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CONMIC QTOLOCY AND HYSTORY OF THS COPP'R RIVFR DISTRICT, ALASKA
W, £, ok - <X F76F

The part of Alsaka which tnis paper deacribes wes at one time a
thriving mining sasunity. Through 143 early years it wag horalied as one of
the great copper districts of the world, lMany men treveiled iis well=
beaton trails. Hining camps and prospsctors! cading were scattered over
a wide‘ roglone ien foughit and even died to hold exclusive rights to rail-
road routes through the greut cosstal range of nounteins, which formed an
almost impasgasbls bvarrier sjainst entry., It was & ddstrict of great
sctivity and prowriso

Yiow the prospectors, riners end railroaders are gone, The old trails
would bo hard to f4nd and tough to follow, and the railroed, over which the
richest copper ore ever mined moved caut by the trainload, hes been torn up
and ramaved. To use & mining torm, the distriot ia worked. out.

Tha resson for this is that ths geoloplc factors necessary to meke
orebodies were not present theroe execept in one relatively s#mall area, in
spito of the great original promise of the district as a whole., Para=
doxically, at this oune point conditions wers ao wnlquely févorable that
there were doposited greast orebodies of the highest gradeo copper ora ever
found anywhere. 7YThe &copa oflthiu peper covers those geologio factors, not
in a highly technical way but simply as thoy rolated to mining possiblilities
and problows. It also covers a Iittle of the hlatory of the mining dis-
.coveries and the men who made them. Becsuse the Kemneecott and adJoining
Jother Lode orobodies were the only workable copper deposits ever found
in theo district deseription and dia;ﬁgﬁion hor&in will be confired in nost

part to those mired and thoir immediate surrcwidings.
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It is almoat fifty years since the Copper River country cans to my
attentione I was working at an iron mine in Yinnesots, I had read a
magesing article telling about the building of & reilrosd from the coast,
into the interior of Alaska. It told of wide spread copper digeovories in
the valley of & river called the Coupper, slong which the railroad was
belng bullt, and of fabulously rich copper ors in the Jonenza Yino at a
placa called Kennocotts I doclded to go thoere.

Pour yoars later I fourd mysell engaged in making the first detalled
geologlo study of the ore occurrences at Xernnecott arnd was holding down the
Job of field exploration enginesr for the Moryan-=Guggenheim interests who
owned the mine and the railrocad. The subject mattor of this pspor is
baged an that original study and on contimued studies &s development of
the nine progressed during the ysars, and on exaninations of prospects and
workings throughout all the surrounding reglon, including the headewaters |
of the fanana and #hites Rivers.

Eeonomic geology means geology applied to mining. It 1s the study
of the various geologic factors in and surrcunding a‘minoral deposit so
25 to use these 8s & guide to the avalustion, develop=ant a&rd working
of the mino in generzl. A correct knowledpe and interpretstion 6!‘ thege
factors has & vitel offect on the fortunes of the prospoctor and rdning
investor, However, in & new country with no pest sining exporionce to
serve 88 & guide & surc knowledge on whish to. buse auch interpretations

. con be geined oniy byctho expenditure of timouarnd noney in develomment
worke This was true in the Copper River country and it was only aftor some

yeaia of widaespread development f;hat {t was gonerally acoepted as true
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that only the type of copper depasit found at Kennecott could ba worked
profitubly, and that thoy were so productive thoro only bvecewse of 8
certain combination of geologle foctors.

These factors wero unusual, btut in my opimlon then 4nd still they
wore quite simple snd apraront. That the geologic combination found
there wsa unusual ig ahown by the fact that simdlsar oruobodics of copper
oro have not been found Bnywhero olze in tho world, so far as I know, with
tho possville exception af ono plece in Africa, U(nlortunately this
necasasry geolopic compginatien wes wot ‘cund eluewhera In the Zopper
fiver country oither, and wher Kennecott was worked out in 1932 the
district was through as a copuer profucors

That tha oreo itoolf wa:; ununual, £g6ido from its being tho richest
copper ore ever found in equel tornagea, 13 proved by .tho fact that &
thorough microscopio study of Konnacott chaleocite, which vwias the ‘main ore
nineral at Kennegoit, by oro of the highest aclontifia suthoritias of
the time led to wrong conolusiacns, which probebly cost the company many
pilltons of dollara., Howevor, what was Xennecoti!s losa proved to be &
gain for the stockholders of the adjoining Yfother lode Yine, so thore
were smiles on that alde of the mountain at least.

At tho tire a aclentific investigation was bYeing conducted into the
’ secondary enrichment of copper ores, that nminerelogicsal phenomonon which
U was proving to be zo important a factor in the copper mines of the south=
wost, ospecially thas pmrphyry coppers. Microscopic ut&y Beanod to show
that the topper plance at Kommecott was secondary after bornite. This was

‘e
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a nost important conclusion at that stage of the mine's development.
Uining was being done only on tho Bonanza fissurs, the original dis-
covery,. Dovelopment had only boen started at the Jumbo, a pafrallel
fissure, and apparently thore was nothiny there on the surface to ine-
dicete the onormous orobodies which werc lnter deveoloped in that nina.
Yack at the Bonanza the wonderful cliff outcrop orebody of glance, which
had excited the mining worldd, had pinched as we followed it deem the ine-
elina, and at 3C0 fest, which was us deep ag the piino had progressed

et that time the lirme wazn tight and the fissure rolatively srall. In
othar words there was not ruch ore in gight. Uy uwﬁ concgpt of the
goneals of the ore had juat bean formed but not yst necepted, 8o the
importance of certain surfsce and undergrourd incdications which we had
in the mine wed elso not acceptod. The coppor discoveries farther down
along tha rajilroad wore known by this time to bo of doubtful value,

And, finally, tho total investmont, including reilrosd consiruction, vwas
a8 great many millions of dollars in the red.

To be faced ot this junctura with @ sclentifically authanticated
statemont that thialrumnrkable high grede, which was being shipped in il
trainlosds averaging 723 copper, and out of wiich oven Jewlery ard othor
ornaments wos being made, and polished chunks of which could bo fourd as
paperwelzghte on the desks of rining ofiices in overy mindng ecity from
_ San Prancisco to Nentreal, was only secondary ore, and might lead to a
ndiéastrous fald) in grode &s depth wus attained forced tho company into &
consarvative attitude toward the future and thoy missed buying the Jother
Lode, whioh lay behind and adjoined tha Ronanza on the east and could have

beon had &t a roAzonably low flgure. Y hed recommended its purchssae,
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bacougo my beliefl wag that fyom all practiceld anyglcs the glance was
primary and would persist An high grade to tho very bottom of the nine.
Somo yenrs latar the )other Lode Ceoalitdon Wines was formed, owned half
by Kennecott end half by MNother Lode dinaes, and tha Yother lLode orc wmas
rined and milled through Kernecott facilities.

