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SliMVAR'f 

.A. ~l. ~dlOrbat&ll o.t 131.l'!lmW 1 Al1r1k~ dttl'1D,I t#h• 'lldntt~:- flt 

194~ oa.used m\!lelt b.ilrdlhi.p ~118 the ~idmo JKJpulation ot that, 

aeitl.un\a Uoal Of)!l~lleilf& in tl),• v:Loix:d.tq ot lkrl"<>W1 'Vlld.oh 

CQulfl be u.\UJ.Md. t~ la\l.l.o'ri.~t.~ tu.ti.~ :~111 ~h~l"b~<Hi Wfl)t.'$ tt::it~d. 
'· 

bl' the IUr•att of ~tt du.rr:tng tm& 1at•tt.<H' fl)f 1943~ :r:11 tb• sW111U:r ot 

1944 an ttql.O:n'l.ti!lln pn>gt*atu WI.I# u~~tln Gn t$J.e@tiiid coal dei)~1tas 

QU th• *$de !t.lW:t" and 111 the P11urd lq ~* Tbti &xpJ~ot•ation •:t"k 

ouried: on at t.b.1111 Mftatt. ttvor Wl$it iii ol.91~ cu::iop$~at.i~n with tht 

Otti• ct I~ian Atfai:r• o~al :mil'&lfll l'>N#• Wh!l.ch W61Jf ~iq o~ 

d.uo\64 to 1tave ott anQthtr t\ltl 1twrtage at »anew. 

* Tb11' W6\t> m1n,$rtAJ.a npo~ h.a~ bc'11i1 p:repa.a:'ed. t01~ the •n&i~~-s Nld 
!(lt>n1ult11:d:.1 of the Biu·11u~" ot Mine .. flf);r th~ii• techrd.~11 nview and. 
•rlt1c11m, and to k*•P t.h• :1nto•"m6d of thf.I pr@gftlfJ ot the lunfi\u. 
of Mifl•1 we ~l"ala p1•oe;rd. It .ls mt to be Wl\de ft'fa.Ue.til.e to 
others, a.1 the "•ta 1.:re eubj"ct t~ 01H"X'flc1~1ort Md rev111ion* Tho 
li-1. :NJ.>Ori.1 when iifl!u.Gd1 will be dil't:~;ribut.tdi on a limit~~d bt!t.els 
to of.tioials ot the federetl war agll}net•1 • the t)WfUU"S or 0p .. :!!1t.tt)rl 
o:r the JU'Opert.1esx. d$Hr1~ thtil"mi:n, Qfld to e•:rtd.n tlltbere with 
fpti;citic ~ono•m ~;n. th.it f"r.oouotiCJn of m1..ru1i•aJ.s vital to t~1tJ P*""' ... 
i:nJ.t.ion ot the wt.r. 



1?M lJU~ll&U of MJ.n1s ~xpl•¥"tition. at Al•:e.>tte R1V6r am :Ui tht . . 

hf.rd S. ~rea 1ncU.~ate t/h(t exi.~t•ooe. cf t:J•piro:dnmt11.f· lJ.21t'Xl!O aMJt 

tl>lltt ~t tubb1tu.miMtAfJ 1otAl, of Whioh 68,00o ton1 may b11 G(>Mi4(.)"4 
-~~ 

m~uu~urrul eo.il ood t.4,t:XXJ toi~1 indicated ul'ilal.. A pi-el.:iJAi~ ti~• 

tlon 1nd1c&t$;s a 'V'4lry l8'1?ge tt11mmge fflt sttlilb~.t.wd.Mlm o.oal c.ould. be 

d~loped. al.orig the eaet bank ot thti) ltuk 11.VfJ:r !!O m:U.e1 1t:>u.th ot 
' 

vt~:b:mrl.ght, Al~!l.lka. 

The Bunau uf M:in'lt1 propo~$1 •.md~:rgro= ~ and p1l.l.l.lr 

~'1& --·th14' fol" tho ~t1&l d.~posito 1n th11 VAelr.d.t.1 ot the Of.tic• ot 

D:diu Af,ffd.r-a •111m pit minei on tb@ N~m.d~ ltiV•l"• 

tlttll dtiipodtn known tG Ot)OV nea:11.1 oth111" villag•f) \Ilona tib.• 

Al'O'it!A '1o&$t Qf Al$1B ~b.oald filfi ~.nv~1\ig~t.ed £mi pla.iw 11ad• tor t.he 

u~iU1~tion o.t tho1e depo~te m th$ iU'tarby ~~Wll..ti••t 

ltflROOOOtl:ON 

Aili. ~ne t.:tme th1 /tlQo.k• Ilk~ ;u.v14 in Ul\Y ~l 1et·tl~ 

m.ttnt.1 IQ1.ttt1Hr1ad.. ~lons the ~th Ot~•t• fb~s• Gttitibl.eentia e:ttt.~~t 

al ta.I' IOUtl:l. &ii id~~ Bil' am. l$lt?'f$l\ftl m,1.1fils 1.:nl,aJ:ld QB th• l~i'i9 

~1v•~1th1 Wbtt1i th@ wb:tt1 !llM ~1tliblit1hfl4 tn\Ul1i posta, 1~boole, ho•• 

pital.s1 ~md )ld.a11.o~ tbe•• p•fl)ple JJlf&dU&tll.y OOl:lir•sat$d. in a. few largt 

vUlaE:•B •~our.td thtt~ in1talla\S.m1.,. th• natu:i.eiaJ. tu~ 1up1~ Mal" 
, ' 

~ f>f the la;r41t4> v+Ulqe1 ~~ ·the .Al"ot.ic C~~1ti b$cqe t;w;ha.ul'rtitd b7 

thtJ Abn{)mtally . l.t.Al:'/!« J)l)pldt1t;tic~ O~USfJ!d by thb• :J.nflt.ut ('if ~opl• t:t•m& 

th0 mrtal.1. oittlty1.~li sctfilti').tit~nt1.l11 

The pi.,pul•t~•t•n ot' B&~);'(m, Alwika aaeont:lne~ to ·M1e 1940 e•n$U 

ie 36-3 p~;rso111, bt.tt. s1M4' ·l;h~t time tbe~ has bee?i a <10"n1ldt!t:t'*abl.t tn. 

onaM ~ l~t.•r •t.1t:f.matliig 1iluet tb' pr~u~ent population ~twe•ii 400 



l!Ud JOO p111:raont1. With the e~ipt~.nn ~f ~' Wbite JX':rson1 the enein 

POJ'>'Ula ti3n is Q(lmpf'i£!1$d, f:>f l1kimfl>' • 

fhe- t~f>Ve~.ant maintdna ~. eob£11ol" b~3pj.tal~ 1to"' ra.c.U.o 

'"* $t,.tion arMi wea.·bhlil' at~tion a·t. Bl'i:t>.t'tllif• In ad.di t..,ion t:o i~lle gov~.,t~teJit 

.ln1tt.\llationil the:t';lll 1m ~ c!atllr>Oh ~Ad ~t.1.211JJ1~11 a.mi & p:rivaiteJ.1' OVflili<l 

t:r~d.~ pQltt1 

f'o.lt" m&l\f y~ar(lt th~ lJ&:r:row E~k£.mt.1$ ti~~M'1id upon 1'6'hlil<»lctu.m. 

wsid.,t(il !:rMJ. C1ipe S~il!H'!ln Md 'b';l1tt.w·a~d fQr· tbl4li:r fiJ.~l •"P.Pla·· TM.1 

tutil. n¢lli~ ow., pi·wid!id. VHti.:nnt,b to:r: the F;$klmo ~·.u:·ini' tih* long eQld 

w:i.nt(::-1,. bu't.i a.tao 46 an 1ddi~!liil~'\ $Ou.re~ ot w.ltill:r e.upply, b11tml.\u~• 

w1.:t!ll1• J.~ olrl!itrl.n\td. .f:rmtt U!.~l\i!'.!fJ .i.a1 . ., ln r~q.snt l/fll3'ffl tb11 tJou:r~<:HJ <1t 

petl"Olij)um, ~•1d.u.e m1t.i driftwt:>~d h&V(; not. bafJn att,qu.a.te t.o meet tb$ 

dlftlnutm1~ for fwtl.. :t"Jurln,1t tht w.1.n:t.~ur ot l9J~;.i.1,..3 ~i it~ll):lrt in J.943 ... 41+ 

D&l'l'OW ~~i:ri~m1ed. &.ft .~~u.t• flfho:ft!~e flt fuel. 

