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Abstract 

The Orphan Lode claim, a single patented mining claim, is located in surveyed section 14, T. 31 N., a. 2 E., G&sR B&N, Arizona District, Coconino County, Arizona. 

The claim is a1 tuated on the south rim of the Grand Canyon near r-t.aricopa Point. At the time of examination of the claim, the Golden Crown Mining Company was preparing fee construction of an aerial tram from the rim of the c~nyon to the mine. 

Mining operations will begin When the tram is completed. 

It is recommended that the Orphan Lode olaim be certified to receive bonus payments on 10,000 pounds of U30a. 

It is further recommended that certification of the claim C~ delayed until ore has been shipped to a mill and accepted by the mill. 

Introduction 

An application for certification of the Orphan Lode claim was received from Arthur R. Still, Mining Geologist and Authorized Representative, Golden Crown Mining Company, P. O. Box 1512, Prescott, Arizona. 

The property was examined on March 5, 1955. No repres~ntative of the Golden Grovn r1ining Company was present. However, the writer discussed the matter of certification of the claim with Mr. Still in Williams, Arizona, prior to the examination and obtained maps and conveyances on the property. Due to climatic conditions at t he Grand Canyon, it was not possible to get dOl>Jn to the mine. On.ly the accessible p~t of the claim surface was checked. 

Status of the Land 

The Orphan LodAhiClaim is located in surveyed ~ection 14, T. 31 N., R. 2 E., G!:SR BC-cM , Arizona Mining District, Grand Can.yon Locality, Coconino County, Arizona. 
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The cla.im is a patented :-;-.mining claLYJ1 in the Grand Canyon National Park. 

D. L. Hogan and J. C. Babbitt received a Patent Deed ( Mineral Certificata 660) on 11arch 23, 1906. 

A copy of the plat of mineral survey 2004 of the Orphan Lodec claim is submitted wi~h this report. 

None of original corners could be loc :-; ted. A pipe in a cement water trough presently marks" corner number 2. 

In mineral survey 2004, the claim -:;as tied to secticn corner between sections 14, IS, 22, and 23,T. 31 N., R. 2 E., G&SR B&M. 
Ownership 

The Orphan Lode ::) claim is a single patented mining claim located by Henry Ward and D. L. Hogan on February .3 , 1893, and patented by D. L. Hogan and J. C. Babbitt on March 23, 1906. 

Following is a record of location as found in the public record of Coconino County, Arizona& 

ClaLil Loc. Da.te ~ !!2 Rec. Date 

Orphan 2-8-1893 1 Mines 231 4-4-1893 
Following is a list of conveyances as found in the public record of Coconino County, Arizonat 

Date 
Instrument Grantor Grantee Made Bk. !s.:.... Rec. Date -

1. Patent Deed u. s. D.L. Hogan 3/23/06 32 278 4/11/06 J.C. Babbitt 
2. i.e.D. J.C. Babbitt D.L. Hogan 4/18/12 41 5 5/3/12 3. Agreement D.L.Hogan B.Madeleine 8/1/46 4 459 8/5/46 Ss.b:ra!:rBeal Jacobs 
4. Estate 
4. Q.e.D. D.L.Hogan E.J.Hogan 12/20/50 23 201 12/23/50 

T.H.Hogan 
L .MacDunnan 

5. Agreement B.Ma~ J.Barrington 6/1/51 37 448 11/28/52 Sale d. Hea1.Est. Jacobs E.Barrington 454 6. Lease&cpt:1a1 " Golden Qawn 9/29/53 46 495 9/29/53 
Mining Co 499 7.Aesn.Real J.Barrington W~.Grant 3/8/54 52 58 5/26/54 Property D.Barrington 61 a.Agreement Golden Crown Co. n Unrecorded 

9.Sup.to " " 3/23/54 Unrecorded 
Agreement 
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In item 2, J. C. Babbitt quitclaimed his interest in Orphan claim 
to D. L. Hogan. 

In item 3, D. L. Hogan sold the claim to Berthan l1adeleine Jacobs, 
a sing-:le persQD, for $55,000 payable. in monthly installments of 
:$200 and $)00 per month till paid. A Warranty Deed(not recorded) 
was p~aced in escrow in the Valley Nation Bank at PhoenL~, Arizona. 

In item 4, D. L. Hogan quitclaimed the OrplUm Lodsc claim to his 
t~ee c~dren subject to the agreement in item 3. 

In item 5, Berthadudeleine J acobssold the claim with mineral rights 
except building stone reserved to seller. Claim was sold for 
$125,OOO_and seller had surface rights for mining not detrimental to 
buyer. In the event of sale of mineral rights, buyer was to have 
first priority-. 

In item 6, the Golden Crown Mining Company leased the mineral rights 
at 10% royalty with an option to purchase said rights for $20,000. 

In item 7, David and James Barrington assigned surface rights to 
' 'liilliam R. Grant for $1l6,OOO. 

In item 8, due to a dispute between the Golden Crown Mining Company 
and William R. Grant ovez' the provision in item 5 that the buyer 
have first priority on sale of mineralr.lghts, the Golden Crown 
Mining Company and Mr. Grant agreed that I 

1. Upon complete performance of lease and option by 
Golden Crown Mining Company, ownership of mineral 
rights shall be in parties of sec~nd part, subject 
only to perpetual mining rights of Golden Crown 
Mining Company. 

2. Lessee shall have L~ediate possession of last 100 
feet of surface of Orphan claim. 

In item 9, the Golden Crown Mining Company agrees to conform to 
certain surface requirements of grantee. 

There were no adjacent claims. 

The property can be reacned by traveling eas~ from Williams, Arizona, 
on U. S. Highway 66 for three miles; thence, north on State Highway 
64 fox' 59 miles to Gra.nd Canyon F..eernlUQnr:, Center on South Rim; 
thence, west along West dim Drive to Kachina Lodge on claim site. 

Production 

The property is not currently operating. 
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Preparations are being made to install a. three-tower tram from the 
rim to the mine, a difference of 1,100 feet in elevation. Con
struction of the tram should start this month (March~1955). 
Eitimated cost is :;£65,000. A 380 foot access road will also be 
built frcm the southeast part of the claim to the West Rim Drive. 

Mining is expected to begin as soon as the tram is constructed. 

Mr. R. D. Miller, a geologist of the Phoenix Sub-Office, Atomic 
Energy Co:m.ussion examined the property and in a supplement to 
report A-P-52, dated FebruarJ 17, 1954, gave the following 
estimate of ore reserves. 

I~dicated ore: ,00 tons @ 0.33% U30a 
Inferred ore I 2,000 tons @ 0.20% U30a 
(Inferred ore includes indicated ore) 

~1r. Miller' further recommended that if work was not undertaken by 
operator, mapping should be done to prepare recommendations for 
exploration work by Government contract. 

The Finance Division reports that there is no record of production 
during the critical period. 

If certified, the property is eligible to receive bonus payments 
on 10,000 pounds ot UJOa. 

Ore Reserve Data 

Formation - Coconino Sandstone 
*Metallurgical Type - Torbernite 
Availabilit,yt Mining - B *Metallurgy - A Access - C 
Discovery. Source - Private Method - Surface Prospect. 
Delineation or Developr.18nta Source - Private ~1ethod - ~1ining 
Average Drilling Depth - 1,lOOul.150 feet 
Ore Reservesl 

Percent 
~ Thickness U30a 12°5 CaCO) 

Indicated 500 1 feet 0.33 - -
Inferred 1500 - 0.16 .... 
Total 2000 10 feet 0.20 -
Potential 

*P_~enability Test - # ABC 279-1 9/28/54 
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Recommendations 

It is r E,commended that the Orphan Lod6" claim be certified to receive 

bonus pa~~nts on 10,000 pounds of U308, but that certification be 

withheld until ore is accepted by a buying station or mill. 

The property is recommended for certification because. 

1. It is a new source of uranium production 

2. It is a mining property on which the applicant 

holds valid mining rights. 

cc, Sal t Lake Exploration Branch V 

I~. H. Gay 
P. o. Box 487 
Grants, New 1-1exico 
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Don R. BUl, Chief, Develo,.nt Section 
Milli ng D1 v1a1cm, OJ 

*7 a, 1956 

Albert S. J. Taylor, Min1D& EDgineer 
1-41n1D& D1 via1OD. t OJ 

ADDENDUM TO CEBTD'IClTIOK OP TU 0RPBAlf LODE CIAIM, ARlZOM DISTRI~, 
COCOBmO OOUlfl't, ARIZOlfA (APPLICATIOX 10. 705) 

Symbol: Me:ASJT 
I , 

In the report 011 Applicat101l 10. 705, vm.tteD. bY' J. P. llNwn, Mining 
Engineer 1 Mlning D1 vision, OJ, dated )il;rCh 15, 1955, 1 t was reC()D]D!nded 
that certification be delayed uutil ore was sbipped and accepted. by & 

mill or b~ station. 

TheaDl1eant lIU notified in a letter dated.Ma7 13, 1955, tbat 
application 10. 705 was being placed ill the· iuaetive f1leuntU 
this otfice vu ' DOtif1ed of ore beina sold froa the prope.rt,.. 
On AprU 27, 1956, this office received a latter aot1tyins us tbat a 
shiJ1l8Dt of' ore hid bea. 11&18 to the Tuba C1 tT ~ station. The 
asaa;r 011 this 20.89 ton lot hu been obtaj ned b7 the writer f'rom 
Lucius P1t1d.n, Inc., u4 the grade was O.53~ U3OS. 1'h1a apparently' 
qual.1fie-a the proper"t7 tor cert1ficatiOll. 

The appllcut also aubm.1 ttec1 a new appJJ.cat1oa, tdlich 1s beiDa treated 
as a dupUcate ~ Ifo. 705. The new appl1catioa alao conta:1ned aD 
abstract. of the public record of CocoD1Do' COlUlt7, Ar1zom, perta1n,!ua 
to the pro:perty. Tb1a absuact ahowa SOle expired. or cancelled. l.easea 
&ad. some ,111 tel &1. cleeda made to amend l..ud. description in other 
quitclaim deed. not mentioned in Mr. lNvD's report of lerch 15, 1955. 
Otherwise the abstract support. *'. Browa f s report aDd 18 filed in 
the folder. 

Taylor:bem Sonntag 

5/8/56 
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September 5, 1995 

Bill--

I don't know whether these will reach you before Karen gets there this weekend -
I guess we'll see just how good Colorado mail delivery is. These are a few more plots that 
Karen requested before she left town. I hope they help. 

In the database, there are a lot of places where the mineral id needs some work. I 
have cleaned up some areas, but have not gone through all. Just noticed this morning some 
"galenas" that have no Pb! And of course the Cu sulfides are a particular problem. 

Good luck! 
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ASSI~~:~:!~!:': YO'J.r corporati::>n asslgn'ed nle the job of asse3s1:lg the---"';: 

l(no~m nlnerallzat10n at the C:-phan ":lne. Arizona ..... :1th special et:1!,ha~ls 

to be placed on the Larse Inner-B-Zone. Lo~ grade reserves. 

CC~tCLUS!Cl~S : 

a) LA-~e - Low ~~~ie - Inn~r-E-Zone: ~assive body has an inferred 

potent1al tO~~3~e of 5~!:~!8 tons of O.12J~ ~inera11zatlon. with 
dilution. or 1.J07.042 pounds of Uranium Oxide. If your cor~oratlon 
declde~ on further develop~en~ of this Large Low ~rade deposit. 
additlon~l oore drilll~3. long holes and development w~~k will be 

'1 

I 

needed within the larse m~~s; especially. ~1th1n the upper levels; 
however. this ~dd1t1onal developrn~nt work =~y 1n~re3s; th9 gr~~~ n~d 

e 

to~n~ge. You are presently equipped to do this additional ~crk. 

b ) ,~~ ~ ~ ~ e :r ~ ~!? '! ~ C ~ ~ ~ ~ ~ ~ ~ ',v ~~ : l' 0 '0 e s !1 i P P edt 0 the (: a r. yo!': C 1 t J • 

Colorado ~111 consist of 11.656 to~~ or O.296~ sr~de or 66,672 ro~nds 

f!'o~ £o~n"'\n;l A!1~'';'~~. r ~ ~ ~~~s. and. 13. 1 SS ton.s of o. !!.e61 grade. O~ 

? ~""'=' ..... '1"'" .::0 ,.. ... .. '110 .. "'~o;=17:tL ...,J _ • ... .....,. .J - J " l#.. 

Adjoinln~ Park Ground: thus, 3 composlt~ tcn~a5e estl~gte of 24.912 ton~ 
...... .. . . . . . .. 
.. :1t:!'~ L:;) C;.tJ.:'V a:~ ...:.u,'.L..i. 'I.LU:,;";'.L 

, 1 1 P ~ ~ 0 ~ C"t ".. f- (\ ~ 0. !, 0 +' 1 .,.. ..!I ~ '" ,"\ t III ':1- ""' ... ~ ... 1 ,",' I~ - ~ , -'1 e ,... - ""!'I ..!I e ... ~ )'\ 0 .... -, 1 ~ ..,. ~ .. • 0 n ... .. • .' J ..., .,'-'J."J • I. '.J .. ot.. •• ""' ......... ,' w " ~Vt~.~ wJ,...., ; " - '''::'. _ ~ __ ..... _' ... . ., . .... ..... ~ "'*_ 

/ / 

.?!~C~·~::~~~~ft. :'!O:.·S : I can only h13hly recor."J'lc~d tha t · ~I'C·-' ~ t'Jdy the 
• 

eCI:>::~::ic~ or:;1. lJv~:!l'.:-l~ Ln.:-;-e LOH ~!'arle. ~F::.:."3::!!l~ r:-oje:~~. ::r:)~~: ·~ .. ll 
indicatlons up to 1~ ~1111cn ~ounds of U Joe n!g~t ~e d€~iv~d f~:~ ~h~ 
r "1 .... -:- ") '" ...... "" c - _ ~ _ 7 ... "" • '\. -. '" ~ ~ ... ,. ~ ~ "'1- ~ ::: ~ ~_o e ~. -. :-: ~ :.:. ~ .... _ . ~ Q_ ~, 'h •• ·~o 4_ !!. ~_, "_ ~.' ',' ._~ J.. ~ 1-0 ..... .... • ' .. J ..... . . _. ..- ._." . . • :. _ ..,II • • ~. .;.. _ ... _ .. ' _ 
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----' .. i The h1gher grade ~ate~ials could still 00 to C~~~on I 
City. until Up~r~d1~s Plant Operations: but, 3ft~r that t~oe. you ~~y 
~la.nt to save sc::e :~S plus per ton ::;h1p!'in; charGes by 9. c0:1b1n!!d. 

