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FIXATION STUDIES ON COPPER-NICKEL SULFIM OBES 

FROM DEPOSITS NEAR ROCKPORT, MINE 1/ 


by 


John E. Shelton 2/ 


SMR! 


Flotation test work was conducted on two samples of Cu'Ni 


bearing ore from the Harriman Area near Rookport, 1dne. The samples 


were taken by Roland F. Beers, Inc., for teetwork in cooperation with 


the Federal Bureau of Mines. 


Sample T-1 analyzing , 0.38 percent Cu and 0.71 percent Ni was 


easantially a disseminated pyrrhatite in hypeisthene. 1ntlandite, 


cimloopyrito, write and uiillerite were intimately associated with the 


pyrrhotite. 


Locked series flotation teats on this sample shoved that 


87.3 ond 73.2 percent of the Cu and Ni respectively could be recovered 


in a bulk concentrate that analyzed 2.1e3 percent Cu and 5.28 percent Ni. 


The copper and niakel ..belring minerals were collected with eulfbydrio 


collectors in an alkaline circuit. Cleaning the concentrate three times 


with the addition of pH regulators was sufficient in attaining the 


grades reported above. 


Sample T3 had analyses of 0.32 percent Cu and 0.85 percent Ni 


and contained talc in addition to the hyperathene as the main gangue 
t 


ainera1s. Bulk sulfide flotation was made after depressing the tale and 


rasuited in a concentrate that analysed 2.33 percent Cu and 11.70 percent 


Ni at recoveries of 70.0 and 54. percent respeo1ively. Flotation of the 


ii won on	 iscrip ucipi.0 Puu	 w. 
/ Supervising Metallurgist, Bureau of Minee, College Park Metallurgy 


Research Center, Region V, Collage Park, Meryland.
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talc followed by bulk sulfide flotation resulted In grade of Ni in .xo.* 


of 5peroent. Alocked series teat similar tothe cruoted on 


Sanle T.l, except for a talc flotation circuit prior to the sulfide 


flotation, ahc*Cd that 60.7 Percent of the Cu and 73.7 percent of the Ni 


could be recbrered at grads. of 1.29 percent and	 percent respeotiv4. 


Attempts to make selective copper ccncentrste$ Ca Ssle ?d 


showed that a concentrate could be made that had analyses of 203 peroent 


Cu and 2.67 percent Ni. All selective capper flotation *ttets on 


Saiple T'5 resulted in concentrates that contained more Ni then Cu. 


INTRODUCTION 


This teatworlc wee conducted in cooperation with Roland F. BeN# 


Inc..* which is presently evaluating a oo9pernieke1 depoeit near Rockpert, 


ftze. Geophysical prospecting with now core drilling in 4 0oprati 


with the Office of Mineral Exploration have tMtcated ever 2-million 


two of ore similar to that used for the teetwork, The dsvelops*t at 


such a deposit with a method of ocmoentratft the contained Valuebie 


minerals would be of great benefit to the national 00QWW and detenae 


of the United States. 


The minimum objective for the niokel-bertng 4CctrtM W** 


erb$itarily set at percent Ni With no minSsPIa On the Copper. 


AC 


The author ao1nowledgss the sesietance of Dr. Retend P. users, 


President, Roland F. Beers, Inc., in rn03ing the e*ii* CM 


funds to make the teetwork possible.
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am CIP GRE 


Two SAWIft at on fm Ui. Havvizen Ar*s, abot y inilea "St 


at Rookpos't, )Min wes's mibaittsd by RaLaat P. B"" # Zx., for bti*istiz 


itudi. ts'øgs'is ix Liti* of ths Wo mp2aa disiguat.d T .1 and 


ebosed that Sam1* ?4 was montikUl a dtsiàinsted rrbottte in 


Assci*t.4 in the pyrrliottti were MIUM ste of pentieadfte, 


bs1*cs'ft, s'tte SM trios samsfls of oi11erite. Otbr g* adnreli 


were aiM LSIlspas', crnb3aMe, treaolits, 13vcite and talc. 


Ecaat*tt of 8p1e T•3 dMed it ocntat.t*4dimmm 


rrhotit. in tail aM 1perste. Intiu*tei1y assoetated with the 


s'rbottt* were strrn $aounts of pentlandite, oMlortts, prite, aM 
Umrjte. Other gangm 	 ra3s were chlorite, iuptte, awcovite, 



trenolite, a cçubyfltte and dolomite. 


$xoe niohel Un end s toatos were fM in both sa*ip]ae. 


-10 volt! 	 peront of the niehel was in thu addle SM .ii1iastus



SM not . 1!eo'slJ.b]a by flot*tiu uplag sulfbyddo reagents. 


/ quazztitattve øhemical anal3lei shomed Sazi1i T4 ocntaiaM: 


0M percent Cu eM 0.73 percent Ni, SM 8alc T3 0431 percent Cu eM 


9483 percent Ni. 


Screen azi7ssa were SMe a samples at eleh u*it.srial after 


erbing to minus 3.00200. The screen a1yi . ia$ tut the mixp* 


3OOm.eb frsctioms cC each utarisl were 	 wied e1it3 y, and the 


oseress' freotirm oreased in pads. )i* of the fracttc*i. bed low .noui 


Cu or Ni Isss to be discarded nor were the finor sian high enough 


in Ni or Cu sentant to be c*sidsred a final podst.
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BENEFICIATI1 TESTW4E 


TetWoi'k conuted in the past "on m'e$- acIitldz%Sxig "04" I-TA 


rj'.	 fioistim at	 IOreeft!t 
Sbuircok )z., J"k$ft Comty, Oft , , eM the Cc*ee )dMe, Psr 
Can$y j Wsh. BLI1'CU of 3anse Report of ixw.sti$aUat 261, t, 
19b,pP. 


UI-**  


aM penilendito or intUtlite ehad Iiat these i1ara1* soud be ecbwntrst 


by flotaUcm USIM Müwrea B end seosry butyl xuts'te in ai3.is 
NO 
arpa"i tap Dreaftay.ttew1 


y rl	 . 


.	 --  


OiTOuiti.
0 


The two øaii1es frcin the 1ine depcmit q itaizd the ease 


siMrsla as the Oregcn ores and aPPLUSUCU of sindiar resnt aoe 


should be suaceasful. Careful oontiol of the pH inl$ltt also vaUtt in 


seleotive aeperation of the ocptr ftm the nic11 prwid the 


are liberated fran eeGh other at the sue the astari*l i*8 grcuz for 


teatwork. Figure 1 shows a teat in progress. 


_4 (ltjJ 


The first t.ats were se4e to doteratz 1 the nability of tb 


ore to seleotiva o.oppe and niel*1 f]atati. Re*søUtiUv 


Saap3a T4 were ground to epprox5sete3y 0 avid 75 perot mino 200.s 


with 0.06 pound of 1Ltnrea B per ton of ore. The grm4 pu)pe were 


.perately conditioned with 0.06 pound of VInt oil and .O PMUAl of



0*0 per tan to raise the pH to 10.7. Rougher iI.ntrat.s were floated 


- and thin olsaned cme at a pH of 1092 with out fuithir reagst ddttis. 