Thl'il f'u.eJ. p3."0bl.~m ~t, l~i:fl'0\1 Wilbllt blt•ouc~ht to thl ~ttontion, Of 

O~tarno!" ltni•r.Nt: J, Grwr,tng, who wn~ in•i'#t:-um011tal in g~t.t:lq a Bu:ven 

ot 1«~1b1~G ~i'agin11:r W to .:triveetigat~ rie.l'>tn:-te(.\ ooal oo<n.u·r•mv11MJ: ln ibt 

V1\'.linS.\7. 0<1al dt!ilX1gits ru.ong hhti Mf!W.de Hiv"~ ~u1d at P•11i"d :Bay· W.l'*e 

UA?r.ir&ll:lld du1"~ _ th1 epr1:nti and fA\lJ. of l.94-', Thllli OttS.ce ot Im114m 

M:t~i't"a al:d.J;)l'~d in ru;lning ~qutpi\ent .it~ B•ptfil1nbut" J.9l.S, atid lfttU"tred 

1t:r·~.ppin£~ "" cp~n ;p~.t mintJ on thfJ ?la¥J.d' Jli.v1H' 1n Jun(t 1 l.su,4., In 

ii 0011junutiox1 with thie w~>t'.k an $IJ1g.bM:1(;)1". · of' the BU:r!!tau ot Mbw1 oor,.... 

du.ot~d a chum drill;Uij' program t.o «1etllllm~n• ·t.he ,tt;nnage ra! col.\\l 111 

the vio:t.u1ty o.t th.e mini., In addit.ton to thi~ wor.k1 t.h~ aui~et..'1.\l flt 

W.r-1 nmct~ ~:!.n&tians ot colltl «:Wposit~ in P«ta.td :Uq a.rea mt Qit 



t.OOA1':t'.ON AMO ACCU~SSIB!l1!'l"Y 

1.t~ M~e.du N.vei~ Coal liU.ri.,_ Op(l);r~t"d by th~ u. a. O!:.t~i~' ot 
-~~ 

Indian ,A,.1Yftd.x>t.1, la loea,t;llld ~J.:iout 60 or1in$ miles s. lf}' \'1111 ot Bt\twrow. 

ah a.ppr";id.nmte latitude "/Oo 30' m1~th fl\Ud lo~tud.li 1!$)!/Q ()Sf ·weot, 

(5!1Ml f:t,.gu,~ 1~) 

Thta ArQtiu 01,.Ulltut1 in tha11 V'!o1t:li.t;r ot: Point Ban:•ow, is ueuoll.y 

ti~ ~t io• between tih• r.tr&·t~ ot' J'ul..r and \bft latt.•~ p&l't of fi•pti-..31,. 

A$ on.l.1 one 1ttppl1 sh:tp oetlla £1.t Har:row, @qi.iipmant. &\\M .sui1plie1 otd•~ 

•4 f:rom tb6 1\,tes lllU.$t, bo em the dock in S1an~ttl• lnttw:'G ~he m!Wcn. 

ot d\ltle: to b• IUN of t•Gaob.ing Barmw thfl"- ~ie ;vea~j,I Al tl:ten an M 

h1i:tbo:r1 «tlong the Arot~.ti1 Coast th$ tmp.i;)j,)•' ehip mu~t anoholi\• t-wo to t~.Vf!J 

mllGI ort shai·~ I a,nri 11ll auppli«tl'J Qi;tle lighte:l."l\ld. llU'!h<il1ll'1' ill •roal.l. D•Ul'l$i 

01' Native lk:J.Jn \:.1041$.t.1~ CJ-tflt Gt l.it\ht;.4'1\!rl.!gl at f~i·nm· ii UIUIU.ly abo"t 

$7 ,JO a ton.1 fir~d.gh'b fr• se1.ttl11 .1~ il+O.oo to t6o.oo p•v t.,n, d_. 

pending up6"n the oJ.e.11 of .m~•:mluu1di1fh1 

'?tie tue u.1u~llf break'" on thl!l Molttfle Rtvo:r th<-) l~.;tt•r pan d 

Jun• and t.'.l:"ot114!.l1 euttiaS.e1ttrJ~1 h~rd fQr d~ el'd t.ramiportat-ian ~late 

i. . .n. S.ept1mbtf' !'I ~. lhJcember. 1st. t.:.o Ju.M lat. ·the 1bena1n is usalll' 

froWitti 1ut:£itiently to p@:irrai.t. b1avy freighting wit.h i:nmwl",.tf,_ 

'b·r'&ttor1 fAUd hoa:q ti~igbtd.ng 1l\!l!.W,l, rrh• month~ of Janu.aq1 r.b~tf', 

:Ma:reb anrl Ap:t•il $.houl~l prove to be th@ .most pract:i.<;lU t•iiu tor freight• 

1ni• It i.~ estimat~d thttt'. trti~:t.ot• f'Hi.gb:t.inei b(i'tiw~il :e~r@w ~•d"'*adt 

rtive:r will uos·t, aoou;h $12,00 ptr ton. 

1.'b•re a:r(* xw ro.ia.f'.la or trail,3 ;tn tl'd1. aJ.rea.1 and d.tU"ing tn. 
a~r 'nont.hs th~ m:i.mt i@ ow~pl,tel"" 1sola.te4 $0 fat" *' ovin·l.end 



'\rm-11,po:rtE~tion im Or;;)m~:ri1•dw Dmring f>t1:t"ioo11 of hi~b Wli~t"i· :tn tbe 

1umme:r t:l,rne t.hl!ill 11d.ne11 c0\.n btJ :rf~i!tl.Ch~t\ by a.kiri bo~t OX" $mall moto~· boat 

t~~n &1"rtlw by Wl!iY ot Deu• Inlet &rld, th~ M@adi l~.t1ND."• How~w~ ,_ 
~ 

6hall.ow water a.nd 1$.hifiing ~utd 'bai•a i:t~l,ong the riv(il:t' uk• wat;.er tx•ari.1<111'; 

ponat.ior1 !Jnpractiaal. dttl"i:OS mott t."tJ! th$ .1wm1(H:·. 

An airstrip l.'100' ~ 1~' tta.1 bot.m t()n1tru>1t1d at the min•,. · 

8.nd ~eiw air EUJ:rvio• 1'* "'vJiUJ.a.bl.~ tbe ent:Lr& :ftiJlli.\.'l', ueit'ilfll whtels iii 

atatM.?.11~ and /i.k1a :J.u w:bit~r. During the IWl&tl:t .. 1 :tloat p'J.m-J)i(lt can l&nd 

on thlill ~I.di: Riv(l;lx; ait tbe m~.n#l· 01· on ouo of th• ~:t"OU.s l&ke1 n11tU"by * 

·v1~1n A11Z1•l·n11. A:trlir;l,f,lt e;,w;1,:r&fJ1;1 a•at.of.l i'i·om l•'u:rbw-~kfl to ·t.h1.t Meade 

Ftiver ii9 f0,6o a pen.ind. '1~1·i1m f:ior~ U11:r:1..~o-w to t.110 .mi,ne a:i:·e on .a. chM'1:.~r 

ba\l!fit!l1 ruid Uf.ntlill,J.y OQ!lilt u'bout $l0QJl00 fen: t,lu~ round t:rip, fheH f;lil&ntl 

~WA:~·xy ~tpp1~<.\Xinae.t~J;.1 l;OOO pound pq J.tnMil'h 

'l'he JtJ.fuk.~ Gom.m.uni~lation 6f41tmn (A~lf\Y $1,atl~ Cori;•.$) m~r"t.1.:t.ne 

a :radio ert1~tion aa.t .HtU':t'nw, a.rl<:i th~ O.t't:1.ce. of Ind.~.an Jii't't.ai:rs ha1 a. 

1.il.U\U. l"&dio flJ'tf,111.:tion at th• iti.;l.u+.1l le Whitlh lf!l~lntli~ir:is uil.y a~hedulea w.i.~h 

t)v~ 8111,r-.rllw ~t:.at1Qn., 

l)filat·<t ri11 li~e 1:bou.t 75 mUeulf s. :fo!l11 w. ot BA~~w1 lmtitude 

70"0 l.3 • N •. l,(~ngitude l!i9° 00 t w, (Sell'; ll'igu.N ljll) Ooal d1pouit1 in tbe 

ar@~ oan be :naaoh@4 b1' •Ill. bo1.t.ff .t':roni lh\ra~Qw, but. Peard Bq and tl'~ 

Qott.atal ViFJ.tl!'Jl'I n:r& (}tl:lt~ Jil:w.J.J,QW11 ti11d b<J~ts d:rawi:l:lg iuox•e thtm .t'ou:r ur 

fiVI' .feet of 'W&ter 'i'lt:tuld not b~ pract.ioal. '?he only othei• uie£iuu1 of · 

1~r ·t.rM~po:rt0tion ~.a by f'l.ont pll!lnr~ which cHm l.aoo on the aihelt.eHd 

watel'.'ffl or the ba;y,. In wint.$%" either dog ttiatn.111 or t 1·a.ot.ol'1 Oliltl b• 

t1tilizH :to:r tl'&tl~po:rtat:Lon. as w$l.l u a1:rpl1ntis •quip;t'H\'ld vd:tb lld.s. 

This ~\rea :ta enti:reily u.ninhab:t.tedJ the ne1r~1~ village, Wto1Jl"" 



,_ 
llligbti, 11 du~ west 2!,i ai:t~line mi1'*Ah Pop"3.~t1on of W~nwa"1ih't,; va.:r!'' 

betiw•utn 300 M4 I~ n~t.i:Vtt18 _. th$ @rt.ly whit' rud.d®nt.11 a:r4'JI tbia GO'v~:rn• 

mont teach.,:r a,nd his wife ~nd. a nu:c·se. 1rhe1~ :l.1 .a. ~lovenmient 1chffl; 
·1% 

a-·adio ~'t.ati<.m,. ~~nd ~tox-e and ~ priv:n.t1:1J.y owned t:i:·a~lii1g potit, ai Wa.1n ... 