I 
I 
I blel"!11n.g prosra.:::. 
\ 

\ I am not well versed 1n CPsrad1ng Plant costs; however, from ~1ne 
indications and tglklnc to the ~lne staff - I am sure that ~l~~n; 
costs would be low on the large low ;r~de tonnase renoval. 

Fro~ all 1nd1cations Cfro~ =y trief study) you will realize w~y-~~: m~re 
profit OJ developing a low grade (large extrn~tlon project) fro~ the 
O~phnn ~1nets re~aln1n3 life. O~ p~oduct1on. ~e all re~llze ~h~~ ~e 
can't ~1ne and s~!P. so~e d1~t3~ce. O.l~ to 0.15 ~1ne~~11~a~~~n. • 

in thl.~ cas e . 

A ~r1ce revision on Yel1:>~'~c llke t~·rC ::t rds the :;:12 to ~;15 poe!" ~o'lr.d ';!"r...:k~t 
(, ~··Tould msJ·~e th1s Lo~': :;rs. ~e r:p:!"~d1n;.; Pr~je,~t loo~ ~ost a.tt::-~cti,,::,e. :'hi!; 

is p~ob~bl1 co~l~~ ~u!:k~r th9 ~ fo r~erly advc~ated. 

- 2 -
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INTRODU~TIO~: ! spent cost of the w~ek of January lS. 19Sa 1~ the 
Orph~n Mine workln~s, che=~1~5 faces with a 3usslan Head Scann~r, 
taking :h!p n3~ples and ~crk1~s at the office w1th oine office ~a~s 
Flnd records. ·rne chip sar.1plet; ~-Iere bucked dotm and rQn on the ::lne 

Scaler: pulps sre held in ~oab. 

I was asslste~ 1n the ~1ne and r~cord exa~inatlons by Mr. E~1k Erune~. 

Co~pany ~eolo51st ~nd the ~1ne Surveyor, Larry 
Their courtesy an~ help ~~s deeply apprec1a~ed. I was overwhelzed ~y 
their honesty and si~oe~1tJ. 

~h~ bul'.< of rn.s.ter1als, £'!\therecl, assembled, and brought bac~< to !~oab 
• 'l.!"e Or!,h!ln r:ine of rice: f1.~ur-ese vnlu~s, 111ust~'at1on~ and outlln~s. - . 

• 

·:;1 ~h')1.:t t he us ·~ ~f th1~ .~a:e~1:31, I ~·:ould ho.ve '.Jeen in so~eon~· s ;:~!!e, 

orf and on, for abc~t six ~o~thse The ~a~erials are ezcept!onall; iOc~ • 

~he Orphan ~e~os1t 1s one c~ the nost lnte~est1ng of the 

known U. S. Ur~nlum pro~~cers. I spent ~ou~ hours, one even1n~, ;ust 
readln~ and a~s~r~ct1n3 reports for~erly su~~1tted on the depo~lt ~y 
H. F. D1tehburn, Toronto, CanBda, 1959: ~~X Koffard ror~erly at the 
urpnan, . 1~~~; rc~ Ulll1~s~arn. ~enn~ylvan!a. i16j; rtOWgrQ .~. ~cnoenlK~. 

·~o u~ton "'ex""s 10~"l.- ~ r"rls··rol..-:l "l'-"q,'or""'p "!.~ •.• !· e·~1"o 1'"'1-.. .... • 1. .... _, do.. ,:r.,. ",'wIJ' '-.I • .:.. \"J • \;.. 1\. . \oJ _' l.A __ '1.\.4--, •. ':::;.: .*.4. 'J 0 'i'-"i' 

a~d, E~1k Sruner's 1967 tnlk ~u~llne. This of coarse does not l~~l~~e 
sove!"n~ent as~n:le5 re~cr~s a~d othe rs. A lot has been written ~n this 
d~:9osit, 1::1 th":,, "'l'lY of ,=o~.su'!.t8.ntst reports. 

3asically, the consen::;us of opinion 1s th:\t the Orphan pipe 1s . nn~ 

closely I1ssoc1ated y:lth an:;- ::lajol& fault1:"~ o 1'h~ p1pe 1s 1<no,"4'"n. to ext~nd 
through pa~ts of Coconino sa!"lintone, Hermit .~hale. Supa1 formatlon - r-lnr! 

~~y~otto~ 1n the Red~all limestone. (See generalized eol~~nar ~ectlon). 
/ 

The' pipe va;-les fro:n a 370 foot d1aoeter 1:1 the Supai to 3. 150 fo::>t 

t1iarneter. h1gher 'JP. 1.:'1 !~;r:.l1t s·hale. (!'~o st of production htls ca;:;~ 

fro{!l Sup~l f!:t.) 

- J -
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HiGher sra~e, or Annular Rings, is found ca1nly in or near outs1de pipe' 
contact zone: 19~ge ~asslve, less restr1ctive conduit mineralizat10n is 
found within pipe proper; this ~3~es up the proposed large low grade 
tonn~ge materials. 

There are no knotm ev1dence of volcanic gaseous, or foreign volcanic 

fragment s - d1spers1on 1~ this pipe • 

Zon1ng, both ve~tical and lateral, are pronounced: this zoning has 
~trcngly suggeste~ to ~ost exan1ne~s. a hydrother~l origin. 

The ~inerals. assoc!ation and the cementat10n suggest tr.at ccns1der~ble 
~alclu:l and tr3.gnes1un carbonates hnve possi bly ~o'led ~p fro:c the 'ln~e:--

• 
l~rin:; fiedt'lall 11~estone; hcto;e·;er, a le.;lching and dowr.~·lard solutic~ 

~ov~=ent frc~ the o~e:-lyi~g Ka1~ab would gl~e yc~ sa~e re~ults? In 
that this is a colla.psed structure, I' fa'lor do~rn~\"ard r:'lo,,·er:ent of 
carbor.ates and ~1n~raliz1ng solut1on~. 

Of a rather interesting nature ~1nce 
. Orphan Lode ,.,as st3~ed in 169) bj ?'~essrs. Henry :·!ard and Dan!.el !io:;~n 

~~ ~ cupper prospece. ~o~an. belng in goed erace with President 
Ted ~oosevelt as e forcer Rough 31der. ~3S given a ~stent i~ !?06 by 
~oosevelt. 

Sigh radioactlvity was noted by 5. C. Granger of the US~3 !.n 1951; 
claim was lessed by Goleen Cro~rn Ccimpany 1n 19530 on un option to 
purcihase, and 1n 1957 - ~estern Gold and Ura:lum Corporationacqulred 
the remain1ng lnterest. The Cotter .corpo~s,t1on acqu1red the p~operty 
1n 1957 frOM Western Equities interests, et ale 

, / 

• 

A sp~c1al Uo S. Congressional ~ill had to be passed to enable operators 
to m1ne ore within plpe defines lc the adjoining U. S. Go~ernrnent-?ark 
Land: this took lobby1r.g for some three years and ~oJas cbtal:-.ed., or 

ransed 1n r;:~:r 1962. (PL S7-!~57, 5-38;). This 1s .l lor.; ~e:-!"1 :l :::~~e~~~t 
·,r~·h -ro··"'l 60

·,. SC"" CI 1'- ...... c:' "0 '1 0" i~ o .... r.ro .c:"",~'_.~ 
o ~ '" •• ' ","., \, J = - ... .I...... .~ .): ." .L. ;. 4. .L _ 0.) ---

( , ':",..) "' .... c:"I!11~ 0"" -i r . n '!,. .... ,·~O ~. l:~.ho dA~'!l"'''''o'''o- ~ ....... S~ .. • ....... 4 ... o- "'''''d -'11'''''· .-... _ ...... ~.fW'.'" ... v . . .•.•. "" • -."............... 'V-". _t.4 .... '.I .. _.,'1 • 'wi. ..-,.; :r- • •• ~ .'l.a .. .:..:,:;, 

6c~ts are allowed o?~r~tcr in or~s scld to p~!vatc 1nd~stry b~!or~ 
roy~lty p~y~e~ts 3re co~puted. 
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Production of uranium ores COM!'lenced 1n 1956 by Tram,,:ay, over rin 
edge: and by vert1cal (1500 feet) serv1ce shaft in 1959 

Ye:?~r ~r·lton:,; 
,., 

'J~08 Pounds ~ Cu C::. A~ : .; 

1956 1,666 .451 1.5.040 ~!R UR 
1957 7.516 .999 150.244 !·!R NR 
1958 12,228 1.18S 290.5Ji ~:n NFl 

1959 28.125 .520 292.500 ?·:a ' NR 
1960 80.568 .)20 515,635 ~'R rIR . 

1961 75.3J6 .280 l~21, 881 NE !,:~ 

1962 10,657 .4;4 92.4050 1.41 NR 1st 

1963 51.2.54 .554 507.03) 1.22 9.821 
1964 65.004 • L~61 599.809 1.28 29.557 • 
1965 82,488 .422 696.706 1.18 )l,eJC 

1966 2c', .. 9§9 _.' .;97 19q O?., _ . , ... J . - • ./ .. "I 0. " .... '-1. 9.992 
1967 5.610 .319 35.719 I d.id r.ot obta.in these 
Ja!1- (~st. ) Esti:r.att:;d values on Cu and A;S. 
1968 2,-000-

.,,,,, 
---1-2-,~:)--. - .. ....... 

.4A -+'U(J *,:71"0;;: :;17 a;t!~Z;3 .- .t:;-I -
TOT:~LS 447,'+21 . ~ .,. ';-:1"\'" 1 81,200 ..I.oec. -77 

.... ' ~ ~ r ... .....-.. ......... ~ to _ • .A 
(" i . ::0~.;~ 

.. 
:-. Ii .;". ~:'\'" _w f'"/~ t .t ~ v ..... )'y .o • ~o vz • 

.. ~ ~~. :?~ :} .-j } : !!'~ c<O, ~-!. 
~ r~ .. . _.~_4-;. •• -:: .. .:..~, f. ... • ~ ! 

_ c;':':J~I.. . ;'~' t-;'2.,,' . .z.; .... 

.;~~ ~-" 

.. _ .. ...... 

Recov\ 

The present productlo~ CO~9S fro~ dcvelo;~e~t wcr~. ~hls 15 one ~h1~g 

that ha.s not "~':ept pace" at the CrphSLn - ~ 1,:; d"2·reloc!,.·; r;~ ~ • . 
:'he~e h3.-..re OCC!1 toe r::ar.y al1oca~lons.cus iness "~ erGe:rs, ar.d dO~'l'r.:-1.3:ht 

pesti~13t1c evalua t ion work by c onsult~nts and actions t~~en by corporate 

manaze~ent th3t led t o a ~1nc of possible sreat future potential ~ithout 
proper devclop~ent work to ~a1ntalr. a he~lthy reserve picture. 

/ , ' 

It 1s not ~y 1ntent to pretend to be in a pos!t1on to condemn past 

actions that le~ to a pocrl1 ~s1n:3i~e~ d~~~lop~ent st~tus: tut. I do 

fee1e stro~elJ. th~t out~!5ht pes~1~1~~ ~~d othe~ actions ta~en - not 

", 

... -., 

·~he p.cst 
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MEMORANDUM 

DATE: MARCH 26, 1981 

TO: M. D. VINCELETTE, 
VICE PRESIDENT, OPERATIONS 

FROM: R. M. STEELE, 
SENIOR MINE ENGINEER 

SUBJECT: MEETING WITH OWNERS OF ORPHAN MINING CLAIM, 
COCONINO COUNTY, ARIZONA 

On Monday, March 23 , 1981, I met with Elling Halvorson, owner 

of the Orphan, at his office in Redmond, Washington. In late 

February, Mr. Halvorson and a partner, John R. Seibold, bought 
• 

the Orphan claim, along with some land just outside the Grand 

Canyon Park for $800,000 from Cotter Corp. of ~enver, Colo
rado. 

The objective of my visit was to meet Mr. Halvorson, review 

the property files and set up a visit to the property • 

Attached to this memo is a set of notes collected and a list of 

maps. 

The Orphan deposit is the model used by both Western Nuclear 

and EFN in their exploration work that led to the Hack Canyon 

project. It has been the opinion of the EFN staff that a visit 

to the property \11ould be very desirable to provide insight 

into ore chartaristics, rock mechanics and time tested mining 

methods. 

The ti tle of Orpha n Mine stems from a singled patent claim, 

granted before the Grand ~ Canyon Park \oJas established. The 

claim was located on copper min ieralization in a fault zone 

- 1 -

.. 



---
.r 
• • 
I 

I 
l .. ~ 

. 1 

, 

1_-

I 
... 

