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PROGRESS REPORT ON THE INVESTIGATIONS OF BAUXITE 
DEPOSITS IN THE EASTERN PART OF KAJAI, HAWAII 

by 

Sam H. Patterson 

1NTRODUCTION 

Inveutigations of bauxite deposits on Kauai by the U. S. 

Geological Survey LI cooperation with the State of Hawaii Imre begun 

July 1, 1959. The fAsvestigations, as p/anned, are to consist of two 

pbaces, each of two years duration. The geological investigations of 

the bauvite ana associated rocks in the field anti a considerable amount 

of chamical and mineralogical vork in the laboratory are planned for 

completion during the first two years of the project. During this 

phase, a geologist and an assistant will be working on Kauai and 

geologist6, mineralogists, and chemists till be analyzing and studying 

samples of the baux.te in 10 oratories of the Geological Survey at 

Beltsville, Maryland, and Washington, D. C. The work during the second 

phase of the investigations will he carried on at Beltsville and 

Washington and will consist of completion of chemical and mineralogical 

investigations, compilation of mape, HIlftlySiS of field and laboratory 

data including determination of the size and quality of the bauxite 

deposits in the eastern part o' Kauai, mineralogical research on 

bauxite samples, and preparation of a final geological report. 

The investigations of the bauxite derosits on Kauai are in 

accordance with recommendationa in a preliminary report of bauxite in 

Hawaii by Mr. James B. Cathcart (1950 of the U. S. Geological Survey. 

This work was done in April, 1958, in behalf of the Territory of Hawaii. 



Cathcart very tentatively estimated that 196 million tons of bauritic 

soil containing 58 PATlion tons of bauxite vas present on Kauai . Much 

larger deposits of bauxitic soil are present on the isle d. of aii, 

but the grade of these deposits is appreciably lower than those on 

Kauai. Deposits of bauxitic coil in uestern aui am of higher grade 

than those on Kauai, but the western Mhui deposits were estimated by 

Cathcart to contRin only 9 million tons of bauxite. When both size 

and grade factors are considered, the bauritic soil deposits of Ellalmi 

are clearly the moat favorable ones in the state of Nallaii for large 

scale bauxite mining. Aor this reason the deposits on Kami were selected 

for investigation. 



 

5. • V.: OP TEE inlitST/GATIONS 

The objectives of the investigation are primarily to gain 

sufficient knowledge of the economic geology of the deposits to ade-

quately appraise the bauxite resources in the eastern part of Kauai. 

The economic geology will be concerned chiefly with the size, quality, 

and location of bauxite bodies and the mineralogy of the bauxite and 

associated rocks, including types and amounts of minerals containing 

iron, tItanium, and other metals that might possibly serve as a by-

product if the bauxite were mined. Particular attention will be given 

to the clay minerals associated with the bauxite. These minerals are 

present in very large amounts, and inasmuch as they also contain alumina, 

they may have ultimately a greater potential than bRuxitt as a source 

of aluminum. A second goal of the investigations is to increase our 

knowledge of the general geology of the eastern part of Kauai. Such 

things as the weathering processes which formed the bauxite will be 

investigated. Studies of this type may have little apparent relation-

ship to economics; however, knowledge of bauxite forming processes 

could lead to tmproved methods of extracting alumina from it. 



 

TEE BAUXITE DEPOSITS 

The bauxite deposits on the island of Kauai, as described by 

Cathcart (1958) and Sherman (1958) are in three areas in the eastern 

hAlf of the is1Rnd (figure 1). One area ts located in the northern 

port of the island in the vicinities of Hanalei and Kilauea. The 

second area is west of Anahola, and the third extends from a point 

west of Kapaa tc, near Koloa. The deposits extend discontinuous4 over 

areas of approximately 10 square miles near Hanalei and Kilauea, 4 

square miles near Anahola, and 30 square miles between Kapea and Koloa. 

The bauxite occurs at end near the surface in ferruginous laterite 

acid thoroughly weathered volcanic rocks in the subsoil The chief 

hem-Ate forming mineral is gibbsite (A1(OH)3) which occurs as gray, 

brown, red, Rrl yellow colored nodules, concretions, veinlets, and 

irregular meAses irregularly distributed throughout the laterite and 

weathered. rock. The gibbsite particles range in size from concretions 

ueveral inches in diameter to clay size grains too small to be seen 

even vith the aid of a microscope. Minerals associated with the 

gibbsite are chiefly the iron oxides, hematite (Fe203)„ goethitt 

(17e02), and magnetite (7e304) and the clay minerals kaolinite 

(A14(S14010)(0A)8'and halloysite (A14(61-010)(011)811114'i' Hydrous 

aluminum and iron gels are also probably present in many of the deposits. 

