 r -•(-7? 

.). 

• • • F't 1 

. • 
rt 

r ! 
1. 

r • 

• 

(,0 , 

c., GT,:`„9„ 

p7 Goa, fcrria:;inou2 uodules abundan-, _ _ ... .... _ - - _ _ ... w... - ...... 
1, ..;‘tl -rr -,..tr ; c•DT-.1:,--red,1.1.qh TY.v..%11-a I; -(F. - .,,. n7.3.9.Lic -'.arrt 07, ri ....., . L/ 1 7 70. ol' - i/ , iy.;duic r. i.trin 97 7 

,, ,•9 dG - - 2., 6.1.:,: , 43,, C1 7,..:: , 7.0 
, i 2,aprolite.9 dark-reddiah iprow-n. 5 ya :344, fitaiki T.T.:,.(.14,. ncp_idie3 co.,urion ..1_,:f 27c0 1:1,8 7,2 ,:-2.,....1 -

.....• c ,-. 4 
'''' do .... . .. ... ..• -
29 Saprolite9 dark-reddish brown 5 YR 3/4, fluid mud, nodules rare 
3h do 

Saprolit,30 dark brown 7„5 YR 3/29 very plastic 
49 do 
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Hole GF -10. 

Dnnth Descrtptton Gibbsite and Halloysfttr! 
(2eot won-L.1;11;z.) 

1 Roa& Foil war ma* Ow ow. 

1, A 3 r t, ( • c -

C 

r 

-. - -•• •_ 

0 
, 1-own 5 -rd ; / 1: s, plastic, snail J.4511 1)-

I !, Z.:1 — ; 

i9 (.;.ark-f:ray1.131, braul- 4/2. .1:11;.:„d lzud _ _ _ 2, 10 6 
ru do 4 

clo 

Halo GFA2o 

OM .0.0 ••Saproliter„ car': 1-1,auu 10 YR 3/3, plastic, 11,Julusd - -
aw SI6 (1,:,..rlz -reddish 1:0- 2.5 YR 3/4, pla3tie„ noau,les cocoonSaprolitus ,:owr 

9 Saprolitcs dark br.y.m. 10 Yiz.. 3/3, ver.7 plastics nodule:). comir,on 
111 do 

vc..7 plastic19 Saproli'oes brcwn 10 yr, 3hs, -
21, Saprolite, darl: broun 10 YR 3/3, vcr.; plastth, licit clay 37;ocks 
32 Lost cuttt711:.3 
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••• •••• 

• • 

• 

d-

fl T:1.0,) Lab ",. 

4141. ••••c, :IC .2 • br Cr72"1 •• 4.• 

bJ s i). CaC . a ...Alta'-I hr..1%.'":47: L/' ,1,-) 31.; 3- C. 2 Od LEI C C «71 0 ri '1 n 22.2 .11 6,2 1570P.) 
5751:12 

Lac:53r.:pro- 'oro-..n, 
• 

c:cd La 
.-• • , do 

3(37rolitc yarcrcdcs ly_.-ot:n.a 
39 Saprolito, dark brown 7.5 YR 3/2, plaztl.c 4* AO a... 

1.7r3 



 

 

  

 
 

••• 

T)ePerintinr Gibbsite and Hrilloyc 
ocothito 

• ••..- • rs •••• •••• re. ••44 • •• 

7 

,-; 

• • r 

O• . 

er• ••• ••• 

" r 110.41 S 11 brocrn 2.5 Y 6/L1. 7 
: •5 

: 6/0,2(.1, 1,)lastic -- 5 
1•• ••• ••• .1•1• 

1-tole G7-17, 

1.a. Clay, cark sray IC 4/1 •• 
4 Clay, light-yellowish brawn 2 "a': 6/4 and light gray 2„ Y 7/2 mixed, 

1-t!r! 8 
10 Clay, 11.11i:-brmnish gray 205 Y 6/2 1 7 

Massalt - -
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••• 

Hole OF-1d. 

Gibbsite and HalloyslteDescriptionDepth giothite
(feet) 

am are eft •1 C)sty;, brown 10 YR 5/2 
.7 ▪ el • WY Ye ••• • • 00 •rek".c14:21, 5 41) Itsr4-

lee Ow • •Ile 

'6H Wks ncdulps Prorinn-
• 

re, .11 em me 0 e?.5 If. 5/6, piaLtic, 
• • y•O • • ••• eie •••• 41. e eelClay or L6.pIJlitt,is fecldis4 101'4w.4 ,) I:6 4/4 O 

••• Ire ••• 

e ee/ •e . y ere gee • • . .r.! Mil, .:1a. 1: 1,-,rfrJn 75 YR 3/2 
lee MO 7 0

1 Saproite, darx-reddish crown 5 Yit 3/14, plastic, mall nodules rise 
3aprolite. reddish brown 5 YR 14/4, mottled Ilith red 2.5 IR 4/3, plastic 7 (:,9 
SaproIite„ very grayish dark brown 10 YR 3/2, plastic, light clay speck.,14 ,)

••• 00 ee 6 2 
-and manganese mineral veinlets rare 

6 ...19 Saprolite, dark brown 7.5 YR 3/2, fluid mud 
do 4 424 

21.0o A1203 1c203 TiC2 Lab. :lc.Hole OF-21. 

.5 Soil, dark brown 7.5 YR 3/2 
Soil and saprolite, upper 6 in. grayish brown 10 YR 5/2, lower4 
3.5 ft. browni3h yellow 10 YR 6/8, plastic, nodules common - 27.4 13 3 

.9 1S7 : 2";
9 Ssprolite„ darker than brownish yellow 10 YR 6/8, plastic - -29.-3- "2 6 . 
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• ••• 

•••• 

A TN. IN 

. J 

-• . , _-

' ' • • • . • r• "%, 

V 

" ••••••—". • 
••• •••• • 0. ••• 

C : .•.! '-.7.77 

db. •••• •co-vcr7,-

Hole Cl'clb:lite and Hallcysitn 
1 11 t 

2 
z ; aLv; .:1);p1a:;tic9 nrxlules cemmon 

3 5 
• .• •••14 do 

OW.12 Ciay;rc'.Vish 1.1rowa 5 YR 4/4; fluid mud„ small nodul5 ab:ndant 
3 
3 

5 
5

33.5 Lost cuttinrs 
Clay, dark ur:;.y 7c,5 E4/;plastic 



 

     

      

      

 

 

 

   

  

  

  

 

         

 

 
 

       

        

        

         

            

Hole GF-240 

Depth 
(feet) 

6,5 Soil and saprolite 

Description Gibbsite and HAlloyitia_ 
goe.clatu 

Basalt 

Hole GF-25. 

4 

; , 

24 

ehup6Arri.., 
Saprolite, 
laprolit13, 

hole OF.26., 

dark-reddtch bra vn '- YR 3/4„ stiff e , oci 
eo..1 10 in, thlk gzaad 
dark-..reddish brvm YR. 244, crtn d by:  n^a:es rare 
dark-raddish brown 5 YR 3/4, crumbly 

do sio 

do 

6 
5 
5 

3,5 Soil and saprolite 
Basalt 

Hole GF-27. 

1 Soil, very 
4 Clay, dark 
10 Clay, dark 
14 Saprolite, 

plastic 

dark Gray 2.5 YR N3/ 
brown 7.5 YR 3/2, stiff plastic, nodules rare 
brown 7.5 '.fit 3/2, crumbly 
dark brown 7.5 YR 3/2 mottled with dark red 7.5 R 3/3, 

3 
2 

2 
3 
.3 

5 
19 
24 
32 Saprolite, 

Basalt 

do 
do 

dark-reddish brown 5 YR 3/2, very' plastic 
• 
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Hole GF.28. 

Depth Description Gibbsite and Halloysite 
(feet) coethite 

6 Saprolite, brown 10 YR 5/30 plastic, ferruginous and gibboitic nodules 
common (hole In road cut and top is 5 ft0 below norml surface) - — 2 6 

,9 Clay, dark.grayish brtywn 10 )77.4/29 plastic, nrOules rare ., R 

16 CIL.',7, gray 10 ra 5/4 stiff pLastie, contains seatliered i.-1111, 4.a].,..., 
and black organic material 1 7 

19 Clay, dark brown 7.5 YR V2, stiff plastif!„ will :A.bN4ite 1-1,-Alio, 
rare- - - - - — .: 5 

24 
;)•) 

Clay or Ear.rolite, dark browa 7,5 YR 3/2, fluid mud, nodiL 
Saprolite dark brolm 7,5 'fit. 1/2, fluid r.r_.1, rr;c.111 ,!-

comon 
.J I. •,• s . 

:.-
I) 

3 
5 

.. . 

I , . 

ill Vim. watr seeped into 1ole 5.2 do - ..... 
-- - -- -- - ..• _ -

p'4 Y,-, CF-29. SiC2 A1203 Fe203 TiO? I c,, T-.-.: 

4 Clay, grayish brat= 10 YR 5/2, stiff plastic (hole in road 
cut, and top is approximately 10 ft. below top of clay) - -

10 Clay, dark 'ay 10 YR 4/1, plaAic, contains specks and lumps 
cf light-Lray cibbsite(?) and vein deposits of red 7b5 R VO 
ferruginous material 

16 Peat, black, contains a few thin beds of clay OP ai ..... 

- go0 MD22 ClAy, very dark gray 2. YR N3/, cuttings are cc-I...like 
26 Clay, gray 7*5 YR NV and grayish brown 10 YR 512, fluid jula 
29 Saprolite, dark.reddish brown 5 YR 3/4, stiff plastic, nodules 

abundant 
Partial analysis of clay 0 to 10 ft. deep 32.4 9.1 6. 157532II III/I 00 UM, .. .. 3601 

p11 of water seeped into hole 494 
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Hole GF.300 

Depth Description 31.02 A1203 Fa203 TiO2 Mn0 
(feet) 

I 
r 

9 
14 
19 

_ _ - _ .... _ . - _ _ ..... _ _ ....Road fill and soil 
Soils tvywn 7.)5 YR IA plastic 

...... _ _ _ . _ _ _Clay, olive brown 2.5 I 4/L. plastic 
Clay, 110a-olive brown 2.5 Y 5/b, very plastic 

do 

25, 29.0 
29...0 32.7 
:5..t.0A 32.8 
L^0 7',.3 

7,.2 
16.1 
16.6 
16.)! 

5,0 ,ol! 
)0% ,,C;.,
1 , 3, !,4,-; rA4. 
5,2 ,Olt 

91._ . r-1... v.. dnr!..7. •-ron 7. 1 0 T4.1. Lit.3..,-. - vcri ,-,1,-..t:c '- flull zud - •-• 

,' 

4)1.

1 t- • 
WRO .' 30I 

. 
LOA :11-1 

3nprolites dark-r(Adish brown 5 YR jilt, rluid mud 0.• a* •••• ••• 

Basalt - .... O. • .. MN .6 . • ... • . GM Am 4.0 ••• •••• •••• Om. ow 

CF-31. Ginn:t.t and Valloyre 
comito 

-1.5 Road fill and soil -
6 3aprolitv,1), red 2.5 YR 4/6$ plastics ferruginous end rd.r.11”15.tic 

nodtloc connon - - ., . Tr -

9 Saprolites strong brown 7.5 YR 5/62 very plastics nodulc3 ctbund.2.nt - 9 1 
-17 Saprolites strong brown 7.5 YR 5/8, very plastic 3 • Tr 

2I 3aprolite, dark-reddish brown 5 YR 3/14, very plastic 5 .3 

Hole OF-32. 