The rougher and sleaner tailings were ocbth*d and sonditi*sd 


With 00 pound at ses4ar butyl xanthate, called x . ft ltW the 


balana. of the report, 0.06 pound of pins oil per tau of 	 and


-.
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!!..TYPJp J 


	


._v -	 I, 


	


I.	 __ ITJ 


"I	 -	 -	
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Fig. 1 - Batch flotation of Cu-Ni 

sulfide ore.
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1SO4 to 3i.r the pH to 8.6. Rough Ni centratea were floated and 


oleane.d two at a pH of 8.6 without additional reagents. RUU1te of these 


t.$t8, an ahn in Table 1, indicate that copper oaentrate grades of 


203 percent cen be made from t.he finer ground material by this scheme, 


but the nio)el content was 2.3 percent. The ooper recovery was 63.2 


percent. An additioi*l 22.5 percent of the copper reported in the nickni 


ecentrats at a grade of 0.9 percent Cu. 


This reagent aohei*, while not resulting in - selective 


ocipsror nickni concentrates, did indicate a way to achieve satisfactory 


bulk concentrates. 


The next test was made to determine the effect of bulk flotation 


followed by selective copper flotation. The we was ground to about 


0 percent minus 200.'reeh with 0.13 pound of W.nerec B per ton at ore • A 


bulk eulftde flotation was made after conditioning the ground pulp with 


0.5 pound of xantlate em 0.06 pound of pine oil per ton of ore. The 


rougher concentrate was cleaned was at a pH of 7.6 without additional 


0.


The cleaned concentrate was conditioned with 3.0 pounds of CaO 


per ton of are to raise the pH to 11.8. The copper zoinerale were floated 


to leave a oiolcel.'rich tailing as shown in Table 2. The Uberated 


peut3.sntlite was depressed at the higber pH but unhiberat.d ohaloopyrite


-pøntlandits admntxtures and ail3erite floated resulting in the higb.nieknl 


content of the copper eoncftntrate.







Calculated head 
Anea head 
Coined Cu, Ni 


concentrate 9.9	 3.0	 5.03


3.9 


00.0 


83.7	 76.6 


Cu oacentrate Li 20.3 2.28 61.2 
Ni concentrate 88 .93 5.37 22.5 
Ni cleaner tailing 8,5 .22 .511 5.3. Rougher tailing 81.6 ____ .3 11,2


.	 S	 6 
TABLE 1	 dai1it cC §MIA 	 ji1 


oapp r ar4 nMei f1AM-
1.  


Tinis, MLrre JWiL	 L.	 r'r-	 T'-i,r 


Circuit mz. pH B 


Cu 
cu 0 


 rougher 
r


Cditftdng 
Ni rougher 
Nioleaner


3 
.	 2 


3


30.7 
30.2 
-
8.3 
7.7


0.06 
Wdwimw. 


••.. 
-. 
IM.M.000


00	 3.0 
go ro  


OA	 0003 
--


4woow	 *4,--


)uricaI*ta 


Cu concentrate 	 5.2	 6.2	 9.1	 87.7	 6900 Ni conoentrate 1 4	 <101	 1.16	 .2	 1205 Ni cleaner tailing	 ( .l	 .15	 .30	 303	 3.5 Rougher tailing	 __	 .04	 __	 __ 
Calculated head	 30010	 0.37	 0.69	 100.0	 3.00.0 AsmW head	 0.38	 0. 
Ca1i nod Cu,Ni 


ocoentrate -	 12.6	 2.5	 4.4  


__JPI.___J.	
L	 r Lp 


s3ou1ated as 0.01 percent Cu. 
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agent E Sh..M 


pp.r sw . 


PH B	 XthLLi1 C0 


0* 15 o. 0.06 
BIAk	 *g)r 8.2 0


0 


Bulk 7.8 
Cu riØ


J"
J 31.8 


__OI_LU1UI


3.0 
----tflii-ti p 


uricoil .It


cu	 itctrsts 
Uioenssntr*te 


tailing


2.4 
10.4 
7.


1300 
*29
.35


2.67 
4 14.40 


9


83.8 
801 
3.0


9.1 
71.0 


*4k ø3*iai scnotet


0.37 0.70 100.0 100.0 
00 


= 


0j_ 
- Ti 2.V( 4.4ô 91 


w .	 ,fPijt
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The next aeries of teats was uads to determine the effect of 


higher p11 during rough flotattcn, finer grind and the eddittc* of CaO 


in the grinding circuit. 


Ore eatu were grouM to 73 and 85 percent nd.nue 200..maah with 


0.12 pound of MLneveo S per t.COf ore. A bulk fletaUm was rde en 


eezles fren each etae of ground feed. The pH wap e&Justed to 9.2 with 


the smitten or 3. Vmmd of CaO per ten of ore. Sob rougher cuentratI 


was cleaned c at apH of 9.5wtth 0.5 pound of CeOi*rten of ore and 


rieleaned with no reagent .Mttiens. Ruulti of these teits, shiin in 


Table 3, indiasti that finer grinding will increase the grade of 


concentrate but at lover recoveries0 


mts were then made in which CaO was added in the grinding 
6. 


aircuit. The addition of CaO during the grind ooatmd or in suus we 


depressed the su3S14* minerals. The grades and recovery of Cu and Hi in 


the *cMeentroWe were lower than in earlier teats arid there was no 


preferential flotation of ohalcoprrtte at higher pH velt*. Addition of 


HgMU or CuSO4 reactivated the copper and nioei minerals. 


A similar test e run to substantiate the obaervatiens. Very 


little tlovted mtil Cn$04 was added, than the recoveries approached thee 


of tests inwhtohCaO was not used cr added toocmdtttcntngcirouit, but 


the grades of concentrates were lover as ei in Tables 4 and 5. A 


sotienger dircuit was run on the second teat to decrease the lose in 


tailing. Cleaning the scavenger concentrate did not Increase the grade 


to that of the )*ad sample. 