The only part of tha Copper River drsinage in which we are inter=-
estad for the purposep of this paper 18 that part comprising the south
slopes of tho Wrangell Yountains, in other words, the north side of the
Chitine vaslley and all ol the vrlley of the Kotsina. The Chitina is the
Copper's largest tributary and enturs the main river from the @sst at a
point about one hundred miles from the coagt, thiua drsining the north
#slopes ol' the Yrangells. Cellirg the rain river the éoppcr i3 a misnomer
in fact, beckuse no copper discovories of luportance wore ever rada along
it or its other tributerdios. The Chitina is' the true Copper River, if one
wishes L0 name by copper occurrences, ard that was 1ts nsme in the native
language, Chitli mogning capper end ns cesning river. They ralled 1% the
Chi=tse'-nrhe ¥ith surrounding rivors being c¢elled ¥lutinm, Tazlina,
Tonsina, Kotsina, ¥izina, otc., how somebody happened to gettle on
Chit=ti-naw for the 'Chitesna! will olﬁya be & mystery. Anywiy, the
Chitina i3 the true Copper River, both in native tradition snd copper
oscuryenca, and only the north side of 1ig anghgos our attontion, compris=-
_ ing un area roughly eighty milos long eest and west by twenty miles vwide,
north and aouths. Xennooott 18 about three=gquartera af tho distance e&st

in this &rea, starting fram the mbin acopper River.
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The topogrephy of the diatri;t ia extronoly rugged, with glaciuer-
f11lod valleys und high steep mountains snd hills, and the rough roeky
8lopea which are natural to the rapid eroslon of a highly glaciuted
countrysida. At thea Kannecott riain lowor camp there was barely room on
the side o the hill next to the glecicr for the railrosd snd the camp
builaingse Aorial trems wero the only practical methoz of tiransportation
to the mines, 3500 feet in slevution end atout threc riles in dilatence
above tho mills The irmediuste ares was subject to snow-ylides, urd these
woro the causc of several Tatolitvioes.

There are only two rock forsutdvns of intorest to the copper m=iner,
8 greonatone and a limestune. Doth rocky wiw up to thouwvands of feot
thick, with the limestone lying contormebly on the (reonstons. <Yhey are
exposod over lerge portions ol the district. Thv greenstons is &
vesicular und emydaloidal disbasle lave, submerine in deposition, I3t
waathors to a dark greenish browmn and its strong contract with the light
bluish gray of the overlylng limgstone furnishes a notebly striking
featuro to the ruggedly besutiful scenery of the comtiry. A detailed
mineralogleal or petrograyhical discussion of the greenstone is outeide
of tha soope of this puper. However, it 18 essenti&l to mention ono of

-its magmetic com_tituonts, namely, copper.s Copper is sstipsied to Le
presant in the rock Lo the oxtent of ebout one-tenth of cone chcent, or
two pounds of coppor per ton of rocks The greenstonc, therciora, ia

h él&miderod to be the virgin soursce of &ll the copper of the district, nnd

8o the rock of peramount importance, In gpite of this fasl no mines have
ever besn developed in it. Copper prozpscts are found in Lt averywhere
but no orebodios, a&lthough 8 great amount of development has been done,
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at widely sepsrated points,

Tho beds of some of the croeks which drain the surfice of the greene
stone are =ora nearly orebodioes than the Iiszures, bhecttuge of their placer
coppar contont. Tho gravel ol somo of ther rung &t leaaf, us ruch &s one
pound of nLiiva copper pur yerd of gravel. The copder occurs es scales and
grains wnd in nuggeots u) to many pounds in wolghte I Deliove the lurgnet
ever fLourd there welighed about 35C0 pourds, It was this placer coppor,
used by the nutives for orraments, weapons, utc., which first attracted
attontion to the region as a8 pvsaiblc source of coppers

Apparently tho greenstonoe relesges Lts copper raudlly enomgh to
cirou.latiné watsrs pussing through it @long shear yonea or fissuring,
but it seemu to possess no repreclpitating cupablility whatever thut would
tond to redepasit the copper along the walls of a fissure or )n tha cracks
of & shear zone or breccia sone within tho unaltered greanstane itgself, nor
18 thera &ny strong tendency ltoward replacesents Lt the surface loreizn
foctors favorable to oro depovition sre usually present, wita tho regult
that rany ol the shearzong outerops arsc relatively hgh in -coppnr contont.
¥ot in gny known woridng In tho greenstone, howover, hay tris greater
copper content peraisted in depth, lund at surprisingly short diatances
below the surfuce he zones dbeccwio fatally barran ol coppers, The typiceald
greenstone showing, then, ccnsists of a shearzone naving encouraging or

even notablo coppor content in the form of secondéry native copper, impure

* chalcogite, bornite, chaloopyrite, malachite, and sxurite in verious

proportions at the surface, with a rapid {alling off in copper content at
dﬂptho
If ervaion were less rapid in the diztriet wnd olimtia. condltlons

such that roak alterstion snd nll gurface factors favorable to ore deposition
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could persist Lo much greater depths in the shear zones perhapd the story
wold be A ffoerent and we would ¥ind numorous reliatively shallow mincs
peraisting to tho bottom of fevorulle desp surfoce canditions, but that,
unfortunately, g not the cose and tho [aveorisble surface sonen, togcther
with eny copper that does deposit, sre whittled olf Ly ercsion about &u
fast as they fornm. . |

It {8 my opinion that vest scounts of copper hove Lesn wastod by
natural csuses in thu diatrict by having bean loeched from the greengtone
by cireulating whters and loat, either by direot disoharype into the surlace
drainage while atill in solution or, 12 first decosited a3 copper minerals
in the surface sonts, have soon been reroved oy erosion snd carried away
in aolid forme What wes needod to-provem this wnsta wes somsbthing to
dapodit the copper {raa solutions and hold Lt thore, protocted from crogion.
Caing to topogeaphkic end elinntlic condltions a deep surlace Lone-of
favorable conditions is not prosemty as mobod above. What wes noedod wss
& qap rock of such chamlcal and hymical propurties that Lt would be highly
favorable to rapid deposition of the coppor from psolutlon &rd into whiash
the solution shannels would ponetrate far erough to condust the solutions
to tha point of deopozitlon, whera, deaply buried ir solid roeck, they
‘ would recain until pineds Simpla &nd i:deal es that may soum! 1t is what
happenvd at Kenneaott, kKature there sot up Just sush & cembination of
_ geocloglc factors, pruciuoed tha richost coppor mine ever found and, so Ifar
u I know, nevar repsated the axperiment anywhere. Even there orosion
had finslly reachod the fisauroa_ and pr blably had rexoved more acopper than
was loft to miney but evan the regnenta rade & Yg nine,