. 
about 500 feet below the Canyon rim. No significant mining 

was done on the claim unt i l the early 1950's when uranium was 
noted. A srnali tram was first used to lift ore to the rim from 

an adit. In the late 1950's, a 1500 ft vertical shaft was sunk 

on the rim and a 1000 ft haulage drift driven to the ore. In 

1962, agreement was reached with the Park and the operator was 

allowed to mine ore extentions that passed outside the claim 

boundary. In return, all the property rights were to go to 

the Park in 25 years or by 1987. In 1968, the property was 

bought by Cotter Corp. for $800,000. By rnid-1969, the mining 

ended. Our ing the 15 years of opera tion, it produced 4.5 

million pounds of uranium wi th a n average grade over .30\ 

U30 8 • 

The files that I reviewed consisted of about 2 ft of legal 

size text and 33 map tubes. Most of the data was obsolete. 

Most of the maps were prints that could be copied only at 

9re~t effor t and expense. Two sets of liner master did exist 
and prints were made of both. One set is part of a 1978 are 

r e""'serve estimate showing most of the last dr illing. The 

other set is a series of assay maps showing the grade of most 

ore development. 

A copy of the notes collec t ed is a ttached. The maps, because 

o f their bulk, a re not a t t ached , but an index is. Two sets of 

these maps we r e made, one tor the Denver office and one for 

the projec t of fice • 

A tentative vis i t to t he site wa s s e t for April 23 and 24. Mr. 

/ Halvors on will like ly \olant one of his employees · to be part of 

the group. Anyone planning to be part of the group should 

read all of the attachme nts and review the maps. A memo dated 

October 23, 1978 , by E. B. Bruner, discusses the mine condi

tion in some detail. A set of 8 X 11 ·inch level maps that were 

- 2 -
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not part of the memo, but were likely related, notes some of 

the danger pOints graphically. 

It is evident that the high price of uranium caused Cotter to 
reevaluate the property in the late 1970's • 

Cotter, in an April 23, 1979 memo re9arding the Orphan Mine 
Feasibility Study by M. C. Anderson and G. A. Williams, 

estimated a cost of $32.75/1 for 500,000 pounds over a five
year period. It is likely that this cost is low, but could be 
done below $40.00/1 in the early 1980's. They expected to 

mine the low grade remnants left by earlier mining that would 

have an average grade of .116% U30 8 after dilution. They 
would process the ore underground with a heap leach method, 
similar to the WN Spook Upgrade. The one problem with the 
Cotter plan was the lack of schedule or cost allowance for 
permits. Their leach plant would require an NRC permit. That 
would be both time consuming and expensive inside a national 
park. 

Under the current market and Cotter's estimat~ of cost, the 
Orphan does not appear to be of interest to EFN. With the 
title ending in 1987, it is likely that there will never be 
further mining at the site. However, a final economic memo 

should be written after the property is visited. 

The property does provide an example, similar to Hack No. 1 

and No.2, that cannot be seen anywhere else in the world. A 
few thousand dollars spent having some of the operation and 

;/"exploration staff view the workings is likely to save EFN ten 
to a hundred times that. 

--
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Memo to M. D. Vincelette from R. M. steele, Re: Orphan Mine, 
Coconino County, Arizona, dated 3/26/81 

Encl. Collection of Notes: 

1. "Hogan' s Orphan Mine," article in December, 1978, 
True West Magazine. 

2. 

3. 

4. 

Memo--Orphan Mine Examination by E.W. Bruner, 
October 23, 1978, with set of 8 X 11" level maps 
with notes. 

Merno--Orphan Mine Feasibility Study by M. C. Ander
Son and G. A. Williams, April 23, 1979. 

Memo--Orphan Mine, by E. W. Bruner and W. B. Tobey, 
April 23, 1979. 

5. Letter from Rarrison-western to Cotter, ••• rehabi-
1ity and exploration ••• , January ~5, 1979. 

6. Letter from Thyssen Mining Construction, Orphan 
••• , January 15, 1979. 

7. Letter from Cotter asking for rehabilitation bids, 
December 27, 1978 • 

8. Memo--o, phanMine Remnant Uranium Reserve Estimate, 
by E. W. Bruner, September 21, 1978 • 

9. Summary of 1968 and 1969 production. 

10. Clipping--Christian Sci ence Monitor, June 25, 1969. 

11. Report on Orphan Mine Reserves by Colorado School of 
Mines Research Foundation, February 17, 1969 (NO 
plates found). 

12. Report-- Evaluation of Reserves ••• as of January 31, 
1978, by William Dean McDougald. (wi th 8 X 10 
illustrat i on)" 

13. Set o f level maps, 8 X 11 ' , Scale 1"= 67 feet. 

14. List Maps- -copy each Denver office and project 
of f ice • 
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Memo to M. D. Vincelette from R. M. Steele, Re: Orphan Mine, 

coconino County, Arizona, dated 3/26/81 

List of Maps: 

1. Generalized Section, looking S.E., Scale 1"c100'. 

2. Section, looking East, Scale 1"=50', with notes on 

geology. 

3. Section and Plan 550 East 0.0. station, Scale 1"-20' 

(details of lowest level in mine). 

4. 

5. 

Plates to September 21, 1978 Reserve Estimate. 

a. Adit level (5910' elevation). 
b. 100' level. 
c. 140' level. 
d. 175' level. 
e. 190' level. 
f. "225' level. 
9. 245' level. 
h. 265'" level. 
i. 285'-290' level. 
j. 310'-320' level. 
k. 335'-365' level. 
1. 375'-400' level (haulage and shaft station). 

Assay maps of development in ore, all 1"=20' scale, 

generally undated. 

a. 140' 
b. 175' 
c. 190' 
d. 285' 
e. 290' 
f. 310' 
gel 320 ' 
h. 335' 
i. 350 0 

j . 375' 
k. 400' 
18 420' 
mo 430' 
n. 525' 
o. 550~ 

p. 585' 

level (base of Hermit Sh.) 
level (scale 1"=10' drill map). 
level. 
level. 
level 
and 320' level. 
level" 
level 
and 365 11 level. 
level. 
level (haulage and shaft station). 
level" 
level. 
level. 
level. 
level · (lowest workings). 

- 5 -
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July 8, 1994 

Field 10 

991-0-2 
991-0-3A 
991-0-3B 
991-00-1 
991-175-1 
991-190-1 
991-225-4 
991-245-10 
991-245-11 
991-245-11C 

991-245-2 
991-245-4A 
991-245-4B 
991-245-5 
991-245-9 
991-265-1 
991-265-1R 
991-265-2 
991-320-1 
991-320-2 

991-320-4 
991-320-6 
991-320-7 
991-320-8 
991-320-8R 
991-350-1 
991-350-2 
991-350-21 
991-350-365 
991-365-1 

Lab No. 

0-375925 
0-375946 
0-375940 
0-375931 
0-375927 
0-375947 
0-375935 
0-375920 
0-375941 
0-375916 

0-375857 
0-375912 
0-375907 
0-375923 
0-375859 
0-375919 
0-375921 
0-375936 
0-375928 
0-375939 

0-375905 
0-375932 
0-375913 
0-375906 
0-375942 
0-375908 
0-375943 
0-375922 
0-375915 
0-375911 

Geochemical analyses of Orphan Mine Samples 

Latitude Longitude Job number 

36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 

36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 

36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 

112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 

112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 

112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 

UM25 
UM26 
UM25 
UM25 
UM25 
UM26 
UM25 
UM25 
UM25 
UM25 

UM20 
UM25 
UM25 
UM25 
UM20 
UM25 
UM25 
UM25 
UM25 
UM25 

UM25 
UM25 
UM2S 
UM2S 
UM2S 
UM25 
UM25 
UM25 
UM25 
UM25 

Fm. Code Ag ppm AA Ag ppm ICP 

4.0 
4.0 
4.0 
4.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

52. 
15. 
<2.0 
3.0 
3.0 

19. 
1S0. 

S.O 
4.0 

<2.0 

110. 
59. 
39. 
59. 
<2.0 

110. 
82. 
6.0 

<2.0 
<2.0 

5.0 
3.0 

<2.0 
280. 
260. 
25. 
<2.0 

110. 
<2.0 
14. 

Al % ICP Al203 % XRF As ppm AA As ppm ICP Au ppm AA 

1.1 
0.51 
S.8 
1.3 
0.86 
0.04 
0.80 
0.40 
1.00 
1.6 

0.84 
1.00 
1.2 
8.5 
0.96 
1.3 
1.8 
0.37 
2.0 
2.6 

0.75 
0.74 
0.86 
0.73 
0.70 
1.1 
5.1 
1.1 
1.1 
4.3 

(H) 2.13 

-H-
10.8 

(H) 2.27 
1.49 
-H-
-H-
-H-
1. 75 
2.66 

-H-
-H-
-H-
-H-
1.54 
-H-
-H-
-H-
3.34 
4.S8 

1.33 
1.30 
1.67 

-H-
-H-
-H-
8.31 
-H-
1.89 
-H-

220. 
6300. 

28. 
740. 
84. 

1900. 
160. 

3700. 
210. 
<10. 

9700. 
790. 
750. 

8800. 
1S0. 

2600. 
1900. 
3100. 

11. 
110. 

500. 
46. 
62. 

470. 
460. 
960. 
220. 

25000. 
120. 

6600. 

NO.OS 
NO.OS 
NO.05 
NO.OS 
NO.OS 
NO.OS 
NO.05 
NO.05 
NO.05 
NO.05 

NO.05 
NO.05 
NO.OS 
NO.OS 
NO.OS 
NO.OS 
NO.OS 
NO.OS 
NO.OS 
NO.OS 

NO.OS 
NO.05 
NO.05 
NO.05 
NO.OS 
NO.05 
NO.05 
NO.OS 
NO.OS 
NO.05 



Jul y 8, 1994 

Field 10 

991-365-3 
991-365-910 
991-365-X 
991-365-XR 
991-365-Y 
991 -375 -0 -1 
991-400-1 
991-400-1R 
991-400-30 
991-400-R1 

991-400-R3 
991-400-R4 
991-525-33 
991-585-32 
991-585-33A 
991-585-33B 
991-585-34 
991-B-C85 
991-0-C85 
991-E-C85 

991-F-C85 
991-G-C85 
991-H-C85 
991-I-C85 
991-J-C85 
991-K-C85 
991-R-C87 
991-S-C87 
991-T-C87 
991-U-C87 

Lab No. Latitude Longitude Job number 

0-375910 
0-375937 
0-375930 
0-375933 
0-375926 
0-375917 
0-375948 
0-375945 
0-375918 
0-375924 

0-375934 
0-375909 
0-375929 
0-375944 
0-375914 
0-375858 
0-375938 
0-272109 
0-272117 
0-272121 

0-272115 
0-272100 
0-272122 
0-272119 
0-272114 
0-272111 

36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 

36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.074444 
36.079167 
36.079167 
36.079167 

36.079167 
36.079167 
36.079167 
36.079167 
36.079167 
36.079167 

0-283238 36.079167 
0-283240 36.079167 
0-283241 36.079167 
0-283242 36.079167 

112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 

112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.154167 
112.155556 
112.155556 
112.155556 

112.155556 
112.155556 
112.155556 
112.155556 
112.155556 
112.155556 
112.155556 
112.155556 
112.155556 
112.155556 

UM25 
UM25 
UM25 
UM25 
UM25 
UM25 
UM26 
UM26 
UM25 
UM25 

UM25 
UM25 
UM25 
UM25 
UM25 
UM20 
UM25 
RZ03 
RZ03 
RZ03 

RZ03 
RZ03 
RZ03 
RZ03 
RZ03 
RZ03 
SJ42 
SJ42 
SJ42 
SJ42 

Orphan Mine Samples 

Fm. Code Ag ppm AA Ag ppm ICP 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.8 
2.8 
2.8 

2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
3.0 
3.0 

3.0 
3.0 
2.8 
2.8 
3.0 
3.0 
3.0 
3.0 
4.0 
4.0 

21. 
23. 
7.0 
8.0 
4.0 

<2.0 
5.0 
4.0 
3.0 

220. 

13. 
92. 
22. 
4.0 

<2.0 
20. 
41. 
6.0 

34. 
40. 

58. 
73. 
74. 

180. 
2.0 
9.0 

<4.0 
7.0 

<4.0 
7.0 

Al % ICP Al203 % XRF As ppm AA As ppm ICP Au ppm AA 

0.92 
3.3 
1.1 
1 • 1 

0.88 
2.5 
0.33 
0.39 
0.80 

1.00 

1.1 
2.2 
0.51 
1.3 
2.9 
0.64 
0.30 
0.62 
1.1 
5.5 

0.98 
0.97 
1.5 
0.84 
1.00 
0.92 
1.00 
0.61 
4.1 
0.48 

-H-
6.46 
1.87 
1.96 
1. 71 
4.20 
-H-
-H-
1.67 
-H-

-H-
-H-
-H-
6.46 
5.26 
1.26 
-H-

(H) 1.29 
1.97 

10.5 

(H) 1.75 
(H) 1.81 

2.79 
(H) 1.73 

1.82 
(H) 1.60 

2.20 · 
(H) 1.36 
(H) 8.07 
(H) 1.23 

11000. 
1100. 
490. 
540. 
680. 
<10. 

3100. 
1900. 
1600. 
5700. 

990. 
24000. 
4400. 
1500. 
190. 

2200. 
19000. 
2900. 

30. 
<10. 

740. 
12000. 

<10. 
420. 
230. 

1200. 
1200. 
3700. 
900. 

3700. 