It was also noted in other tosts that if the p11 of the 


rougher flotation was above 94 or if CaO was added that the recoveries
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1ABE 3 4k flotat4gn testa on Sample T4 ground to

75 sn4,P2 ierceit rninue 2O-neeh 


Reaget Scheme 


Time, MftreO 
9ircit idn. p11	 B	 MAW* oil CaO 


Grind 
Bulk zg)*r 6


0.12 
9.2	 0.5 oo6 100 


Bulk cleawr No. 1 5 9.5	 - 0.03 .5 
Bulk a1ser No. 2 3 8,5	 4010dow	 -w-was 004040-M 


taUurgjea1 Data 


Bulk cieentrate 12.2 2.67 4.38 86.8 76.0 
Clasner tailing No. 2 3.1 .38 .96 3.1 14.3 
Cleener tailing No. 2 8.14 .28 .52 14.0 6.11 
Rougher tailing 76.3 .03 .12 6.]. 230 


Cetou1at.d heM 100.0 0.38 0.69 100.0 100.0 
As*ay hiM 0,35 00 


fl%4	 Oflt,4 71 6.8 81.9 69.2 
issner tailing No. 2 14.5 .143 1.20 4.9 7.7 
leener tailing No. 1 18.7 .13 .142 6.1 11.2 


100er tailing .Ce .22 71 11.9 


0a3auists4 heed 0010 039 0.70 100.0 
AoV head  


----- u- ' ----
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TABLE 14 Effect of CaO ininding circuit an Sanip1eT.1 


Regent Sobeine 


-	 £&&U	 UIV.I)	 'WM&	 45	 VJ3 - 


inerec	 Pine 
Circuit mm. pH CaO	 B	 Xanthate	 oil	 CuSO - 


Grinding 9.5 2.0	 0.12 
Conditioning 5 1.0	 0.5	 0.06 
Rougher float 3 10.5 nothing floated 
Canditicming 5 .5	 0.2 
Rougher float 5 10.5 — 


Metallurgical  Data 


'I PJ Saqw UA 3W4 VUL) 
Produt percent Cu Ni CU Ni 


Concentrate 2.148 1.14 2.3 90.0 82.8 
Rougher tailing 75.2 .95 .16 9.8 17.2 


Calculated head 10010 0.39 0.70 100.0 10010 
Assay head  


iII'	 t
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TAB1Z	 tEactof O	 jiu o4tof DI1ic1 vTftIb seavexiter it 11.1 I	 -	 -	 j IJ r - j -	 -	 - 


Riaeat Ssbfp. 


Tim
C&O


---  
PLIA


 


Q1 CO


_ 


2.0 0.12
lion


- 
CIittObtflg •- 100 0,5 0.06


- 


Roagbsr flOt*tia- 3 10.3 very littis ftoeted ---
Cditiôn*ig 5 .5 ---- 0.2 Iougbsa flotation 5 10.5 .--
cWdIsladog 3 •u. •--- .2 .03 1.5 astng.r f3otsttm 3 7.8 
B4sv*xer Qissner 


tiot,eticb 3 --- -- - •• -- OFWWqp "ODOR - 


-NO


t*12.urgioi Data 


-	 ___ 


miri _t	 -


11111T	 TTIU 


jmwgm


I	 _S. 


cu


II	 -. 


*J*Y 	 aentrde 
avsng*r	 One InUsate


i. 


184,1 
1209


r_•-	 -i--*.u._ 


2439 
003


-_ 


3.06 
08


-	 p _	 - 


9J&.3 
24


'ILl 
io.6 


CU*wv s" lift 7. .07 .23 2.3 2.6 
Rsuin Ulu* _.( 2.0  


C$i4ulstdId heM 2.00.0 0.1,2 0.71 100$, 100.0
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were not as god as when 82804 was added for pH adjvsti*ltt. Addition of 


43.2 pound of CuSO4 per tea helped to Snereean recoveries, when ISO was 


Wt added but the grades of Cu aid Ni were )ovsr. This deorseu in grade 


probably was bsoaun am of the niokeliferous Vftrhotite wd psutleidite' 


rrhaUts ednixture was activated, inoreaaing recovery, but diluting 


the ocnoentrate. 


Evaluation of the test shn in Table 1 indicated that the 


le" of ocvpsr and nickel In the rougher tailing was 3eat for the 


coarser grind. Since the grade was not sufficiently hig2 t the next tests 


were ciads to deterrntM if the grades could be improvr.d b regrizding the 


rougher or firSt olssnr eentrate folloiisd by additional cleaning. 


The regrind would then be i*de on 11145 percent of the weight of original 


material saving soneiderable nding costs. 


Seniple were ground to about 50 percent n4nua 200-sb with 


0.12 pound of Mtherec B and the ground pulps were octditic*d with O. 


pound of seodery butyl a*nthate and 046 pound of pine oil per ton of 


e. The bulk rougher oceutrste fron cis teat and the bulk cleaner 


concentrate for the other were reground to about 90 percent minus 32. 


meeb. The first sauple Us cleaned twice after regrinding the rou*r 


oc*ioentrate with the additiCn of 0.1 pound of xanthats and OJ Pound of 


pine oil at a pH of 8.7 fr	 ft r4 cleaner Wd no additional reagents 


MA is pH of 8.Zi for the second cleaner. The 0*00 ee3a wee cleaned 


reground, and *].an*d & "o6id Un at a pH of 8.6 with the addition 


of 0.1 pcimd of xauthat. aid 0.03 pound of pin, all pa ton of
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The niolsi grades in the bulk concentrates from these tests 


were M and 5,6psroent at recoveries of 66.6 and 57.0 percent, respotiveiy, 


Indicating that this process would produce satisfactory grade concentrates 


at a relatively Ux recovery. 


Selective eper flotation was We fran the final bulk oou. 


sentrate fran óaoh teat to determine if eleotivity had been tzaprmred 
p 


by the finer. grinding. The copper floats were made by raiaing the pH to 


3.1.1 and 1162 by aMng 3.0 pounds of CaO per ton of acre. The capper grade 


was improved, but there wee still poor selectivity between the copper 


end nickel minerals. Results of the teat on one saule are ebown in 


Table 6.


Screen analyses were made on swxp1ee at rougher tailings fran 


the teSts shown Sn Table 3 to determine if there was a concentration 


Cf ccçpsr or nickel in ez eisa fraction. As seen in Table 7 there were 


ine VIP eases in grades in the minus 325-mash fraction but not enough to 


be significant or warrant further teetwork on these fractions. 


Wet magnetic separations were also Moe an the tailings from 


the ocerser ground easple shown in Table 3 to dtervthte if flotation of 


all the pthOtitO (which was wagnótio) would increase recovery of the 


nickeL There was noiuroveznent in grade and any nioke3.iferoua pyrrhotit* 


recovered would dilute the concentrate grade resulting in w2*aiisf'aotory 


cs*ntrates. ResUlts are shown in Table 80 


Evaluation of the t.atwark up to this point showed that the 


sttes*$a to mals selectiv, capper flotation with Wnereo B only, as shown 


In Table 1, reeultd in the beat Ni grade at good recovery. An increase
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TABIZ 6Rerind of buU iouher or o]esnar xoentz'stes 
ie 'ri vitt 


tial li1c ccioentrts 


Regnt She 


Circuit  -- aU


Tim 
 mm.-


--


pH CaO	 B r%*te


MIT" 


\ - 
Grind 5C-325


- .J'	 ..	 _JEW*. 


0.12


LRLJfl. 