Puge 8. f:
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The geology &t Kernecott is eimple and epparent. Ithe mines are
situated H.gh up in 8 mountain ridge which ls A rugged spur about iwenty
milos long extending straight south from the meln pese of the Wrangell
mountains, Thlas spur lles batwsen the Kennacott Glecier on the west and
Kofarthy Creck on the vast. Its base is about four miles tnrough and it
is nearly onse mile high above that base, tho ragged creat bYelny about six
thoustnd foat aboﬁ ses lovel. The south four smilos oY this spur iso ealled
Porpghyry Mountain. It is an igneous intrusion of light colored porphyry.
It i3 factor nunmber one in the geolopic coubination, doctuse it is une
doudtedly the dynawmic causa of the formation oy Lha ore-bearing rinsures
arxl the eirowlatrion of solutdons in theame The bulence of the spur to
the north 43 greenstone cadped wiih limostones The porphyry starts sbout
onc-halt‘ mla Yo the gouth of tha Bonunza ¥ine. The limestone strikss
about & dogrees northwest and dips tao the northeast at an engle. of 25 to
35 degross. It is moda u.p of two mombers, of which the lewer ore i ahout
minuty feet thlick,. A1l of the halance of the ovaerlying rock in the im-
nediate viednit) ¢f e nines ia composed of the upper iimoatone, & fact to
renenber, becsuse this was the host rock of the ombodieaI, or the !favor=
adle lirwstonet a8 1t was origirelly called at the mine.

Tha ore st Kennecott was depositcd out of rising copper-bsaring
solutions which followed comparstively thin fracturs zoncs up cut of the
greonstona, through the lower limestone and up into the upper limestona,
These fracture zones wero called flssures at the mine &md they occured in
a paralle) eysten, aﬁking in & northeasterly directicn, over the ridge
and toward the Mother Lode mine. Indivicunlly they were dosignated by
néze, for exsrple, Bonenza Flssure, Jumbo Fissurs, cta., Ore wes formed

along the fissures by depesition of copper minerals out of soclution by re= -
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placoment of the uppor limestons at or near iis base. Mo copper waa
deposited 4in tho laower limestone but es scon &8 the base of the upper
lime was roached copper ore began to deposit ard continued to replnce the
limestone up alon; the flssure to variahle heights. For the most part,
therefore, the greatest concentration of ore occured st the vory baae of
the upper lime. Deposition was alded at thaet point by the presence of
a thipk parting between the two beds of limestones In this perting the
line wos sheared und softened to & awall extent, theraeby giving tho copper—
bearing solutions o chance to spread out at this horizen, This partiny was
known &t the mino za the Bedding Plane. It was contimious throughout the
cdrne and wes elwsys found at the base of tho ore or cloac to it,

It was avident thol as tho copper content of the rislng solutians
decrenswd due to deposition {n the llmestone they becwre progressively
and rapidly ispoverished wnitil no more coppor wre left in them and, theree
fora, bayornd & relatively short dissance above the bedding plana;Aor baze
ol the favarsble limeutone‘thara-is no gopper ore along the fixzsures and in
its planoe is an intergrowth of coérse caloite orystals, which comdition
oxists to & relatively shart distance s&bove the ore, gradually fading out
until the fissures thomselves more or less diseppear. It follows that @
voertical crosa~gaction of the ore at right anglss to the {issures is
roughly pear-shaped, with tha large psrt resting on und including the
Bedding Plane, with the stem ond pointed up snd toppod with a tall zone
of caleito erystals. A verticél sectlon taken longitudinally slong the
fiszure shoms a conti{muous orabedy, groeatly elongated; with 1ts top
frraguler and having the calcite zone as & sort of cockscowb along the
top of it, the bottom following the Bedding Plans in & relstively straight

line at a dip of about twenty-two deprezes, parallecl to the grosristone and
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about ninety feet ahove it. The ‘distance from tho Dedding Plane to the
top of the ore, normal to the plwne, wes from 1CO feet up %o 250 feot over
rost of the rine Lut extended up to soveral hundred feet in tho Azurd te
Cloirs and in the sdjeining Mar‘velmw Claim of Lha Yother lode nlno alony
the Bonnnzanvz:ot)m‘: Laie figsure.

Devalopzent amd mining of tho ore was accosplished throurh inclined
ghalty ';v‘nich folloved close to the bottom or the ore, that is, more or
ls83 close to the Bedding Plane. Urilts and crosacuts were driven from
those ot convenient luvels for stopdn; nnd sxploratory purposes. Refore
the mine was abandoned there ware zany milecs of thege workings as well as
milea of exploratory diamond drid) holes, practically ¢ll of the latter
belng draven from stations umderground. Yany of the orsbodles woro vary
irregular in outline with of{shoots into the walls which had to be followa
carefully fo insure full axtraction of the ore. Pulling 2ll the ore fram
the stopes eventually left larpe cavarns, and it 19 likely that many of
theso will remsin open for yesrs, becouse the lime ahowed little tendency
to spall ox sloupgh.

Thore were thres main riaouraa in the mines, all roughly parallel
ard atriking in a north eaatclsrly directions fThe workdings on those fissures
wero all oventuelly interconnucted by means of long crosseuts, some of
thett more than two rmiles 1ong. The Bonsnza=tiother Lode fisaure i3 the
south onc of the uerloes. It 18 the one on which the oripinsl discovory
was nada. Y1 1s the one nesrecst to Porphyry vountadn, which, I wish to
repest, wes undoubtedly tho dynemic ceusn of tho ore deposits. Lookdng
toward the north the naxt fissure is the Jimbo. These two fissures
produced by far the major pert of the oro. The northermmost, and farthest
from Perphyry Vountain, 1s the trie, the lekst productive of the threa.
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In betwoen the uéjor Hagures a few parellel winor ones were found, from
which thore was a reletively small production of ore., Tthe total width of
tho gystem 1o clogs to threa wniles,

In the ardizirel stsking of the clains a continuous group wua gtaked
end to and alony the Greenstone-Llimestono contact to cover tho jozzibility -
that either thu contact or tihe parsilel bhedding plenc, # szort distance
apove 1t, richt ba & controlling ractor in tho genovsis of the ore, &nd,
thersfore, mijht assuro and control extra-laparal mining rights, ‘Tha rest
of tne cleéira were staked moro or lass st right angles to tho contaet and,
therefore, along tho atrlke of the fissures, altnourh these fiagures ware
not atrongly apparent for any prest lengths elong the surfucs, a Tact which
causod Sone confuslon a3 to tho proper direction in which to stake. This
lotter steldng wes the correct one., My first assigrment st Kennacott was
to dotersine i the aontact or the bed .ing plune contfollad in any way the
genesis ol the ore, ard, therefora, 17 any ratier of cxtra—l&ter&'i riguts
was involved. It was apprent fram tho vnfj astart thot the vertical fissures
wore tha true loduzs, aul we wont on from thora.