NO.05 
NO.OS 
NO.05 
NO.05 
NO.05 
NO.05 
NO.OS 
NO.05 
NO.05 

NO.05 

NO.05 
0.05 

NO.05 
NO.OS 
NO.05 
NO.OS 
0.05 

<0.10 
<0.10 
<0.10 

<0.10 
<0.10 
<0.10 
<0.10 
0.40 



Jut y 8, 1994 
Orphan Mine Samples 

Field 10 Lab No. Latitude Longitude Job number Fm. Code Ag ppm AA Ag ppm ICP Al % ICP Al203 % XRF As ppm AA As ppm ICP Au ppm AA 

991-\.J-C87 0-283237 36.079167 112.155556 SJ42 4.0 13. 0.56 (H) 1.31 3800. 



July 8, 1994 
Orphan Mine Samples 

Field 10 Au ppm ICP B ppm ICP Ba ppm ICP Ba ppm NA Be ppm ICP 8i ppm ICP C % (Crbnt) C % (Orgnc) C % (Total) 

991-0-2 
991-0-3A 
991-0-3B 
991-00-1 
991-175-1 
991-190-1 
991-225-4 
991-245-10 
991-245-11 
991-245-11C 

991-245-2 
991-245-4A 
991-245-4B 
991-245-5 
991-245-9 
991-265-1 
991-265-1R 
991-265-2 
991-320-1 
991-320-2 

991-320-4 
991-320-6 
991-320-7 
991-320-8 
991-320-8R 
991-350-1 
991-350-2 
991-350-21 
991-350-365 
991-365-1 

<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 

<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 

<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 

85. 
63. 

380. 
47. 

100. 
72. 

110. 
17. 
96. 

160. 

91. 
97. 

120. 
440. 
110. 
12. 
20. 
9.0 

150. 
120. 

71. 
70. 

410. 
55. 
55. 
97. 

160. 
69. 

140. 
170. 

<40. 

-H-
310. 

<400. 
<160. 

470000. 
120. 

2500. 
<270. 
220. 

<170. 
-H-
-H-

<1.3 
<120. 
780. 
440. 
170. 
140. 

-H-

<80. 
-H-

360. 
1800. 

-H-
-H-
-H-

<300. 
110. 
<60. 

<1.00 
<1.00 
4.0 
1.00 

<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 

<1.00 
2.0 
2.0 
4.0 

<1.00 
<1.00 
1.00 

<1.00 
<1.00 
2.0 

<1.00 
<1.00 
<1.00 
<1.00 
<1.00 

1.00 
2.0 

<1.00 
<1.00 
2.0 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

0.560 
1.13 
0.330 
4.87 
4.51 
0.520 
2.96 

<0.010 
4.21 
5.44 

1.99 
4.53 
3.56 
0.060 
4.57 
1.12 
1.42 

<0.010 
6.18 
8.87 

3.71 
3.66 
0.060 
1.90 
1.91 
4.59 
3.58 
0.370 
9.61 
0.060 

<0.010 
<0.010 
0.050 

<0.010 
<0.010 
0.010 
0.170 

<0.050 
0.360 

<0.010 

0.190 
<0.010 
<0.010 
0.040 
0.170 

<0.010 
<0.010 
<0.050 
<0.010 
<0.010 

<0.010 
<0.010 
<0.050 
0.140 
0.050 

<0.010 
<0.010 
<0.010 
<0.010 
0.120 

0.260 
1.01 
0.380 
4.79 
4.50 
0.530 
3.13 

<0.050 
4.57 
4.73 

2.18 
3.96 
3.43 
0.100 
4.74 
1.03 
1.30 

<0.050 
6.16 
8.68 

3.43 
3.63 

<0.050 
2.04 
1.96 
4.36 
3.11 
0.340 
9.06 
0.180 

Ca % ICP CaD % XRF Cd ppm ICP 

0.26 
3.9 
0.73 

16. 
16. 
1.7 
6.4 
0.007 

15. 
12. 

6.4 
11. 
10. 
0.11 

16. 
0.71 
1.3 
0.01 

13. 
16. 

13. 
13. 
0.21 
6.6 
6.4 
9.2 
6.6 
0.56 

15. 
0.44 

(H) 0.37 

-H-
0.94 

(H) 22.2 
20.6 
-H-
-H-
-H-

20.2 
15.7 

-H-
-H-
-H-
-H-

21.3 
-H-
-H-
-H-

17.8 
21.2 

17.2 
16.7 
0.24 

-H-
-H-
-H-
8.91 
-H-

21.2 
-H-

<2.0 
2.0 

<2.0 
3.0 

110. 
44. 
<2.0 
<2.0 
<2.0 
<2.0 

5.0 
<2.0 
<2.0 
5.0 

<2.0 
18. 
9.0 
2.0 

<2.0 
<2.0 

<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
8.0 

<2.0 
46. 
<2.0 
16. 



July 8, 1994 

Orphan Mine Samples 

Field 10 Au ppm ICP B ppm ICP Ba ppm ICP Ba ppm NA Be ppm ICP Bi ppm ICP C % (Crbnt) C % (Orgnc) C % (Total) 

991-365-3 
991-365-910 
991-365-X 
991-365-XR 
991-365-Y 
991-375-0-1 
991-400-1 
991-400-1R 
991-400-30 
991-400-R1 

991-400-R3 
991-400-R4 
991-525-33 
991-585-32 
991-585-33A 
991-585-33B 
991-585-34 
991-B-C85 
991-0-C85 
991-E-C85 

991-F-C85 
991-G-C85 
991-H-C85 
991-1-C85 
991-J-C85 
991-K-C85 
991-R-C87 
991-S-C87 
991-T-C87 
991-U-C87 

<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 

<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 
<8.0 

<8.0 
<8.0 

. <8.0 
<8.0 
<8.0 
<8.0 

<20. 
<20. 
<20. 
<20. 

83. 
290. 

1500. 
920. 
210. 
210. 

19. 
70. 
21. 
55. 

10. 
120. 
79. 

190. 
260. 
100. 
15. 

550. 
140. 
340. 

1200. 
1300. 
330. 
96. 

5700. 
140. 
220. 
140. 
110. 
190. 

<700. 
270. 

1500. 
1600. 
6800. 

180. 
180. 
84. 

5700. 
<260. 

220. 
<6000. 

-H-
-H-

210. 
-H-
-H-

6300. 
150. 
390. 

6900. 
2400. 
370. 
250. 

4700. 
660. 

11000. 
2300. 
2200. 
4600. 

<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
1.00 

<1.00 
<1.00 
<1.00 
<1.00 

<1.00 
1.00 

<1.00 
<1.00 
2.0 

<1.00 
<1.00 
<1.00 
<1.00 
<1.00 

<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<2.0 
<2.0 
<2.0 
<2.0 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<20. 
<20. 
<20. 

0.980 
<0.010 
2.26 
1. 76 
1.43 
7.31 
5.87 
7.95 
0.460 
0.160 

0.200 
0.140 
0.390 

<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
4.42 
0.530 

4.69 
3.69 
2.47 
3.24 
5.79 
1.29 

<0.010 
<0.010 
1.27 

<0.010 

<0.010 
<0.050 
<0.010 
<0.010 
<0.010 
<0.010 
0.260 
0.280 

<0.010 
0.020 

0.070 
0.040 

<0.010 
0.060 

<0.050 
<0.050 
<0.050 
0.170 
0.070 
0.100 

0.110 
0.180 
0.090 
0.090 

<0.010 
3.70 

<0.010 
0.010 
0.130 

<0.010 

0.730 
<0.050 
2.05 
1.58 
1.22 
6.62 
6.13 

8.23 
0.370 
0.180 

0.270 
0.180 
0.380 
0.060 

<0.050 
<0.050 
<0.050 
0.170 
4.49 
0.630 

4.80 
3.87 
2.56 
3.33 
5.62 
4.99 

<0.010 
0.010 
1.40 

<0.010 

Ca % ICP CaO % XRF Cd ppm ICP 

0.11 
0.06 
7.9 
6.5 
5.3 

12. 
9.8 

14. 
0.74 
0.25 

0.93 
0.10 
1.4 
0.07 
0.07 
0.03 
0.04 
0.03 

10. 
2.2 

12. 
6.0 
9.0 
6.4 

15. 
12. 
0.03 
0.03 
4.9 
0.02 

-H-
0.08 

10.7 
8.49 
6.89 

16.4 

-H-
-H-
0.95 
-H-

-H-
-H-
-H-
0.08 
0.07 
0.03 
-H-

(H) 0.06 
13.3 

2.96 

(H) 15.7 
(H) 7.75 

12.3 
(H) 8.69 

18.8 
(H) 15.4 

<0.02 
<0.02 

(H) 6.59 
<0.02 

72. 
<2.0 
<2.0 
2.0 

<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
52. 

<2.0 
10. 
39. 
54. 
<2.0 
17. 
2.0 

<2.0 
<2.0 
<2.0 

<2.0 
120. 
<2.0 
<2.0 
<2.0 
<2.0 
5.0 

<4.0 
14. 
<4.0 



Jul y 8, 1994 
Orphan Mine Samples 

Field 10 Au ppm ICP B ppm ICP Ba ppm ICP Ba ppm NA Be ppm ICP Bi ppm ICP C % (Crbnt) C % (Orgnc) C % (Total) Ca % ICP CaO % XRF Cd ppm ICP 

991-\l-C87 <20. 180. 6200. <2.0 <20. <0.010 <0.010 <0.010 0.03 <0.02 <4.0 



July 8, 1994 
Orphan Mine Samples 

~ 

Field 10 Ce ppm ICP Ce ppm NA Cl % Co ppm ICP Co ppm NA Cr ppm ICP Cr ppm NA Cs ppm AA Cs ppm NA Cu % XRF Cu ppm ICP CUO % XRF 

991-0-2 7.0 <8.0 <0.01 43. 35. 58. 51. 0.88 37000. 
991-0-3A 5.0 -H- -H- 1500. 1200. 2.0 <24. <1.6 8100. 
991-0-3B 46. 43. <0.01 92. 78. 66. 72. 10. 330. 
991-00-1 14. <12. 0.03 200. 160. 31. 35. 1.9 610. 
991-175-1 6.0 6.9 <0.01 280. 220. 45. 39. 0.68 100. 
991-190-1 <4.0 -H- -H- 150. 130. <1.00 <10. <0.40 24000. 
991-225-4 6.0 5.4 0.01 16. 13. 33. 31. 0.56 200000. 
991-245-10 <4.0 <4.0 -H- 91. 73. 73. 70. 0.70 460. 
991-245-11 8.0 <11. <0.01 820. 620. 74. 70. 0.92 3100. 
991-245-11C 9.0 11. 0.01 3.0 2.3 35. 32. 1.9 35. 

991-245-2 4.0 <0.26 <0.01 100. 82. 70. 71. 1.3 63000. 
991-245-4A 51. -H- <0.01 71. 61. 65. 54. 1.3 82000. 
991-245-48 28. -H- <0.01 150. 130. 62. 55. 1.2 54000. 
991-245-5 60. <90. 0.01 16. 13. 430. 490. 5.7 36000. 
991-245-9 7.0 <8.0 <0.01 30. 23. 62. 53. 0.76 600. 
991-265-1 5.0 <9.0 -H- 220. 180. 57. 60. 2.2 160000. 
991-265-1R 8.0 <12. 0.01 160. 140. 75. 83. 3.4 120000. 
991-265-2 <4.0 <3.0 -H- 76. 61. 10. 23. <0.60 140. 
991-320-1 17. 17. 0.01 14. 11. 54. 51. 1.8 15. 
991-320-2 23. <23. 0.02 28. 25. 100. 98. 6.2 17. 

991-320-4 6.0 7.5 <0.01 240. 200. 33. 42. 0.77 3400. 
991-320-6 <4.0 <5.0 <0.01 6.0 4.4 65. 73. 0.68 5100. 
991-320-7 5.0 <5.0 <0.01 55. 44. 47. 46. 0.67 3500. 
991-320-8 <4.0 36. -H- 140. 110. 44. 39. 0.60 220000. 
991-320-8R <4.0 -H- <0.01 140. 110. 42. 46. 0.63 200000. 
991-350-1 7.0 -H- 0.01 680. 540. 22. 26. 0.83 12000. 
991-350-2 49. 50. <0.01 44. 35. 270. 240. 11. 84. 
991-350-21 6.0 <17. -H- 7500. 5600. 27. 37. <4.0 260000. 
991-350-365 <4.0 7.4 0.01 52. 48. 48. 48. 1.2 95. 
991-365-1 33. <30. <0.01 1100. 870. 86. 86. 7.2 9600. 



July 8, 1994 
Orphan Mine Samples 

i' 

Field 10 Ce ppm ICP Ce ppm NA Cl % Co ppm ICP Co ppm NA Cr ppm ICP Cr ppm NA Cs ppm AA Cs ppm NA Cu % XRF Cu ppm ICP CUO % XRF 

991-365-3 7.0 -H- <0.01 710. 540. 26. 28. 1.6 27000. 
991-365-910 14. 22. <0.01 610. 520. 63. 81. 3.5 390. 
991-365-X 5.0 5.8 <0.01 130. 99. 20. 33. 0.86 290. 
991-365-XR <4.0 5.3 <0.01 140. 110. 21. 23. 0.77 320. 
991-365-Y 5.0 <0.80 <0.01 170. 130. 22. 26. 0.75 250. 
991-375-0-1 20. 21. 0.02 9.0 5.9 24. 24. 3.3 6.0 
991-400-1 <4.0 7.1 -H- 97. 91. 89. 84. 0.68 190. 
991-400-1R <4.0 6.8 -H- 85. 72. 110. 92. 0.74 150. 
991-400-30 <4.0 4.8 -H- 79. 61. 2.0 13. 0.64 300. 
991-400-R1 <4.0 <8.0 <0.01 1400. 1100. 53. 55. <1.6 4500. 