W:t'iiht11 

l\l.thougb a :m.i.ru11 leoat,ed in tM.1' n.Na would. b .. about l.S m:tlettt 

tt.rth""':t• :t•rom. Ba:r:i·ow tha.i1 the Meade Ri v~:r :\ t, ha.f.I tH11Vt1wa.l advar1t.~ge119,. 
• 

filis 4'1.J'e1. 1.rs acoe$1tible by hoat~ in swn1ner ~m.d bi oatul.l ot~ b:t"f#u down 

o:r ttthilJir ~ilrgtiinuy $ 1t l'wuld not ti$ nflcesee~):7 to depitnd e.l:t.oi~$the,- uptln 

ai.1-,pl.ane tr.emspo:x-ta.tion l11hich is v0~· "nNlia'bJ,e at thll!I pr~11Jent t.11'Ni.11 .• 

A m1ne J.(l~attlit~ m.t Pat.rd B~\V' c:ould al.at> supJ'l,r WaJ.:nw~tght with !tAe:l.t 

J~nrs l:CA.t~ ~'ltATIJPJflS 

The M1ad~ lUve:r a.mi P~ard Uq ootl:tl du.pomittil ar~ l.ac~tw! in 'bb• 

x·~l~t.i veJ~7 fl.at UG111t:4 pl.~in which ~xtfl!lild.1 inl~tld 20 tl~ 100 miles 

tft& Oil.pl &it1uto:rt to t.hn mm.1.t.h ()f· the Col v1l1~ lli ver • ThiM e"~li~eil 

pla1.n lt''Qgion i! abart~ct~i·i~fJcl h1 low ~lQ.ti.v•ly fl,at tei1tu1••'~ 11.fiw 

meand~!'i.ll& st:ret.rn,, t\~td .ira1\.imerta.bl~ l~iket11 •lll14 ,pond~h Th@ m~ ft• 

l:i.af ot :tb1$ Hgion doem not exat'd two hum:tred f'ett 1 ai~d in r&lt'lt til.all)1tl1 

1~ .m:it over SO ;f'eet. .. 

Th$ D.?'$a. itnmed:16'tely ActJacenb to i'wht< M•ade Rivel' m:tne ifJ a 

luw and neax·ly t'lat plain in wb1eh t,h~ Me~d• Riv•r and it.1 tributart'' 

have 1,,>mt:r.enohed them.5el veei ·to ~ det~t.h of t;tient,y t,o t~orty !'aet * A 

!.ai.rly r~oent, el$va:M.tm of 't;hill ar~a h~a l1tt l:uttnohf)}.'J alo.ng 'Che ;riVEll" 

about 15 feet bi,,'1;he1 .. thtim th& l()W water level, Thai- mmirt;, notioeabltt 

"h&rae,ter·if#tit~ f:lt the a:ra4\ i.s the: riwnoioi'ijr ot the fl.tit J,ia.mf tt.1 the~ 

ao:re no prominent. J.a.nd:i:l&rltt'I Ol:' tin1be1~ to :relieve the 1Mi.enus1 ot t-hti 



land,10•1EJtt• All dep:reiusiiJm~ on Utt.Ill £lat i:)lli\irl o,,ta.,toh U1~ su:i .. tao* 'Wt'l11~~1' 

wlti@l~ 11 hf.llld l>y tb.e froz•ri i..ind~i·l.;15.ng $t.rint,a., ~)fl.U.S:lfll{ a ln:-g~ poi~bioiii 

ot the 1u.:r.ta<*e to be oove:r.*d wlth lakll'lli!il1 pond~, and ma,rah lam:1+ fh• 
~i 

higher 1;;round hi ol\llvex·~~d b;y I.\ 't'J:d.ak m~;nt.le lil!.f ~POD&>' niotm amd. d1t1@qed 

'lfeaet1S1.tior111i 

The l'lt'l.i'IW!'f»U$ J,qi,kesi ponds li11M 8W11irn.ps mak• M.tlJ!' ·i:.1·p~ 0£ o~~land 

t:r~v(Jl)l el'd~~'.'f.ll!l(l:J.y fJi:rc.1td:tt)U1!J m'ld dl.f.fim.t:l.t d.u:rir~~ thiYiii !llwmte1" J001'1tb.,,, 11<.nd 

the lt'~.ft fil>Onf'.:J" tu11d:r~ .!'l!ml-te~l toot t.r~,vel i~u ~111Jl@ei~1;;,.J,y nl.ow t·im:l t •. iril!ff~B.\e 

1.1ricl~rtokit1$;1. 

Veg$t11tion co:n.$1.~t.$ o.:r. n. .few !'.1:'t,unt.et:l will1<1u~ &.n.d othG:J:• ttt&id1nti~ 

fim! bush~.t'f i:rcJwing &l;;:in~ th~ J.3x~g~r ~tx•f.41.1t1.S. .rew w11lowa l\:t'~ fo~.-ld 

ov~r twl,\) t~et high, ld11li• thei lar.1~ m~jaru., ~1~e s.au~l-le.t1 u1:1uttl:U,- lS 

in~he1 <):r letut,. fha veg~<JtEttion 110~ :t'<l\l.ll!l~1t;~ frut1, thli'!! 6tt~"'t"au i0on1it1 

J;il"ifd~bkl:t.el'l1 .Qf m!lk'tl1 J •. 1<)h«!!xls1 g:rliHUiJ arid. $tJd,!$f.lll with ~ .t'tw t11~n 

berr.111 e.nd Qr~nbfltr:r.i1H, 

Th~tei iB no ~Ii ta:llrle min~ or bu1ld:lng tirnlMlJ' wh:too neo1ut11Ji't4t•e 

shipping .iUJ. 1Su.0~1 m,,t~:rill t:rooi. th• Untt~d St~·t11t1J 

CI,JMA'l'E 

Tbllll olimate htn"e :t1 typi~laJ. <>f all :nortl'iwf!l$tt11~n A.l.~u~; tdt4ilit. 

i.s » 1<>b3 Qold w:b1te:r1 acuO:t!lpruiied bf me1vll!lre at.oms, ~md all<:.l'' t call 

uwae1•e.., Th€1 ,niem"i 't,ltlr.~pe:r.ature a'f:, &tl"l''OW .:l'<>t' Ju:nflf1 iluly1 Ai:tgust arid 

SeptE!Inber 1t1 '!f(° F, '1\Jmip0raturett b~lt'JW 32°' j),\,~ apt to oocur du.ring 

m1y mont.h of th$ ~a:r, 1'h~i anual mae.n t.ft'npo1·atu:i:•e fol~ "" poJ:'ieid ot 40 

,-ea.~·1 :Ls 10.1° F. i:t'tl.ble l t.&bulat.~~" t.hft umnthlg ~nd. &MW ~n.C'ilG.ti 

tttnip@1·at•ure to:r tni~ pe:d.od.. 



MONfflt! AND ANNUAI~ MJ1;AN 1fl~4P.E:RATUHE 
A;rot,ifll: Cea.at. Utd.<m • ~wow 

At lau':row thi\9 &Vi'iJl"li\tl{'.l .Pl'1t~ipitt\ti~>n X"ltOW'tl~d 1;JV~i· ~ 40 lf!ifJ.'lt 

period. WfJU!J s.Jlti in®tlh Thi#i 1nel\l~i$6 t.h~ av~rt'*-gitt i'.~llmi!i'«.ll. i'Ol'.' Ml lt 

N'\$e\Jr A"l$X-1od •hioh W'111!1 .5!i"4 :1n<lb,:uih1'1 Oo\ob$t:' 1~ l'l!llpot"tt~d ~1 tw.v.ir~ 
the sr·~atellt- r'•irlfiflll • .- J\m,t:):Le 'W'1't#lfl1" teir ooo:it) oi• mi~• uis~ 14' ava.U~ble 

during the s~r m.:.mtlu~ fi'om th~ r~tv11.i!i'.1J ~id tmi:x· t.rioutari·it.h Duf!J~ 

tbt.t winttix• the oiiLiY w&'t.tt:r ava:tl.abl• :la t.b~:t obtmin(lt.d, lty rMtJ. t:blg ~· ot 

At p:rem.mt no houains tBc:ll.i:t:t~e .a~ av411e.bltJ. at; the. m.imh 

th11•ing the 1~ct1' ot 1944 ~ the la..)ol~ was p@:r.fil\>med by native E~d~~­

wt>.O •ither 11v·o11d :bi tent~ Ol'" built th@l'ttH1ve!E' 11@d. if!J,.001, .At thu m.'U'I.~ 

a wh!.t·• £ornum11 e~plo1~d by t.b" Of!1o~ ot IM1ml. Atfab•a, l!:ved in a 
fllilll*l:lt•"•'ljl;f t''Ml'i\'1 1'lt\tllotliii!~!i#f'-1(1~[111fi •lf'NlilJI tLt Rl .wt•,--~~lf'!~lfNJll(H.t' 'J.'tl'lltt't-~- '~ MJlt 'li joll;.IJrlM~~Wlff!:l#J . . ll 9(k'41tl~~rtWS•.11Jllll\l!t1tl~k'~*"f~- ~tN"1!'Mtll 

JI u. s. l'1it1:th0:r DUl'\\Jl\U 



~l wwsM mo.tvited. on a b~b •l.:i wbhh 1iad, b•.S11r.1 t~wtld ou.t frmt 

kr.r•· 

!ke:re an ai~ n&t!V$ wonara aru1 thttd.:r ttlmtl1~1 :U.v1.ng at~ tbe 
~:* 

Id.mt, AMttio-1. lt~o leb!)r em be ~bt~ h8 ~~, Md al• 

t.hoqh 'lih&llitlt n~itiv~s iu~ :act sk!ll~d w~i~ they llRl~dl be tre.1i11d to 

bau1dl• 1k1.:U.et1 lt:ttlt ••t~lldlled. j~bs. , The )l:ll'iflltHl'l\ '11&11 lll-18 Ml 

IVHW f(l:t~ unllldll4~d Mt!:Y'fl l•J' ii •• ,o $n bo~-~ with ffVfJ:fttm. tor 

1<11 over Ill hou.ru ;pe:r W«Hllh Ai p:r~eut ald.U1d :J.14b$x• mtln'b ~- ~rited. 