Up untdl that tiwo thoe tao lixmestonaes had boen distinguished Irem each
other by calling the lower bed tho wnlfevoradle limestone, Liecause it had
no ores in it, and the upper Led the favorable limestons. The visual
differsnce botween the two was go slipht that it had not been noted. PFoth
limes were &lipghtly orystalline and of about tha sume colors. I méde an
b ihqusis of aapples of cach and found that tho so—ctlled favoradble lime was

dolamitic, analysing about 35% megnesium cerbonats end 65¢ celotum carbenate.
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The unfovorable lime contained about 2.5% magnesium carbonute and the
balance was calceiun carbonate. Sach lime contadns only about one-hslf of
one porcent insoluble matter, The dolomita ia 8 little more sugary in
texturs than tho stralght lixestono ard tends to a browniah tinge of
color, wnich helps to identify it in a hund speolmens.

The dolomite was extremely favora-le to complote roplicement by the
rising copper solutions and orecdeposition started izpedlately after cntry
into this bed, cavaing tne orovodicz to occcur in tholr greategt width near
143 boss, and in this horizon solid chalcocite up to as much as 0C I'set wide
w¥as fourxdl in Scme insiances, In respact 4o ore deposition the underlying
pure lrestone who rakriables Thla ndnety-foot bed Ls barren ol &ny
rotallic minerslization, erd in Lt the flasure itself often exisiz ag
wido oéon erocks up Lo several inchasg across; ol of great exoent, with
only oocasionsl grean scales of malachlite on thedr sides to himt &t the
enorzmous quantities of eopyer which had p@ﬁ;c& thraugh thes 1o be deposited
in tha dolomite above., The full comginution thore at Lonnecott is &
olaspical oxample of tha influesnce of wall rocks on tha deposition of
netéllic minerals. To repeat thiz and make it clear: The first dynamic
step in tho formstion of the ore wos the intrusion of the porphyry, causing
the fisocuresa o form end solutions to ciroulate up along them, The
greenstone containg copper 88 & mbagnatie conatituont and gave {reely of
this copper to tho solutions, dut 1t has no roprecipltating quality and,

‘ égarerore, Ho orebodies oceur in it. While pssainy through it the solutions
were collectors, not, depositors, On leaving the greenstone the solutions,
now copper-bearing, entersd firot into the pure Llimestone corprising the

lower bed, This bed wes relither coppor bearing nor copper procipltating
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and the only appérent offact on it by tho solutions was to dissolve and
scour it leaving open oracks through which the solutions [lowed on casily
throuch 148 nirety-foot thickness up to the dolomita, ard thore sisily and
rapldly repluce thy dolowdie,; leaving therein solid bdodics of purs chalco=
cite snd stockworks containing steincera of chalceocite ayw the copper
caryocnates, molachlic and azurite. Perhaps tlie tleroscepe told the truth
after 211, btecuassa tho deposits micht he celled upside down depovits, to
borrow Lowis Lovenssier's doseription of the rine. 7Zerhape the copper first
formcd‘borﬂito just as tho pierophotographs geen o ghow, but if this was
the case it ¥as, in my oplnion, some puroly momentary réaction which right
have axdisted under the conditions of nsscert x=inersl depogition. This would
not be out of line with secondary snrichment due to surfaca comditions, xhere
chaloocite forma on and replaces existing pyrito, chalcopyrite and hornite,
but 1 1% happencd in the case of tho Kernecotl glance it pust hafe baen

a2 continuing moleseular intorchenge of some dnd lasting just long.enough

to leave & record for the microscope. Suifice to say that in all practical
consideration tho chulcoecite at Kennecott was primary and persisted &s

such to the very bottom of the mine.

Another goologlie factor, mechanickl in its effuet, had & major
influenca on ora deposition. Thiz consisted of parallel zones of breocistion
vhich croased the {fysurees &t o lerge encle. I Lollove thoy wero due bo
folding, bechAuye there is no evidance of extersive moverent slong them.

Fha tmportant thing is that they occurrsd bafore the deposition of ore,
and thoy hed. ahattored the dolemita, leaving it accessille and porrieable

to the copper solutions, thus siding impressively in the replacement
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rogetions. Wherever ore ol theso tonos el prior brecciation croszed a
fleswre thore way usually an enlargesent of the oredody. The tiy bonanzas
wero &lwtys found at suech an intorscotion. ¥Ye couldd oftnn prophos:’ an
orobody by prolscting the atrlke of & braccis zone from where it erossod
an operdting area over into 4n undevelosad ared of & parsllel {Lasure,
Furtherzore, Irom tha oubteropy of theso zoncs by projecting them dovmwards
we wero able to prophssy provable orebodies far sheed of develojmsnt. Thia
reagoning wudg tho beagls of pg reconmendation for tha purochese o2 the Mother
Loda, which was gituated to tho cest or the Yonenza on the reCurthy Craok
gide ol the ridye along the astrike of the Nonanaf rissura, and, of course,
in the direction we.werce advancing the sining oporetlons.,

the discover: vt tho doloamite waz the countr;’ rock necasaary to
eontain ore lsmodintal; 1:d 40 the noed to inow how fexr to the cagiward the
dolomitlaation extenced. It wes in the winter &mi tha ridge behind the
mine wom entirely too rugged end dengerous for sny surface cxzmin&£ion at
that tdme of the year. 'fhe lother Lods L:ind an tha other zide ol the
nountain offcered the only point of aecess at tha tire, &nd 11 the country
rock there were dolomite that fact would be ol grost importance. 7The
o¥norg of the twe minca were at loggerheads bul the operating persorneld
wap not, and I was able to (et permlssion to toake scmo rock samples from
the Mother Lode workdngs. Y found that the rack there was dolomite.
Howevor, 1 had not yet noted the importance of brecelation at Kennocott end
;6 I raile& to look for it in the Uother Lode workings, After returning
to Keannocott and notiny the brn-ccintion anzl ita effect, I returned to the
Mother Lode for a sccond look,; but permisegion to do 80 this time wes not
forthooming. I remembor that I was not even invited to havae something to