991-400-R3 4.0 8.7 -H- 150. 130. 21. 34. 1.1 370. 
991-400-R4 16. <7.0 <0.01 8700. 7100. 65. 71. 2.5 2700. 
991-525-33 <4.0 <7.0 <0.01 960. 740. 4.0 <8.0 <0.80 4000. 
991-585-32 6.0 <11. <0.01 62. 42. 8.0 7.0 1.3 2800. 
991-585-33A 12. 12. <0.01 45. 37. 19. 22. 4.1 190. 
991-585-33B 5.0 <1.7 <0.01 560. 420. 3.0 6.2 <1.00 3500. 
991-585-34 <4.0 <5.0 -H- 1700. 1500. <1.00 <11. <1.2 18000. 
991-B-C85 <4.0 <1.2 82. 76. 65. 56. 0.99 480. 
991-0-C85 6.0 <7.1 6.0 3.7 30. 19. 0.49 41000. 
991-E-C85 35. 40. 2.0 1.5 21. 17. 0.93 1100. 

991-F-C8S 8.0 <45. 15. 12. 16. <9.1 0.58 89000. 
991-G-C85 7.0 <4.2 1000. 910. 12. 8.9 110000. 
991-H-C85 16. 20. - 2.0 0.58 3.0 5.2 0.83 180. 
991-I-C85 4.0 <11. 28. 390. 27. 3.4 0.28 220000. 
991-J-C85 5.0 <58. 18. 12. 12. <4.6 0.54 7400. 
991-K-C85 12. <140. 99. 81. 14. <1.6 0.63 20000. 
991-R-C87 <8.0 <4.7 53. 47. 21. 33. 0.48 170 • 
991-S-C87 <8.0 <2.3 . 22. 16. 35. 23. 0.37 110. 
991-T-C87 40. <17. 100. 87. 67. 58. 7.9 1300. 
991-U-C87 <8.0 <0.98 48. 38. 30. 28. 1.1 55. 



July 8, 1994 
Orphan Mine Samples 

Field 10 Ce ppm ICP Ce ppm NA Cl % Co ppm ICP Co ppm NA Cr ppm ICP Cr ppm NA Cs ppm AA Cs ppm NA Cu % XRF Cu ppm ICP CUO X XRF 

991-~-C87 <8.0 50. 40. 28. 20. 0.39 250. 

. '.~ : 



July 8, 1994 
Orphan Mine Samples 

" 
Field 10 Oy ppm lep Oy ppm NA Er ppm Iep Eu ppm Iep Eu ppm NA F % Fe % Iep Fe % NA FeT03 % XRF Ga ppm Iep Gd ppm Iep Gd ppm NA 

991-0-2 <2.0 0.30 0.010 0.09 0.120 (H) 0.12 <4.0 

991-0-3A <2.0 0.43 <0.010 7.4 6.97 -H- <4.0 

991-0-3B <2.0 0.55 0.080 0.89 0.903 1.23 13. 

991-00-1 <2.0 0.64 0.010 2.8 2.58 (H) 3.94 <4.0 

991-175-1 <2.0 0.22 0.010 0.29 0.290 0.35 <4.0 
991-190-1 <2.0 0.42 <0.010 1.7 1.56 -H- <4.0 
991-225-4 <2.0 0.25 <0.010 0.50 0.480 -H- <4.0 
991-245-10 <2.0 0.21 <0.010 25. 24.5 -H- <4.0 
991-245-11 <2.0 0.29 0.010 0.30 0.290 0.36 <4.0 
991-245-11C <2.0 0.29 0.020 0.60 0.650 0.80 <4.0 

991-245-2 <2.0 0.21 0.020 3.9 3.80 -H- <4.0 
991-245-4A 2.0 3.5 0.020 0.42 0.470 -H- <4.0 
991-245-4B <2.0 1.7 0.020 0.52 0.520 -H- <4.0 
991-245-5 2.0 2.9 0.070 0.62 0.720 -H- 12. 
991-245-9 <2.0 0.23 <0.010 0.19 0.210 0.21 <4.0 
991-265-1 <2.0 0.32 0.020 11 . 10.0 -H- <4.0 
991-265-1R <2.0 0.40 0.030 9.1 8.56 -H- <4.0 
991-265-2 <2.0 0.15 <0.010 24. 24.5 -H- <4.0 
991-320-1 <2.0 0.54 0.020 0.73 0.767 0.99 <4.0 
991-320-2 <2.0 0.85 0.050 0.96 1.04 1.29 8.0 

991-320-4 <2.0 0.19 <0.010 0.10 0.130 0.10 <4.0 
991-320-6 <2.0 0.21 0.010 0.10 0.110 0.09 <4.0 
991-320-7 <2.0 0.24 0.010 0.05 0.078 0.05 <4.0 
991 -320-8 <2.0 0.15 <0.010 0.10 0.110 -H- <4.0 
991-320-8R <2.0 <0.18 0.010 0.09 0.120 -H- <4.0 
991-350-1 <2.0 0.78 0.010 4.0 4.05 -H- <4.0 
991-350-2 <2.0 1.1 0.060 0.99 0.950 1.31 11. 
991-350-21 <2.0 0.50 0.010 0.44 0.500 -H- <4.0 
991-350-365 <2.0 0.25 0.020 1.5 1.61 2.09 <4.0 
991-365-1 <2.0 0.52 0.040 0.80 0.830 -H- <4.0 



July 8, 1994 
Orphan Mine Samples 

Field 10 Oy ppm ICP Oy ppm NA Er ppm ICP Eu ppm ICP Eu ppm NA F % Fe % ICP Fe % NA FeT03 % XRF Ga ppm ICP Gd ppm ICP Gd ppm NA 

991-365-3 <2.0 0.27 <0.010 3.9 3.54 -H- <4.0 
991-365-910 <2.0 0.49 0.020 1.2 1.41 1.72 <4.0 
991-365-X <2.0 0.15 <0.010 0.24 0.270 0.31 <4.0 
991-365-XR <2.0 <0.40 <0.010 0.26 0.270 0.32 <4.0 
991-36S-Y <2.0 0.17 <0.010 0.51 0.460 0.68 <4.0 
991-375-0-1 <2.0 0.47 0.050 0.63 0.639 0.85 5.0 
991-400-1 <2.0 0.38 0.010 17. 16.1 -H- <4.0 
991-400-1R <2.0 0.42 0.020 9.8 9.73 -H- <4.0 
991-400-30 <2.0 0.15 0.010 14. 12.3 19.8 <4.0 
991-400-R1 <2.0 0.47 0.010 1.6 1.44 -H- <4.0 

991-400-R3 <2.0 <0.26 <0.010 23. 23.0 -H- <4.0 
991-400-R4 <2.0 <2.5 0.020 0.66 0.760 -H- <4.0 
991-525-33 <2.0 0.47 <0.010 0.09 0.130 -H- <4.0 
991-585-32 <2.0 <0.70 0.010 0.12 0.140 1.72 <4.0 
991-585-33A <2.0 0.18 0.030 0.27 0.290 0.34 6.0 
991-585-33B <2.0 0.47 <0.010 0.09 0.110 0.08 <4.0 
991-585-34 <2.0 0.29 <0.010 24. 24.1 -H- <4.0 
991-B-C85 <2.0 0.20 <0.010 29. 27.0 (H) 37.1 <4.0 
991-0-C85 <~.O 0.25 0.010 0.40 0.361 0.50 <4.0 
991-E-C85 <2.0 0.75 0.020 0.23 0.226 0.28 11. 

991-F-C85 <2.0 0.32 0.020 0.98 0.906 (H) 1.28 7.0 
991-G-C85 <2.0 0.15 0.010 1.1 1.12 (H) 1.49 <4.0 
991-H-C85 <2.0 0.52 0.020 0.17 0.172 0.20 <4.0 
991-I-C85 <2.0 0.59 0.010 1.5 1.54 (H) 2.27 <4.0 
991-J-C85 <2.0 0.34 0.020 0.30 0.261 0.45 6.0 
991-K-C85 <2.0 0.64 0.020 2.8 2.70 (H) 3.96 14. 
991-R-C87 <4.0 0.13 <0.010 6.8 6.62 8.87 <8.0 
991-S-C87 <4.0 0.18 <0.010 27. 23.6 (H) 36.8 <8.0 
991-T-C87 <4.0 0.96 0.030 4.5 4.46 (H) 6.31 12. 
991-U-C87 <4.0 0.14 <0.010 26. 24.5 (H) 36.7 <8.0 

.. . .. '. 



Jut y 8, 1994 

Orphan Mine Samples 

Field 10 Dy ppm Iep Dy ppm NA Er ppm lep Eu ppm lep Eu ppm NA F % Fe % Iep Fe % NA FeT03 % XRF Ga ppm ICP Gd ppm lep Gd ppm NA 

991-\.I-C87 <4.0 0.16 <0.010 21. 19.4 (H) 29.3 <8.0 



July 8, 1994 
Orphan Mine samples 

~ 

Field 10 Ge ppm ICP Hf ppm NA H9 ppm AA Ho ppm ICP In ppm AA Ir ppb AA K % ICP K % NA K20 % XRF LOI 900C XRF La ppm ICP La ppm NA 

991-0-2 3.6 0.42 <4.0 0.48 (H) 0.57 (H) 3.31 4.0 <7.0 

991-0-3A 1.9 0.46 <4.0 0.32 -H- -H- 3.0 <90. 

991-0-3B 14. 0.10 <4.0 3.3 4.17 3.50 31. 26. 
991-00-1 4.3 0.30 <4.0 0.58 (H) 0.62 (H) 14.3 9.0 <50. 
991-175-1 2.7 0.22 <4.0 0.47 0.52 15.0 5.0 2.3 
991-190-1 <0.70 1.6 <4.0 0.02 -H- -H- <2.0 <6.0 
991-225-4 4.5 0.20 <4.0 0.54 -H- -H- 4.0 3.4 
991-245-10 1.9 0.08 <4.0 0.26 -H- -H- <2.0 <7.0 
991-245-11 4.2 0.08 <4.0 0.50 0.52 15.8 5.0 <14. 
991-245-11C 2.7 0.04 <4.0 0.93 1.03 16.9 7.0 5.7 

991-245-2 3.7 0.30 <4.0 0.37 -H- -H- 3.0 <10. 
991-245-4A 5.2 0.16 <4.0 0.42 -H- -H- 10. <300. 
991-245-4B 3.5 0.20 <4.0 0.51 -H- -H- 6.0 <300. 
991-245-5 25. 0.64 <4.0 2.8 -H- -H- 26. <80. 
991-245-9 3.3 0.10 <4.0 0.50 0.52 16.7 4.0 <6.0 
991-265-1 2.2 0.16 <4.0 0.60 -H- -H- 3.0 <21. 
991-265-1R 2.7 0.26 <4.0 0.85 -H- -H- 6.0 <17. 
991-265-2 0.90 NO.02 <4.0 0.21 -H- -H- <2.0 <5.0 
991-320-1 4.3 0.04 <4.0 1.00 1.12 22.5 11. 11. 
991-320-2 3.1 0.06 <4.0 1.4 1.47 32.2 20. <30. 

991-320-4 5.6 0.14 <4.0 0.35 0.38 13.3 4.0 3.9 
991-320-6 4.7 0.04 <4.0 0.36 0.39 12.7 4.0 1.5 
991-320-7 5.1 0.08 <4.0 0.37 0.45 0.70 3.0 <6.0 
991-320-8 3.1 0.20 <4.0 0.28 -H- -H- 3.0 <40. 
991-320-8R 3.8 0.14 <4.0 0.27 -H- -H- 3.0 <50. 
991-350-1 5.1 0.70 <4.0 0.50 -H- -H- 6.0 <130. 
991-350-2 12. 0.24 <4.0 2.2 2.39 14.3 33. <50. 
991-350-21 6.5 1.2 <4.0 0.47 -H- -H- 5.0 4.3 
991-350-365 3.3 0.08 <4.0 0.41 0.45 31.0 3.0 3.3 
991-365-1 8.9 0.80 <4.0 1.9 -H- -H- 21. <40. 



July 8, 1994 
Orphan Mine Samples 

.. 
Field 10 Ge ppm ICP Hf ppm NA Hg ppm AA Ho ppm ICP In ppm AA Ir ppb AA K % ICP K % NA K20 % XRF LOI 900C XRF La ppm ICP La ppm NA 

991-365-3 4.6 1.2 <4.0 0.38 -H- -H- 4.0 <28. 
991-365-910 14. 0.18 <4.0 1.3 1.73 3.67 9.0 11. 
991-365-X 2.9 0.14 <4.0 0.37 0.42 8.34 4.0 3.2 
991-365-XR 2.8 0.18 <4.0 0.38 0.43 6.65 4.0 2.4 
991-365-Y 3.3 0.10 <4.0 0.34 0.42 4.45 4.0 <12. 
991-375-0-1 3.0 0.08 <4.0 1.5 1.60 23.5 15. 14. 
991-400-1 1.6 0.10 <4.0 0.20 -H- -H- 3.0 3.8 
991-400-1R 1.5 0.08 <4.0 0.24 -H- -H- 4.0 4.9 
991-400-30 3.8 0.34 <4.0 0.38 0.49 11.7 <2.0 2.5 
991-400-Rl 6.2 1.5 <4.0 0.34 -H- -H- 4.0 <11. 

991-400-R3 4.8 0.16 <4.0 0.40 -H- -H- 3.0 4.8 
991-400-R4 11. 4.5 <4.0 0.93 -H- -H- 9.0 <50. 
991-525-33 1.2 4.5 <4.0 0.35 -H- -H- 2.0 <30. 
991-585-32 7.9 0.20 <4.0 0.83 1.73 3.67 4.0 <70. 
991-585-33A 12. 0.10 <4.0 1.8 2.16 1.23 9.0 8.1 
991-585-33B 2.6 4.5 <4.0 0.43 0.49 0.72 2.0 <17. 
991-585-34 <2.3 0.18 <4.0 0.20 -H- -H- <2.0 <10. 
991-B-C85 1.8 0.60 <4.0 0.31 (H) 0.42 (H) 22.0 2.0 2.9 
991-0-C85 4.5 0.40 <4.0 0.64 0.72 14.6 3.0 7.4 
991-E-C85 4.6 0.60 <4.0 1.8 2.17 3.23 16. 17. 