4 Saprolite, dark-reddish brown 5 YR 3/L0 plastics gibbsite nodules 
abundant - - 8 0 

9 do 7 • 
14 Saprolite, browner than dark-reddish brown 5 YR 3/It, very plastics 

gibbsite nodules common 7 1 
19 Saprolite, dark brown 7.5 YR 3/2, very plastic, nodules rare, trace 

of manganese mineral veinleta 2 5 
24 do 2 6_ 
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Hole GF-33. 

Depth Description 
(feet) 

.7 son, dr.,.ric brown 7,5 YR 3/2, crumbly 
/I 

rl ,
l 
A. 
i t , 
20 
2• ,1. 

z Le 

9 

Saprollte? dar-red(Abh br-.:- 3/40 plactic, cbbcitc:.:71 5 L 

nc:1u2..c ...:-unc:a.t .. - .. .. . 
SaPrt-'1±':'y *17'7vn 7,5 n VI.: plaDuc 
Saprolittfp dark brown 7,.5 in. 3/2 plastic - -- .. .... 
vim' .G7 dark-roddio;:. t::-.--,-,-.. 5 Yr, ?./14, ri,xLd nr!,.1 
Saprr,11-t s dark br,nn: ?..5 ..:-.:!, f-w.ld mud •DO elm . . .1. 

5i02 A1203 Fe203 TiO2 Lab. no. 

• . .. r.,6 a.7 .2 A. 0,J ..-JIL,444:::::po n4..i.±.: 
:-N6 

.. ANS am. 

. • .. .•"s, ,-, ,..,:?(-) h :i,,- . :, 1. .... ; r .; 

• 

GF-34, 
c3CtILte 

Soil, very dark hreym crucbly 
Soil, ntronc b,golv% ;,5 '-",i6 t fluid Lx.d, nsdn7c% 1 j 

to• Oft me.10:4; 
do 

_ .. •_. - . - _ _1 5 Saprolite, dark.reddisll Lcvwn 5 Ya 3/2p fluid mud 
Basalt 
pH of water seeped into hole 5.7 

Hole OF-35. 

1 Soils dark brown 7.5 YR 3/2 
5 Saprolite, dark.reddish brown 5 YR 3/1, plastic, gibbsite nodules 

rare 
1I Saprolite, dark brown 7.5 YR 3/2, very plastic 
19 Saprolite, dark brown 7.5 YR 3/2, very plastic, mancanese mineral 

veinlets rare 
24 saprolite, dark brown 7.5 YR 3/2, very plastic, manganese mineral 

veinlots common 
39 do 

Basalt 

d 5 

1 6 

6 1 
2 6 

2 6 

1 6 
2 6 
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Hole 0E-36. 

Depth Description S102 A1203 Fe203 TiO2 kinD 
(feet) 

.1E1 I/.•Road fi:ja 
t̀ ,.+.• ..1 53auiollut, n 7 Crl. 

1. 2 f. 1I 
t . , • 71.0112itlan- 7 <, ...4 

6a1-:,roltt,: s ::ark iar.../wn 5 ya 3,14, noduleb 

• -r: -p• • '0-1,,ar•t -; r,•• 
•-• •/

MID ••• WV. G. atg t.L! 
7 It4•• 

do 44 

do 

do 

7r: le or-37. SiO2 Al203 Fe2O3 Ti02 Lab. no, 

.5 Road fill and soil 
/1 Saprolite, dark. reddish brown 5 YR 3/4, plastic, noduleo 

abundant 4.3 23.9 41.6 6.4 1:;7512 
9 Saprolite, dark .reddish brown 5 YR 3/4, plastic, nodules 

rare 27.0 157513 
114 Saprolite, very grayish dark brown 10 YR. 3/2, crumbly0 

light clay specks coramon 23.6 157514 
19 do 21.3 25.8 31.5 4.8 157515 
24 do 
34 do 
39 do 
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Hole GF.38. 

.:RIpth Description Gibbsite and Halloysite 
(feet) goethite 

1.-, 3aprolitc ..1ark.reddish ..r in 5 YR 3/4 end ver:,' grayish dark brown 
10 7L. -,;:-, ,.! ,,,,-;, 1-1.pt.:•t. ! rod”los cro:imon - . _ _ • - - 3 try, 

9 ... '7.2, 1! • , 'it. -,„,,_„, y:_c.:-,0,1.1 tat....4,41. 3 lare •. v 1-

..q 
.1 t, 
....I 

C.......,,14-r. -a..........-... .......- -.1........ ..--7.......-,„ .-..., .•.• , • 

Cl... - - - - . _ - - _ _ _ _ -
........„: ,..,...,..-, 1,, vr, )1,1 I I... 1 ...I r .4 4 rg 1:.. • ... • 7 '1 4* 1".' “") ..., ,,...- ,:. -- $ --i,....... .........,„ 

•••• 4.0 6 

, , , ,1„,. . • - - _ _ ..!. ) 

dc ON 40 ma ._ r - _ - .. w .... -

, ,... 
tiC, .. .0 00 •.• ••• .. II 0.1. , 

, . 

i 5",21- A1203 Fen0, 

:iaproilm s dark.ri.xid.A.e.: Lx%,,,,in 5 YR 3/49 pl::.ti;.. 0 gibbsit nodule:, 
abundant, •:. op soil gmdei away 1.5 26.0 43,0 6.8 .13 

9 S:Trolite, aark-reddish brown 5 Yd 2/2, very plastic, vitiJsitu 
nod,/les abundant 1.5 27.5 40.0 6.4 .13 

i4 do 1.5 25.5 40.6 6.3 .19 
19 Saprolite, dark brown 7.5 YR 3/2, plastic, nodules rare 37.8 5.8 .23••• OW ••• OP 605 2500 

24 do 
34 Saprolite, dark brawn 7.5 YR 3/2, plastic 
39 do 

Hole GF-100 

1 Road fill and soil 
4 Saprolite, strong brown 7.5 YR 5/6, plastic, gibbsite nodules 

up to in. long abundant 805 23.5 36.0 5.9 .03 
9 saprolites strong brown 7.5 YR 5/8, plastic 16.7 2202 34.1 4.8 .07 
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••••• ••• 

1;Plpth Description 5L02 A1203 Fe701 TiO2 Mr0-
.."'n 

• A' 

• 

-

va 212 tia.stic, nr,d-LL..5 

21.; do 14 

Tiole GZ420 

crum'o:Ly, gibbsite nodulos 
4 3.14, crumbly, 

...• .• 
9 Saprolltr.; dark-redd!ol,. brown 5 -Jr:7 3/4, plastic, fly:ales 

• •1••• •••• ••• • ON. •••• Tr 
1/4 dark-reddish Iwoun. 5 Va, Dlastic, 

common 
19 
f•ji do 

3aPrOlite9 dart brown 7.5 YR 3/2, very plastic 
39 do 
3h 

1b6 



 

  

 
 

 
 

Role OF-l4..$. 

Depth Description Gibbsite and Halloysite 
(y"eet) coot:lit:1 

.7 3oi1D very grayish dark brown 10 YR 3/2D zud gitbs.ttic 
nodules abundat a• .4. • OS •m• ...r• •••• ••••• •.0a ..... ••••• •••• 

1 /1,
%a.m.. ". 1 4441 ...I ....rt. •4.11.4 • 

7 3aprolite, dark-reddish brown 5 IR :)/49 3 
Saprolite, dark-reddish brown 5 YR 3/40 prwynni..; 

riu.ncanezc ••• •••• r.7 
dark..refid 7 .4h biN.Mi: 

do - 7 2 
3aprolite, dart brcgra 7.5 YR .V2, pigsties, 11,ilt 

do -.. 

do 11.• 

Hole GF,440 Si02 AI203 Fe203 TiO2 :•n0 

.5 Soil, dark-reddish brown 5YR 3/4
It Saprolite, dark-reddish brown 5 rt 3/4us plastic, nodules common - 1.6 25.0 43.0 6.3 ,13 
9 do 2.7 .27.0 42.0 6.2 .15 
14 SaproliteD very dark brown 10 YR 2/2, plastid, aodules rara - - 3.2 32.5 41.1 6.1 .22 
19 do 5.2 32.7 3907 5.9 ..26 
24 do - - - - d..)702 33.5 37.9 c r 
34 do - 10.0 33.5 35.8 5.3 o c,
44 do 14.5 33.7 33.3 5.1 0;2
49 do 33.3 5.1 032 
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Hole GF-160 

Description Gibbsite and HalloysitoDepth 
gcstai:.o(feet) 

.7 soil, very grayish dark brown 10 YR 3/2 
4 Saprolitu. reddlah brown 5 Y1 L/4 and dark.roddish brown 5 3/4, 

J.bbai-'6e nodules abunciaw, 
9 6arroliV,„ (lark.reudish brown 5 3/2, plastic, gibbs:::cdo nodules 

alairt&ri, 3 
bren.m. 3/7., ittnialeL. 

ding is5a2rolites (tark orown 7.5 3/2p plastic 
NOdo 6 

do 
OWSaproiits.,, very 6ark Urown 10 YR 2/2, plastic 

Hoin CF-46. — 4 7ci3 1'1-n2 

09 soil, ferruginous and abbsi4Ac nodules abundant - - ---
. 4 Saproite, reddishl brown 5 1x 4/3, stiff plastio„ gibbsite 

en•nodules abundant f;,3 2? .5 39,6 6.2 c°2 
y Saprolite, dark-reddish brown 5 YR 3/2, plastic nodules corpon 8.7 36.0 36.6 5.6 022 

at14 Saprolite„ dark.reddish brown 5 YR 3/2, plastic, nodules rare 13.7 35.0 34.7 5.3 .23 
19 do 19.7 31.0 33.3 5.2 .26 
24 Saprolite, dark-grayish brown 10 YR 4/2, plastic 
34 do 
44 do 
49 do 
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Hole GF5.490 

Dcpth Description Si02 A1203 Fe203 TiO2 Mno 
(feet) 

Soil 
law • 

urz.;.4., 5 71,. 7Ianttcy now.11 

9 
abunda,1,., 

utr 
sanroli.te, dark b-..-0141. 7.5 71-: —y 

▪ awo sum • ON. 

nodulas cnr,-.1on 

... -- — -,.. ),,',.) 
— — ' ic,

— .... .... •.- 1175 

,
4soc.

."0....) 
2e.1 

;1103 
...,.. , 
...):1e, k• 
„..... 

U.)
r ,-..

o/ 
c r,,," 019 

._._ .,,• ::,...,. 

:-,ar,ro15.te.;, dark 1.,-.:own 7 
r Y 

L.- in. long common 
V% '1°9"g" c7"/14 4..P rinrinitYJ t 

Sapralitcs, dark brown 7.5 :4 3/2„ fluid mud 4.• ••••• ▪ •••• 

f •• 4•11, ba. 0. O.. • 40 

r 

11.1e GF-500 Gibbsite and Ualloysitc 
goothite 

4 Saprolite, dark-reddish broun 5 YR 3/14, with lumps of red 205 XR 4/6, 
chu*y„ ferryginous and gibbsitic nodules common, top soil uradod 
away 7 1 

9 Saprolite, darkareddish brown 5 YR 3/40 plastic, gibbsite nodules up 
to * in. long common 6 2 

IMO 4. OM CIO114 Saprolite, dark brown 705 YR 3/2, plastic, small nodules rare 3 5 
19 do 3 5 
214 Saprolite, dark brown 7.5 YR 3/2, plastic, light clay specks common 2 6 
314 do 
38 do 

Basalt 
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Hole GF -51. 