eat or to stay overnight. Being too irritatod to complain I mushed back
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down the road in the dark, et 25 below 2ero, eventualdly ro&ching the
little town of McCarthy on the railroad, four niles bolow Kennecott.
¥clarthy, now a ghoat town, was wide open in tlwaw dsys, and it wes not
trouble to get & meal At any hour of the day or night. I shall aluways
renembsr that one, becauss I had traveled &bout thirty=five miles with
nothing to eat sincg brezkfast st Hennecott that morning,
3y projecting the dip and atike o tho bedding plane or base of the
dologddte as it existed at iic-rmocott_ I had estinated that the mining then
veing conducted at tho Mother Lode #®s aboul nlaven hurdred feeu above
ho ‘scd-;ling Jlone, or rost favorable locuy for ore.  The workings, 88 I
had noted on my one visit there 5 eonteined sone erall twlles of glance,
which the nacagesent wes sinlng and shipping but no proiit wes belng nade
{rom the opsrations becacso tho ahowrings were toe scattered und smélle
Howaver, these orev gecurrrences at that helght in the dolomite were of
groat Importence, as I aaw it, judging by experience over in tbol Sonanes
whora ore, So far, had not persiated in heit;ht ubove tho bediing plane
beyond a couple of hundred feet. The presence of cre so high up in the
dolomite st the Mothar Lode, ocould, therafore, lead to one of three con=
clusions, iret, 1t had oither boen woved up there in place by faulting,
which was {ndeed & saarious comsideration for the future of the Donanza, or
clsa, &g & sc@fHd unfavorable possible factor ol the virgin ground which
ley shead of us at Kennocott, the dolordte was not broccictod shead but
© dight and ixpecrmeable, thus 3tifling to a dangerous degree the favorable
taloncy to replace and deposit. IL this were tho casé s of course, it
followed that the orsbodies below would be correspon.dingly gmpll and orrqtia.
Rowever, as & third and most faverabla consideration, 1 the dolomite were
extongivoly and intensely bhrecoiated it followed that tha solutions in the
Uother Lode arez had to have been axceptionally rich and in a long continuing
Peage 16 o
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flow 85 *hay ente-rcd the dolomlts in order that, sf{ter normal deposition
at tno low horizons, thore would stild be onough copper laft in soluiion to

form even small orebodiea &t an hordzon as high up &3 tho Mothor Lode worke

tngae IX thig were tho correct answor tnen thore nust be very lurge orcbodies

close Lo the bedding planc. feing denied the poasibility of dotermining
this by a iurther cxamination of the Mother Lode workings wss a disappoint=
rent, but 8il I could do about it was to walt until apring, when a surface
exsmingtion would be pouaible. farly in the siyring of 1913 I made this
surface axamination and Jourd 2 very wido éona ot brecciztiony which ine
cluded 2bout hall of our azurdite cleln and moat o the adjeirdng Warvelous
Claim of the nthor Lxie.e Thare waa no ovidence of feailting. I was puch
Lrpresved by the geolodlc avidence thero ard agsin tried to get (e ddreh

to take favorable setlon on the purchese ol the Mother Lode, but was une
successiul,

The sequol for me emae in 192L, 3 had returned to iieznna>cot£‘aftcr
rine ycsrs of atmence, The Yother Lode Coslitation Uincs owned hals by
Kenncecott, had besn formed. The Bananzg-liother Loda inoline had tean
sunk to & point below tho Yother Lodo woridngs end mining opocutions ware
being carried on in the Azurite-t‘arvelous srea, sr.d an orebody sbout one
thousand feot long ard up to 00 feet wide of slmost soldd glance had been
exposed thiere. Tt exterded to hWundreds of feet above tho base of the
dolomite and, I bolieve, was the lurgest singla body of zuch high grade
mé‘opper ore over discovared anynhere.

To roturn t0 earlier years for & wopant, develoyrent hed beon stertad
and carried on in tha Jumbo [issura, which wag the next major [issure towsd
the aorth from ihe Sornunza., Tho surfice showing where this Tizsure and
badding plane intorsectod was so swall that in the e8rliost staling of
olaimg this showing was not oven staked, und thore was very little showing
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of copper aléng tho outerop of the fissure itself, ®hen development
Anally got started it wan extended by mesns of un inclined shsft, sunk
parallol to ths flasure ard a nhort distanss from it and inclined, to

koap Lt purallel with Lhe bedding planes Short crogscuts wore driven {ram
thds inecline to the fissure und drifts run along the fiéaure in both
drections. In driving vack toward the badding pléns: on the 2C0 Leovel drift
we h&d &boul ona foog of glance Per a short cisiance. Thon, in ono round,
this ineresged to threon feet and in the next round waa solid glence the
2ull fece, m»d ihe lece looked like 8 coal mine. 3o continuce in solld
ore for & distncs of 120 foet to the bage oV the ore. Thon we drew back
and drove a crosscut sach way, sncountering lisestone at abuout Jorvy fest
on o&ch sida. This guave @ hordgontal gection of solid plance, snaped like
8 pear, 12C feot lang end 80 feet vide ot 1t8 groatest width, This ore-
body, 88 I recall it, produced about thirty million dellars worth- of

gopper in ore running about 70% metal, ard was ona of the big bonanzas found
in tho mines. Thera was nothing on the surface to indicate its presence
except intensoe brecciation crossing the fissure., I have dascridbed 1t
rowghly so that you ean huave an idea of what these bonanzas were like.

This discovery happmaed Bt sn opportune times The Kennecott Copper Corpor-
was organizced and put on the wmarkot that winter, and the news of tuls ore-
body ond the very profitsble production covang I'ram it helped to get the
gorporatiom off to a8 good sturt.