991-F-C85 2.6 0.40 <4.0 0.51 (H) 0.62 (H) 12.1 3.0 48. 
991-G-C85 4.5 0.60 <4.0 <5.0 0.54 (H) 0.62 (H) 8.38 3.0 4.5 
991-H-C85 2.5 0.40 <4.0 1.2 1.43 9.76 8.0 9.4 
991-I-C85 2.2 N2.0 <4.0 0.49 (H) 0.60 (H) 4.29 <2.0 4.4 
991-J-C85 3.7 0.06 <4.0 0.63 0.70 17.5 3.0 50. 
991-K-C85 . 7.0 0.40 <4.0 <0.50 0.44 (H) 0.56 (H) 15.6 6.0 130. 
991-R-C87 2.7 0.04 <8.0 0.30 0.43 7.62 <4.0 3.5 
991-S-C87 1.6 0.40 <8.0 0.20 (H) 0.27 (H) 20.3 <4.0 1.8 
991-T-C87 8.3 0.06 <8.0 1.3 (H) 1.86 (H) 8.63 27. 23. 
991-U-C87 1.6 0.40 <8.0 0.20 (H) 0.31 (H) 20.7 <4.0 1.4 



July 8, 1994 
Orphan Mine Samples 

Field IO Ge ppm ICP Hf ppm NA Hg ppm AA Ho ppm ICP In ppm AA Ir ppb AA K % ICP K % NA K20 % XRF LOI 900C XRF La ppm ICP La ppm NA 

991-\.l-C87 2.3 0.08 <8.0 0.20 (H) 0.34 (H) 17.2 <4.0 3.0 



July 8, 1994 
Orphan Mine Samples 

.. 
Field ID Li ~pm AA Li ppm Iep lu ppm Iep lu ppm NA Mg % Iep MgO % XRF Mn ppm ICP Mn ppm NA MnO % XRF Mo ppm ICP Na % ICP Na % NA 

991-0-2 3.0 0.064 0.05 (H) 0.14 14. <0.02 19. 0.009 0.026 
991-0-3A 3.0 <5.0 0.05 -H- 74. -H- 130. 0.01 0.036 
991-0-38 20. 0.39 0.80 1.32 50. <0.02 <2.0 0.06 0.079 
991-00-1 6.0 <4.0 0.16 (H) 0.33 210. <0.02 30. 0.02 0.037 
991-175-1 4.0 <0.40 0.20 0.36 300. 0.02 16. 0.01 0.023 
991-190-1 <2.0 <0.60 0.10 -H- 39. -H- 1700. <0.005 0.018 
991-225-4 3.0 0.068 2.5 -H- 150. -H- 47. 0.02 0.026 
991-245-10 <2.0 <0.50 0.02 -H- 12. -H- 190. 0.006 0.015 
991-245-11 6.0 <0.90 0.21 0.38 180. <0.02 27. 0.01 0.023 
991-245-11C 5.0 0.091 2.8 4.21 230. <0.02 2.0 0.03 0.05 

991-245-2 3.0 <0.60 0.07 -H- 130. -H- 52. 0.01 0.017 
991-245-4A 27. <18. 1.3 -H- 220. -H- 26. 0.02 <0.40 
991-245-48 27. <18. 1.1 -H- 170. -H- 32. 0.02 <0.40 
991-245-5 26. <5.0 0.27 -H- 13. -H- 470. 0.07 0.084 
991-245-9 5.0 <0.25 0.21 0.37 180. <0.02 13. 0.02 0.046 
991-265-1 3.0 <1.1 0.42 -H- 44. -H- 47. 0.008 0.027 
991-265-1R 5.0 <0.90 0.68 -H- 81. -H- 38. 0.01 0.038 
991-265-2 <2.0 <0.30 0.02 -H- 10. -H- 210. <0.005 0.018 
991-320-1 6.0 0.14 4.8 7.70 380. 0.04 2.0 0.03 0.04 
991-320-2 12. 0.26 8.4 14.2 390. 0.04 6.0 0.04 0.059 

991-320-4 5.0 <0.09 0.13 0.25 170. <0.02 40. 0.01 0.026 
991-320-6 4.0 0.091 0.09 0.20 130. <0.02 5.0 0.006 0.021 
991-320-7 3.0 0.079 0.05 0.11 11. <0.02 <2.0 0.008 0.023 
991-320-8 7.0 <0.30 0.05 -H- 52. -H- 48. 0.007 0.025 
991-320-8R 7.0 <3.0 0.05 -H- 55. -H- 44. 0.005 0.022 
991-350-1 8.0 <8.0 3.7 -H- 210. -H- 52. 0.02 <0.04 
991-350-2 24. 0.44 3.7 5.94 330. 0.03 · 11. 0.05 0.06 
991-350-21 5.0 <0.12 0.32 -H- 23. -H- 190. 0.01 0.045 
991-350-365 6.0 0.12 8.0 13.5 1000. 0.12 59. 0.02 0.047 
991-365-1 14. <0.90 0.37 -H- 23. -H- 510. 0.04 0.045 



July 8, 1994 
Orphan Mine Samples 

Field 10 Li ppm AA Li ppm ICP Lu ppm ICP Lu ppm NA Mg % ICP MgO % XRF Mn ppm ICP Mn ppm NA MnO % XRF Mo ppm ICP Na % ICP Na % NA 

991-365-3 5.0 <1.5 0.04 -H- 220. -H- 53. 0.006 0.022 

991-365-910 9.0 0.25 0.15 0.26 14. <0.01 1000. 0.03 0.042 

991-365-X 4.0 0.068 0.07 0.15 130. <0.02 110. 0.008 0.022 

991-365-XR 4.0 <0.28 0.07 0.15 110. <0.02 110. 0.007 0.024 

991-365-Y 4.0 <0.90 0.06 0.10 85. 0.02 13. 0.009 0. 019 
991-375-0-1 11. 0.18 5.9 9.88 350. 0.04 <2.0 0.05 0.057 
991-400-1 <2.0 <0.11 5.2 -H- 620. -H- 400. 0.02 0.03 
991-400-1R 2.0 0.068 7.1 -H- 830. -H- 400. 0.03 0.034 
991-400-30 5.0 0.046 0.44 0.72 23. <0.01 39. 0.008 0.022 
991-400-Rl 4.0 <0.70 0.05 -H- 45. -H- 8800. <0.005 0.019 

991-400-R3 5.0 0.091 0.05 -H- 2O. -H- 180. 0.008 0.021 
991-400-R4 11. <2.2 0.12 -H- 40. -H- 5800. 0.02 <0.26 
991-525-33 3.0 <2.5 0.04 -H- 2O. -H- 1500. 0.006 0.024 
991-585-32 3.0 0.25 0.08 0.26 8.0 <0.01 7.0 0.02 0.036 
991-585-33A 7.0 0.17 0.18 0.31 13. <0.02 2.0 0.03 0.062 
991-585-33B 4.0 <2.2 0.03 <0.10 5.0 <0.02 1200. 0.01 0.048 
991-585-34 <2.0 <0.60 0.02 -H- 24. -H- 72. <0.005 0.02 
991-B-C85 2.0 0.071 0.03 (H) 0.10 21. (H) 0.02 850. 0.01 0.0075 
991-0-C85 5.0 3.4 5.34 210. <0.02 4.0 0.03 0.015 
991-E-C85 15. 0.31 0.16 0.30 330. 0.04 <2.0 2.2 2.3 

991-F-C85 11. 2.9 (H) 4.51 170. (H) 0.02 26. 0.05 0.03 
991-G-C85 5.0 0.08 3.3 (H) 5.34 210. (H) 0.02 89. 0.03 0.021 
991-H-C85 5.0 0.09 0.15 0.30 480. 0.05 <2.0 0.18 0.18 
991-I-C85 5.0 2.7 (H) 4.56 130. <0.04 18. 0.02 0.022 
991-J-C85 7.0 3.5 5.47 170. <0.02 14. 0.03 0.05 
991-K-C85 11. 3.3 (H) 5.35 170. (H) 0.02 26. 0.03 
991-R-C87 <4.0 0.045 0.04 <0.10 11. <0.02 32. 0.02 0.01 
991-5-C87 <4.0 0.08 0.03 <0.10 <8.0 <0.02 130. 0.02 0.008 
991-T-C87 17. 0.44 1.5 (H) 2.42 190. <0.02 95. 0.05 0.043 
991-U-C87 <4.0 0.049 0.02 <0.10 <8.0 <0.02 39. 0.02 0.011 



July 8, 1994 
Orphan Mine Samples 

Field 10 li ppm AA li ppm ICP lu ppm ICP lu ppm NA Mg % ICP MgO % XRF Mn ppm ICP Mn ppm NA MnO % XRF Mo ppm ICP Na % ICP Na % NA 

991-\.I-C87 <4.0 0.03 <0.10 <8.0 <0.02 36. 0.03 0.011 



July 8, 1994 
Orphan Mine Samples 

.. 
Field ID Na20 % XRF Nb ppm AA Nb ppm ICP Nd ppm ICP Nd ppm NA Ni ppm ICP Ni ppm NA P % ICP P205 % XRF Pb ppm ICP Pd ppb AA Pr ppm ICP 

991-0-2 (H) 0.38 <4.0 <4.0 <0.80 76. 63. 0.11 (H) 0.06 30. 
991-0-3A -H- <4.0 5.0 -H- 2200. 1900. 0.02 -H- 320. 
991-0-38 <0.15 8.0 23. 16. 110. 120. 0.03 0.07 22. 
991-00-1 <0.15 <4.0 5.0 -H- 520. 490. 0.01 <0.05 150. 
991-175-1 0.35 <4.0 <4.0 -H- 2400. 1900. 0.007 <0.05 84. 
991-190-1 -H- 4.0 <4.0 <100. 350. 290. 0.06 -H- 17000. 
991-225-4 -H- <4.0 <4.0 <10. 5.0 <27. 0.52 -H- 15. 
991-245-10 -H- <4.0 <4.0 <1.9 450. 440. <0.005 -H- 150. 
991-245-11 <0.15 <4.0 <4.0 -H- 130. 120. 0.02 <0.05 34. 
991-245-11C <0.15 <4.0 <4.0 <2.0 6.0 <25. 0.008 <0.05 12. 

991-245-2 -H- 10. <4.0 -H- 120. 150. 0.17 -H- 47. 
991-245-4A -H- <4.0 34. -H- 1100. 940. 0.21 -H- 820. 
991-245-48 -H- <4.0 14. -H- 1900. 1600. 0.14 -H- 690. 
991-245-5 -H- 6.0 43. -H- 57. 140. 0.14 -H- 120. 
991-245-9 <0.15 <4.0 <4.0 <3.1 16. <25. 0.01 <0.05 11. 
991-265-1 -H- <4.0 <4.0 <4.0 1200. 1100. 0.42 -H- 110. 
991-265-1R -H- <4.0 5.0 <5.0 640. 580. 0.33 -H- 87. 
991-265-2 -H- <4.0 <4.0 <1. 7 620. 530. <0.005 -H- 370. 
991-320-1 <0.15 <4.0 7.0 11. 36. <30. 0.01 <0.05 5.0 
991-320-2 <0.15 <4.0 20. <4.0 97. 86. 0.05 0.12 6.0 

991-320-4 <0.15 <4.0 <4.0 <15. 110. 110. 0.02 <0.05 12. 
991-320-6 <0.15 <4.0 <4.0 -H- 28. 38. 0.02 <0.05 11. 
991-320-7 <0.15 <4.0 <4.0 -H- 210. 160. 0.02 <0.05 21. 
991-320-8 -H- <4.0 <4.0 <21. 170. 190. 0.58 -H- 170. 
991-320-8R -H- <4.0 <4.0 -H- 170. 220. 0.54 -H- 160. 
991-350-1 -H- <4.0 6.0 -H- 640. 590. 0.03 -H- 440. 
991-350-2 <0.15 8.0 27. -H- 230. 210. 0.02 0.05 . 27. 
991-350-21 -H- <4.0 4.0 <5.0 9800. 7600. 0.71 -H- 280. 
991-350-365 <0.15 <4.0 <4.0 <6.0 180. 170. 0.009 <0.05 170. 
991-365-1 -H- 5.0 12. <6.0 1400. 1200. 0.05 -H- 690. 



July 8, 1994 
Orphan Mine Samples 

" 
Field 10 Na20 % XRF Nb ppm AA Nb ppm ICP Nd ppm ICP Nd ppm NA Ni ppm ICP Ni ppm NA P % ICP P205 % XRF Pb ppm ICP Pd ppb AA Pr ppm ICP 

991-365-3 -H- <4.0 <4.0 -H- 950. 740. 0.08 -H- 1300. 
991-365-910 <0.15 <4.0 7.0 <20. 1600. 1400. 0.03 <0.09 360. 
991-365-X <0.15 <4.0 <4.0 <10. 630. 510. 0.008 <0.05 150. 
991-365-XR <0.15 <4.0 <4.0 -H- 740. 600. 0.008 <0.05 250. 
991-365-Y <0.15 <4.0 <4.0 <2.5 990. 760. 0.007 <0.05 780. 
991-375-0-1 <0.15 4.0 8.0 11. 17. 41. 0.03 0.07 4.0 
991-400-1 -H- <4.0 <4.0 <6.0 330. 310. 0.005 -H- 3500. 
991-400-1R -H- <4.0 5.0 <14. 310. 300. 0.009 -H- 3600. 
991-400-30 <0.15 <4.0 <4.0 <4.0 240. 220. <0.005 <0.05 22. 
991-400-R1 -H- <4.0 <4.0 <30. 3100. 2300. 0.02 -H- 8900. 