Depth Description . 8102 A1203 Fe2O3 TiO2 Mnn 
(feet) 

ti.• II. 00..8 Soil 
4 Saprolit dark-reM.1. lirowq 5 YR 3fita, crtufttlr, gtnTite, 

,- , " •`% r' • p, P• .0 p, :13
noci.1.1c7 n. nin-.1,alik, -

ri ;-.7,r.,7.. n rC4..11; 1.3,.-.:.,1: 5 4/3, plastic, 6it:;5itt -...J.... 
c.2.7.=..-•:. . -.. , .. 21.,5 16-8 5.)4 .16 

4-•:1 )! '4P17.,,y).-ri- r4or.t,vinAA?1,0, -... '.!..7 '' 1'.. - 1 .# Ajt.1 .i.', 7 .- ,::: .P. 

!it'v 
1,.... 0 • %.. 0 1 4 •1:.:4.0.1.1u.-. - .1.;:.:- 3, 31.5 4.6 

', '‘ do 0.0 ON ... . , ••• ... •d... ,1 lrlz0 28:5 31.0 11,5 3)1 
-;-(1 ,:::: :7n1" 4....- -','"qiI-; 1 ,,; : 5 ,..1.1'1, pillf-, idc - .,. ... 
.. .• 
)LL 

-- _____ 0. .• 0.. 4.. OM3c 
. 

••• sae ••••;9 3aproli s dark-red:Lsh brmr, L VT1 3/2, plastic 

i:J1e1 GF-52. Gibbsitq and Halloysite 
Loethite 

1'. Sqprolit rlark.redd2.s',. brc..,:- n -5 u 3/4, plaztic:v gikiusKe 1KX.;Llaj 
up to 1 JP.. long abundant, top soil graded away - _ ----- 8 0 

9 Salxclitns dark-rcddf_sh brovn 5 YR 3/4, plastic, gibbsite nodules 
abundant 8 1 

14 Saprolite, dark.reddish brown 5 YR 3/4, plastic, gibbsite nodules 
COM1011 14 3 

ills OP am ....19 do 14 1t 
ow24 Saprolite, dark brown 705 IR 3/2, crumbly, gibbsite llodulss rare 3 $ 

34 do 
36.5 Saprolite(1), darksreddish brown 5 YR 
39 Saprolite, dark brown 7.5 YR 3/2, plastic, light clay specks 

common 
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Hole 

Depth Description Gibbsite and HalloyaVve 
(feet) goethito 

.7 Soil, drxkdareddish brown 5 YR 3/2 - -$. dn-k-reld.L.% 4.c.) ••' • "••• 
.!_onz 

1 

3;..p.coll C p dark.reddisn bro7za 5 Ti t 3/,2 -4111-s4tr n-,dul:_c up 
to 1 . 

•1. • - 7.
11 4•404.46.4.t • „ . 

ac 044 Oh • 00 0. 00 044 4. ••• 4.4 

do 0. 00 40.• .0 .• ...... S 3 

Kolc CF-54. 

04.. 400 1.,09 Soil, brown 10 )v/::i 
4 Saprolitc„ dark-.7cddiuh 1,zovai 5 Yi 314, crumbly, gibbsite nodules up 

to in. long abunylant 3 0.... - 444.1. 

Saprolite, dark-reddiah brown 5 R 3/3, plastic, gibbsite nodules up 
to 1 in. long abundant a 0 

114 Saprolite„ dark-reddich bro.= 5 YR 3/4, plastic, nodules rare 140 410 

19 do 1 
214 do 6 2 
34 Saprolite, dark-reddish brown 5 YR 3/4s plastic 
39 do WAD 

Hole GF45. 

.5 Soil, brown 7.5 YR 4/4, crumbly -
4 Clays, brown 7.5 YR 4/2, containing large cibbsite nodules in upper ft.,

lower ft. saprolite, dark reddish brown 2.5 YR 2/4, Libbsite nodules 
up to 34 in. loci abundant -- 7 3. 
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Hole GF-580 

Depth Description 
(feet) 

05 Soils very darl: brown 10 YR 3/2 
4 orour 5 YR 3/4, cquiikv, 

5 III 3/4, en:m:71:70 codulen common 
-!1! 

1/3 (7"-MblYgi n5r!7-11(7-5 CC,77.1C:1 
f* -7 • 

lo, do 

i. Japrclito. clarIL-reddic:1 bro!!:1 5 Ye 3/L, ptarftta.cs cibostte nodules 
zbundant, tc2 sott ;yr.ricr away 

9 Saprotkte, dark-reddish brown 5 YR 3/3, plastics gibbsite nodmlen 
abundare. •• 

114 Saprolitc, dark brown 7,5 YR 3/2, plastic, gibbsite nodules 
co! on 

19 do 
214 3aprolitcs dark brown 7.5 YR 3/2, cruniblys nodules rare 
34 do 
39 Saprolite, very dark brown 10 YR 2/2, cruday 

Gibbsite and Halloysite 
goothite 

1.) 

8 1 

3 

1 

U 2 

a 3 
14 

14 It 
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Depth liescripzion 5I62 Al2C3 Fc203 TiO2 An0 
(feet) 

4 Saproliet dark -reidish browr 5 R 3& cruMblys gibbsite nodules 
up to 5: it lonp ab_acant„ Joil gradod 20,2 h2A5 6.0 .12 

7 'r"- • --A 49-
1 , r; .0sa. MB ow 

1:4-.1-Au 10mar. 3/9, 
conmon : 

•' ' 

• ••••• Oa. w •••••rare 50o 
• 

ziaprolite; very rrayirlh hrmln Ttt 3/25 plastic 
39 do 

CF-61e 

.7 soil, dark t,rayish browl-, IC' fa 4/2
14 Saprolitet dark-reddish brown 5 YR 3/4, crumbly, nodule6 rurt; -• 3(.0 1345 4009 6.3 .10 
9 Saprolite, darks-reddish brown 5 YR 3/4, crumbljs tibb: .,;(11.11e-

up to 1 in. long common 2.0 22.5 39.6 5.9 .11 
do - _ - 4.5 25.0 38.8 5.7 .13 

19 Saprolite, dark brown 7.5 YR 3/2, plastic. nodules rare 29,0 05.0 5.1 .17••• .• 6... GM 

21 do 
10.3 

Gibbsito hnd Halloyuite
Hole OF-620 Coethite 

Saprolites, dark-reddish brown 5 YR 3/ , crumbly, nodules rare a 1MI. MI SO OD 

Saprolite, dark-reddish brown 5 YR 3 3 , plastic 8 Tr 
do 7 1 

19 Saprolite, dark brown 705 YR 3/2s plastics nodules coramon 4 
2h Saprolitc, dark brown 7.5 YR 3/29 plastic 2 
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1 
•••... 

- •• 
; 0.4 41•3. 

IL CF.-650 

1. 71, '.(2, Z.) : 

" 

1;1. 

to lon.E, rare -

2) 
:04 L3aprolj.te 3, dark-ddl.F.h brawn 

5 

•• • . 

••••-• • 

3/2, cr.,..-u.ribly gibbz.;1_to 

• 

d0 

crumbly, 1-5. 

• 

1') 

up 
-

7 

5 

0 
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Hole OF-660 

Description Gibbsite and HalloysiteDepth 
goethii43(feet) 

07 Soil, dark brown 7,5 YR 3/2, nodules abundaat 0 
Oa eV Oa eaL Saprolite, reddisb, brown 5 YR 4/4, chunky, small nodules rare 

9 3aprolite, dark-reddish brown 5 Ya 3/4, crumbly, small rtz,,iulc.; .1.".;.;:c; 
lit Saprolite, dark brawn ri.5 in 3/2, cruni./V 5 
19 Saprolite, dark brown 7.5 YR 3/2, contains a zone of d?rk cray 'M. Y 

n4/ in lo? sr part, crt-.':17 - -
n 1 . - -- - 0.. .0 ..Saprolite dark 17:7own'1.5 IR 3/2, crurialy - . ..• •••• sr. F. 

••• 

.0/ Saprolite, dark brown ,., YR 3/2, crumbly, man-i-an,:uo m1111 
rare 

Hole CF-67. 5102 A1203 F(170-1 TiO7 

It 

9 
114 

19 

Saprolite„ redder than dark-reddish brown 5 YR 3/4, pla3ttc3 
top soil graded away. 

_Saprolite, dark-raddish brown 5 YR 3/4, crumbly 
Saprolite, dark-reddish brown 5 YR 3/4, containing chunko of 
yellowish red 5 YR 1418, crumbly 

Saprolite, dark-reddish brown 5 YR 3/14, crumbly 

5.5 22.2 h3.0 6.9 .:1)
-.). ? n 1 ' r' 1,9.2 241,0 .010c. )0:) o ...... 

10.0 29.5 34.8 5.4 .3 12 
14.0 29.5 31.4 5.0 

211 do 

Hole oF-68 
1.5 Road fill 

Gibbsite and Halloy5i1...: 
Eoethite 

4 
9 
14 

Saprolite, dark-reddish brown 5 Ya 3/14, plastic 
Saprolite, reddish brown,5 YR 4/ k, plastic 
Saprolite, reddish brown YR 4/4, plastic, contains veins of 
yellowish brown 10 YR 5/8 clay 

Saprolite, dark-reddish brown 5 YR 3/4, very plastic 
Saprolite, dark-reddish brown 5 YR 3/4, fluid mud 

5 
14 

3 
2 

2 
14 

); 
5 
5 
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••• • ••• ••• • ••• ••• ••• ••••• ••• •••• ••• •••• 

• • • 

•••• 

.3rptt_onD3-

• 

• 

-!' 

6•• • • MO 0.1. 

A 
3 

*••• :7 • r.1.4. Tell ,,-

roUte d re 1(15.:h bro-orl a"!.. h/).,. 
- •,-.• 4<-4 br(7‘..:•:; ?1• 14 

iTale GF-71, 

01, vcry 0.'ai 10 la 311, chunky, 
vcr:i:ry!..;11 dark '.7fci;z1 10 YR 3i21 Q.zum51y 

2c5 YR .3,411 
ddiL;1). brown 2.5 YR 4/4 crunb1y 

19 do -
22 Saprolite, reddish brawn 5 YR 4/3, very plastic 

Basalt 

G1.1.11)site and lialloysite 

• 

5 3 

P•)77".r.11.: 5 
3 
2 6 

OP 5 3 
•— • 2 6 

1 6 
3 5 
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Hole GF-720 

i)epth Description 
(feet) 

1. Saprolite:.aark-reddish brawn 5 a 3/4„ cruiriblyi, gibbsite nodules up 
i:.0 -2f il.. .Lon4., zoxmon - ... 

9 do ••• .... WO 

14 Saprolitr:,, dark brown 'got; YR 3/2; crumbly - - - --
12 Sap:clitu„ aark brown 7.5 ya 3/2:plastic - - - _ _ _ _ _ _ _ _ _
,)! ,„,...4 

role OF 

4 Saprolite:dark-reddish brawn 2.5 YR 3A, crunO4:top soil 'ceded 
rUk( 

9 3aprGli4-ns 1,rcr:r. 5 .1/4, crumUy 
14 3aprolites dark brown 7.5 Yit 3/2, crumbly 

d 411in Oa 

Basalt 

Cibbsite and Halloysite 
goethite 

0 
6 2 
5 
3 5 
2 6 

5 2 

6 2 
5 3 
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Auger hole logs, chemical enalyses end pftrtlAl minerel e9t1wates on the Knuiaon PrInert.1 egtimstes 

a it parts cr ID :mil Tx*♦for trace. 