~ Fairi>~ {jf\ $1H1ttl.~, Th• "~" 14;1t~$ :ln F11J.ibat1k1 at \he pre1e• 

'Ul!Oi (1944) :11 a1 f(>J.loweu 

SkUltt4: l~~u, 111 ul l.JO t~ I i.00 Pf#1' hft>t 
Vn11Wl~M l•••u1f l.00 t~ f lu2J pctr bout: 

Pnv!<U.nl no •ridtll d.q• we~ i'l141u~et.t. cturk11 ·t:.h• ••k1 t~~ 

and-a-ht.it 1• pt.tld tor ~ l)Vf>I' 40 hourt '*· we1k ~ dcttt.4• t1ml l'1lf 

&lilMq. Tli($:rJt a~"ll M bou1i~ t~oilitl•11 or· l.$.Wli' ot mv kind al\ ft•~ 

_., •ttv• labtlr< oar~ Yue p~tt~ed ftta W~r!pt ad krr•1 bu' 

111dlled 1e.bo1:' ~tlst ~ ~n•d. f~m Xnti1ii.or Al,tM11n •~ s11.tttJ.•• 

ffXS'l'OR! AND PHODUC!IOI 

Th• Pf.'fH$rll't ~t ~ d.op.t'.11t"t1M in the nftnhem AN'tiO reg1• 

has ~$ll lulowti to:r 1UlV J"O&t•• Tb• 1$.ldMa t.i1~d ao .. 1 ff'tw th«i ~~ 

Mvo:r depo1lt1 tn:r fwtl. to 1up1~ t~htd.~ huatil~ Md tiab.in~ •ltlPI• At 

va.1'1.~ue t:lm«ts co~ Juit.9 t.ll'~po:rt.ed t\f th• native& f:tXm th11 Pea.ml S'V 

ana to !M<ffW\w Xii ·'h• vac.tnit, o:t Wfd.nw:r1gbt; Qo&.\ wau d>taimMI twa 

nHrhr depoa:tts for "'" by tbe E.s.ld.mos .w'.ld the g(lv•nment 1~l. ~ 

~th~ pa1t yetarl.f tih~rt t~.fif bHn liM1tl.~ 3.t cw e.ttttmpt made to d•v#.tlO,pt 

&ld. min• theau oool tlepoaitrs ta a 51~tmrmtic ~ .. ior-. 

:r.n tb~ epl'1f1i of 194.J .a;n ttngin*e;r of Ml$ Burea0i of Mi~s 1~ni.M 



10. 

coal tl~J~.Ut~ 1d. P4111arrd I~ mid alDng the Meade 1U.v@:r111 Dt!:r1il;f£ thft ~r 

of t.b" ,$Mtl.t y~a:r tbit Ot't:i.fl8 ot lridi~n At.fair~ pu:nllilut.wod fJQJtiJ;»lt•t•t fo:r an 

opten pit m;t.ne. ~tt th~ M'.11ad.11 Rlve~, this equ:\pn111t w~1 ehtp~d. tc Bnrmw 
~ ' ' 

and ir~nll.lptn•ted b;y '-')?actov ~l:'&in t.o ttJ:1 emtl depo.1it.1B '3'.l$~ the bank ot 

tb.~ ri:~r•r • 

JJu.:fiJtg t,hti wmtflfl ~i~ 194' • 44, •P.Pl"'ox.::t.matH1tcy 100 to:n$ of e0til 

WtJX,. 'lug b,y h1rid f;t;iQin e~po11lt.t1td pc:tt1on1 ·<~f t.h~ tH!Jdlh Tll~.11& coo.l 'Wl\~ hultd 

with t~'lce\QbCrS At:ld •tbl itt illil'I'(Wf tlfh@:t'tl j.\ M\t'J t.ll-Old t~ tr)~.$ ll6l.tJ;V(lll popuJLfii\1(.Jl1• 

:tn th~ ~~p~ing ot l.944. th.• . Ott1ce ot :tft(ti(}l'l Mt~ut1~ft kd.r~d !1). m.ttie fot<e.trum 

to 1upelt'Vi1e th~" e>p~;r~tion of tb$ tpc• Jiit mtn1. t;,d,.Biu:U.ll.'t •qu!Jr.m:G"nt 

wa~ s~t U.llA' ~ ~Vf.t~nifl.\n W$1J 8tl'lt:'P~d <l1;1i"infi th• ~UJMJ.\lil' mont.h«h flit• 

ope:rattion ~J'J.~~~ m:t e-x-eA ot o~ 70 ff•~ wide atid l.4-0 tMtt .l~ ,l,Qusth 

rU.ong '.blll1$ 'ba.nks ot Mait 1'5'.V«tirti lfPffV•.r, t:o a'kti~t.stwr tl.ood watel'1 eGV$~ 

~. tlllil\ oou beto:re ~ ooul.d b & l'Jd.n61d,, Under t1hii!1;$• t1ond!trio.ruJ 1\ 'bf{j!j> 

'~ Mt:Cl!11ar1 t~ o~n an UNl~i·1,oumt Qp~r.'4lt~.e>n ne~t.I' the open pit, t.:n 

ori•~ b"t riu.pply tta.il't u~g~nt fuel Mfids KAt Bl\i.lr•,, fh11 uml•J>gt'ound m&u 

is mllw in Q~l~r.itt!t>n. Mld i.1 1~r~iu.eir1g rA 1ull t~rm~~ daU.J• 

tilliOLOtl'.t ii 
fh~ A:rotlo eoatt~4ll. pl&.\ili ai~1. :l.$ ofiv~rtid ~;y a t.hlok ~t1• t.>t 

liYAl'ill• a~lde •nd tfUt, Wi.1t:)h efteQ'b11ttly m~·ui.~ tbe tm.d~:t·l~ torie\i~m. 

In a few 11~ated loc!lt,:1iri;nt l~cal 'fUlt<J'd.ng hQ.s b1•{)Ught old•r+ ~- · nea~ 

enough M the !liQrfae" ·t.Q exim::;tt thea by elN'>11on. It :l.• ili tt~'1!1~H• l.ou.,l:if""* 

t1em that coal bdfl!I h&va bf!A1n · 1Jtp<n.,o.d b;r 1111tream 1.et:l€!tft11 

F~8nte of broketi slia aJhel.l.1 tn tbtU sands indieate Ulef 'VlfJH 

$hallow Wl!lt.~r mt.\J>int» de:PQ~d;t:.1, pr.,oh4U>1.f ~~t ~)l.ei1tooll)m11 ~i• • A 1+J,gb:b 
~ ~!ijj,tfl'_M(ll~!I' "'~ti\Prt1•1~1t~il1M.\1!\l!ll ... M';jq{l\YI~~ ~~-l'(-~~~.~-;~lil!fflF•,1ir~f'*"°·'~-.~--'!ll\-i~·*'!it,·11'M!¥!$"\tt!Nq 'fl•!A~~\1--~it'Ullitfg~·· 1£f11ifflll~1 

It/ Pbil.ilp a. Smit:.h1 and J .• :a • .M0rt!t..«t1 J'r., Ge~l<>U f:md li41r1tlt'~ lte1ou1•otJ!ll 
· of Ho:rtbt1elljtem Altwl«i.1 JJ11>ax•t.inent 01: tbc lntt:riorf OllJol<>li~al 

Surv• ""'' attl.l. SJJ, 1930 



gen11:r~ up:U.tt ot. thi~ ~rea bas b:rou!bt t.h,o m4.l.r'iM 1ml:dfJJ e.'bO"V~ 111. 

level., and wind. And wat.e~ ~(l'tttou bas mod~J.ed. 'hh~t ~.nto g~rlt.11 NUU. 

tlat.. l.arulth 
·~ 

Al.Ung the lie>4'd6 lliv0r ·t.he Plflliteto~ent1 t\•pf)1d,tt W'lC(>rtfomtablf' 

ov~rli~ 4lt O:r@t.ao•o.us s•:r;!.11AlJ ~hi(#h ~¢;)main i:acW. bod1. 1~revi~u1 \") thtt 

~po@itlon ot: the Ple.:.tat~i:Htf.te lll~s tbti C.lll14't.i~uoou1 btdt, t1ompu11d 

p;rinoip~ .ct ~lq ·Ind o~~, w~:tib 1<.m1.1 lnt~t))ed<tt(ui $hW,.s,,. WflX'i$: 

vmrpid "~ ttw.t tb$¥ dip M.PJ)1'0))1;1w.\tW., i 0 in an <Hi$torlf dLr~~t.i¢>lil., 

u~rifli th!$ rl'P*"U~1t1i;;tn of tlu~ PJ.eiet.<\le!lmiit $6U'td, t.hfl On'1d•Olr1Ut ~Wildt 

w~ntt11i ~t'ed«ld tf; btl.$4' 1•vcM., •id tbe QOM lllbn• \h1!lf ba~l$Vfll. wa1 w:orkef! 

w•:r if' w~vt a.o~1on a00 <ton1t1nti•at~d 3B seo0nd1J.7 d~~'.JQ&lt.aJ M. t.ht SCJ.dli 

A. •imitla\t toMt.tic*n prt't'.i!f4'U1 at th~ pn!rtx't\ t~.me n.11u· W1rlnwrtabt wliew 

th~ ""tit Oeem 11 b:ringliJj up CGal. ~ ~o••1kf&,1ntii; it Ott th" Ml.lb 

in 1.. liaff:i.f#leat q;uantit.7 ~ b~ mi imporlm'li:i f1ource ot tult'1 fl'.l:t' the 

Waimvdght vill~. 