991-400-R3 -H- <4.0 <4.0 <12. 280. 250. <0.005 · -H- 650. 
991-400-R4 -H- <4.0 7.0 -H- 13000. 11000. 0.02 -H- 68000. 
991-525-33 -H- <4.0 <4.0 -H- 2200. 1800. 0.01 -H- 370. 
991-585-32 <0.15 <4.0 5.0 -H- 130. 140. 0.01 0.09 110. 
991-585-33A <0.15 <4.0 <4.0 <11. 140. 87. 0.006 <0.05 18. 
991-585-33B <0.15 <4.0 5.0 <6.0 1200. 930. 0.01 <0.05 340. 
991-585-34 -H- <4.0 <4.0 <5.0 950. 760. 0.05 -H- 75. 
991-B-C85 <0.20 <4.0 2.4 420. <0.005 (H) 0.05 1800. 
991-0-C85 <0.15 <4.0 <3.2 10. <0.005 <0.05 20. 
991-E-C85 2.67 17. 19. 5.0 0.03 0.06 16. 

991-F-C85 <0.20 <4.0 <13. 36. <0.005 (H) 0.05 130. 
991-G-C85 (H) 0.52 <4.0 <3.5 1300. <0.005 (H) 0.05 18000. <8.0 
991-H-C85 0.20 11. 9.4 2.0 0.01 <0.05 19. 
991-I-C85 <0.30 <4.0 <7.6 40. <0.005 (H) 0.09 120. 
991-J-C85 0.17 5.0 <22. 81. 0.006 <0.05 48. 
991-K-C85 (H) 0.15 11 • <44. 150. 0.006 (H) 0.05 290. <0.80 
991-R-C87 <0.15 <8.0 4.2 210. <0.01 <0.05 840. 
991-S-C87 <0.20 <8.0 2.5 160. 0.01 <0.07 520. 
991-T-C87 <0.15 26. 19. 810. 0.02 <0.05 32. 
991-U-C87 <0.20 <8.0 <0.99 130. <0.01 <0.07 320. 



Jut y 8, 1994 

Orphan Mine Samples 

Field 10 Na20 % XRF Nb ppm AA Nb ppm ICP Nd ppm [CP Nd ppm NA Ni ppm [CP Ni ppm NA P % [CP P205 % XRF Pb ppm ICP Pd ppb AA Pr ppm ICP 

991-\.I-C87 <0.20 <8.0 <2.7 170. <0.01 <0.07 46. 

. r ", 



July B, 1994 
Orphan Mine Samples 

.. 
Field ID Pt ppb AA Rb ppm AA Rb ppm NA Rh ppb AA Ru ppb AA S % (Total) Sb ppm AA Sb ppm NA Sc ppm ICP Sc ppm NA Se ppn AA Si02 % XRF 

991-0-2 1B. <0.05 1.7 <2.0 0.57 1.1 (H) 86.9 
991-0-3A <40. 8.1 20. <2.0 0.49 0.70 -H-
991-0-3B 110. 0.09 1 . 1 7.0 7.1 0.20 75.5 
991-00-1 21. 3.2 2.1 <2.0 1.4 3.1 (H) 49.5 
991-175-1 17. 0.88 3.1 <2.0 0.57 1.1 57.B 
991-190-1 28. 14. 21. <2.0 0.11 0.10 -H-
991-225-4 17. 5.4 1.2 <2.0 0.66 0.10 -H-
991-245-10 <20. 26. 2.6 <2.0 0.60 0.40 -H-
991-245-11 <22. 0.15 1.4 <2.0 0.99 0.90 59.8 
991-245-11C 32. <0.05 0.33 <2.0 1.3 0.10 58.5 

991-245-2 22. 4.6 20. <2.0 0.54 <0.10 -H-
991-245-4A <26. 2.1 12. <2.0 1.1 15. -H-
991-245-4B <30. 1.2 17. <2.0 0.91 100. -H-
991-245-5 93. 0.38 470. 3.0 4.0 0.20 -H-
991-245-9 1B. O.OB 0.50 <2.0 0.72 0.60 59.2 
991-265-1 <2B. 13. 1.7 <2.0 1.3 <0.10 -H-
991-265-1R 3B. 9.2 1.5 2.0 loB 1.7 -H-
991-265-2 <20 . 23. 2.6 <2.0 0.35 0.20 -H-
991-320-1 2B. <0.05 0.3B 3.0 2.5 0.10 46.3 
991-320-2 54 . <0.05 0.24 5.0 5.2 0.20 24.6 

991-320-4 <25. 0.11 3.4 <2.0 0.62 0.60 66.5 
991-320-6 11. 0.14 0.39 <2.0 0.63 0.30 67.3 
991-320-7 21. <0.05 0.69 <2.0 0.57 0.20 95.3 
991-320-B <20. 5.B 0.73 <2.0 0.51 <0.10 -H-
991-320-BR <13. 5.5 0.53 <2.0 0.52 <0.10 - H-
991-350-1 <40. 3.9 11. <2.0 0.92 6.9 -H-
991-350-2 BO . 0.27 0.47 B.O 7.6 0.90 56.9 
991-350-21 <BO. 9.0 B.7 <2.0 0.B7 <0.10 -H-
991-350-365 13. 0.54 0.86 3.0 3.1 1.3 29.0 
991-365-1 100. 1.3 12. 4.0 3.6 0.70 -H-



July 8, 1994 
Orphan Mine Samples 

Field 10 Pt ppb AA Rb ppm AA Rb ppm NA Rh ppb AA Ru ppb AA S % (Total) Sb ppm AA Sb ppm NA Sc ppm ICP Sc ppm NA Se ppm AA 5i02 % XRF 

991-365-3 <31. 1.5 31. <2.0 0.59 <0.10 -H-
991-365-910 42. 1.4 5.4 2.0 2.2 2.4 84.3 
991-365-X <11. 0.26 2.8 <2.0 0.58 0.40 76.9 
991-365-XR <11. 0.33 2.7 <2.0 0.59 0.40 80.1 
991-365-Y <10. 0.69 0.97 <2.0 0.55 0.40 81.4 
991 -3 75 -D -1 50. <0.05 0.24 3.0 3.3 0.40 43.3 
991-400-1 <18. 19. 3.1 <2.0 0.80 0.50 -H-
991-400-1R <60. 9.6 2.5 <2.0 1.0 0.90 -H-
991-400-30 51. 14. 2.5 <2.0 0.42 0.40 62.2 
991-400-Rl <29. 1.9 72. <2.0 1.00 0.40 -H-

991-400-R3 24. 25. 2.7 <2.0 0.66 0.50 -H-
991-400-R4 <100. 2.5 31. 2.0 2.5 <0.10 -H-
991-525-33 <25. 0.43 7.6 2.0 0.36 0.30 -H-
991-585-32 40. 0.28 11 • <2.0 0.82 0.10 84.3 
991-585-33A 59. <0.05 1.00 <2.0 1.7 0.20 89.4 
991-585-33B <24. 0.19 4.8 <2.0 0.34 20. 95.5 
991-585-34 <40. 24. 4.8 <2.0 0.29 <0.10 -H-
991-B-C85 28. 3.8 <2.0 0.78 <1.00 (H) 38.2 
991-D-C85 15. 0.81 1.0 <2.0 0.80 <5.0 57.5 
991-E-C85 58. <0.01 0.33 4.0 4.5 <0.50 77.0 

991-F-C85 15. 2.7 1.8 <2.0 0.73 <20. (H) 45.7 
991-G-C85 <5.0 16. <5.0 <5.0 3.3 4.1 <2.0 0.91 <20. (H) 47.7 
991-H-C85 37. <0.01 0.11 <2.0 0.95 0.60 73.2 
991-I-C85 17. 5.8 9.3 <2.0 0.96 -H- (H) 45.5 
991-J-C85 20. 0.33 0.44 <2.0 0.72 98. 50.0 
991-K-C85 <0.50 17. <0.50 <0.50 2.5 3.3 <2.0 0.84 <5.0 (H) 50.6 
991-R-C87 13. 8.3 1.4 <4.0 0.57 0.30 78.5 
991-S-C87 13. 27. 1.8 <4.0 0.30 <1.00 (H) 42.5 
991-T-C87 62. 3.3 1.6 13. 14. 2.8 (H) 55.6 
991-U-C87 39. 1.6 <4.0 0.42 <1.00 (H) 41.8 



lul y 8, 1994 
Orphan Mine Samples 

Field 10 Pt ppb AA Rb ppm AA Rb ppm NA Rh ppb AA Ru ppb AA S % (Total) Sb ppm AA Sb ppm NA Sc ppm ICP Sc ppm NA Se ppm AA Si02 r. XRF 

991-W-C87 ,32. 7.9 <4.0 0.43 <1.00 (H) 52.0 



July 8, 1994 
Orphan Mine Samples 

... 
Field IO Sm ppm Iep Sm ppm NA Sn ppm Iep Sr ppm AA Sr ppm Iep Sr ppm NA Ta ppm Iep Ta ppm NA Tb ppm Iep Tb ppm NA Te ppm AA Th ppm ON 

991-0-2 1.3 <5.0 24. <140. <40. <0.50 0.16 <70. 
991-0-3A 10. <5.0 18. <700. <40. <0.80 <0.26 <780. 
991-0-38 3.7 <5.0 83. <270. <40. 1.2 0.37 <62. 
991-00-1 7.6 <5.0 85. <230. <40. 0.54 0.44 <560. 
991-175-1 1.1 <5.0 74. <1000. <40. <0.30 <0.14 <75. 
991-190-1 1.2 <5.0 1300. 19000. <40. <0.40 <0.30 <81. 
991-225-4 0.84 <5.0 31. <110. <40. 0.34 0.10 <8.0 
991-245-10 1.2 <5.0 18. <200. <40. <0.40 0.15 <75. 
991-245-11 2.5 <5.0 81. <400. <40. <0.50 <0.26 <150. 
991-245-11C 1.00 <5.0 53. <150. <40. 0.29 0.11 <6.0 

991-245-2 1.7 <5.0 150. 170. <40. <0.31 0.11 <98. 
991-245-4A 11. <5.0 57. <500. <40. 0.65 1.7 <2200. 
991-245-4B <9.0 <5.0 52. <400. <40. <0.50 0.55 <2100. 
991-245-5 17. <5.0 2000. 2200. <40. 1.4 0.90 <620. 
991-245-9 1.00 <5.0 86. <240. <40. 0.21 0.13 <53. 
991-265-1 3.0 <5.0 45. <500. <40. <0.40 <0.30 <290. 
991-265-1R 2.6 <5.0 47. <300. <40. 0.56 0.21 <130. 
991-265-2 0.90 <5.0 8.0 <290. <40. <0.40 <0.27 <60. 
991-320-1 2.4 <5.0 62. <110. <40. 0.46 0.28 <6.4 
991-320-2 5.9 <5.0 86. <240. <40. 0.44 .0.44 <190. 

991-320-4 0.83 <5.0 60. 130. <40. 0.25 <0.17 <7.7 
991-320-6 1.4 <5.0 64. <100. <40. <0.28 <0.16 <93. 
991-320-7 1.1 <5.0 17. <230. <40. 0.23 <0.22 <24. 
991-320-8 3.2 <5.0 30. <190. <40. <0.30 <0.16 <500. 
991-320-8R 6.1 <5.0 29. <290. <40. <0.40 <0.27 <550. 
991-350-1 9.7 <5.0 32. <500. <40. <0.50 0.32 <1100. 
991-350-2 8.2 <5.0 74. <180. <40. 1.00 0.69 <360. 
991-350-21 0.50 <5.0 17. <2000. <40. <1.4 <0.50 <5.7 
991-350-365 0.68 <5.0 38. <210. <40. <0.50 0.13 <7.9 
991-365-1 3.5 <5.0 68. <700. <40. 1. 1 0.27 <190. 



July 8, 1994 
Orphan Mine Samples 

" 
Field 10 Sm ppm lCP Sm ppm NA Sn ppm lCP Sr ppm AA Sr ppm lCP Sr ppm NA Ta ppm lCP Ta ppm NA Tb ppm ICP Tb ppm NA Te ppm AA Th ppm ON 

991-365-3 2.9 <5.0 12. <900. <40. <0.40 <0.40 <340. 
991-365-910 2.5 <5.0 40. <400. <40. 0.87 0.37 <58. 
991-365-X 0.97 <5.0 50. <130. <40. <0.50 <0.22 <42. 
991-365-XR 1.2 <5.0 47. <240. <40. <0.40 <0.26 <74. 
991-365-Y 1.9 <5.0 110. <290. <40. <0.28 <0.21 <140. 
991 -375 -0 -1 2.4 <5.0 73. <90. <40. 0.47 0.34 <5.7 
991-400-1 1.2 <5.0 48. <230. <40. <0.40 0.20 <3.2 
991-400-1R 1.5 <5.0 64. <190. <40. <0.31 0.18 <3.4 
991-400-30 0.40 <5.0 39. <300. <40. <0.31 <0.21 <2.5 
991-400-Rl 1.5 <5.0 12. <1000. <40. <0.70 <0.21 <94. 