Depth Des=ription 
!,fc-t) SiOr 43.263 =ee3 IAA). no, 

Si-,114 vzmy c'src,y1s;7. care brow qv v=1 4/:?. 
SaprOiv.. erszk re,LcJah briown 

C. 0 C. ct. £. co • • °- •fl 1 r9 to ,-.,L,4141141(.1k, • 36.0 OY 157499 

— - lt;it,V0 

• 

14ry graFf,sh dAnT. brovn 1p, 42, 'AAA. 
am 21.04 ^t 6 32,4 6.0 157502 

Basalt 

Soil:very grayish c^xk brown 10 YR 3/2„ al.hbsite nocliaea Gibbsite r. c1 Ealloysite 
c •rex* goethite 

Soil and &sprolits„ brown 7.5 YR 5/4 with lumps of darh red 10 R 3/6, 
plastic, nodules abundant 5 3

7 Cleo, strong brown 7.5 YR 5/8 mottled with white 10 YR 8/2, very 
plastic 63

9 Saprolite, dark brown 7.5 YR 3/2, plastic* manganese mineral veinlets 
common 3 6 
acalt 

https://L,4141141(.1k
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-7n 3 
• •7 • 

'feet) 

" r " "rt. , " 

f • . • t: 

. . • 

CA at ti 1 WI lea 

• . • 

• 

rf. 
-4( C.1 

J. jy 

••• •—* • •• Pi, •1• O. VI ft CS It• 

do 

I •Li, 

Vt 

J11 • 

1. ate •*-• •-• • 

2 6 

Hole MI 

9 
14 
19 

1:1! 
soil graded allgy 

do 
eorl 

Saprolitc, &'..c brown 7.5 IR g2i plastic 

.1• 

•-
0 
0 
•I• J-

1 

D3 



  

  

 
 

 

ICI: 5 J 

(ft) 

ow. r, tat L ILI dt. rn 

••• :1 

dr • 
• t o • 

• 

t- L O. 

- • ...•• 

t • • ...••••,.. 
I, C. • 111 o••• • 

11. N. Vr 7 

.• ZaPrOl it* i Cart: brown 7,.',:; 'IR all2h plar..tino gitA-.,site r.odtti..^.; ri_lro, ,.,on 
nail a* - - y* - — —— . . ., - 4... • It ... I. C. M .• 4•1 a. ICt St L. /r7 - -:::..::.1c0. al, 7 

St7.7.1roliter 1-,1own 7.5 If?, 4114-, lit-try ..,:3..x7-sf..,:t n:--11.1. , rP.rq, .. . - .... . - . M• 

) ..i. Se31.02.1 40.04, 1, .0:7:111:7. .. 
7:r. r..= h!..., i. ar ',.0. r.---,7 - *Pt .., CD ,.. et •• L. M ..- M M 

". ,..-
. , ) W 1 M .I. .0 Itt . it, 0 . 4,. m tr, ..d. W M o.c ft. 

..,.. 
.I. • t,1).;.;,. dt.:..:: :T..:::. 10 "A-- 1%7 v.1,,,,-; - Er1•--f;;z?" APS •.4: 3,4'5, ei.;. .!.: z a 1.)- .„....1.-.741,1 it,Lth. (7 ::- .z-_;.• ‘.)
29 C1uyp greyer than deft red 10 R 3/6, stiff plastic . ttll ea 6IDS , NO Cat no K ,alo 

{:.rly, reddish gmy 5 yR 5/2, plastic - - . .. .. -
411 Saprolite, brown 10 TR 4/3s fluid mad - . . - - -
:,14 

7 
59 do 7 
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Foie Kr. 8 

DcAl 
ffeeti goethite 

rectdich bzoirn " ...,, J/44 p1.4..G 

4.• J Shs A. a* e. 0 KS 4.1 KV • estl.bundrrt t-

L 

. , . 
1/4,k: • .a. '0+,6 .4 t .0 4. 

(- -
f  • • r ' • %` C....L.. • • . e 2., • 

- , OG 

ti0 %a.... :L 
.„,.. wvi-4o, id.2.7;'% brown *i. 1:11 ;.42, rluiC.. mud - - - - - - - - ------ 2 
._., do 5) 5 

5' Sar.,rolle, darIt. brovn 7.5 n 3/2, very plastic, manganese mineral 
volniets rare - - — . " . —-———-— 01/ 10 0 CO 0 t, s• . CS 1 6 

Basalt 

Kn 10 

i. Soil ar4 Gapnolite„ dark reddish brown 5 YR 3/4, plastic, nodules 
.eounecant, tor snll graded (tWay . - . - " - 5 :.-

9 Saprolite, dark reddish brnwr 5 '?Ti V4, plastIc.1, noe11114,9 eocrrin - - - - 5 ...1 ..,.„,.1.4 ,,0 - - - .. .......... . r ,) .) 
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7.• 
• 

koe 

• CO • , • • •3 

— 

• • 

•-• 

...;•••• : 
( • t• , ' • " 

• 

•-* 

, 
...• ly 

• 

4.. 12 

V,. 

a 

4 

49 

29 

32 

• 

5 
4n p,p-ornit,a. dart: roxl.J101.1 ''Jrtywn 2.5 YR /4 LL.Ici 

1:2, 3/6 mixed, plasticl ?Iodates comma u 

•brci-n. 7.5 Yr, 4/4, very pltztic, nodule.; abunclat 
Swn7.15)4,teo 1,) vr.ry 

do - fa,' 0. '41 

1 
• C.;. bruu.:11 11„; 17-41 4/• 20 %tr-4, c.• 

Saprolites, i1 greyish brawn 10 1711 412, very 111.r,st1c..1, 
baJaalt baulder 4.1 • M m ......... m m • ao 

dO m 110 

Basalt 

• 

4 

III, 0 

= 

1 
0 

0 
0 

ty 

6 

7 
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7r4"...1 Kr. 13 

Zapth Doc.criptiGn azd Nallapite 
(fact) goetbite 

09 Soil, dark reddish brown 5 YR 3/4, crumbly, ferruginous nodules 
tO a S m A M • .................. t .CO=It•Ct 

^zpre'tAt. —,1-ae&shtr' 6,, •i41ks 
tr. c..• . • CZ • . ' . I, • .1:t -• ..•• a .t.1n*Cx26,5 

▪ MI 1. 4' 4L5tip ; ..1:-..0%;r,7:5 Y = va, 
. • ,Fanroito., ntrrAryt .-c f 5. 7er./ p72.4,-141.1‘... 2 6 

1.2 Soil, wry grwirth 'hr.-Am 10 V' 3/21 Terruginoua an e. gibLsitic 
14,nodule.; =mon 

• • 03..0 
el ..e• WI elSaprolite “10 t:31ta •••• • • J. 5 

Saprolite, dark reddish brown 5 YS 3/4:, crumbly 5 
ZS ODut, • ........ 2 6 

do 2 6 
do 2 6rr •• CO gat 

SaprolL40 brown 10 YR 4/3, very plastic 2 6 
54 Saprolite, brown 10 YR 4/3, very stiff plastic 2 6 

Holu MI 15 

1. Soil, dark brown 7.5 YR 3/2, chunky 
OP OD 40 0 a to a e ..Saprolite ? ), dark brovn 7.5 YR 3/2, crulably 3 5 

9 do 3 5 
11+ Saprolite, dark gzsalyish brown 2.5 Y 4/2, fluid aid 7 

Saprolite, dark grayish brown 2.5 *I 142, fluid mud, light clay specks 
common 2 6 
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tr. 
•••• f.;• . • Li •-c. 

4 ; • • • s- • • 
•••• '••• 

,;.. 

. • 

• a. 

..r. 
..,. 

. ., . :•'' • ... •I 41.4 GNI ...7 ir 

• , :t • -,.. , •.: .. -17'; 1,: -• 
• . . .,...,...,.• . '-' . 

j,i• L c.r.i... %.cri• el..:31.. 
f ) 

219 (.."7.r.:7; ."..2 ....:.- ,...,....... 2. '3 1: • . :7 ..-:7:;-,..-: c r-,...r.,, vi - - r ' - ' 

-,. • r',.,". '..-1 , c .? ,•-• .. . -.•.;,:,.- ,:-.,.-2 ': ,, '..;; .1. -:/ 
:.-1 .  ' 

T . ..... C,I:". : SO :.., O .. 0..,0, 
4: c 

r 4.t“.r C. n: 

"../.' $ P 
1-)164:. :, 7"1-7 7.';') r! '---.1.. t% r -.1 C. '7 ' - ...-:. .:C.I... -..', . .", t.....-.' . • 11 5 

i .r. .....1 e, •• - .. .....c.94= ir...r:.:. zrc.: ac,,) 7: N41, plat7c ... OD 
or' de DO 0 9Basalt 

Hole Kn 17 

L2 Soil, tru.n pl3atic forruzinous 
3 ycliz11 b:4ywn 10 it 4/40 plastic, nodwles

Common ..... CC OD ab MD ..... OD en OD al• tit • ow ev. .bt 410 

7 Saprolita0 brown 10 5/3, nlaztic . ...., m 

Basalt 



   

  

M G 

•*. 

C.• 

• 

2.5 -P 
c;1..undants soil 2 ft. tliitk 

0 Samsolitc;rca 2.5 YR 148, very pls,Gtle;forrurtnous 4x0. nodulf”..: 
abunian/i; 0 03 0 G .. ......... •• 10 0 0 03 10 G 03 0 

CY 0 IMP On5/6, flfyluieu 
" 

1)77.t 10 771 4/ f:huniry to cortc 
62, r CD 06 Ca 0. CI da me an 0 CI ...... G Y` tO pr d fiNzock fraij:centa d 2 

Bn,salt 

'Jac 

4 Saprolite frowner then dark. readical brown 5 YR 3/4, plavtf.c:top 
graded awu.:r 30 OP G 31 • i • OS 113 Grt G 

269 



  

 

 

 

 

 

,"•-• .. 7P- '11 
Ai l.: • 414 4 

1;b1-.ialt.il 
gotitatite 

rri •-•• Gar a* 8VI 

Tr 
M • • 

fr, 

. 

• • .7 
• . • 

fi•!::±d 

" ,• 

- -.. • .s 

• 

?t. 