It wag elazo opportune bacsusa, at the Soncnza, things were not looking
too bright. Devoloprent haxi rwached the 500 lovel and hed encountared
what was callod the 500 Foult. Thu lixe took on o aoft eortly textiure,
the fissurp faded ocut in it, and the ore ended. I was awaey from the mine
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on other examinations &t the tine this was encountorad and when I rsturned
the ground was timbsred and tnore wus littie evidencea to wark on, Howaver,
1t did not look like & fault to wre but zmore ke sn inclusion of foreign
matter in the limestone, In any event Lt was ominous, und &3 wich or mors
50 was tha fact that in tha stope {rmedistoly preceeding tho disaovery of
thia ' frult! the ore had changed in mejor pert from chalcocite to covallite,
a lower grede sulphldo of copper. Parhaps thls was the beginning of the
chengn that the miuroscépe hed prophesied, In any event, Vr, irch
hed {csued arders suspending Qurther development at the fonanea [or the time
beling,

At tho Bohanza aa yensral oremsn was & rmap named Yelvin leckoy, whom
I had hed with me on zone other exploration work for the company in 1912,
after which he hud gone to Konnecott. leckey was s vcfy cepable mining
mah, with & noste for oro, &2 ihe saylnz goes. We had often discussed the
gaology of the mina and ware in eccord on it. 7o ware uagrsed that the
S00 feult was not & feult. That winter of 1914 T was sogein away f{rowm the
mine on oilicr work, So I wa8 rot at Kennecott when lleckey decided to
drive through the 500 Fault. fHe got pormission from ¥. H. Seagrava, the
nandger, to nse thirty pachine shifts in an effort to find ore on the other
side of whatavor the fault proved to ba, L {ter one scek hls work ran
heed en into the {issure on the other side, «ith a three-roct width of
glunco in 1t, &nd fron then on the issue at the Sononze was nsver sgaln in
. doubt until the Iinal end came, ay 1t must to o1l mincs.

A 1little of the sarly tdstory in discovery of the mine is of intercsat.

At the saueo tirme that the grzad gold rush was on at Slagway snd the
head of Lynn Canal a much swmaller stampeds, f8r up theo coest to the northe

wost waa hoeded for tho interior and the uppsr waters ol the Copper Rivsr.
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Thara was no foasihle routa directly up tho Copper itgel? through the coast
ranga becauwsa of impussahln conditions in the lowar ceryons of the river.
The only foasihla rovte was fras tho heed of Ynldes B&y, &n arm of ?rince
$¥illlem Sound. Vany lundred of xwen landed there in 1898 on thelr way
Into the interzore. The only posslble routn thet Mrzt year wea up ond
over Jaldez Zlaclsr, then dovn the Rutine Zlocler on the narth side of
the ranzn aud dowm Kutina Loke ard Rver to tho present site of Copper
Caniar on tho Coppere Theore areg men baded st Copper center who dled
ol scurvy there thosa cerly deys. In aubssquent yeara the route to the
interaor followed & troil cut by capt. tborerombie and his scouta up
Kaystone Canyon, acrosa Thompgon!s Mags und Fraestine *azs &nd domm the
Tonsing, wiw wvale of the presont Slshurdson HWghwars Ae & part of that
original glacirr stémpeda there was & group ol 2izht men, af wham four are
portinent to tnis historlecsl sketeh, namely, R.H. UeClallan, B, F. 181lsrd,
Clercnce ¥arnsr and Jeck Smith. R. $e ¥ellellan wes a timber crulzer from
Winnesota, and hy nature and in fact tho leader of the group, A wonderful
nan %o be out with in the hills, Xillard wags & promoter) 8mith was fron '
Lontuna, snd By experience the only minar in the groups ®errer was Smith's
partnar., In progpecting the group had sgreed to pool thelr interesta so
aa o share in any dlscovery rade Yy any members Thoy procnedal over the
Clzcier and domm the Coppor to the Thitina and up that valley, and that
- of 1tz tributary, the ¥ixins. At the nouth of Dsn Creck, ghout 20 niles
a.out.hca‘ut of Kernacott was the ouep of Chiel Mikelai, who sent some of
his men with them to 8 copper osuterop which the natives Jmew about, buecause
it was gltustod near gome of their favorite hunting growmds for goats and
gheap, It was on Nikolei Creek, & smsll tributary whioh onters MeCarthy

Cresk from the east a fow nriles above NecCarthy Creck!s confluence with the
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¥onngeott River at the foot ol Xonnoeott Clacier. Ls for as s known

the natlves hid never gcen the 3onsmze }ine outerop, only ¢ few niles &wky.
The Hikolaei outerop waz in the gruenstono ard wes one of tha hest sncs over
fourd in Lt The outcrop wan grectacular tecavse Lt containad 2 considerdhle
grount ol borrdie or pescock copner ors, awdl hmd attracted the attenmsion
of the vatives, I bellove the stakdng of tho Mikolal, in July 109D, was
the {irst to take pglaco in tha copper country. Uillard, who was a natural
wining promotor, mede srrangecsnts to fwy out the other pertnerg with
stock erd cesh, brought out sacples of the ore ard provwoted o compiiny in
the 8tates to develop the mine, He freighited &n onutrit in during the
following =inter with wnich Lo do the work. YeClellsn had hoon esked by
Millayd's backers to take cherge of the davelopmant sork on tha iiikolel
but had refused teo do so becaugse he wished to be fres to cerry on with
prospesting. .f\ll the group helped in the frediphiing orf the tikolal out-
fit and VeClellan stayed on with ¥illord et the Mlkolai to ¢ive him a hand
in gotting started, bhut withou! poy. -Uillerd, in tho mehntime, in order
to devota all his time to devalopment of tha Nikolai, had withdrzwn from
the prospocting pertnership. The rest of tho g;réup had paired off and
wore prospacting the distriet, with veClellan tomporarily &t the Nikolai.
Thasa facts are importent boconuse ol 8 sylt browht later by ¥illsrd
clatming an interest in the Honenza discovery, Jsck Smith ¢nd Clarence
varner were prospecting together and dizcovarad the Bonanza Mine in July,
1900, ¥etlnllon told mo, &3 I recall 1t, that 4t was Clorence Warner who
came down to the Mikolui to tell hin to como and seve what thny hed found,
The main outerap of tha Bonansé was in a cliff face of tho Unmuestone at the
head of & anall glacial eirque. The green maluchite with which the ore
was filled, made n spootucular showing sgalinst the light colored lime.
sndth and warnor had paen this fron far below and had aliﬁbed up to in-
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vestigate. It gnppened that one ol tha membors of a L. S Srologleal
varty whilch weg on reconnaisance that year, hed also a'pottad it through
binoculars fram across Kennecott Glacler snt had worked his way acroas
and up to the showing, arriviny thereo only a fe¥ hours later than omith
and #arner.
At the Bonunga outcrop erosion had romoved n uvart of what had ~esn one
0! the large bonamzig of that fissura originslly. A large amount of
high grade float wes imbedded in the ice of the small glacier wnich
occupled the cirque, In later years tnis ore was minsd hy stardard
urderground =uthods. The country rook of the Glacler Y¥ire thus consiste
ing of solid Llue dce {lled with taius frapmenta of linestone and glance
from the cuterop, = vrobably another “wothing like 4t elscrhera” to
chalk un for Xennwcott,
| One of tha men on the Valdez beach that first yesr wadting to ';;ot
acroun the glacior, was 4 young nen, named dtephen Pirch. He was 3 wmember
of Captain Abercromblofs saoouts, but his reél ozject in coming to sluska
was to scout for wining proportias, having the becking of three rich men,
one of them his unaele, in the vioirdty of flew York City. Ho scted promptly
to option the Uomima disaovery and made a deal under whizch all the partners
a0ld out to himsell and hia backers. Considering what thoe mine finally
produced, the price pald was not large but it wes a high price under the
conditions thset existed at the time. In facty the yold prospectors of
™ the Copper Hiver rush laughed at those who hod staked on copger showings,
pointing out that theore was littls chance of & rellroad sver being cone
structed two hundred miles thiough that rugged country. Theoy wers nearly
righty at thate It teok throe starts alaisferent points bafore the Copper
River end lorthwestern REilroad wag finally pushed up the Coppor and the
Chitina from Cordove on the coast to the ming, finally arriving there in
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1911, It took threo crosain.s ol tne Coppior to got there and the bridge
across tho gorge of the Kuskulane, & bronch of the Chitina, rivels in
hedght and sfze tho well known Yurricans Gulch hridie on the flagka Roile
rostds Tho Milo 52 bridge was & fmmous ploco of conutruection and rijured
promiinently in Rex Deach's rovel 'The Iron Trailt, It wes eotirated that
8 pernonent bridgs &t tho Shdting crossing, Yile 131, would e 80 exzensive
that ihe Intarest Glona on the ‘nves+ment would exceed the coust ol driving
a new ;iling bridye each ysar after tho ice had teken the old one out,
The probler was hardled in that wey and sasch yesr tho riine was isolated
for & short 2cried during tho breakup, Pesseongors erosacd tho rive on an
gorial tram during this annual shutdown,