At most places the amount of gibbsite decreases and the proportion of 

clay minerals 'Increases sharply with depth. The most favorable deposits 

entwithin 15 feet of the surface and only in a very few places is gibb-

site present in sufficient amounts at depths as great as 25 feet to be 

considered as a possibility for mining. In a general way the bauxite 

posits are restricted to gently rolling uplands and flat ridge tops, 
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representing approximately the original surfaces of volcanic flows of the 

Koloa series. Most of the deposits are at elevations ranging from 300 

to 1000 feet and in zones of 50 to 100 inches of rainfall annually. 

METHODS OP IGATIO3 

Most of the bauxite and other minerals associated with it are 

either too fine-grained or too earthy in appearance to be recognized 

in the field, and a great deal of mineralogical and chemical work in 

the laboratory in conjunction with the field work is required for en 

appraisal of the bauxite. The field work will consist chiefly of 

collecting numerous samples ,r laboratory investigation and studying 

rocks exposed in natural outcrops and road cuts. Napa of the most 

favorable areas for bauxite deposits will be prepared, but the 

delimiting of bauxite bodies on maps cannot be completed until the 

results of laboratory work are available. Most samples are collected 

with the aid of a jeep mounted auger (figure 2). This auger penetrates 

the weathered rock containing the baix1te in a manner similar to a 

carpenter's wood auger and samples are taken of the cuttings elevated 

to the surface. The auger is 4 inches in diameter and has the capacity 

to penetrate to a depth of nearly 70 feet in thoroughly weathered rock 

such as is associated with the bauxite in most places. Nost holes, 

however, are drilled only 40 feet deep, a depth well below the most 

favorable bauxite deposits. Where the rocks have uniform color and 

texture, a sample is taken of the cuttings from each 5 feet of rock 

down to a depth of 25 feet and thereafter at 10 foot intervals. Where 

distinct color and textural units are present in the rocks, 3amples are 

taken of each unit. 



ngure 2, Jeep mounted mobile auger Imed in drAllimgfix tauxite. 



A -portable differential thermal analysis apparatus is used in the 

field office to she semi-quantitative determinations of the amounts 

of gibb3ite and clay minerals present in samples. This apparatus is 

designed to measure the heat that is absorbed or given off by reactions 

that take place when a rock material is heated. The reactions in 

gibbsite are distinctly different frost those in clay minerals, and the 

measureuent of the intensity of these reactions provides information 

on the proportions of these minerals present. The results obtained with 

this equipment serve as a guide as to what rocks should be considered 

as having possibilities for bauxite and what ones should not. 

Laboratory work at Beltsville, Maryland, and Uashington, D. C., 

will be concerned chiefly with identification and quantftative deter-

minations of the bauxite and associated minerals and chemical analyses. 

Studies will also be made of the particle sizes of the aluminous and 

other minerals present in the bauxite. Mineralogical investigations 

will be done by X-ray, differential thermal, electron microscope, and 

petrogrpphic microscope technques. Both chemical rand spectrographic 

analyses will be made. 
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PROGRESS OF THE INVESTIGATIONS 

At the time this report was written (December 1, 1959), bauxite 

deposits near Hanalei (figures 1 and 3) and. in the vicinity of the 

Kilohana crater, northwest of Lihue (figures 1 and 4) ha& been explored 

and sampled by augering. The area explored near Eseelei is approximately 

5 Square tines and the one in the vicinity of the Kilohana crater is 

about 10 square miles. Samples and measurements of bauxite bearing 

rock units had also been taken at nine scattered anger holes in the 

Kapaa and Wailua homesteads area and from several natural rock outcrops 

and road cuts. Three holes had been drilled in the bottom 1R110 west 

of the Eanalei River (figure 3) and two samples had been taken from 

the bottom of Nawiliwili Bay to check the possibility that bauxite had 

been transported by streams and deposited in low areas. One hundred 

ana seven auger holes had been drilled and the total drill footage 

was 4,143 feet. Forty-two of the holes were located in the area 

between the Hanalei and Kalihivai Rivers (figure 3), and 53 holes 

were located in the vicinity of the Kilohana crater (figure 4). Six 

hundred and fifty samples had been shipped to laboratories at 

Beltsville, Maryland an?. Washington, D. C. and an additional 125 

samples were prepared for shipment. Approximately 225 samples had 

been examined by the portable differential thermal analysis technique 

in the field office. 
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