Cation S - 005 0003 
Rougher flotation 5 8.7 
C3e4tr flotation No. 1	 3 900 ... 0.lft) 0.03(1) 
Cleaner flotation No. 2	 2 8.05 0.1(1) 
Cu flotation - iLl 2.	 .. .- 


S


-. 


(5) 


Add" -
after regrind


SS	 1 
o rougher 


t5-.


oono.ñtrate ciLy
-	 JL*_S.SS J1	 1U 


()	 Added after regrind of firet cleaner a	 only 


M,ta3.1iriqal Data 


Op concentrate	 0.8	 18.6.	 Ie.60	 3705 
Ni concentrate	 6.1	 2.73e	 5.73	 311.5	 51.5 
Cleaner tailing No. 2	 7.6	 .69	 1.6o	 1.2	 1749 
Cleaner tailing No. 1 11.2	 .32	 160	 9.0	 9.9 
Rougher tailing	 014	 ___ 


Caloulated head	 100.0	 0,040	 0.68	 oo.o 
Aeaey head	


-S	


0,71 	
5-- 


Ctx*1nad Cu and Ni	
r.	 - L 


ocoetrate	 619	 t#.V	 6	 12.0	 69 


Cu ocsiitrate 2.6 8.07 7.18 56.5 28.9 
ia concentrate 6.1 1,616 3.79 20.2 
Cleaner tailing No. 2 11.0 .79 1.53 9,4 io.b 
Cleancr tailing No. 1 8.2 .33 .66 .o 8.0 
Rougher tailing  


Caloulated bead 100.0 0.39 0.67 300.0 100.0 
AsmW bead


- 


CaztmdCu and Mi
-- ----- --a-


US 9911 Qr	 5LLLJJL711 ---







1 


TABU 7. 


*Ius 200 23.7 0.03 009 2009 
28,11 4102 .00 io.6 1168 


am 


Ca1eu1&tidsd .0 Ot,03 0012 10000 100,0 
An" 1	 1 US - 


91" gm 
WOO 
dnw.32 


Calculated Iad 
— bW


0.02 0910 1o. u.6 
lop 4 08 .02 43.0 12.9 


__ __ 164 __ 


10000
UM 0.03 0.12 3.00.0 100,0


01014
1 


o*)
1	 rL	 L	 -pas-


I 


	


0402	 0012	 2062	 186 


	


oolt	 12	 e9.g	 ___ 


bid	 000	 . 0.12	 •.	 100,0	 i00 
- *sd	 -	 -	 - = 
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In the saomt of xao• B should tnerease the recovery with little 


decrease in grade. Since this appeared to be the beat flGulhaet a 


sertec test was 0 On A ted on Sample T4 to doundw the effect of re061iz 


prcduota and reeent b34up and to mlnlviiee the weight and ical of 


-. valuables as reflected in the cleaner tailings. The test was aaduet 


as foils: 


Five portions of 8811W10 T*1 of 1,000 grais each were labled 


As B, C, B, and Be Saaple A was ground to about 60 percent mlnua 2000 


ash wit30.5 pound of Mther*o B per ton of . The iulfidma were 


floated with	 addition of 0.05 pound or pine oil per ton of wo at 


the naturel p1! of 8.9 for 3 uiinutee. An addition of 04.1 pound of seoery 


butl zantbate was than ads md the flotation 0Ttimd for 2 1Ding.a6 


Tb* coneentr8te was olesnd tr#180 with no A*rthsr reegei$ 


addition at p11 or 8.6 aM 8.. TbS eoncentrat* wee than cleaned a third 


Um with the ddtttui of 0.05 powsl of )nereo B and 0.CQ5 pound of 


pine oil per tnof are. 


The firt cleaner tailing fron sanls A was added to the bell 


ndU and ground with ean,le Be The secid and third cleaner t*t1iug 


troi* ss*le . were advanced to the first and second cleaner steps for 


.al. Be S&ip]ae Sp Co eM B were treated the same wy. The 43msner 


tailings fron sanipis B were final products and saved fcw an*lresa. 


The pH gradually increased in each flotation step and 0.2 pOund 


Of )60 weáad4ed to the rougher third *leaner of aaup]e I. The amount 


of froth gradually increased as the test proceeded and no pix* oil was 


added in the third cleaner flotation for sle Be Otherwise there were 


00changes 10 reagent additiaie. Results shown in Table 9.
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TABLE 9 Looked series test an Sample T4 


Reageflt Scheme -.


ID9MwUq'&-- Remo-
Tine pH 'Inerec Pine it1 


Circuit minutee U	 B	 C 1) B -x
 


Grind 0.35 
Rougher 8.9	 9.2	 9.1 9.0 8.8 0.05 0.3.	 0.2 (2) 
Cleaner No. 1	 3 8.6	 8.9	 8.7 9.1 93 
Cleaner No, 2	 2 8.4	 8.7	 8.6 9.1 9.0	 .. ••	 - 
C1esir No, 3	 2 8.2	 8.14	 8.3 9 8.8	 • o.(i) O.2L2i 


1) Cnitted t'or sample E 
(2) Added for sample E on1y 


Metallurgical Data 


Concentrate A 1.5 14.31 6.90 36.6 
Caeentrate B 2.1 3.314 5.23 1841 15114 
Conoentrate C 1.7 3.82 5.61 36.7 33.14 
Ccrcentrate D 2.1 3.28 501 17.7 
Concentrate E 2.e 2.95 14.51 3.8.2 15.2 
Cleaner tailing 3E 1.14 .50 3.140 108 2.7 
Cleaner tailing 2E 
Cleaner tailing 1E


2.3 
14.1


.37 


.114
.67 
.41


2.2 
115


2.2 
2.14 


Rougher tailing A 114.8 .03 .13 12 27 
Rougher tailing B 15.8 .014 .26 1.6 3.5 
Rougher tailing C 17.8 .i .21 1.8 
Rougher tailing 1) 1.0 .03 .18 1.3 
Rougher tailing E 11.9 .o .36  


Calculated head 100.0 0.39 0.71 10010 10010 
Aasa	 head (i'I b. o.fl Cczibined oonoentratJL99


1.4
3,43


.56
5.8 
3.•Ie0 108 2.7 Cleaner tailing 3E 


Cleaner tailing 2E 2.3 
491


.37
•1 :43.


67 2.2 
 15


2.2 
2.14 Cleaner tailing 1E 


Curined rougher 
tailing (i) 82.3 .03 .17 7.2 39.5


(1). All values are calculated. 
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The natural pH of the ore was. determined while using College 


Perk tap tat.. Water trcm other areas might require a pH modifier to 


aohi* re optixim res:tL


leT 


The methods used on sample T4 to mover copper and nioI1 


vOuld prdbably be applicable to sample T3 with modifioaticia, tha*f, 


Usioltx,Wk ca titis O$i25 was ccuiduoted slcmg two lines: (1) z'emoral of 


the 4"ily floated tale using	 frothere followed by flatatict of the 


CU-Ni sulfide minerals with xantha'tes or Minersa B, and (2) direct 


flotation of the sulfide minerals with xanthatee while the talc was 


depressed.