¥r. Yreh guided the finencisl, organizasional and to u large extent
the oparational policy of tho mine and tha Kennecott Copper Corporation
until his death about thirtecn years ugo. The Corporstion eventuially
purchasad tha lurge porphyry-copper mines, ttah Copper, Hevada Consolidated,
Chino and Ray in the States and Braden in ©outh America and other mining
intereats, The Konnecott orebodiss, thsrefore; micht be celled the
seads thet started the growth of what 48 now the lergest copper mining
conpany in the world,

The fact that lecZlellan wag ataylny at the Nikélai pine ¢hen the

Jonanze wrd discovored and went alony with Warner to help gtaka it, led

... to a femous trial over the oWnership of the jlonanze. Kounecott thus, in

carmion with 81l big mineas, hud its trlal to settle titles 1dllard and
tha Y¥ikolai peoplé oleirod that YeClellan was working for tham ut the tire
and that this gave them grubatoke rights in the 3onansa discovery. Thae
caso wap tried in Valdex some yosrs later. Judge Jes, Wickershem, later and

for many years Uslogate to Congress fram Alaskn, wes district judge at
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Valdez at the time and prasided at the Kennccobtt trial. The evidsnca
shoved that dellellan wes not working for the dlkolal and Rillard lost the
case.

It was the oustam, tefore the railroad deys to leave & watchman each
fall at the Bonankd. During Some o those ycars Jack Smith was left thoro,
and ha would prospect the surrounding country In the #wmer. Ho arnd YWarner
found the Yother Lode outerop in 1506 and ateked 4%, erd in whith tiom was
& rion nsned 0scar Sale, <ometise oltar that Usear Sale in travelling on
the Lo of the Chitine Kiver brokae throuie e rolled slong under the ice
but luckily hepoened to come ap through a hole derther dowrstreem, and got
oute Ths ordesl seemed Lo effect hlo zind, krd he W8 not the '.aer,e arter
that, finally diseppearing on a trip to the States, without leaving a trece.
Whon Jin Codlrey promoted the Mother Lode Winea, no hed to dedl witn Uscar
Suleg! estste, but that put an slomont of uncortelnty into the value of the
aovipany f6r 8overal yeara, during which Oscer wes not ofiicislly dead and
¢oudd heve returned and nullified the ¥other Lode desl under wnich Codfray
had organised his compuny. Probably that cl:oud on Yedrrey's title had an
adverss effaect on the sale of hiy stock, aside from the faet that the
rine was not making noney and the outlook for evan the Kenneeott for a
corngiderable poricd wss not too bright. In &y svent during several of
those early yoars of the lire of the Yothor Lade Y¥ne2 shares 4in the rine
._which later aold on an equivalent basls as high a3 818400 per share eould
be purchased in Valder for 10¢ to l5¢ per share,

Much of the glanco fronm Konnocott wus mined directly as hgh grade and
shigped after beiny sacked wmithout any milling operation on it. The glance
derived from the mixnd wnd lawsr prode portions of the orabodiss was ydlled
to B high grede conecentrato, ulzo sacked, and shipped. This glunce portion
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ol the rdllin; ore was casy o0 recover. 1t was & Hipple milling operationa
Howsver, thera wds a conaiderebla pureontago o tho copler in tre Jorm of
carbonxites and this was much nore di ficult to (reat snd the tulling from
the wmill was high in tha earliy deys, becuuse ro sethol oi recovery other
then a slzplo gravity -ethod was availablo.

A young man humed I, T. Stannard was sent vy Iruo operations in South
inerica L0 try to ismprove inc racovery of the carvoratcs. He was a Lrillient
motallur;dst and was very succesuful In {eproving the =illing practlce ab
Xunhnacott, tinally working out the lasehing of the carbondtes by mcears of
axxonias Tho I[inml overall recovery at Aernscott wag vory highe. 3tannxred
vas also & brilliunt oxocutdve nd fins:ly worked up to the presidency of
the Xonnecott Copper vorporatlorts

Concorning the posaibility of avothar Lemnscott nine ‘olny found
in the Copper River Countyy it is my opinion thet this will nol happan,
Thore ayo @ few ocourrences in tho Usie, sindtler in type tu thoze at
Xeansecott, but they wre szall end discentinuous. I know of ro other
placa whera the geologis factors found ot &onnucott occur in full meesure.
Considering thase fuctorslnnd the greot unoﬁnt 6f unsaccessiul prospecting
whioh has boen done it scems highly unlikely that apother Kennocott will
be founds The groenstone has been provai to contain no orabodics. There =

fore the district would gesm to have no futurs &8 & copjer preduced. But

“ - -times change. If I woro young agsin I would praspect the headwataery of the

Chitina and tho fJremner rivers for Uranium,
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OLD MINING RECORDS ARE SAVED
KENNEGOTT MINE IS HISTORIC AREA

The day-to-day details of the life of
the Kennecoll Mines fay in drifts of paper
in the red-and-white remains of the giant
copper mine.