~trglt d!~a 1ind. 11111' rJf ille an .rowid ~ut.tin; \hr~ugb t.htl 

~verbu:rd!fm ir~ t.1- hll'ad• it!.wir ~a., bat n() nid1nt~ w&1 ,t'ot.W.d to ~ 

d1o~·h• tllat. th••• i~• •1m1u' ~ut, tl1;rougb tbe "ell btdllh Howave:r, at 

CM· loeality uar Pe1rd Sq .140 fj1Ut1 W'1ilrt.\\ <t>bse:rv~d to o"' tl1r~21 icille 

~~al. bt11d$ $.S •ll as thtl\I OVl!irbtux.l•• 

~ Cr•te.<Seot.u.~ s~ri~a &t tb1 M-.&d~ .Riw:t outoroi' alor11 th• 

weat i:M:ln~ ot th~ p1•.,,.ffnt 1trei1mh .fQu.i" coal. 'btadtt41 t)Jl~ above the ottiu: 

appeeil' in tb:ls flU.tJH'OJh (See 1igur., a.) Th• ti(tp oocl (N<h l betd) 1~ 

JI+ 1nuh~tt t~dck. Tho •ot111ld b1d1 (No• ta) 1$ S t.o 6 t~ei, ai1d tile 

two l~tilt beilt (Nots... 3 and. 4} a~ tipp1-1mtd:.1t:>.;r U inch.ea t.b;lQk •. 



,1~. 

!hef$• ~~ ~dit ~~e s~pat•11ted b~' l. t0 6 feet of cl~y and wtr.e ori,gin.ftl,lf 

(tr~:rlli\in by ~l.~ ot Wllm.own. th:l,~~fh Dur!n.g Pleist~o~:n~ Ume moat. ~I 

"th1$ ol.q ·!l\Ud. the h1t::ht~r po:rt~i(>l.'Ul of the coal b$d~ Wt\,f(f fllr.odeti a.w~. 
~ , 

'.t'h~~ pft~&xtt ~<>~~ 111>J:>il'.m,t't1 i;J.s t:.r.uxi.ented biti.111 dlpp;tnc~ t>0l.ow the Qld. <1l"otd.Ol1t'M 

al t11u.rfdf!* 

Suf.tie:l11nt mrtl"k ha~ mt b~ae:n dt»~ at f'eard ~q ti~ 4e:t.•nn.ine ttb• 

eitt:l.tude o.t th~ ·eoal. bed$1 l)ut ;p:NB•nt we:rk ii~:U.e$t~1 ther 4\\1\t n~l1*ilt'l1 

flat, at:Mi have beim 1ttbj.,.~t~d t<> V'i:r."1 .,1m:ll&t" g~ol~g1~ J>Ji1GQ4!U!t1~• ~' 

tho~• @l\lourtiq a.\1'1ng, th• ~••d~ ntv~r. 

mu:ttAO'fr~ft OJ? OOAl. UE!ilO!~If$ 

0(1fl!l ·t;r~m l.tfi&4ilt Rtv~r, Pevd ~· :imd t,b1 Kuk !~iv~:r 11u:•ea1 ts 

1la1oe• a• subh1'b\'ll\1m.us.. Th~ l:\(ll!\t v1lue rMges .:f.'r<a 91100 to ll,1110 

B.,T*U' a~t th• a1h ~('nlt~nt J,l .p$~· ~•r•t to 10,9 per~«tnt11 (Be• Appendix 

l for il'U~l7sith) !hie 'alll.l :l.o ti:nj(i.flf d.tvided by a nem* of ve~1 

•~ll io~ cr&,ktl thrcugl'u»ttt tM bt>d~h ta111• 1ump1 ot' tetmit,1,11.J ••lid 

11»a:l, who~ th~mt41 wil.l ~iltallnttsrate intG .. ~l.l~r p!."e' 1/4 1ncb 

tc J/4 b~h in is1•••· 

l"~IPU.'.IIU1/l'ION~l 11! 1:'Hl~ B\Httl;AU Of MINEi 

'!'h«ll Sur~~ ~ Jlin(HI <h-!,lled l.$$ ~hu.:rn dr.U.l htt>141115 Jlt Mo~ 

Rive:r. 1ttEi dri.U u.1~d W\\\11 a. l1ijt·t 11.:tpl.i!Ul~ diril.\ w!.M'; J..-tm11b tu~' 

OM\iit-1 by th& t)f,t1~(i) Of ;tr~i&i Aftflir1., 

Drill. linlfa ·wai·e laid otitt p(!jrpendtal.llar to tbe O*<'HU'tiu i:i!' the 

:ri'ff41'1 ani nmll'bt>Hd mo the.t, f!.\auh tu.ll urd.t ~}'.a:>•llll~J~t1 11000 te@t. 

Thl.t.t .U.ne l!S.O :i.f> l,~ feet front ltmii: J.~.hr0 t1tnti 200 t.et .tram :U.n.a .;i;;s.2 

(le• Jigure J.) 

No co&l ()f m1nablti thiolm•H lvas f(~ to to nortrhn$1it ot line 

lJ .• S, ln th:t.s a-r•a. ·tbll!i ooJ\l bt\-1 'beE)n e:rod~d, D1two4l!n lin«tl lj;iS 1.nd 



lJ; 

l.6.4 tht co&l b~d1 wt&1~ei ~round ®V~red by 25 to '-0 .f~et of ov~rburd(tn111 

Th~ ~,q appe1.1• t~ cont~.nu~ "to 'th' •~u.th~as' of. line 3.6.4 . ., bntt th• 

4\ip in tbi' direatiQn ntakoo t•h~ t~ ~~P, to b; i·~~eh('Jd. witb tht1 l.1ttht 
·"1,l;l 

drl.ll,.tng EHli.ti.ptOOntii T~l.\lll a 11 a s14~l:7 at ohn:t~rt dr.::J.l.ling re1u:l.t1111 

~-;~~~~ti an 411 llt~ tlti ~ o! thf ltMt '"' 

nwth d tilt .,_ ,pit, . ~!\ *• 1 .NVtJa:4M \ht lfi• I 'oil bid 

4:1~ l'l!d.P tbl fl1111U.e1 .IM¥tl'a, b~ ••• • ~ tbl ~V•l"1''1~ o1'1• 

&N ••111• (llt fi&UR 4,) f:J!'ttllpll~ ~' \~th l~t 2 MWal4.td. 

bd1 I~ 'Mt J am! 41 'Wh:tl.1 t.~~1 .~4 -' 11lowfi\ ~ irt.n• ~l.1 a1am of· 

~'11 p.~1umal.7 t.td.lll i• ~ 10. 4111 ($11 111~ 1.) 

In 1.dd!.tii;m t.o t.h.i~ (tl:\ll:t~ tirill bol~ff •nd t1~n~ht11 QM p~mpi&l'bi 

iNitt w1M~ sunk th~u.;g.h tliu ($Qtl.'.'f. £Ai~ ti\ dh~ok on. tb• d:rU:u.ns. !ld.• $h&ft. 

'1'~$'11 l~t(ll;r tmllt"&ed t<) fl !.Iii: a f'Mt t0;r JJl.60 &I i:hf> p;r#~et Wlfilfll'$:t'GWld. 