The expected advantage of the first method would be higher 


pede octeutrates and p2robebl3 higher reocweries. The secoid method 


u'iit result in lcmmr grades and recoveries. It was anticipated that all 


of the talc could not be depressed, which would cause' sane dilution of 


the *ctcentrates aid the talc depressant would also depress sane of the 


CuNi ntherals. The advantage of the a.ecd method would be the 


enalmuon of one circuit from the fitset. 


The first series of tests was made by first floating the talc, 


foted W bu1i flotation or the copper and uio1l. Results of the 


tests ehcmed that bulk consentrates containing 2.5 percent Cu and 5.14 


percent Ni could be made after cleaning once. The recoveries were 7.3 


percent of the capper and 57.8 percent of the nicicel. Results of 
I	


we .of theme tests mrs ohm in Table 10. 


Several stteiite were made to selectively float the copper, 


but in all cases the uio1 content was higher than the copper. Selective







?ABIZ 30


Rsa Solon 


za&n o* 
TIM ULM" pins


- 


-	 L.PL 
C4itt 5 002 ... qp" 4000 


T$l0 rauØi.r float 7 8.0 404DGI^ W040 


T*lo 030ane	 float No. 3	 5 8.2 .-. .-. 40040
4P4010 


Tato o31s*nar tlt No. 2 5 8. is 
Caititmer (Cazbird 


tailings) 5 - W40W 0.06 005	 ' .03 1.0 
Bulk rOug)*r float 5 9.3. 
Bulk o1er fi*t 3 8.8 


V


VV__ • - V L	 _- VV•1VV -	
V	 - 


Mtta13	 Da 


T, au, 3102 0033 0.18 500 2.5 Bulk aesntrate 8.7 2.6 ,.36 57.8 
Clesnu tailing 12.3 oeh ,	 .95 30.0 V


V 


Rougher tailing 68 v i1.6  
C*loujAtad head 30060 0.29 0,081 100.0 100.0 
ADM bead
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copper concentrates fran one of these teats ehc*ed that the copper grad. 


Could be raised to 960 Percent, but the nickel content was 12.5 percent. 


Recoçeriee of copper and nickel were less than 60 p.z'esbt and 30 percent, 


repective].r. Regrinding the bulk concentrates prior to selective copper 


flotation did not alter the high ratio of niokel4o . ocpper. The two 


nii*trala are so tinsl' disseminated in each other that thet are not 


oanpletel,y liberated by regrinding or the nil]arite in this ore apparently 


floats in the aeiie pH range as oba1Oorite. 


During the teatwork on the Cangrees Mine we 2/ it was noted 


/órkoitednoOtnot.3, pap k. 	 1. 


that higher pH values tended to depress millerite, but the depression 


was not quantitative, some still floated. The presence of copper tone 


in the Harriman ore eai3.d also be activating the millarits causing it 


to float at the Id 
h !6^  


A^o 


AC620 wee used as a talc depressant during the bulk sulfide 
WORM [American cysnexn44, O Uoefsl1ir Plaza, New !Czrk,' *w York, 


flotation In the second line of t.stweu pk. Seplea were ground to $ 
percent minus 200.weah with Minerco B end conditioned with zanthate, 


pin, oil, Cu$04 end &C620. The bulk sulfide rougher flotation was 


at a pH of about 8.5 and the rougher ocn.entrate was cleaned twice at a 


pHot8. with tbeadditionotAC620. Results ofoneot these teqtsere. 


Ihan in Table 11. 


£tteta were made to raise the grads of the saicentratee 


by regrinding after the rougher or first cleaner flotaticzi to apprcxiz*tely 


90 percent minus 32ii4lh. The recoveries of both capper end nickel 


were improved but the grad.. were 30wer.







-	 TABLE 11 Bulk sulfide flotation from Sample T..3 qo 
•	 t550 percent minus 20O.iiab 


Re1 gept Sobeum 


Time Mneeo Fine 
- Cicuit	 V fl,• p11	 B	 Xanthate oil	 Cu304	 4620 


Grind 0.15 
Citii S -	 m	 085 0.03	 0.2	 0.5 
Rouglierfiotation 5 8.5	 - - 
Cleaner flataticm No. 1 3 8,5 25 
Cleaner flotation No. 2 3 8.5 25 


Metallurgical Data


weignc, &InJ.y8es, perceni 't4'1DU1afl peroent 
Product 'ant Cu Ni V


CU Ni 


QoncentrlAte 90 2.33 11.70 70.0 511,11 


Cleaner tailing No. 2	 15.1 .27 1.03 1.6 20.0 
Cleaner tailing No. 1	 38.8 .11 .51e 808 13.3 
ougber tailing	 V 7.l 104 .17 7.6 12.5 


Calculated head 100.0	 - 0.30 0, 10000 300.0 
AwaW head


•_ _ V


• 1 •	
VV V0


V •


S
21' 
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It was thought that regrinding might improve the seleotivit 


in the copper flotation. The final bulk concentrate from one sample was 


reground after rougher flotation, repulped'and the pH raised to 114.2 with 


3.0 pounds of CaO per ton of ore. The selective copper concentrate still 


had higher nickel thoh copper analyses (5.25 percent Cu and 5.67 percent 


Ni). The results of tests utilizing the regrind are shown in Tables 12 


and 13.


Generally the direct flotation teats did not result in a 


high grade concentrates as those in which the talc was floated prior to 


the sulfides and in many oases the recoveries .were lower. After the talc 


flotation the sulfides had responded the same as those in Sample T1 


so a looked series test was made for comparison of results. 


The looked series teat run on sample T-3 was similar to the 


one on sample T4. except that a talc flotation circuit was added at the 


beginning of the flotation and the first cleaner tailings from the sulfide 


circuit were not reground. All cleaner tailings from one sample were 


advanced to the next earlier step on the next sample. The reagent sohesie 


and metallurgical balance for this test are shown in Table IA. The decrease 


in the grade of the concentrate was probably due to gradual lowering of 


the pH in the third cleaner float caused by recycling the products. 


Recycling the products also caused an increasing loss of copper in the 


talc concentrate. This loss of copper could probably be deduced by cleaning 


the tale concentrate a third time or by adding cyanide to the cleaners. 


Any depressed copper and nickel could be reactivated with Cu804 before 


adding Minerec B.
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_t win* PH. B Xatis t. CAT, IOAC620 


5
.e 0.12 ,. .. 


Ccfliticn 00 006 0.1 0.2 
Rzr t3otatt 8.6


.03 
Cluzsr flotation No. i 5 803 11 003 11 


Clasner flotation No. 2 3 8.3 •... 003 
Copper flotation 2 11.2 


ta1iurgjoai t$ WON-ROM


Product v.oent
' 5 . .-u---- 


&U J.JQWWj 


Cu
iVWUW 


Ni.
LWJ


Cu
jpxvwuIv 


NC 
*1	 1E	 t	 _IJU1 


Casr c**iaentrate


 
T1L	 .lf	 U 


4.2


- 


50.