Records of ore weight. purchases
from 1he company store, hospital
operations. how many crackers each
worker consumed — even the smallest
details recorded for someone. And until
this summer, they lay in heaps dampened
by snow and rain, tossed about by wind
and careless tourists,

But this summer, a team of
volunteers rescued some 100 cubic feet
of documents, to be placed in the
University of Alaska-Fairbanks
archives.

The Kennecott mines, which opened
in 1916, were some of the greatest copper
producers in the world unttl ecanomic
conditions forced its closure in 1938.
Woarkers simply-turned the machines oft
and left, leaving the buildings and
belongings to the wilderness,

The mine complex, in the Wrangell-
St. €Elias National Park, is still a
staggering array of buildings, all painted
red with white trim, climbing up the

steep. bare mountainsides.
Today. "It's virtually impossible to

climb up and see some of the upper
mines,” says architect John Baker.
“They’re some important buildings, but
so high up it's probably impossible to get
materials to them.”

Those may never be preserved, he
says, and many of the larger buildings in
the main complex may share the same
fate.

Baker is a member of the Anchorage
Historical--Landmark Preservation
Commission, a member of the Alaska
Historical Society, and the National Trust
for Historic Preservation. He and his
neighbor, Or. Ken Richardson, were two
of the instigators of the Kennecott
records retrieval project.

The Great Kennecott Land Company
purchased the property several years
ago, trying to take out some of the copper
that remains on the surface.

Owner Jim Harrower and his partner
tried to preserve some of the buildings
and sold others, trying to encourage the
new OwWners to preserve them.

Working through the Alaska

Histarical Commission, Baker applied for
a 550.000 grant from the National
Endowment for the Arts architectural
division. lt was awarded in January 1979,
and work began soon after.

The project was finished in 1981,
with the publication of “Kennecott,
Alaska; A Historical Preservation Plan.”
But one of the recommendations in the
publication was to save the records that
were rapidly deteriorating due to
weather and vandalism. Michael
Sullivan, a Western Washington
University professor, wrote a grant
appiication through the Alaska Historical
Commigsion, and received a $3.000 grant
to retrieve as many documents as
possible and move them to the UAF
archives.

Moving them was a major problem,
however. The only access to Kennecott is
by air and/or foot. Travelers from
Anchorage taks the Richardson Bighway
south to the long unpaved Edgarton
Highway.

In  winter, the two unbridged
branches of the Kennicott River can be
crossed on ice by car. (The River is
spetled with an i, while the town and

_mining company are with an e In

summer, travelers must hand-propel
themselves across the rushing water on
a tiny swinging tram, and walk five miles
to the town. Local residents have
protested state plans to brige the river,
fearing that will bring too many tourists
in and disturb their lifestyle; however, it's
difficult to bring in restoration materials
without better access. A foothridge is
being considered, Baker said, along with
a car bridge for local residents only.
After the material was gathered, the
Bear Creek Mining Company, the
exploration arm of The Great Kennecott
Land Company, donated a day’s use of
their C-123 “flying boxcar” to the project.

The plane brought in tons of materials for
restoring several of the mine buildings,
and left with 45 boxes of documents,

The papers, dampened by rain
during their transport, are slowly drying
in the UAF archives. Sorting should begin
this winter within two years, an”
inventory and access to the papers will
be available to the public.

Baker and Harrower are hoping that
work on Kennecott will continue. They
have spoken with state and national park
officials who say they'd -like to help
preserve the area, but dont have the
money.

in the meantime, Great Kennecott
Langd Company plans to reserve four of
the buildings — the leaching plant, office
and administration building, power
plant and main mill — in casa state or
federal parks eventually can presarve it.

“Its such a big ¢roject that
everybody runs when they look at it,”
Harrower said. However, tax credits are
available if the buildings are restored for
commercial use, and he’s also pushing a
plan that would lease the buildings out as
summer school or camps for the
University of Alaska or other groups.

Amerlean Mine Services, Ine.
(A member of the C.M. Group)
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VIINER BEWARE!

Investors considering the purchase
of mining claims in Alaska are cautioned
by the Bureau of Land Management to
check the status, or ownership, of any
claims before buying them.

BLM District Manager Wayne Boden,
says the principle of “let the buyer
beware,” is a good one for people to
remember when considering the
purchase of claims because of Alaska’s
complicated land status.

"There are hundreds of fand orders
that affect the status of federal lands and
a person’s right to ctaim land or mine. A
seller may not always have clear title to
the claims he is offering for sale,” says
Boden. The mere existence of a document
which states a claim has been recorded is
not enough.

Anyone interested in purchasing
mining claims can check the status of
those claims by examining the public

land records in the BLM's Technical
Information Branch, For federal lands
located in the Fairbanks District in the
northern half of the state, the records are
avaitable in the Fairbanks District Office
on Fort Wainwright. For lands located
within the agency’s Anchorage Oistrict
the records are in the Federal Building,
Seventh Avenue and A Street,

ARCO ANNOUNCES SCHOLARSHIP DEADLINES

-- Ataskan high school seniors have
until February 15 to apply far Atlantic
Richfield Company’s 1983 schoiarship
program.

ARCO will award ten $1,500
scholarships to Alaska high school
senlors who will graduate this academic
year. In addition, two honorable mention
award winners each will receive $500
cash awards.

Every high school in the state has
received application blanks to be filled
out by the applicants and mailed to the
ARCO Public Relations Department in

Anchorage, along with letters of
recommendation and a high school
transcript.

The scholarship program s
designed to encourage young Alaskans
who show promise of making a future

contribution 1o the state of Alaska,
according to Paul Norgaard, President of
ARCO Alaska, Inc.

The panel of judges from outside the
company will select the winners, taking
into conslderation scholastic
achisvement, leadership ability,
financial need, character and
ecucational goals.
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