~rid.ns 1hatt. 

fb~cj ii~pirat• ~oaJ, .ll1~lO$tUl'f.I' we:t•e. $~Jtnintld in .thiep. ~~ard ~1 

Aft&h !h111e ~>OltWfl &.t"~ ~itf~~d to u b~d.$1, l'lWUbell' l, 2 Mli l (See 

FigttN 6,.) A t.,l't~ .of: llJOO lin«ta:r t._t ·Of .-Joal ~JMe f1.N @11tpG4'~d tl.n 

thfll fut biJlk~ &J~Qf!I th@ mo~ ot Peard B~\1 and tus;tvr.>~. R1v,ir. The1t1 

btd.11 v~i-11~ t•l'om. 5 io 6 teet iii th~.awieae 11 weH p1~01£1~1ted. ·bT fC'!\U' 

slltdt. llol~tl.I lO!)a,tEld 60 t~ 100 f$G\ ho.1u. th~ 011to);'~p. cs~~ Pip" '1 ,) 

'!W.. ~t thilli t1ol•s Wm"* .l,m ~t"'4 on ioo erMkfl which 1tppart"'ently «$Ut 

·~htr1)up a t100.l. bt.d.. lfow•v"'r• p,rob:tn~t vrJ.tb a 11:rf:.#lMJ. p'ld.iit from tl1~ ~U.l"""" 

tace 1~ ·the a:re~.1.0 b~twet>n t~h~:~e ice ti.u·1mu.1, ;f.iid1Ga.:t.~ thtJ ui1t111,e• ot 

ooal. bed tiwnbe:r 1. Thim ~r:midition wb"~ th0 lee ~ut.ga throtlgh tlie n~~ 

11 i:iroba.bl;f au,,, to 11~ w~i:unml. '1.1.~ol.wst~u~~ atttoW.rig .~:rllf ~ small 
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f.U"il~., ~1 the otb•r tw(1) hol~e dltd Emc·ouw:~ti1r i:ito~l. ~'f'l:tt:.rc ~bl th• M:t&~de 

IJ..v~;r &re& i'{;j\\J!l t.h@ he .found CU1~t.1ne thNUf)l t.hl.!l l'JCU.ll Wd~t 

,A, p~lJ.rJJ~·i·1y ftlt~.nat1,;;n wa1 mad~ or th!it Kuk R.!:11•~ '-~I>~s.it11s. 

The•• depos1t(f at, l.{;it1t"4•· 70fl 21.• 10,1 l.onait~ lt.>9° 41• r,;. i:Vti 

hhtt!i!d app:N1;1dma\G.r 20 milM "f-*litb at: Wmwi~ight 111. ~ ~04\l i:1uua. otitt> 

~:r• in ii ~ut ~ tor a i:tl.st~~ ttt mw ml.II ~loog th• fil&l't. shor.-• of 

tb.'1 !Wt fli-w•:r• The t•,p Nd. is 't (>n thl~k &nrl Mm bottom OM 1.a i' 
'bhi~lh one 1~A1 'IU;I eiit af.Y"&& tho full wid.th oi' •aob bd,. Tile ~~ail 

!rooi th•t• bed1 11 ~laitnitd. &!! lfl\.\bb1ttainincni61 with a h~nt v~l~• ot 1.i,,ocr;; 

lJ411f1cU1 ~nd $ l"l."Ctnt &fib 1onttnl1 (SM Apptll:ndbt 11)) 

Ta't4o 3 ill* a. st.rlllt:lpaphi' aia1ti@n through the '"al se:r:t•' a\ 

th~ l•a:atlit:;n wbe~ th• aantpl.tt1 weN ttlt. 

l~.1 

B!RATIOnAPf!IO l:'SOO!ION 

O'fe~bl'.rde:ri, el~ aM 1at14!\ 
lkin~ 
0011 

~ 
11~\ .. r l.ov•l in t.h• Kuk Mv•w 

Coxutiderai:ble diftieQ.lby w111,~ •xpll?t000'dilin i~ttin~ •uppli•3 

~ ... rtui~nt Oft ·te the j@b, 'the onl.1 ~rline OJ.tit'Vintl th~ &Ha h«llA 

~~· of. tht;tt1r t4~n•' •N\¥'ter11d. t• t<htt Na~r fQrt' wodt in ~Of&J:~otiton wlih 

the iarrow pet:ro1e• w.ploirrd~1on.t 11on:1eqt.u.u1U, trana1polrt1,1or1 wu a 

,robll\llm ·throua;h~u.t- tltt p:rtljee·t., and mueh t~ WAil lest tr~ laok ot 

JltU3••·~ t~I and '"PPliea. 

S.AMPLXNG 



-- -':"' - ,,w;::;c;;(, " •• ,....., 

'16, 

glt'UlJ $lOU;~b1ng f;Jf :\®#'9 l~Udi Md c:la;r in t,)al hOl\'111$ 0t)fJ,tW:~5.Wtt1~i thflf, 

at~;'f'1al p.-ped t:t'PW. ·M'iilt O(ml b~1.:ring h"1:r11~a* 

01.~1t11~~ i:\lll.\\p1~.ontHr l}~l4l• ~~mll ehtar•~~ttl P.Jll!lmpliw1 w~~r.e ~~t ft''1m b .. d 

N0. 2 nt :M~ei,,!~ tU.VQlf', ~\~o r~·QJ'.11, tHlil~·' N~lll l flt l~tl\QN 'Blf1 §JUd t.\'li(11 tN 

'b~da 'x;p~1q .s.lOJl,I tllt K~k &:V*!)J ia fh~.et 1iu'~l\Pl•a ·wan ~blp,pf$~~, to th• 

fluH~u. o.f Mi:n~S: lall><:l~~t~17 at P1trt1i:fut'g 1ii <1ui1ri'ltfil oui.pl.M \u1.,6r.t tJO 'll• 

a.nal.1e.1m flwa ~t ir1:U.aat11 th~ t.ruli mo1•f:.u.:t:·+1 m.·~iit.erd'.i· ot t.b~. ij~:t.IAl.t 

DuJ"irij$ ctJlplU<.r."tttiO®'i. a,t J1~£r'1 li$q laa.'*ae tilUtnn•l $1.u:npl1:~ we:re oi~t 

a~i·o~" t.bil) full ~-~f$W fi>t th~ tit.~ 00'1.Ii11 fh~tn11 f.f~(lltt an 

(ltta"-~lr~ ~ shi;ppfl(t ·t.~ the h:r~e.u of W.n~s labt.U."&t$,;ritf·t, t.Lt1~ •t:.rtii!t 

mo11tu:11.1" @out•~,.t ~.t th•1~ samplem iit1 4Allil!illl it~t, ~~b 

O'li~~i ~11111111 t~~~ldns1 i\lttt •tt. 1.~.r1ldng bt th1 Bur(jau !tit 

H~rt•~ nv•al th• •:d.•t.«111t" (~t· 69 .. oOO 1ho.rt \ul11;1 of m~uurm~ 4~ 

1.tt tb!l.11: t~t"'Qt\ adjaGl!t:tflt 'bO th(il ~41.\~ H.i'fl~!r mi.nth ~- :tti#•l~f#$ il\'N 

et.\t.i:lilW!d by t.~nfJb r--~~ 1 ~x1t\ ~h·;tl.l holq n•Jmb•i• 7, 14, l.$, ~ti~ J, 

(Se• .l!giu111 J.) Thi.a 6QtJ~i~ ie th4!i ~o~t ot' ~Hr;;rM., oont,nin~d in tl'1' 

l(lltlf•:r ~d whJ.cb :b~ J t••t t.hit.l!: nrw. '111b1eh i11t nrJW~ l:i!l.~\~18 n'l.;tn~d. t~y tmMJll!lt 

g1~ound. mll!itih0d1.11. Th.• laoli, (},f (i"tlidWI·Q~~ Q,t ~i®V~:tWQo f11.t4t.ii1g ~ .told.ins ~·• 

S.t r1't-\m~riabl'*i t~ ~~,um~ i;b(l: d"~Iim:r po:ct.ionu of' thim hll!ld 0~1t~.1,n 1weraL 

\!int\i!IHJ t~htt to~t~~ r;t tbti mA111altllMd Qo.u.,. J\Xt ·ov<~rl;yi,~ t.• :a.e f~ilt 
tb.t<.ik 1~• not il~l,w.4t.w1 5,~ th11 41thtS~la~1tl ~ th~ •lSfJ, it\ thia b"1l Oml~bo 

b•: \Jitf,:UJ.Hl:i 'Withft\ W~lb1nB.t 

A tetal of l.-600 14.•ar At«>l of co~1 b~t1 16 '•s~ Al~ tJat 

bank ~t :Ptll~ :nq,~ 'l't1~1ei boollt •~ p:rtnlp~~,~~~ lli>;y tine ll.ih1,ft. ~ two 

tancbes !n 'lrih• Ot.lt<)J>Op1 in1.U.~at1ng t11i 1t:r.ip ~:t o~ 100 f<tillt 'f,tde. ·along 



\ 

,,.,,. 
th• ~u~.np,. !hi' etr!p. t1 •etimatAY1d t() Q~t~in Jl,Ot.lO ati~rt t~a of 

a'J)i).,. 

-~i 

~. 6 f'l'flt thick qp..,Md to.ft e. tii<1t:.imett f4 450 fMtr alt,'ml th~ ~lk ~I 

tb'* :m.:~.,ltl'Oe.k: Mvtir ~n the Peard 1_. 1.:r11a h'ld:ta1.t0t tbe eld.tttflince •t 

1a,ooo t¢>nwil' ~t fltA~b.lt1t111!;r,.ue ~~'-1.. ,hS.1 ~t4 i.a l(f~at•d 9 .ftet ab(t·ve 

•t~:r 1$v•1:. a.nct u Q<(lli''1r•arr.i4 ~~1 .f):1H•n 1lq and 11lob1 ~midst<• J "' 

10 tr~t thiek, !)i• bid$ .e,pp,ifilil:' 1;.Q M n~at•J.v flat ~l m•QY >&~tflnd in:ho 

thia ~ for $il}'f~l~4 hu.ra«b~d ~4!)t 111 

t.rb~ it1d~i;t1~ o;p411a~1;1i·t,i•\\ f>t th~ OJ:'.t1~1 of J:M~1 il"J.~~1 at 

l&t•dfl liv•~ bu btttMNJ. h~.n~lit#"IJJtf>d by GtiffiottlU.~a lfi~wa•11d k>J th~ wa;r. 