U	 r. 


5.67 69.9


JIUI 


29. 


Niobel 4o44ntr4 3342 . 2.20 362 


Ciiar tsiI24 No. 2	 804 .3.8 .77 .8 800 


C1easx taiU*g No.. 1	 16.2 01 949
7.7 9.8 


Rr tailing  023 


Caloulated bead 100.0 0.33. 0.81 30040 


Aey bead


&JT


OOU2
-


I- •U1J


0i 1.d


 


Cu and ,j


- • 


Off ttt 


O	
. -Jk---


66.7 
S_


Lt*U- U_-U_ - -	 fru.
--r 
4-	 r	 it UL1 -	 U,	 JJLrr.


• 


-







TABLE 13


Reagent Scheme 


__W'1UV vu 


Tine Idnerec 
Circuit inii. pH B Xanthate L11 CtS0AC0 


Grind 0.12  
Cpndition S dmftmm 05 0.06 011 0.2 
Rbtber flotation S L6 -- "**woo qwmom 
01ane1' flotation No. 1 3 8.6 - 01 
Re*rind --- -- .03 
Cleaner flotation No. 2 3 ;.1 .1 .03 ..- .1 


)tal1urgioa1 Data 


T4U 'I ________ I £W P1WU W 


Product percent Cu NI Nt 


Concentrate 20.3 1.36 2.72 81e.1 6808 
Cleaner tailing No. 2	 6,5 21 .80 11.2 6.5 
Cleeer tailing No. 1	 111.3 .10 . 4.3 7.8 
Rougher tsill4g 58.9 104 .23 7.1 16.9 


Caloulated bead 10010 013 0.80 10010 100.0 
Aes&v head 0.i.


-
0.i32
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'TABLE 1tadseries test crnSmp]aT.p 


Reagent Scheme 


- i Eéitc eumUà, p4 per tc*t 
Time pH Minevoo Pix 


C1ra4t B C D Z B oil Xanthate 


Grind 
Talc rougher 5 i8.1 ;8.)	 .6 8.)i 8.4 •-
Talc o1ear No. 1 3 8.4 8.Ie 8.6 8.4 8.5 W4040 WWWW 


Tale cleaner No. 2 3 8.Zi 8.. 87 8.Ie 8. 
Ci1ticn 3 0033 .03 
Sultid rougher 5 87 8.7 8.6 8.6 8. 0.075 (1) 
Sulfide 01.ai*r No.1 3 8.4 8.7 87 8.,5 8. 
Sulfide cleaner No.2 2 8v4 893 8.7 8.5 8.4 
Sulfide øl*anet No.3 2 8.4 8.3 8.14 8.4 82 


ui Moi P]t ooutüód 
for 2 more minutea.
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TABLE 14 - Continued 


Metallurgical Data 


Product	 percent 
Weight, TAiáIysés, 


Cu
percent 


Ni
Diatrbutton, 
- Cu	 -


percent 
Ni 


Talc concentrate A 2.2 0.114 0.15 1.1 0.14 
Talc concentrate B 2.9 .21 .25 2.2 .9 
Talc concentrate C 3.4 .36 .211 14.4 110 
Talc concentrate D 2.7 .37 .20 3.6 .6 
Talc concentrate E 3.2 .148 .20 .6 .8 
Talc cleaner tailing 2E 1.8 .66 .% 4,3 1.2 
Talc cleaner tailing 1E 1.14 .142 .70 7.5 4.0 
Sulfide concentrate A 1.1 2.25 9.02 9.0 
Sulfide concentrate B 2.9 1.20 4.49 32.7 15.1 
Sulfide concentrate C 2.5 1.39 5.10 12.6 15.0 
Sulfide concentrate D 2.7 1.35 11.91 133 1.6 
Sulfide concentrate E 3.7 .97 3.74 13.1 15.3 
Sulfide cleaner tailing 3E 2.2 .19 .78 1.5 2.0 
Sulfide cleaner tailing 2E 3.8 .10 .117 1.14 2.1 
Sulfide cleaner tailing 31 5.8 .06 .211 1.3


i.6 Rougher tailing A 8.0 .014 .17 1.2 
Rougher taiing B 10.7 .03 .17 1.2 2.3 


2.8 Rougher tailing C 11.9 .03 .20 1.3 
Rougher tailing D 12.9 .014 .18 19 2.7 
Rougher tailing E 10.9 .02 .19 .8 2.14 


Calculated head	 100.0 0.28 0.8 100.0 100.0 
Assay head 0.31 - 0. 


Combined talc 
ciceutrate (1) ili.li 0.32 0.21 16.9 3.7 


Talc cleaner tailing 2E 1.8 .118 .% 14,3 3.7 
11.0 Talc cleaner tailing 31 4.9 .66 .70 7.3 


Combined sulfide 
concentrate (1) 12.9 1.29 11.85 60.7 73.7 


Sulfide cleaner tailing 3.E 2.2 .19 .78 l. 2.0 
Sulfide cleaner tailing 2E 3.8 .10 .47 1.4 2.1 


1.6 Sulfide cleaner tailing i.E 5.8 .06 .214 1.3 
Combined rougher tailing(l)514 .2 .03 .18 6.14


Calou1atedJead	 100.0	 0.28	 0.8	 100.0	 100.0 


- (1) All values are calculated. 
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Continuous circuit flotation or pilot plant tests will be 


needed to determine optium reagent amounte and anynecessary additions 


of other reagents. A sore selective talc circuit win lower the losses 


of Gopper in the talc product. Additicmal copper in the sulfide circuit 


will not only imrsaee re ovary but also the grade of copper. 


CONCLUSIONS 


Bulk sulfide flotation win result in cflbined Cu-Ni oancentrates 


eatiafactory for feed to leaching or pynxietallurgical processes. 


Selective copper ocnoentratee analyzing 20 percent copper can be made 


from the ice talc ore, but further processing would still be required 


to remove the remaining nickel. If the two types of ores were to be 


combined for treatment the high Ni content in oslective copper concentrates 


fron the high talc on would be prohibitive,


I.
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ABSTRACT 


This report summarizes the procedures and results of a program of 


exploration for nickel in Maine, which was supportedby The Office of 


Minerals Exploration, formerly the Defense Minerals Exploration 


Administration, Beginning on June 30, 1958 and terminating June 1, 1960, 


this program has established the presence of economic deposits of iron 


sulfide (pyrrhotite) associated with. an  ultraba sic intrusive which contain 


significant concentrations of nickel, copper and cobalt. The igneous 


intrusive is a sill-like body, presumably of Devonian age, injected into 


metasedimentary rocks of Cambrian age, with which it is structurally 


concordant. The intrusive varies in thickness from 50 to 380 feet, 


At the outcrop, the body contains up to 3516 total sulfides, with average 


content of nickel about one percent; copper, one-half percent; cobalt 


about one-tenth percent. The intrusive body is about 300 feet wide near 


the exposure, where it lies in a horizontal sheet about 50 feet thick. 