991-400-R3 0.75 <5.0 15. <300. <40. <0.40 <0.14 <7.2 
991-400-R4 4.4 <5.0 41. <2400. <40. <1.4 <0.80 <400. 
991-525-33 4.4 <5.0 17. <600. <40. <0.60 0.15 <360. 
991-585-32 8.4 <5.0 23. <500. <40. <0.40 0.1 5 <660. 
991-585-33A 0.83 <5.0 49. <260. <40. 0.43 0.11 <7.9 
991-585-33B 3.1 <5.0 15. <500. <40. <0.80 0.15 <340. 
991-585-34 1.9 <5.0 8.0 <600. <40. <0.70 <0.24 <100. 
991-B-C85 0.61 <20. 38. <40. 0.12 0.11 <13. 
991-0-C85 0.83 <20. 40. <40. 0.16 0.12 <110. 
991-E-C85 4.2 <20. 110. <40. 0.84 0.48 <5.6 

991-F-C85 1.6 <20. 350. <40. 0.18 0.20 <760. 
991-G-C85 0.72 <20. 71. <40. 0.14 0.12 <6.4 
991-H-C85 2.2 <20. 90. <40. 0.12 0.26 <6.4 
991-1-C85 2.3 <20. 27. <40. 0.11 0.29 <170. 
991-J-C85 1.9 <20. 270. <40. 0.34 0.20 <980. 
991-K-C85 2.1 <20. 46. <40. 0.49 0.41 <2200. 
991-R-C87 0.66 <20. 70. 100. <80. 0.13 0.064 <8.3 
991-S-C87 0.57 <20. 30. <80. 0.26 0.049 <5.5 
991-T-C87 5.0 <20. 110. 89. <80. 1.1 0.81 <61. 
991-U-C87 0.40 <20. 28. <80. 0.27 0.082 <13. 



July 8, 1994 

Orphan Mine Samples 

Field ID Sm ppm ICP Sm ppm NA Sn ppm ICP Sr ppm AA Sr ppm ICP Sr ppm NA Ta ppm ICP Ta ppm NA Tb ppm ICP Tb ppm NA Te ppm AA Th ppm DN 

991-\J-C87 0.55 <20. 35. <80. 0.21 0.047 <25. 



July 8, 1994 
Orphan M;ne Samples 

" F;eld 10 Th ppm ICP Th ppm NA r; % lCP T;o2 % XRF Tl ppm AA Tm ppm ICP Tm ppm NA U ppm ON U ppm lCP U ppm NA V ppm lCP \l ppm lCP 

991-0-2 <4.0 1.4 0.04 (H) 0.10 150. <140. 130. 33. 
991-0-3A <4.0 <1.8 0.01 -H- 2500. 2400. 2300. 24. 
991-0-3B 11. 10. 0.15 0.73 120. 110. 100. 37. 
991-00-1 <4.0 3.5 0.05 (H) 0.13 1500. 1500. 1400. 15. 
991-175-1 <4.0 0.84 0.03 0.06 170. 180. 150. 9.0 
991-190-1 <4.0 <0.70 <0.005 -H- 200. 190. 200. <2.0 
991-225-4 <4.0 0.78 0.03 -H- 31. <100. 26. 5.0 
991-245-10 <4.0 <1.3 0.02 -H- 180. 160. 160. 5.0 
991-245-11 <4.0 2.1 0.04 0.07 400. 390. 350. 6.0 
991-245-11C <4.0 1.4 0.03 0.10 18. <100. 17. 7.0 

991-245-2 <4.0 1.4 0.03 -H- 250. 230. 210. 8.0 
991-245-4A <4.0 1.1 0.05 -H- 8400. 7700. 7800. 64. 
991-245-4B <4.0 1.6 0.05 -H- 8200. 7500. 7300. 95. 
991-245-5 6.0 8.6 0.14 -H- 1700. 1500. 1600. 130. 
991-245-9 <4.0 1.1 0.03 0.05 100. 100. 90. 6.0 
991-265-1 <4.0 1.7 0.03 -H- 580. 520. 530. 15. 
991-265-1R <4.0 2.4 0.05 -H- 340. 320. 320. 25. 
991-265-2 <4.0 0.67 0.01 -H- 130. 110. 120. <2.0 
991':'320-1 <4.0 2.6 0.04 0.18 20. <100. 17. 21. 
991-320-2 <4.0 3.6 0.03 0.23 500. 880. 520. 28. 

991-320-4 <4.0 1.4 0.03 0.06 28. <100. 25. 5.0 
991-320-6 <4.0 1.1 0.03 0.06 230. 250. 210. 5.0 

.991-320-7 <4.0 1.4 0.03 0.08 130. 130. 130. 50. 
991-320-8 <4.0 0.85 0.03 -H- 1400. 1500. 1300. 9.0 
991-320-8R <4.0 1.00 0.03 -H- 1500. 1500. 1500. 9.0 
991-350-1 <4.0 0.91 0.03 -H- 3700. 3400. 3000. 24. 
991-350-2 7.0 9.2 0.16 0.68 710. no. 700. 64. 
991-350-21 <4.0 <1.00 0.04 -H- 19. <100. 18. 7.0 
991-350-365 <4.0 1.1 0.02 0.07 28. <100. 34. 20. 
991-365-1 5.0 6.2 0.14 -H- 490. 460. 450. 65. 



July 8, 1994 

Orphan Mine Samples 

" 
Field ID Th ppm ICP Th ppm NA Ti % ICP Ti02 % XRF Tl ppm AA Tm ppm ICP Tm ppm NA U ppm ON U ppm ICP U ppm NA V ppm ICP \.I ppm ICP 

991-365-3 <4.0 1.4 0.03 -H- 720. 690. 650. 10. 
991-365-910 <4.0 4.4 0.09 0.44 100. <100. 89. 30. 
991-365-X <4.0 1.2 0.02 0.07 76. <100. 63. 6.0 
991-365-XR <4.0 1.2 0.02 0.08 160. 160. 150. 6.0 
991-365-Y <4.0 1.3 0.02 0.10 380. 350. 340. 6.0 
991-375 -0-1 <4.0 3.3 0.06 0.22 16. <100. 16. 28. 
991-400-1 <4.0 0.58 0.005 -H- 6.9 <100. 5.9 5.0 
991-400-1R <4.0 0.59 0.006 -H- 5.6 <100. 5.5 9.0 
991-400-30 <4.0 0.71 0.02 0.09 4.4 <100. 4.2 5.0 
991-400-R1 <4.0 1.9 0.04 -H- 220. 210. 200. <2.0 

991-400-R3 <4.0 1.9 0.04 -H- 30. <100. 27. 5.0 
991-400-R4 <4.0 6.6 0.13 -H- 930. 900. 880. 10. 
991-525-33 <4.0 1.1 0.02 -H- 840. 860. 800. 5.0 
991-585-32 <4.0 1.6 0.03 0.44 1900. 2000. 1900. 13. 
991-585-33A <4.0 2.8 0.06 0.23 27. <100. 25. 21. 
991-585-33B <4.0 1.3 0.02 0.03 710. 660. 650. 7.0 
991-585-34 4.0 <0.50 0.009 -H- 260. 210. 210. 4.0 
991-B-C85 <4.0 0.99 0.03 (H) 0.08 72. <100. 73. 11. 
991-D-C85 <4.0 0.58 0.03 0.07 310. 300. 290. 19. 
991-E-C85 4.0 6.0 0.14 0.33 20. <100. 21. 150. 

991-F-C85 <4.0 0.91 0.03 (H) 0.06 3100. 3400. 2700. 11. 
991-G-C85 <4.0 0.98 0.03 (H) 0.06 30. <100. 29. 7.0 
991-H-C85 <4.0 1.2 0.03 0.04 27. <100. 29. 1100. 
991-I-C85 <4.0 4.3 0.03 (H) 0.10 490. 500. 210. 16. 
991-J-C85 <4.0 0.86 0.03 0.07 4200. 4500. 3900. 8.0 
991-K-C85 <4.0 1.8 0.04 (H) 0.07 10000. 11000. 9200. 7.0 
991-R-C87 <8.0 0.76 0.03 0.07 41. <200. 42. 10. 
991-S-C87 <8.0 0.63 0.03 (H) 0.07 26. <200. 26. 7.0 
991-T-C87 11. 14. 0.21 (H) 0.50 360. 400. 350. 51. 
991-U-C87 <8.0 0.46 0.02 (H) 0.09 79. <200. 76. <4.0 



July 8, 1994 

Orphan Mine Samples 

Field 10 Th ppm ICP Th ppm NA Ti % ICP Tio2 % XRF Tl ppm AA Tm ppm ICP Tm ppm NA U ppm ON U ppm ICP U ppm NA V ppm ICP W ppm ICP 

991-W-C87 <8.0 0.63 0.03 (H) 0.08 150. <200. 150. 5.0 



July 8, 1994 
Orphan Mine Samples 

Field 10 Y ppm AA Y ppm lCP Yb ppm lCP Yb ppm NA Zn ppm AA Zn ppm lCP Zn ppm NA Zr ppm lCP Zr ppm NA 

991-0-2 4.0 <1.00 0.59 67. 73. -H-
991-0-3A 8.0 <1.00 <1.3 89. 220. -H-
991-0-3B 10. 1.00 2.3 120. 120. 300. 
991-00-1 12. <1.00 0.78 640. 550. -H-
991-175-1 3.0 <1.00 <0.60 10000. 8600. -H-
991-190-1 7.0 <1.00 <0.90 3200. 2300. -H-
991-225-4 4.0 <1.00 0.40 90. 30. 130. 
991-245-10 <2.0 <1.00 <0.60 49. 48. -H-
991-245-11 4.0 <1.00 <0.40 22. 49. -H-
991-245-11C 4.0 <1.00 <1.1 4.0 <110. <150. 

991-245-2 2.0 <1.00 <0.50 1000. 800. -H-
991-245-4A 36. 2.0 2.0 29. 80. -H-
991-245-4B 28. <1.00 <1.5 19. 88. -H-
991-245-5 17. 1.00 <2.4 280. 310. -H-
991-245-9 4.0 <1.00 0.57 25. <100. -H-
991-265-1 4.0 <1.00 2.5 1200. 1200. -H-
991-265-1R 4.0 <1.00 0.37 530. 520. -H-
991-265-2 <2.0 <1.00 <0.50 370. 330. -H-
991-320-1 8.0 <1.00 1.00 57. 51. <400. 
991-320-2 16. 2.0 1.6 94. 110. -H-

991-320-4 3.0 <1.00 0.65 58. 89. 210. 
991-320-6 2.0 <1.00 0.45 27. 26. -H-
991-320-7 3.0 <1.00 <0.70 230. 190. -H-
991-320-8 2.0 <1.00 <0.80 95. 94. 320. 
991-320-8R 2.0 <1.00 <0.50 82. <21. -H-
991-350-1 11. <1.00 <1.2 610. 510. -H-
991-350-2 17. 2.0 3.1 200. 180. -H-
991-350-21 5.0 <1.00 <1.00 2900. 2500. <1100. 
991-350-365 4.0 <1.00 0.64 120. 130. <260. 
991-365-1 8.0 <1.00 2.2 2100. 1800. -H-



July 8, 1994 
Orphan Mine Samples 

.. 
Field ID Y ppm AA Y ppm ICP Yb ppm ICP Yb ppm NA Zn ppm AA Zn ppm ICP Zn ppm NA Zr ppm ICP Zr ppm NA 

991-365-3 13. <1.00 <0.80 6700. 5100. -H-
991-365-910 12. 1.00 1.9 400. 380. 430. 
991-365-X 4.0 <1.00 0.45 290. 240. -H-
991-365-XR 4.0 <1.00 <0.60 350. 280. -H-
991-365-Y 4.0 <1.00 0.55 150. 120. -H-
991- 375 -0-1 9.0 <1.00 1.2 17. 25. <210. 
991-400-1 6.0 <1.00 <0.50 220. 260 . <210. 
991-400-1R 9.0 <1.00 0.67 260. 240. <150. 
991-400-.30 <2.0 <1.00 <0.70 24. <21. 230. 
991-400-R1 6.0 <1.00 2.3 6100. 5400. -H-

991-400-R3 <2.0 <1.00 <0.80 86. 96. <700. 
991-400-R4 13. 1.00 <3.0 3500. 3200. -H-
991-525-33 4.0 <1.00 <0.70 510. 460. -H-
991-585-32 5.0 <1.00 1.2 2300. 1800. -H-
991-585-33A 4.0 <1.00 1.00 250. 240. 490. 
991-585-33B 3.0 <1.00 <0.50 82. 120. -H-
991-585-34 <2.0 <1.00 <0.80 280. 270. -H-
991 -B-C85 3.0 <1.00 0.41 100. 120. <8.2 
991-0-C85 4.0 <1.00 0.48 8.0 19. <44. 

991-E-C85 12. 2.0 2.1 20. 26. <120. 

991-F -C85 6.0 <1.00 0.69 72. 77. <350. 
991-G-C85 4.0 <1.00 0.43 23000. 21000. 
991-H-C85 7.0 <1.00 0.60 10. 14. 
991-I-C85 4.0 <1.00 0.38 42. 38. 
991-J-C85 6.0 <1.00 1.1 10. 18. 
991-K-C85 12. <1.00 1.3 110. 130. 
991-R-C87 <4.0 <2.0 0.30 280. 290. <38. 
991-S-C87 <4.0 <2.0 0.55 10. 26. <25. 
991-T-C87 15. 2.0 3.0 490. 470. <95. 
991-U-C87 <4.0 <2.0 0.33 400. 400. <26. 



Jul y 8, 1994 

Orphan Mine Samples 

Field 10 Y ppm AA Y ppm I CP Yb ppm I CP Yb ppm NA Zn ppm AA Zn ppm I CP Zn ppm NA Zr ppm I CP Zr ppm NA 

991-\.J-C87 <4.0 <2.0 0.61 9.0 27. <36. 
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