1rir~t.t.ir1 wer~ n'e<id \(!) tl'~lll~:rt v;,.¢ial t1~(111~ t~ mirtfi t~, ~:fl~·~-, buh 

~1U.1 •~(jM bmtd. •qlif.l.pm~nt ~l)Ul~ t>Q obt•~if'A• ~.rh~ lia•l t.i·Mt.o.r.:a 

ot 4.ttt~)."'nt 1•1~,. w1·~ pli3Xilba111~cl ntJg(l~t'~~:i~'t,;;ti;na :;;~l*l:1Utg J a~ ~t 

Hpl~~-&nt l'*ii"~ll ~· 

tt W&,~ ~t11Jilll$ ·~ !liU.J:?4'h~P IJJ.«t11Jhl in 194'1 f~I' haU:U.~ 

oc:iat ttfi ~-ril• •rtl!! bu:tlt a\ lfm1W11 am ith~p~lt:td t~ ~n~w. Th-tM 

bQmtv~i·* di,:i 1\0t .t'>:r~v• to ~ 'lferv ~~t.i~ta.Qi\~>•• 

lJJt 3,.944 h@~'ff fxril'3b:b1ng 4't:.tsh' wtt:r• §Jd$l'$(l ~ the 

Stt11.:lt.\11 (tnd u.rtlt'tted at~ I~• in tht tall. n~mg \ht wintle:r ti.• f>t 

tkter.a~ tilit:i~i.Jt w~ tmw.iapQt't.li&d b'I' $$.ipl.111' to Dt.i•tow,. ;li t•ti \he 11imt 

atUl. dtl~$ rtot baw mu!f~.et~nt · 1ult.,bl• equti••~at tofl tiran1p~ft~ tlm 

001'1 •bo ~-~ 

.An inv.ntll):t?' ot m.i.niq ~q:uJ,pl~flllnt pV'*t«t$1d by th• Of.tiflHB ot 



™l1n. J\f,tal:rs i• 1.1 tellll),11tf 1' 

l • ~ T:r~1tor (b~ . 
1 ·• 1).7 b&Ot@ (t~t;r ll'1'1lltit 
4 •· Slf#dJO built in ~ 
1 .• Wa•~ ! • x 12 t ·~~nt1t1 on till> 111.i 
l~'• W~tm !• :.ii:; .. Mt, t llltuntf.i ll1A be~ •lei:.t 
1 ·O!Jf AW Wdd•I' (MW) . . 
l~ • Atlll\rlfit,M c:km.ofttoll' with< to~ 1*14 titt~.aara 
1 • FW¥1PJ.111 m:i!t • 4t4® DJ.os•l CAte~~a:i 

'4th ll* ~ m~ Dlll.v~ p~Wti)Jh 
JOO' ~ f'~~·a~ . . 

1 "* f\Vdr•llllt With 1101~:1.~ 
1 • 4u t.;'bplm)'M Qb~ dl"i~l with t~ll 
J • ttDg'bht ·~ I+** drill tlM~ 

ln ~i·~:tGn. ~nt ~ tir~"t.oi· ~ t~u:r Not 6 #1/l:ii~ &:£\t -.t 

Nt:mat, Alantka.itl T~d.1 .. ~iu.tpmtitt# wa; ·ti ey. r.te b••a w:tloadet1 ~ llax~w 1 .. 1\ 

ltl-J.4
$ btrt'. i:itb\\J 'beat d:ld lloi ,,_,, l~UI tMUll~ to d1tlt4bari$ ml.1 lts CUU'ltlb 

Pl~S!'Jl? 01\llJ:tltl'lOll 

'h/f::Rn 'bh~ i#lto.~•t:S.on ~-~l!l!ld fNn, w pn;U.m1nai-1 e~•.iim,1M 

~· t.n Jwi., 1?4J ·~ •,,,~u tlf .11tt~i;1 !Mtounadt4 ~dR.uUI a\rtp1t.J• 

Oi' th9 *ildt tiff~ ~t~ 'With Wl!lt:\ttr ;pWIJd t.~ th~ i·~;V$l'.,, IJlk~I 

l'•~enu1~:tor~ Wl.til G1e witbcnilt t,b\11! aid Of & d•tatl.lllld tJ;,\\l,emiinatiM O~ 

qau• ~.t. w111 ~t:'lAtiv~ ·t?~ a~ {i)tf:t. a iu.t~lir)i J)l"~gr~ tU'ld ptu~·~hf4at: ~,~., 

m•t. t.M 1u;pfll•1 btf~H th• 1li1p ~ud..1~ ti~-. fJ«t1«ti·'tl' :to"JJ II.now dun.r_. 

. tJi• m.a«1~ rJ:t Mr 19/+.J . ., xt. •fl,• .u~Et••rv t~ ·t.•~ 11~i«tet 1fk1;p1 tD 

hdp &l.l<ilV1j\;t~ tti@ ~oa.1 ihOWti.{~ *l\t }la:t'HW• A@ a ~e:ult ~t aoUng Ollli 

lMut.ft<it@m d~te. the ml\•ti~ n~ raGt !lt "· et4t1ible l•~t~.on foll' mt:r1p 

•lbd.rifh 

The fol.low!!.~ untt\w:rable oond:tt:lona wtu··~ tou:1ad a\ Uie 

~ll pit miM• 

l, ~ 'lb.fl wittrb~d w~a a; t•et ·~f.l jO .t•Mi datp 1 and it wt.a 

htmd. th•' p~~ w•t~r w, 1t.t-1:p :Ln :No~tl:.h1111:rn hl~1k~, 111t t«J~ oo~ilf at. 



with ''ui;pmontt. thl.t ·wa' on band. b IJMll O'htJm 4ril.1 w•e s.•tt up 

·~ft·!'.' the; aih~.ft afl4 we.~ U.t#tid u a. k10Gidfr,$'i.m,o it1t:nd ho11tn11 

~11* Olttai~ nt Iritt.1.1.lltin Atf&ii:-llJ oontimi~d to i1~1~ ~!l'ml. friQim 'bhe 

41»l'i3.u>,!if4id. p~$1pwt ttl'ut.t't md.t\i th$ 1~ iMlkti~bifff h.O'iat.ireill ~ql.d.PJ~~n~. 

A!'N t~fll ttnd~;;;·g.rou.mi worid.~1 ~nl.~ii·g~ ·wb$11tJ.ba.a'~#! w~:re um~d u1 \:Wcimipll>ll't.w 

ing "oal to th@ 1hnft,. A.'b tin«~, l'uind 1t~el W4\S uet~cl t.'ot· d:ri.l.li>.13 the 

~f)f.41 p1•11,11a;r;•i,a,to17 t;tl bl~oiJ,1.ns1 t•trt la:t11:r miln~~Qpe;;."'fl\t$d o~al l~'flrl 

w•rr• uaf#(..\,w. 1'h• ~l r,,~. 1~ S te«t. to 6 f*Joti t.bi('lk IQ it 11 not 

Dffftl$1'!.17' ' ' 1dne •~18te •t~;rt~. Th• lr~'lflli ooooj,tion f.ll! tb@ ood i«M 

-
!llt!':Gt·b~);l¢lmri elfMUir~tM the nt~••~11\l1 fGi~ ·tii~t~~~ 

ApprM1u.ttl¥ 80 t@• IJ>t '4'Jf»al w•re m:i.nef!! d~i·1n,s; a 5 mo.t:itha 

Pll'1M~ N@~$)t,'1 1944 to Mardi 194,, intil~~i\l'(it,., AA\ tl'Hi J')Nlf.mt tt!,me ~ 

~ qt•n\tt.;r •t ~w. it 1bU:l b01ill m!ned '.bJf' t.bt1u ~thud.1, 

11.le: 1!'lWJ.l t~BN\• flf ocfil ~1ned dtiJ!l~ \bl• 1:1tr1od wu nott 

1.WAU~Ml by ~Sltf!.oult.1•1 \lm:unmte.rfid 1ri :ini~n:tnih fb'4:W. ii~ onw •t.tat waei 

~~l.E11'ifi~d :la 1~in;b11 a1$o f:r~igll\Eid t• &.r:row., Wh.q. a :eapil\Qitt l~t •t 

1, to aQ i~OJ\$ Wt\!Si ~:eel attd 1(1}'1.d~ut tlJ.l t~J.~1giUt t.t Wtll ttlklill to th\i? 

v.t.llqit., IPJ.\~tn:·ablf> 't!.t'CttbJ.lfl' 'mMl -naourit~n·Qd. with t~eqllwit l>l'a&.k 

dl)W.0;$ Of i~lll•qll~'fM~ •quiJ,ll?i~liit11 <iOJ.lseql.\'1\lntly~ verw· lU:.tltt! t:!JlW 'W~S 

~p@nt. 21.U.nf,lft!h H~~~r., l!~Vi!U:ial hur*4f'(H'! tcm~ eit ~o!l.l (.l{jttl.d. il11v~ kf1.n 

IWlinsd it thll\t ft'i1.d.1g,bttns ~q,~ip;nfHl\t. bd l~en ~lbl(i'I 'tt::i i'MtAdl.(;! tt.;1, 

Th.iii coal m.r\xie~i at the MifJad;~ lU.V@Jt ~Ji ~~•il:lg ~~tJld t.~ th~ 

~lki.m~>t' fl\ (l!tl~t i:.h.:rtnt~ttl th@ l86lit.1V'll st.~f'f; &t fhlf'tf.i'.fft 11'&:1 ~4d.1Y• ~lt-Oi'ii 

:t~ • ~"~~t:1,tive ven'l.\ll:rt: op1i11.tmd '&>J" hh$ Mtii:Vfi$ talder t!w m.mlfilel'M.tnt 

ct th.a Oftic~ (tf I1141an. Atf Q:l,;r~" Att p.r<uien.t ~oiil !$ befi.ng. ~old. itot' 

12f}.OO p•i• ton. 