• 

;‘• 
2-asalt rue/lento, darl: 
Busa.1.4 

e rgt) •L• • = 

-
••• •• et 

., 
• 

Xr. 23 

1.7.:7-.Tit-r: YF 3/4, 71ort:4 z4. 
commons, top soil graded away 

saprolite, dark l)rwr. 7c5 Y 3/2k 'wiry plastieb mulgrialeoe 
voinlets comma .112 OD CA n a Cle r.-- o •-• CO rr r •-• • • 

2.1.0 

https://1;b1-.ialt.il


 
 

 

 

 

 

 

Bole En 23 (contintisd) 

Depth DascAptloa °Oblate and Bolleysits 
(feet) alictbite 

14 Saprolite, dark brown 7.5 at 3/2, very Plastic, manganese mineral 
7vainlets cow= - -

dIr19 de 
34 /oat cutrings ......... OP u C 

39.5 Suprolital dark Ifeown 7.5 3f very plastic 7 

Pesalt 
H.e X.rt f' • Xi 

rut 

60:1.1.1 117-::Tr-̂  
4 tittalty rei4. P.5 IT zb!,j, 7tilastic al • 111, ....I I,2.4 4.As00.-P .11,„40.) 7.9 157503 
9 Suprolit,;, readirh brovp 5 yp !,40 

zzall rre 157'44 
14 EsproIiI4 aark rea4st. tzoi,Li 5 '‘.1:7 1.1Ldvic 

nodules are 041.0 157505 
,19 4.1 7.3 157506 

24 Saprolitei dark reddish brown 5 1 3/2, plastic -
do ..... . 

43 Saprolite, dark reddieil brown 5 TR 3/2, plastic, 
manganese mineral veinlets rare - - - do de Id 10 de 411P 

Basalt 

Hole Kn 25 Gibbaite and Ealloysite 
gnethite

4 3apro3.ite, dark reddish bums 5 lB 3/4, plastic, top soil graded 
- ai • - OP • id In di ID ID - de al dp 8 Ti' 

it Saprolite, dark reddish 'brown 5 TB 3/4, plastic 7 
do 7 



    

    

  

 

 

 

Hole Ka 25 

Dc th 
(feet) 

rescription and 

:9 
71 

‘.r74m1 4--- - • ' 7 1641 f 7 
lmado • -

ao -

•••••• ▪ .ep 

. M 
if 

(.05 ... • • 

• 
• • • 

Q 
• T 

••• 

M a 

• MO; 

• , 

•*i brrya.-.; 
r. 

• 
p t p 

, M 'S r S. b Q 

. 0 ir • 

e 

..... 6 

r, 

• • 

omyer than 
teals/m:1, rr.1!kratts coculy:: 
Basalt 

(10 

1:::ovn (.5 YR 3/2i, plPstley. nnrn-nnose 
6 

Holo Rn 27 

1 
4 
3 
14 

..Soil, brow' 10 YR 4/3 - a ..... .4 .. ...-• 

SaDrolite 0), dark re:: dizh brawn 5 lela 3/4k plastic UP . s•• OP . TO PO 0 I 

Saprente, dark reddish. brava. 5 TR 3/41, plastic? noduier, rare - . - c, 
do ....., . 

3 
7 
7 

0 
1 

212 



 

   

  

 
 

2•*". .! -

•-• _ • cis i 'it!! !•y• 
rpttniV, 

NO v 4i ti eiurt 5 V. .111.3 t. 11. 1f 

• • • • • 
its 11.11•• •••• • •••• gm& *I. 

- 4.7 -- --Iff. • •• • -;. 
• '`.! •-• 
.• ' 7 

• 1.• a..• 0 
aark rodd;.:,li -

-= 1 

.iaprolitc; dark ccravish brown 10 YR 2t. 1413L'ic p tabi,:aneEe 
6 1+do 

do 3 5 
Saprolitc1, t7.. art gra4oh ly.cm:a 10 YE 4!f- noud. 2 

4., me 411 2 

M . c m m m m c_Soll9 brown 10 n 4/3 -
OWSaprolite dart redd oh brova 5 TR 3/3p ermbly CO re. 7 0 

213 



 

   

 

 

 

 

 

Hole Kn 29 (coati noed) 

Depth Depription Gibbs{ to and 7311,o;:n4t, 
(feet) goethite 

9 Saprolite, dark wish brown 10YR 4/21 plastic, tranganose rural 
vein lets common 7 1 , ,1J.4 do V 6-.: 

20 do 4 t 
Basalt 

Role Kn 30 

cepraite,(18$1,., retyli&, 1,-'Gaol 5 TR 3/4, gitt44).0 nUILACia C CAMOn Ono 
7 

Seprf. tm• brwri1 ti 4/4, very lanatiz fr ••• 

1. Saprolit, brown 7.5 YR 4/4, fluid cud 6 
n Lost cuttings -
29 Ssprolite, dark br‘ala 7.5 Y.1-. 3/2, • ea. 

0 of water seeped into hole 4.4 

hole Kri 31 

1 Road fill- -
4 Saprolite, daek brown 7.5 U 3/2, plastic, nodules rare 8 0 
9 do 8 Tr 
14 Saprolite, brown 7.5 YR kik, plastic, nodule& rare 6 
18.5 Saprolite, brown 7.5 YR 4/48 plastic 2 6 

Basalt 

Hole Kn 32 

4 Soil and saprolito, dark reddish brown 2.5 YR 04, plastic, nodules
rare, top soil graded away 7 0 



 
 

 

Hole Kr) 32 iftlaatinue,i) 

Dektat Description 
t feet) 

9 Soonlite, dark brown 7.5 TR 3/2, plastic. ibti 1Ules rare 
15 &prelite, dark brawn 7.5 TR 34/22 plastics aar.grzese rend 

.11.4xt 4.144 ,a vo:radts gra5:-,8 ,v)tspo:! • 0, ••• 

19 So.prolltev neat pellet .c1; 1.2 .:71.,,erl 30 TR 6/4. 
filled 1,71th red 2.5 Y*7-; 

'2 taw or aspnr0.3!..e, 7n 5,4, riastlf! 
I:naitra 2:p t•sot2e, rirIZIOUPS,Pie J,1317 

elb MMMMMM 

Bass./ t 

die !Cn 33 

1 Road filL 
1.7 Soil, brown 10 YR IA Grumbly 

Soil, brawn 7.5 YR . ertrablz nodules atmdant 
9 Saprolite• brown 7.5 u Vito plastics nodules cocoon 

Sapro1ito.., 0 brown 7.5 YR Vht plastics lese rainera3. meinleta rare 
• • • • al1.9 do ........... -

20.5 Saprolite, dark grozorish brown 10 YR 14/2, fluid mud 
Basalt 

Nolo Nn 31& 

4 Boil end saprolite, dark reddish brown 5 TR 3/2, crumbly, top soil 
graded war . ...............• 

9 esprolites dark reddish brown 5 YR 3/2. crumbly. nodules rare a - - a -

Gibbalts and Halloysito 
goethite 

8 Tr 

8 

3 
14 

5 

2 
3 5 
3 
2 6 

6 1 
7 1 



 

.

• ••• 

Depth 
%.16. 

•111.• 

Ilolc 

i.:. 

9 
464 

19 

24 

Deserii,tion 

Eat.....:-olitt, darkrocla- 1.roun 5 'r 1%122 e7.,-,:,T .,1- .T..:..L11.1.,;:. .,,.,0is.il . . 
-, ,.•-- ), 

Oa 

..-4;;..-J11.tt; , traitla .& s ., -, 9 DILI ... -... :..- , 

.t .— 7.7'0 "f -,-; • : a•1"7 • I,7rio.%.! r, , ri• . r: y? :-. i .).:, ..., e,...1 _ .... ,.. 
- I o ..... . t .1 • -. 

, 

A. • -
14, ", • • • • •••• c. C • -t• G • .r.• 

C.• • 

410 i f7 • • 

k..4ll14641.4 •-•• • • 7 ---•• 
.`5..t2rfilit-et drat nt.l.d!711. , , 4 

•-• (..• • , i•,. 
60 in f, C U ••• 4." 

•1. •••• 4.40 ..7.• • 

Sa:-.?rolltel dark grvish brown 10 YR 4/2o plilztic 4 Cd. 4 

brovn 7.5 IT 5/4;rittiA 
4 

36 

Z,.,.x.(ii....,,
.•,. ,a is.). dt .t, o s• 

w• 41 ..,.,,(rier. 7.5 ye,. -rit.;1, ra,_. -,. ..1 . 1c, ...-...op i...o.11. L.--;:cded av:..y ,- i; A 
str.,..1,0 1,..r,-...-r, 7 C im e.P47 ..........A4...Scprolita 1?) . 4. , •I r 011 16.• a. 3

Saprolite," strong brour. 7,5 yit 5/6, darker in lower parts f.luid mud ..,
Se. prof /.,7), dn'7.-. broirn 7,5 Y.R 3/2, at:.ff plastic., c.,,a-sx.ins 
ferruginous nodules up to 2d- in. in cliar.ztor - - er. .1. - r* 

s r•Saproliteo ark brown I.5 v. 3/2;.luld r-Ltd r, -,
- ... 

216 
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Kr., 6 fCcintirvO) 

DOWC..7'ilA1011 ,;;;Y44 And NAT Inyo ite 

5!2, - , = , 

Basalt 

.- -4 . • ...., . ,,.... 

.1 

12 

1.. . .- • 1 /1 , ...." .• ... ...p... .4 ... , • 1.......... .... .2., ..le ) i•r 0.:, .. e,rs. ,,.....,1):,..,,.., ;.....i -,....1....,:•.:.,... .... ..,,,, 14.,,,; • 1 .
''.1"::7. rt4"! 4.14' CI t .' 'if :: i.; 3/4, rc-,,,,7..:,:tic -. . ,.. • 

... ...r: i/ $ 0.. - • " '1 "") ! • '1 

•i•Z. V, ._-: ....
. • • AP . ". ,..0 ,: .... :.,,‘.......... ...., ::21:..ctit:, . .. t'SA MP = OP CP OS I .1 IN, C., ta CT. • .. I, 

,..uo . 112. W es ..e. . ft. . --, 

asplulitci, :,i1r1:, brom 7.5 71% 112, plastitl, uunganmae Lix:crzli 
_ _ _ Oil a% AL tr2 

EtzalA; 

rplti, -

''' ' • • 
5 

15 

6 

i;x1 39 

Soil; 
4,,oui, 4.0 MI ;412, Qruec;:Ly 

c. es us 

5 3 

217 



 

Role Kn 39 (Continued) 

riept4k 
(feet) Description. 01bbsite and Halloysite 

....9 Saprolite, darh brcvn 7.5 YR 3/2, crumblq - -- " -

do 
19 Saprolito or cloy:dark redritsh brown 5 YR 3/4, croy 10 YR 5/ c•-'•Y-1 

dark br.wn 7.5 Yn 3/2 U.17.4, plastic 
24 do 
._.7 caprolit n red 2.7. yE %13 wIth Ers 10 ill 5/1 and 6,311, rCi.,:ish 1,:.7f=1 

5 V, 3,1 L-s_r_e, cit= ;4.7zttc - - - . ... 
.... , Sc;golitel e..ar reddish brown 5 YR 3/4, stliT pluutic
1 se,:olite, ,:p...xei7 y*da..i.s. brovn 5 YR 3/4, Iiii;.:La IC C. ga ... .. ... .• ... 

l.4 

06 IN6 MD 00 

• 

Ho: .9 rIn hO 

I 3oi3, vv--7 grayizh dart brown 10 YR 3/2, c!-_.nk:fj, anb3it* uoltilez rare 
4 Saprolite (?), very grezish dark brown 10 MR 3/2, ciunbly - - - 4!- OP IN 

-1 dc, - =. ... .. 4-0 S.. .• 40

. IJ.4 Saprolite (10 dark brawn 7.5 YR 3/2, crumbv - . - ..... si . ... s 
19 Sayrolito i7 ,dark grayith brown 10 YR 4/2, stiff plaatIc 

do 
39 Saprolite 18 dark reddish brown 5 YR 3/44 fluid mud 
49 Saprolite 0 # dark reddish brown 5 YR 3/4, stiff plastic - - - - - -

goethite 

3 

3 
2 

2 
3. 