North and south of the outcrop the body twists and plunges underground, 


dipping down to the east from 0 to 90 degrees, The body pinches and 


swells along the direction of its trend, and the sulfide content varies from 


traces to massive sulfides at several intersections. The continuous length 


of the sulfide deposit as shown by core drilling and related geophysical 


measurements is 4, 5 miles, with geophysical indications of further 


extensions to a total length of 8, 6 miles, Continuity throughout the further







extensions has not yet been established by drilling. The limits of the body 


have not yet been determined either in its length or in its extension to depth 


below 350 feet, 


Within the limits of drilling and the geophysical surveys which tie the 


drilling data together, it is possible to estimate 5. 7 million tons of ore. 


Proof of the total tonnage and average grade must await further drilling. 


Moreover, the tonnage to be mined would be determined as the optimum 


figure resulting from detailed studies of ore grade distribution. Taking 


the entire mass between the limits of drilling, there results a figure of 


5. 7 million tons, with a gross value of $57 million, The estimates of ore 


reserves and their values are contained in Exhibit D. The computations 


is	
in Schedule B include barren rock, whereas the computations in 


Schedule C do not include barren rock. The actual amount to be mined 


would vary from this figure either plus or minus, depending upon the 


outcome of further studies, 


Recent developments in extractive metallurgy on samples of this ore by 


the U. S. Bureau of Mines Experiment Station at College Park, Maryland, 


have shown that a concentrate containing about five percent nickel at 


satisfactory recovery can be produced by simple flotation operations. 


Concentrates of this type, containing corresponding amounts of copper 


and cobalt, are in market demand at the present time. The possibility 


of recovering the iron and sulfur content is under investigation, 


fl
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S1.0 Location and Extent 


The Knox County pyrrhotite deposits, containing significant concentrations 


of nickel, copper and cobalt, are presently known to occur within an area 


of about 40 square miles, This area lies in the towns of Hope. Union and 


Warren, ranging from north to south along an axis south 20 degrees west 


for a distance of about nine miles. The deposits have been mapped at 


their outcrops, at depth by core drilling, and by geophysical surveys over 


the limits stated. The full extent of the deposits has not been determined, 


either in length or in their extension to depths below 350 feet, Other 


deposits of similar nature, possibly related to these, are known to exist 


eight miles west of the Knox County trend. 


The area of immediate economic interest lies wholly within Knox County, 


Maine. It is represented on U. S. G. S. quadrangles Belfast, Waldoboro and 


Rockland. The area contains a number of Great Ponds, where the minerals 


are owned by the State of Maine. On those ponds which lie over the sulfide 


deposits now mapped, claims have been staked, and mining leases have been 


executed with the State. Land areas, on which sulfides are believed to 


occur, have been purchased in fee, leased or are held under purchase 


and/or lease options. In all, 5426 acres of mineral rights are under the 


control of the manager of the American Syndicate, which owns the 


properties described. There are no mineral rights or mining activities 
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•	 which compete with these developments of the Syndicate in Knox 


County. 


2. 0 Access and Transportation 


The .area extends north and south across state , highway 17, about 


nine miles northwest along the route from Rockland, a seaport on the 


coast of Maine Access to the area is from Route 17 along a number of 


secondary roads. Other state roads lead to the area from Camden, 


10 miles, and Rockport, 9 miles, to' the east, which lie on U. S. Highway 1, 


about six miles north of' Rockland. Rockland is served by the Maine 


Central Railroad. It is an active industrial center for the region, 


supporting manufacturing, fishing and canning industries, and lime 


quarries. There is a Portland cement plant at Thomaston, three miles 


south, The Rockland business community is actively sponsoring new 


industry in the region through the State of Maine Industrial Building 


Authority. The Knox County, Development Corporation is the local 


non-profit organization which qualifies as sponsor under the Maine 


Industrial Building Authority. 


Harbor facilities at Rockland are good. Commercial wharfs are now in 


use for coastal steamships. Deep harbor facilities are a future 


possibility when the shipping industry can justify their development. 


• •	 •	 The local development group is actively at work on this project. A 


mining operation in the area would encourage these plans. 
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3 0 History of the Crawford Pond Prospect 


• The first published reference on these deposits appears to be that of 


E. S. Bastin (1908) (see table of published references at end of this report). 


B. S. Houston (1954) also described the occurrence in his doctoral thesiâ, 


and again in Bulletin of the Maine Geological Survey (1956). Lindgren (1933)' 


refers to Bastins work and uses the occurrence of nickeliferous 


pyrrhotite-in-peridotite as an example of the liquid-magmatic origin of 


sulfide ores. He compares the Knox County deposits with occurrences of 


nickeliferous pyrrhotite elsewhere. 


The prospect was first activated by this company when Lorenzo Blondeau, 


a Canadian prospector, brought in samples of outcropping rocks and stated 


that a lease could be obtained on the Harriman farm. The hand samples 


showed a positive reaction for nickel to dimethylglyoxime. Assays of 


grab samples showed nickel content up to about 0. 916, cobalt 0.'116 and 


copper 0. 516, Sulfide content of outcrops ranged from 516 to 3576, with 


2016 as average. 


4.0 Physiôgraphic Features. 


The central part of the area lies along a small ridge trending N20°E. The 


western border of the ridge is he1t up in places by the underlying 


metamorphosed limestone and quartzite, dropping off abruptly to a sm. all 


brook which flows southwest into Crawford Pond. To, the east of the 


ridge, there are numerous small depressions (± 20 feet), and just south 
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Sof Miller Road east of the ridge s lies a small pond which drains southwest 


through a branch into the, brook mentioned above. Maximum topographic 


relief on the prospect is about 150 feet ,, with Crawford Pond at an 


elevation of 110 feet above sea level. 


The "grain' s of the country is evident from aerial photographs. Fracture 


pattern , analysis has shown the consequence of subsurface structure and 


stratigraphy on the topography. The prospect area shows abundant 


evidence of glaciation and the work of ice and running water are recorded 


in the distribution and attitudes of glacial debris. In some places, 


peridotite boulder deposits have been observed to depths of 25 feet or so 


The movement of these boulders along definite trains from their original 


locations has been a valuable guide in the exploration for mineral 


deposits. Ground water is abundant and closely related to the drainage 


pattern into Crawford Pond. 


5. 0 . Geology 


The nickeliferous pyrrhotite of this prospect occurs in an altered 


peridotitepyroxenite sheet which has been intruded into biotite schists 


of the Penobscot formation of Cambrian age0. The. attitude of the layering 


of the peridotite and of the schistosity of the biotite séhist wall rocks 


averages N18°E and vertical to steeply eastward in dip. 