Un.d~.~-%mnd. mini- «r.1.t \1,Vi M~&1!~ Ui\l"®J' Qt.' f"'~"tt ~· a~r"~*l'' 

1ht1\'l.\iil not. pa'~s•'it rcWSJr W\Ui$U&l dtf t1cul.U.•th . ?h(I) ~tt~.~·•11 ~h~a 

dtt,p\J:l flt O'l!t?,n,•bu.t·d~l'J. W.t~i i>htt p~i1Mf~!'ltli:1~· j.'~llr.l4l'JJ. ~Qlld1t1QX.t Of tht11$e d,t!l'll 

po.»1t11 ''~;ll mak@ V$:r.f 1lt.U.~ t.ifJJ.beJt>iti~ ¥1..'~111~i7.. Th1t1oupou;t ~itillfrn 

AJ.aek1. ti1Mftt11 h1i1" ~111.n. 'Wlk 1$) ·ti.~ 20 fen i.nto tilt t:~.i~n muck ii.n4 

l.ar1• Xlmm\; 1~04\vatcd r~t the bot~ w.tt thtll!.'1W Edi;.f\1 f•1:' 1tioJ:1ag• 1put 

o.t 1~• si.nd mfid111 · fl.1iilli#l'l~ lilf&d~f'gi\"om·a.t~ ~$ll.t.triW 1ta.V\d, to'l' m11111 1eu.rlil w~l:tth 

n~ t:tmb~t~"ing C:i{t'll'IJ!if ~~ th~ ~11lla.r oJ: tlut 1hattlHh. lt ifl M~•tlfld'J' h 

t:tml:.tt.r· ne~ th• ~tll~ te eeul out 1ur.t ... !WlitilkJ.",11. !h0c t1.1~1":ratu:t~ ifl 

'h•*1ti ¢oitll{i:r~ 1ft l«>Pi'»X'om.root l'JJ!J~· :;,ortJ r It tih:r01ttgt~~ut th~ \!Jr:&~.1;$ ll~flk.r·. r.ti' 

p0imd t~~ra\u.:r.G in tb~ co11l, bi.u:!ll'I ~t Uull U~1.<:l~ lt1wt~ n;r~ I~ t~ 

bii •bi:>ut Z?O() 1, T~bl.1 t1c list; th~ ll:'~~o:rdlJ£;\ t~rn1)$~ti.lnJI t£iQn t~ 

~ill. b,Ql,$8. 

t!Rmnro '.l"ii1tPlmAnrnm 
~~N"~ fM"tmt:~it 

fl.~~~'W-~*Ml.~•1.~~~\'lli4~'fii~~~~~-1r•~W1f-~~-~TTMW!M!WMl~bllaM-rW!'~~'H~ft~$li!O!ffl?1@!*T HJ 

r.~lltti ~u nrm .l)ru.1 u1iU 
~.n lciJ.t M~lftl lir;;l.~ M@~ 



1 • 'fJ~tbllii·p~imd ndn1ilg ~.$ tntte-~ndtl~lt ~r. •a~~on 01• n~th~:r 

wld .• \~ cv1• pit ~~~ft:i;.•a.:ti.1Ufi!: a.it:''~ l\u~ti¥.1.i<eap~<J. l>f short 1tlMl9'rtJ 41tnd ~.n~l1w..i 

mG~t. ~r~ath«il'',. Jtll ~.tr.-lppi.ng 11nd. ,m;tn:kr11 m.ut b~ d~M dtt:t•>tn!~ ~ .. 

At~uiJt 11d11~·1 tem.p.;i.:r~l.tUil'$1!t flll'.'I h1,t;th enourt,h t,Q e;i:vti a ·t.h•wing aot~imb. 'D1i.m 

ll*lillhl:td.tatert CitU'lrVi.ng tb~ 1f;.r.11>p!r•g OJi!;~·a.t,1on tit lQ&:Of} one 3'"ellU."' .w:t1~ 

ut t.heii ~.ni.t:ig1 f.X117! &fi;Y d~~ dur:b~ J\117 o~· 1\iti~~~t11t w-11.mld ue:rl~Wlllg 1C.U.\~""' 

t~J, Iirodt:.trt,5.on 1:0:.." tJ1at. ym1:r.',. 

2 • 'Und~l'g'.ft>\.'U~ 1t1nine; 1m :uir~ <ie,p .. nd11mt upon t;)'~ll\~~ ttlu.iwint;1 

l:tt1n~~ hll~l"l$ i~ flf> i1~~4 f.cu.:· :u.iuhi.:ng :lh\l wo~k (tur1,n.i;t; tht$ lhClr>t ~•alM 

wtth :r•~ultiTI.1 :ill!if£;1()i,~~1~,y &td bi.!!'.~• OIQJt1t:tt11i!' 

J M t1l\l. ~lHJ.Ul.4 bii 1tintJ;d. (tl.i\r-1~ tbi'il '¥1,'J.n:f.(Jl;r Mnd l,qiad@l!:t dia:'fHi#tll' 

:tJ.fit~ tb«i 1l~.i.1•i· t,b~r1to:ri0 it. wt1ul.d ti~ ~* n~~~tlM:«Ul.:ti'f te stoek~U·'• 

St~tlqdling r~f!ttifft :t'tbandl1ng of t~ht\\ llifa.l,J11 C~illlil mi»rfK! o;r (!IJ~l't pit. 

m'tllu~11 w•,ld bav~ t.tt ~ l~liWt11d t;rcm Ut~ 1'~.t mtd 'lt®k.p,U,ti\ (l)R lti-1 

1~01;1,ml •~r~ it. Wll)Uld l~t b~ 41".itt.'4, ~tr*11' 'fii th flnt'Wa 

4 ,~ ~ ~n.*n# 'l(}tdd Wf•:fk th~· H'iflia:t· ~:tN'<»t1nd ~r~und" o~ 

1&i~t~t)t' e11Z'•tt~ ~imuld ·~ ~lfh1'-d 4ut1.r.., tht. 11.~ DfilUm'-tft wl1tu1 th$ 1;1~ 

imoa l'm.·11e l'io oth•1." ~llf.ymjf.!m * 

!j """ Cl.~im ell ~llm bi;. auititd ff'rAA w1der1.i~t1ur~ wo:dd,n11 

Thia Jr•••r£t \trKle:l?'4'~'m~ 01~en:~11ti;.\J111~ t11.1 uudef't~•ii pu~ u 

an ••:r~nc1 ~aam~. 'lh~ •at.~ i" ira ~ P"J" lQtu\\tiQn r-md ~q'd.p\i(;ilr.$ 

to'I: urd~rs:r~wid. m-bd~1g 11 .lM,kir11, 

A n~w a1b•ft. mhQ\llJ.d, b$ op4'n~~t an th~i hlak~r t~Ntintl n.e~r. df!!1ll. 

bole u. (Su f!t~~ 2 .• ) :tlf l~t14\1t:b'Jl~ thffl ~b~~i., {))ll M.~tle;r £~l"otind, am~ 

tao• tti\t~:r can lj,tAfOi.l,y b• StUll<lH OIX~~ Nld, tbiiN Will ~ J~-~- tAt»td«inO"t iR 



w:l:nt;1t1;r t~n: snf,1\'> t.Q drit:'t aroutll:l ti h~ti.4itr~~ itow.,,,~,., btitfltrit th~· .tiJtu.itt 

i' d1£iri1:t.lt!ll1 l.oe~tied th~~ (~f' f ('J\\41! }u>ltJ~ mtmul.d b~ d~'!lil.lt.\d in th.. A\r.~a 

Mlj¥Acent t.~ h..,1~ J.;)., flr£1o wou:ld blo(f.l~ 0tit ~rlO~fJl ooru.. tQ 'Utl?.£)1' ~~t111ow 
-~ 

fffl~ lG tu 1i Jfl&l'si1 ~lli tum11h in:f.<>$c~Jla'tt1~~. ·tihat w~l~4 ·*l.l~'w th~, ttmt\fll~ 

.B;!'~M d•v•ll@f,l/lOJ1t. ·t.n bG 1a:l4 out ~it,n t~V((irlllbl~ $:raas t•n: t;ff~DI• 

~11'1n• wt:u. ne«td t.o p1·~i:1"'" t~cim .l.itOO<> ·b~ l,~oo t>Qn1 

Y••ll'• Qld w;UJ. pmba'kl:J.1' oJlll.y ~ op~,~\Ci(t du:r1ng t;be w!J~tiir mor~tu., \ 

Fo:r a ~l. OPftni.\leir! ~t· th:t.11 t.'11~~ lWliJrk$'tlii.n1 .niirl$ rwi @(1U1. •• w:JA 
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