4. 
3-.. .3-
3 
2 
3 
2 

5 

5 
6 

6 
7 

4 
5 
5 
5 
5 
5 
6 



   

   

  

 
••• ••• 

r. -ti, es.1-...• re, 4 r. • • .1 non.-Vk t r.t►C: .; 4.• • 11:1, 

"ro• •'fir y 

•••• I ••'r7 YID 

' ? 

• . , . 'S 
40;1:1. r' •J , • %.0 —• • ,..„)..1

• . , .
• ry , r P ‘FiL,r; • 

a 

very et .•:' r r .. -
pcps2.1., 

f-.1.1.1;,:dark brovrls 1).e4:4; -
bluer than gmy 2 1! Ii71„ ar.t.intar_r 

Clay$ 1i ht gray 2,5 Y r!6/., vq.7.7 plastig am OD WO lib AI. La 

Q 



 

 

   

   

    

••• 

• • 

i•.•‘;00. •••:•;;.; 

0.• r • • 

., 
• 

•••• r • t NO a • • • ft 

.5 ;:'::;...-t;, :lox:: 1,ri.2.4.t - - _ - - - - - . •• . I. . • • . .1 *I . 0 00 . ••. r or . 0 

".' 014y, light gray 2.5 1 is very plas.:ic -
5.5 (ftc-r. lIght bl,:r:7n:leli gray 2.57 6/2, n.:ry plupt:.:.: - . 

r";00.40 
10 '40 •••••+, i lint crc7 2.5 V nit 

• 4 

M'Ar. n 

00 o ..8 Peet 
r1.2 Clay, light gray 2.5 Y N7/ ---- ————————— 

9 Ciuys dark brava, mixed with peat 

220 
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gole B7 (Continued) 

DiciserirtiouDepth 
(feet) 

ID Clay, more bluc graj 2.; lf 35,/, very plastic, portly granular ---. 
• w . •21 ClAy, more tluc thAn 57my 2.5 Nb/s veiv pinatic 

pn G. :at:7.7 In per... 
. v• 

Role B e 

,3 W .......• • • P.2 111 -2 • Or .22 • • •• • 
• 21, 

WO OD !I o •O..7 curb zray 
.1 P. • • •11 ciAlv 

.21.. • • • ••• • do,21 ‘Ys eerV 

n 9 

c Peat go • •••• • • • • • • 12 as • O• • 

3 
5 

4axii," 6104 4', vu4-

Claw, 11gbt • =.5 Y ?r4/, very plaatic 
MA, blacks mixed with peat and wood -

w4‘.a. 
110 WWI W • OW 

Oft 

• • • 

15 Mod, black, very poor recovery 
pH of %later from. hole 4.5 

Al2C3 Fe203 Ti .)2
" 
$i02Hole B 10 

a • ft ••• 0..2tr.t - -
3 Clay, gray 2.5 Y 116/, plastic 35.5 32.7 4.9 5.8 .03 

1.5 Clays gray 2.5 Y 116/, very plastic, small gibbsiLic(?) 
33.5 4.6 5.4 .03nodules rare 33.8 

21 Clays gray 2.5 Y NO, plastic 28, 60 34.0 10.3 5.7 .05 



 
 

  

  

   

  

  

 

 

 

 
 

 

 

Hole 13 11 

Depth Dezerlption 
„... 

.9 Peat WM 

10 Olay. gray 2.5 Y N5/, wry plastic 
15 clay, Accay 2.5 Y r5f ; very .10.Aaties stm.1.3 ebbs:It:4! PO nodules coution 

► r ••7"," 
ri 

f Vet:, T113!; t:. IF 10 0 

M ow . w , ▪ w• MP 

▪ .• 
Cri net F v9r.c.er4 ti-rt Iv .-Pgrann 5 y 7-27 ▪ MI dm M M Mm m m M 

;;Tra ^-5 1m72.7tar erarrlinr 

Hole F, 13 

.5 Peate very dark brfmn ...

.9 Clay:nark gray 2.5 Y 114/, very pletztic
5 clay,grey 2.5 Y r5/0 very plastic PP. 

9 Serro15.t.14 brown 7,5 YR 4/2, plastic 
Hard rock 

Hole 3 14 

1 Peat, very dark brown 
21 Clays light gray 2.5 Y 116/, very plustic, partly granular OP 

https://Serro15.t.14
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I I 

I 

1 

1 1 1 

1 

3 

3 3 • 

I 

,7 I 

ft-t 

I 

.4 1 
f.14 

Z.13 

$ C+.1 

; 

J C. r 
.• 

;* .• 

; 
. • 

S5 
• 

4% ) ,-; f.") I.
r- I 

1 •P4 4. 1 e•:. 

44 



 
 

 

 

 

 

 

 

C4 r-4 el %.0•. 1.4. .-4 r.-1.F4 . 0t. . a. C4 vd..-4 a k --, 

kr:;# %C) ri Pi Col 
cu 0 * 0 0 

t**"" Cr) k0 LA 
..14 ei 

•fl .4. cv 
C, LA 11 . e • 

03 ., (04 1 -6
14, 

en In CO en•0 
lN1 (Ni 

e 
C.1 e..•c-t 

I Ctj 5‘ I I1 II 1 '••••
VI 011 

1 1 1 1 1 1 t 

I 3 e e fi g e I 
I •b i 

a %. 1 4,4 , IA: % 4 8 
r.4 .0

4 1 a t'"''''••• 1 $ 
‘C.Zi1 s 

4 
I
I 

I • 
i 1 A I o I I o $ $

• 
1 I !... t... . , 1 3 t4 4-4 $ 0 $ .313 e 1 

,:-, — ' • ..-. /-1 1 eI L :...; •••• _ , 't s 17 fts el eli 0,g 

S I ::*) e:, ) . • - 4 1 i 
Piq 'II 1 ti 5 

I 1 

1 3 i . * 4 .. a a • G I I a ri 8 
... t. . t— 1 %n

0 I 4, *.:, r.. .1 I a .a 1 4 ra 1 
•ri .A, f.: f c 

i (l , 3 / at i 
,fi I 4, 1 , • I t. CJ 4.1 ta 

rod 
•:t •: • .1 1 . 

14_
CP I I.1 . ft , '- -- 'I • 1 en 1 I 

r •,,, AS al 0 Ir. tulr: ..., s 
471 & I ° 

i
04 P•ir...* 1

) . .-.., -,.• 40 

4 I :el vi Wei i 
i ,f‘ • . I, : • • • V e .$ )_gt.11? p

I: pi .4 r4 
-. iv. ..• .•'. i • •-.......
, •-4 

lei if % it,. . ) !. s ,i..... 
I.Y ' • - , AI illIg. : + t'• 1... . •N ir,111 r. 0 

6,•% x • . . 44 t') 435 IL 0 ot Oil 44 
6? i.: 4 •• ' .1,..' 41 C: A • 

•t -- t • r-4 c i CI'IS 1 1 to S to $ (1Zb 
. .3, .. } ... - -- fli • •-, ,,..t 

•.: - • :1.1 : • 
40 ,,. • ,: ri, , I 3 • ,f 

. .,.71 ! I.,.,... n ;:i C . r .'..1 .1., 
-.4 t: -'N ft i :..• t; •-• 1 c.)

:1; k.•.* 7!. ,;,... e.- -.7 tzt 

r • 
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.• t • .;;:1\ L.: 

•• •.• 

• 
'0:2":F:17.1 • 

•• GO • • • 4.• •: 7:-

r • 

C.... : 4 .;_t i ' .. ,.... le)...t !..:* ,' • :;. *to . rr, r.) ...! .: r! . .,...- -• - 7.1 7.•,....' .1- ,s 

t .:1-.'-''. '-• ... .... .. r.... . ; ' • 
,...., .... p... r e • r• .-- P 

(! 1 ' - '-...-. ::: l'7.ra:' " 17 .*...1 71: '• rrif 
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.s.ira:..c1...•C 2 .0 7)/.t7;'.' 17.33`t redd i Sh `.'''. 7.'"78-TTI 20 z l'., 4/4 
?:....T.( ,..;=":•1- 1,2 .c...vyt 7 .5 ./.11 .j/•G L-:_•-,cd, 1,:,-uer ,...-x4 \,- cz.ri: 
t ,-,4,.,, ,:, ,,R ?..,:-__ --d, cicz...-- f ---- -.1,-;:-..y4::,11 1 .rn IC. 
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• • 

Dr:TIth r-1A FrO_loTAte 

"I's • '" y rri 
• 5IMO am M. ••• 11.•• 

6 

•111 • . 

.„ 0 

Exay 1;!;&.ce;3 t-J.c 
C•• ••.• Ye a•L r r ••••• •""*". --07r;1-1e. 

5 Peat, dark brawn - " . - . - - . . . - - -
10 Clay, gray 10 YR 6/1 and pale brown 10 YR 7/1; nixadt upL,er 

1 f.r., very dark brown, very pallaie 5 
15 Ola:.71, gray 10 YE 6/1 and 15:110 1;;:cun. 10 n 7/3 mixild:..rnr:! 

. .. ••• OM 

Clays .11:atly gray 2.5 Y A/5 with solce pt,tie bnnn 10 Y.? 6/3 
Te_xed, very plastic, sxme aaprolite necr ?Daze 2 6 

pl:LctIc 1 6 

226 



 

 

• • • • 

--- 

711 

„ ' • • 
. " • 

• 4 

• 

I 

„ „ „ • y l• • •••• C „ 

6- • -:".!r • . ct • 7 

........ .at, dr....el:: :37.11. '7.5 yl,.. 3/2, -• ,,. 
AMI 

• . •• . .1•• •••,....,,, vt.:.1a. k:.11z.:: 7...,v ;.. - - - -
g•11110 ••• 06 •la ••• ••••15 i71.,y, gmy 10 Y?,, q:). 

20 7 

1 Pwt, dark brown 7.5 TB 3/2 - - — -
6 , 

... . OS . .. . 0/ PO 0,1 I '• 
C:lay, 3..:1:71.-It :--,r.,:i f):5. " 17/2 ple.9tii.l 6 .. eS. 

4 FerrujAnous nodules and veinn, c.c3t1-„,dar% reddicb. 12,I-cr.n 
2.5 7R 2/4:very hard .• .• - 4 , 

Hard roc1 

227 



 

 

 
 

 

      

      

 

  

  

• • • • •• • 

,

• :71.11,15 Fe,S,, 

WI 40 11.1 ••• •••Y 3/2 
. • i a-

"•;.: N • • r ' I ••••••*; 
. • 

• 

5 4i_ • - , 
• Fr!;rc7 Ilroz-rn 7,r; TP ';/4 

7,,3d1;16,s 3 . 4 
7.5 YR cz-,,=n la 

r.:7n2.7e riSnenil 4 "1 in 'iv7tr part ^ro ^^ 4.4 
15 Sn-22o1ite„ bravn„ 7.5 YR 4/2, plastic„ truces of 

GC' 

le se mineral veinlets 20.7 20.5 29.0 6.0 .25 
'fl '10 *' 

„7,3 Clan, dark grAy 5 YR 4/1 
3 Soil, mostly strong brown 7.5 YR 5/6, plastic, 

iar$1, "9.2 40.0„. 8.0 cc9 

22 
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Bole A1-14 (Coati'lama) 

Depth Description 
(feet) 010 A1 0 Ye2t)3 TiO2 NnO

2 2 3 

5 Saycolite, &.rkg f 7 B • 20.0 32.5 ^4 
504 01 

10 :;...4y0 traces of uengrmese mineral 
•. a. Or Aro as 2107 1100 2406 504 425 

r 11 yR h! ;̂ 111Wdr 
.:FS et n— a•cul carrion --- .0060. 600 



 

 

  

   

 

    

ot auger t4,. 

# • ;
• • 

• ' • 

1. 
b. 

9 

14 

19 
24 

2 

Soils, ciall 1;:, 7,5 '.% / - .. r , 
8c1pl!ro.t,=; 6.,..,..r reddish 1:Tc.r4-n !---.f.5 14, Vi, 
darker Li .2.citzlr part, chlizilv; - — '4,1 

-;aprolf.te A .1'cz7k Gra;;-.1:.,.% brc..F...1 10 Yr V21 
.zrvilila7, E:5:61-.3ite “) riortr! emv= - - - - /2..i3 
Sarwolitiez verz,grayish dark brovn 10 YR 3/2. 
crumb34;rcJaules .bung 4,- 2 1 
Saprolite, very dark gray 10 YR 3/1, cm.rbay- 35.1 
Saprolites very dart grwi 1:.) YR 3/1,‘ very 

37. 

• 

• 

r. 

Cl 

r 

.•• 

230 



 
 

 

 
 

2 

1.:"Cnth 
K,yeet) 

: tql 

,..., 
.-. 

e ..I. 
„' XI 

Rao M 4 

4 
7 

12 

19 
29 
39 
54 

oo, 4, oro 

holarr, ( 

'..1t.• —r Ca ,V. 

Yl!VT*:'," • -• • 

•, ••=•- 4 

ti : 

L....4.zr. ..1.1. -.., • .:.. ::.::..,, '.:_•.-- .-.:-. ..:::-.; ',7*, --7-:,- - - - - ._... : , _ ,.. 
• ,Liv.L.0:0.ttp:Calik reui.i;:a ixown ; T.R 14, u2:,',1.i •,, ,... :._. _ _ 
C •do . 

' /': .` "i'1.7 1,1".2, i r -!`. 1r .`"-Irri ', ,5 TP. -41 b.P 
• -' • _.... : - - ... _ ,-1 or•I 

.04 • • --
5.:•:::fel::::;.:.ep gry 2.5 YZ IT5I, c)nmky 0 WO W UP .1 4r, 44 W 3 

.Cc.pral.;.tc 5ray 5 YR !iflp crumbly . WP IP ;.: ... 

123 • 

n ...1 fN•• W !,Soil end saprolite„ very dusky red R 2/k, chunky - ••• t . lc, _..) %-r...! 4504 Co 
Saprolite 0), reddib4 brown 2.5 1/1 4/4, crumbly, gibb3itc 
nodules up to in. long emndant --------- - . - - - 9.0 32.7 29.6 3.,9 

Saprolite, dark greyish brmn 10 'YR 4/2, crte11 70 gir,Ini,..r-
nodules abundant in upper part 12.5 37,7 22.5 1,2 

3aprolito, *...tl.y dark gray 10 YR 3/1, plastic, nodules rare - - 23.0 34.2 20.1 3.0 
Saprolite, very dark gray 10 YR 3/1, fluid mud 

do 
• do — 

231. 
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e9 
'r q 1.,1 • i.i.e; ./.C.. i v , 

..!; 

3.1i .:.c.

. 

4 p -- ....'.--1.'.. t..V.... 

14• Sa2rc1f.tel 0.1.u.y 70. L.5 YR 3i20 mi;d wi.'6h very daxk bfaj
7.5 ii, A31:very pla;:itic, con*Luil-16 :lodulez up to 2 in. ions 

44 Saprolvery dark 0:ay 7.5 ni 14.3/, very plastic 
49 Saprolite;very dark gray 7.5 YR N3/, crumbly 
54 do_ ---- ----- ... 

Hard rock 
According to DTA the rock at the depth of 44 to 54 feet is composed 
chiefly of helvsite 

17.5 2.7 

... - ,
,...- , 2.6 
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;;-,e.e.r:r.l.ption .:-n 
1 :..-t:C. Si;,..:, Aloc, r1/4- :1 F4i:: :..ir..'n 1,01 Lab- no.;,-L..-.. 

7 :--...;:--, • $;-,,,Ii.-e. # • *- rirf,#-li ---r. 'L.,- -:-. :,. `-; 
.4. ... ......-

.1 . , - 4 . •s• - ..“ 

:,:`1, f —': — • '.. • '('..' -; 1 t Cr.., ..!./ 

• .• , ," l'''''',4nr,
• • ON •f ....) 4., em.4, .... .... . . . "6,,...;,:i ' L 1 '),_ . '' .... • 4.V. ' .C.• 

.. , •. - -' • -. 
. '.i

.. . ' 
•, - .. .. ... , c..:,./. 1'i69..V. 

•- -

. f:.4 , 1 ,,.,:: -. I: 1 . , .. 

.:-..' .;-...:1.-- .. %-= '--: "' '/''. .•.: 1,"- ,....-„ .•,--.:-. 
,..-.). 0.1.. ;',-, '.. 6.0 ,14 

9 :::.aproli,p, 6.i..1..i. reud5.ah brawn 5 YR 3/I crumbly, c.011, -1 7i1,0 
,. ,.., r -n e f.- . i-; c...5'!..%.:al.1 - - •. - - - 9 2 ,..) ,211.12-3 -:. *sr:, 1 tn. I.- - - - - - - - 4 , 0 u.2 

:. f",..r.:#.7.7*."..- ,.:;,-.:.; ...,-,__•uwn f' c :i %.7i..z 11/2, crumb:vi gibbsite nr,:--.;:t.:cri 
001:7,101. __ ._ _ - ... - ...„ 1:"..:. ,13.5 _ 3a.5 6,0 -08 

19 Saproitt,,,./ .licl:k forown 7,5 YI: 312:crurbly -- - - 10,0 30.0 29.1 5,4 ct.„8 
24 do • .. • • 

34 do ' 
44 Saproll' very grayish dark brown 10 YR 3/20 crumbly - -
111., do 
6-0 do 
According to DTA the rock at the depth of 19 to 60 feet is composed chiefly 

of honeys/to 

Hole 14 8 

Soil, reddish brown 5 YR 4/4 
4 Saprolite0 yellowish red 5 YR 4/60 crumbi,y0 gibbsite 

nodules tin to in. lora common 17.5 34.c 22.4 2,8 -18 
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Serrr.,n1.4 -N7! rs - • .Co •4' • ,V 

41P w• 411. • • ••• ▪ .I•P • •noct.O.v7 up to c'hundant 305 
Pm MDSaproL„te, dark brown y.5 YR 3/2, plastic, nodules abundant - 1C.5 3,7.0 25.1 

14 Saprolite, da± gray 5 YR 4/1, very plastic 16.o 22.2 
19 11t)/4 10 e7 411,0 22.0 
24 do C 19.3 
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AZZOIA15_41,-; rtvl:r of 11! 
zo.l.ccscd r" IT.1.1.o78:1.te and thoPe Vt- to 2R A.et 4 ,1 

gib-rcsiu. goetnitc. 

Zola M 16 
Irch 

rt.tr. rec.,SI!De.. 

Of,3 Sou;very grayich dgz.k brt 10 YR 3/2 — 
4 %pronto, dark reddish broyn 5 YR 3/4: 

chunky 8.8 29.9 o9 4.3 26,2 
9 SenrolitcA Wyk1.;row4 10 YR 4/2, 

crumbl,y, tlibbsite noCalec up to i in. 
long co non ----- 12,8 j9eo 17.2 .9 2.6 26.5 
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56 .4 1::.. ,..,,1 . J .4.,4A.14 &O.; A.,A *...e.14 4A0.,-:., LumaLin. - -
59 Eaprolite, dar% reddich brawn 24 YR 2/4:'vcry plastic, 

rock fragment common _ . . 
According to DTY1 the roe& ut the depth of 22 to 59 foot is crxr:pc,:ed 

chiefly or halloyoite 
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5 '-I 
•••• 

grayi3h eines broan 3.0 ytt 3/2, e1 raie 
8 
8 

Hole M 20 

9 

Soil, dirk 

Saprolitc, 
Saprolite, 
Hard rock 

brown 7.5 YR 3/2 
:̂s1P ; -

yollovish brown 10 YR 5/8, crumbly -
light gray 10 YR 6/i, powdery 

p 

7 

I * 
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r,epth Deecriptinn 
i.4:eet) 01.C12 h' r rfuz...1 T= 0A 0... 

5 s?.,414 bravn 7.5—ra -
4 YT-% 

+r, - 4.11.•• - — " r ,..., ,,,,. .... ... , 
•44 ' ." • "" •—• • • , k • trr•r!•••• 

1).• 
`-; " " • • 

7.: 1:.-1 

. 
-

— 

• 4 . ••• ; • 

1),..J 

_ • --
.....i c k t 
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L -, • 

' , . rt 
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..-....c.L. 

4,: 
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r_. ,. ! 

.-. 

r --• ... 
c'-; -:, 

• 4, 

‘:•t; • — t- • " — — • ,..., ;:3.,2 -. 

. . 

rcee. at. i3 rect is in oilicziuc 
e.nd 6i7oethit•l. contc_ins only tre,c;:o of Iwnoysitc 

Hole 1.yi 22 C;ibbsite And halloys 
600thite 

4 Saprolf.t-cs &ilk lvdaish brown 2.;) ',CI 2i4s chunky:top soil graded 
away. - . . . - . _ - .. --------- _ _ - - - _ . _ 9 

9 Saprolites dark reddish brown 2.5 YR 2/40 plastic _ 
14 _ tm Os(10 1 9 
19 Saprolite, very dusky red 2.5 yn 2/2, very plastic Tr 9 
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Logs of auger holeop ebeulcal duai-Iyaaa and partial minertl eztitaten for east Maui. Mi er6 estinates 
we in parts of 10 mid Tr for trace. 

Hole 14 23 

Depth Doscriptton 
(feet) Si02 Yc2O3 Ti f), 

....r. Ziv110 c....„_, ...;;Fi 7.:1 n .. .. •. .• 
,s r.• ri. Frprty...tf !mak rec . 1') •: 

. - - .. a0 - . .. f• IP 00tribute .. Chlaiky .. -. .- ' 1 5 21.0 3.7 4.16 
.-- .t............. -p .7,- ..,.. -• B., ..._ A... 1 .... •••• 4.• 

94. •• 4 • •• • WO N. •. . .. v... _:. ; ...• ; ..:; ..„. ..., • 1717... .. 

! '7....1:.s P ‘a• ; , . ,./ 1 • laittl!.r.Nr w - 444 Soir 1111. .'7 r.-12 r 0::. ..... )...47: i .. 6'.. ... 'Z 

KArd ro‘:4 

1 t1;Tttl n-1-1 
grAvt..n.;4. 

Soil, di brown 7.5 R B/2 
2 Smnrolites brown 7.5 YR 4/4, crumbly 
4 eaprolite, dark brown 7.5 YR 3/2, crunibly 5 

Basalt 

Hole 14 25 

1.5 Saprolite, dark reddish brown 5 YR 3/4, plastic, soil 1.5 ft. thick 
graded sow ----- . - --------------- . ----- 7 1 

4 Saprolite, brown rc.5 YR 4/4, plastic 7 1 
8.5 Saprolite, dark brown 7.5 YR 3/2, plastic 6 2 

Basalt 
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; Lab, 

fit • -

* • 4; 

"10119.%••••1%• . 

.• 

, • 

*** 

k:con:141z to Qt of 20 to 3; feet 
'iXtronkr" "7.14 :" 

2:( Gibbeite aula. 
goo'c.hitc 

3 Snnrolit2p :..eadish brvvn 5 Y.1-1 4/4i crudoly, gibbsite nodules ur to
in. :11.;:!7 obtridants to? ,..3011 1 li— thirf,.: craaee.. c,..-kr - ._ n. .n . .. a. .. .n 

6 sanr07,ite, :,.'el!di.7.1 I7.:solrr. 5 IT_ 141':- ., 7719....., 1^_tc: '-'...,:. 
t !..n, lone abundant •? 

0
e 

29 Liaprolite, dark &-ay 2.5 YR ell* pla5tic$ nodules aundant 
16 Saprolite, dark gray 2.5 YR N41, plastic 4 1. 

Basalt 
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0. 4.0 ••• 

hEzro. roc.; 

:• 
• 

111, tr% 
ra." TiO0 

4 

10 
3.4 

19 

,--1e4 

Saprolites brovn 7.5 v'2. Vb-s 171-1-t4cp g4bbsit,‘ 
--common)top soil 1 f-t, thick .-nrifte r.wwi --- l.• 

Snprolite, r,r:ict?.;: (3.arl! -PAd4:7!1:. blic-Jr. c rt '-'!).: !!14:7" n 
zone 6 fn. thic.! of nark ma 10 'i :::/ri in u.7,e" Perri". .. .. .> .. 5 
Daprolite dark brovn 7.5 Y.1.). 3/2 vIth 2.'.'rt7,e lumps of very Cir,-1.: 
&ray 7.5 12 33/, crumbly 13.0 
thprolite, dark brawn 7.5 YR 3/2, fluid nud - - - - -

n 

TA, r 

55,4 24c4 

73 

4.2 

11 

Aceordinc to DTA roel; at the depth of 2.;` to 24 feet iG eoripor,,,c,1 cl.Z.ofi:i 
of halloysite 
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Hole M Tots]. 
Iran 

Depth Description aa 
(feet) SiO Al 0 Fe 0 Fe0 Ti02 LOI Ldb. no.2 2 3 2 3 

4 Saprolite, dark reddish brcwn 5 YR 3,k, 
crumbly - .....• 

OD MP OP •••• •• as as • CD GO lre.nr,17.7 32.4 31.6 3.1 5.5 21,5" 
•9 Saprolitei reddish brown 57ri 4/3, plastic 11.6 32.0 29.2 5J 5.5 •,-! 

baproli► ey Larl.: brow. 7.'; plastic, 
ngibbsitQ Loauloa up lonz abnndant- 17.8 30.3 3.. 5.3 

Clay, dark red 10 R 3/6, plastic, a buried 
ar. 27Weilk.;:01tei 32. J. j1'7 7 

-73/nc4 84prolfc, dtzi: b-Txm 5 v., •-: VrMf 
plaste 22.0 28.1 24.9 6M 6,2 17.c 

yr. 3/2 
F • r7 C,2.34 •.•; Ct. 

ne% n ^ 4 r24.5 O 11 .7 17doWA 

gr•!hole II 32 SiO Al 0 7e2012 2.3 c. 

.7 Road metal 
0.74 Saprolite, brown 7.5 YR 4/4, plastic 4.2 E7.2 Jos-) 6:1! 171 

12 Saprolite, dark brown 7.5 YR 3/2, plastic 10.4 34.5, 29r2 5.0 .19 
Hard rock 

Bole 14 33 

4 Saprolite 0), very grayish dark brown 10 YR 3/2, crumbly, 
nodules rare .. 11.5 34.5 26.5 6.o .24 

9 Saprolite, very grayish dark brown 10 YR 3/2, erturbly, 
gi6bsite nodules abundant 7.0 13.3 . 39.0 8.9- .17 
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Hole M 35 (Continued) 

rePth Description 
(feet) SiC2 .. !'t1hCAI203 V , .. TIO:,,, 

17 Seprolite, very dark gray 5 YR 3/10 rlanttc, rock fragments 
common 17.k .54.2 25.0 5:3 :26 
Bard rock 

Zola tai 3G 

4 • GzuwiL;14 b_v;r1 io 4/2, cliVoalte 
nodu1n3 cb=tr...n'; - •• • • 

9 Saimolite, very dark gray 10 Y11.3/1, very plastic, gibbslte 
nodules abundant -%. 

'i i, do 
do -

rSaprolitej dark gray 10 V. L/1, ' d, gugered nest 
herd bouldern -

Hole M 37 

8102 A3 rep2o1 Fee Tn,, i'°°7 :If). 

.5 Soil, dark brown 7.5 YR 3/2 
Saprolite, dark reddish brown 5 YR 3/4, pla-
stic gibbaite nodules abundant 5.1 15.7 50.3 1.2 9.3 19.8 156960 

9 40YrOtite, very dark gray 5 YR 3/1, plastic, . 
nodules abundant 9.0 34.1 '27.7 1.8 6.6 21.8 1t:661 

14 do - 11.6 33.6 27.5 2.3 7.4 18.e 156962 
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Total 
Fele M 37 fCenttnnedl ZroL 

btu 
Depth Meet: -4Tition stn2 Ale03 re,03 Fe0 TiC,.; LOI Lab. no,4 
(feet) 

19 Sakro1114,, yen, taut grar 5 YR 311, 
lasTA.c, nodulfs abundant 10.1 Tx 19.5 -, y.. , .133.6 27.1 5.4 1k... ,

24 .ii*.prail7.'ve, vitry davk grAy ) %II 3/1, very
,• .• am -.,.:. .•.. . . „. - - - ...Iv • .- 2.;, i .416 I ° 1.! 0 :, -.. .1. )i...7. • ry..) 

:.: .,- .... L.......- z . , -....":7 7•••••!yt•7 7. 7:. z,,. ,,,z: 1-.7,--Asert 30 ":1; --.; e 
wry T,Iiiiiit3c - - - - - 16. 31.9 21...k. 6,o 17.9 ,- 7,0 1=;tr,'5 

i ....." 
, aft. 4.,A :Jr. ... . ..7.; lb ••-.4.4.6. di.* ••• Alho h..• • • 4. • .. . • 7_ (1.3, vf,r7 

"?' r`•rrf--.-,, .. ... - O. .70. • ••• on, C 
I..•.. - r :" .% e •^ 1(V..,.--

. le.E ik,..., -
).1 n^ 7 1 7li 

.-... i.ie.nro.o.1!{,, dark red 10 :a 3/6, stiff plastic- 26.4 -..... --, 5.h 14..2 1569..< 
n . .. ..7 

... 
\ 4, ,),A,ZT-AL -,. .''' !: 4..11%11 t..177n t: n 101, 7,7 . . ......., .--• it. .• .0., •••• .ar sob •.• me . .... ..2 IV 4,....4 ...; - • .

:45 4.. .e .7, eo. r4SaprOILlt:, dArk brmn 7(.5 YR 3/2, plastic - ;14 .=Q.., •: . ...., 6.6 14:2 1c60,4:;:; 3,3 , ,.. 

..:014b li 3i CAP,) Al 3 Fe2G3 TiCC')46. 

-
.or woj Soil, daxL brown 7.5 TR 3/2 '''"' 

..)`• Sepr*Ilte. dark reddish brown 5 YR 3/4, gibbsite nodLLIs 
and wins abundant 8.5 30.0 32.2 6.5 (13 

7 Saprolite, very dark gray 7.5 YR 113/, plastic, gibbone 
nodules abundant 6.0 33.1 29.6 7.7 .2.1 

12 do 7.0 37.4 27.1 6.9 .18 
17 Clay, reddish yellow 7.5 YR 4/8 grades down into brown 

7.5 YR 4/4 in lower one ft., gibbsite nodules abundant 
in lower part es • 40 7.0 38.0 25.2 4.7 .10 

22 &Waits,very dalt VW 7.5 YR 113/, very Plastie, 
• CD • •gibbsite nodules Abundant - .......... . 9.5 31.0 28.8 5.8 .20 

27 do 14.5 33.0 28.8 5.7 ,20 
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• • • 

• •• 

v+.• 4 . ,..r1 

re. 

• . 

• • -P• ••••• • • • • 

.-‘• t • IA eta •.• • •••• Q.. I. • •• 

al• ••• mo. ••••t);.LIV 4_ • - ".` irr"r • • 

1,1 

bro'm 7.5 Y:!A vc:.7 darl: '7!; 
tIxed, 12.astic, gibbsite naduler; ab-ande.nt. tom 5(.311 
cxadee: i;,7(1.y a9.0 '0 )

9 Sep:a:I:az:es very dark gray 7.5 Ili rlastic, gibbsite 
nodule2 3.2 36.0 2;.2 7 

14 Saprolite, very dark gray 7.5 YR NV, plastic, vesicles 
fiII u:Ith gibbsite and light colored clay comm. • 17.0 32.5 27 6.) 

21 do _ •. m• as 0i50 
Hard roc:: 

-4° 

https://ab-ande.nt


 

 

 

 

 

-- 
2 

Sole N 4.1 

Depth Dibositc and Halloysrue 
(feet) goethite 

Soil, very dark gwaw aa -
Saprol"Ltm, dt.rk readish bra$Pn 5 YR 2/2 upper part; dark 
reflint: 

Harct 
mon 5 YR g4 Aart, Piabfkde 111. 616 

dr, 

dole ) 42 thy 
100C, 

1 
4 

W . 

Sapro1,7:e, dart .7edoich brcJn 5 YR 3/4, plastic, 
noclu14, -

Sapr.), very. daz% brown 10 YR 3/2, very 
plast'n C 

q 

3i_5 

7-9 

3.1 

, ,• 

2? 

19 

21), 
36 

Saprolite, very grvish dor% brown 10 YR 3/2, fluid mud, 
eugered past hard boulders (7) 

•••ao 
do-

Hard rock 

According to DTA the rock at the depth of 14 to 36 feet is composed 
chiefly of gibbsite and goethite. 

Hale M43 

2 Soil 

29 
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jo ACTaTIT,* 
PvacxLaou sT 440w; 04 la 50 q4d0P 4.4M 2.-"J Y7fr_ 04 2aTilaWn4V 

Pan 
us . CU CO'—'' 
. . . . . . PM;(TA III 5 .tsix? 4.174 1-'12=17:aj".%3 6t

nr #.9 Len *TIATTd 4T/E in C icTt.t9 7.TTp ..417?.P. 4,-,..-...:-Jemi, nt 
4'9 

2:arriPou fv*AcuTd 44/E ta 5 t‘sr-is SaTIT= YomP gal,T7oxIn 6Co' 9°6 1:3 L...1. " - - - somou *mend iponm WE a 4 utioaq 
wiTppea ?ppug evE ax ; A/a Axiip AaaA f44;laxacs it 
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