5.1 Petrology of the Intrusive. 


The predominant country rock in the immediate area of the Crawford 


• 
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Póñdperldótfte is • . the Penobcot fbrmaticn 1 a hetogéneousbi.otite- 


•	 schist whichfôims;thé . east'andTWeStWallS 01 the perjdotite. Included. 


in what is mapped as biotite schists are dense, black, fine-grained. 


biotite sch.ists 9 locally containing chalcopyrite and pyrrhotite -quartz 0-


feldspathic biotite schists which locally could be called lit-par-lit 


gneisses; medium-grained biotite granite and biotite granite pegmatite, 


rich ingraphic microcline and locally carrying tourmaline.' Cores 


have shown disseminated as well as massive occurrences of graphite 


and some garnet within the schists0 


Locally, the granite pegmatite crosscuts and nearly obliterates zones 


• of biotite schist. Small, irregular pegmatitic patches rimmed with 


•	 thin biotite-amphibole reaction rims are very common in the peridotite. 


In some places, chalcopyrite has been concentrated to the extent of 


516 to 1016 in the pegmatite; at one place arsenides of cobalt and nickel 


have brought the nickel and cobalt content of a pegmatite up to about 91o.. 


East of Ahe peridotite zone, apparently interbedded with the biotite 


schist, are two beds of white dolomitic marble of Cambro-Ordovician 


age, which Bastin (1908) calls the Rockland limestone. They are 


talcose and tremolitic locally and at the edgesgrade through an 


amphibole -richcalcsilicate rock into the biotlte schists and gneisses. 


The marble is exposed in several prospect pits but generally does not 


outcrop.	 •	 .• • 
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•	 The basic igneous rock which is host for the nickel ore is largely a 


peridotite or more properly, a biotite lherzolite. Other basic rocks 


are present, however, and include biotite gabbro, biotite hornblende 


•	 • diorite, and diabase. Intermediate types such as plagioclase peridotites 


•	 are also common and in some cases they are sulfide-rich. The 


peridotite was first described byE. S. 13astin as an olivine-biotite-


plagioclase-hornblende rock which he called Lermondose. On the basis 


of a great many thin sections taken from cores, the unaltered peridotite 


appears to be a biotite-olivine-ortho- and clinopyroxene rock which 


•	 could be called a biotite lherzolite. The terminology is not particularly 


critical due to the great amount of variation within the mass. 


The peridotite has been intruded by pegmatites and shows uniform 


•	 symmetrical zones of alteration around the pegmatite dikes, The 


•	 alteration zones from the pegmatite outward are (1). biotite uralite, 


•	 (2) steatite, • (3) partially uralitized peridotite, (4) fresh peridotite (rare). 


The metamorphic minerals in the alteration zones are: amphiboles 


• ••	 (cum m ingtonite, anthophyllite, actinolite), mica - structure minerals 


(biotite, clinochiore, penninite, talc), and secondary magnetite. 


• •	 • All of the secondary minerals but talc drive out the sulfides by 


displacing them by expansion during re crystallization.Chlorite is so 


•	 ••	 effective at displacing sulfide that every chlorite: patch has been poor 


insulfide and every chlorite-rich rock has been low in sulfide. • How 
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•'	
"	 much sulfide is driven out of the system is dependent upon the original 


silicatesulfide ratio and upon the species of metamorphic silicate formed 


Asa general rule the amount of alteration of the original igneous silicates 


determines the grade of the ore. Another variable affecting grade is the 


initial sulfide content of the peridotite for all of the peridotite was not 


initially sulfide rich.  


5. 2 Structural Geology  


The general attitude of the , s.chists and gneisses is N2 O°E and vertical, 


but intense local contortions cause frequent variations from this, both 


in strike and dip. As near as can be. ascertained from geological and, 


geophysical data, the peridotite. conforms to the general regional 


attitude, The. axis of the conductor swings with the change in strike of 


the marble horizon to the east. of the peridotite. . The peridotite, having 


undergone metamorphism and folding is assumed to be on the limb Of a 


structure, but the position of the other. limb (and whether or not it even 


exists) is not known at this time' . Drag folding is complex..within the 


schists and has not been mapped, in detail; but on the basis of the 


preliminary geologic wor'k, there seemto be two sets of drags, 'one 


plunging almost vertically and the other almost horizontally, striking 


• 	 S ,,


	 about N20 0 E.  


Faulting seem's to.be minor, and' no transverse .displaóenients of the 


peridotite or ore have yet been found Presumably, with such high 


H	 .	 5 	
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angle folding, some thrusting is present. Some fault zones have been 


seen in the cores, but their significance has not yet been determined 


One small slickensided surface which has nearly strike-slip movement 


with apparently negligible displacement was found at the edge of 


Crawford Pond at the end of the causeway'.  


•	 5.0 3 Mineralogy of the Sulfides, 	 '	 '	 '	 •• 


•	 Samples of the ore shpw that the material to be mined Will vary between 


two principal end types0 'The unaltered ore, T-1, 'contains pyrrhotite 


in disseminated form, together with pentlandite, the most important 


•	 nickel-bearing sulfide, millerite,. gersdorffite, chalcopyrite and 	 • 


	


•	 •	 pyrite In small amounts.The most highly altered ore s T-3, contains, 


in addition, a high' percentage of talc Alteration by pegmatite 


intrusives in some cases has resulted in concentration of the 


nickeliferous pyrrhotite, so that the talc-bearing sections often show 


	


•	 .	 massiveoccurrence of'sulfides0: Some of the pegmatite  are, highly	 • ' ' 


	


•	 mineralized in one case showing an assay value of 91o'nickel0 'The'.	 • 


ore varies from T-1 to T-3 types, without evidence of any sp.tial 


pattern. One should assume that the mined product would average' • .' 


•	 between the two end types..	 ' •. 


•	 •	 •	 •	 •''	
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6. 0	 Geophysics 


The entire area of 40 square miles was surveyed geophysically, first 


in reconnaissance and subsequently in detail. The methods employed 


were airborne and. ground magnetometer, using Sharpe type A-3 and 


A-2 vertical intensity magnetometers; vertical and horizontal coil 


electromagnetometers; AFMAG and radio frequency electromagnetic 


methods; self-potential and potential drop ratio (PDR) measurements. 


Depths to the conductor were determined in several locations by 


vertical resistivity profiling. The results of all geophysical surveys 


have been compiled and are represented on maps accompanying this 


report. A discussion of the geophysical methods is contained in 


Exhibit C. 


7. 0	 Contracts with Defense 'Minerals Exploration Administration 
(now known as Office of Minerals Exploration) 


Early promise of finding an economic deposit of nickel in Knox County 


led to the preparation and submission of an application to Defense 


Minerals Exploration Administration (DMEA) for financial aid in the 


exploration program. As a result, an agreement was executed on 


June 30, 1958, known as Contract No, IdmE 1224, Under the 


provisions of this agreement, the government agreed to furnish 


7516 of the cost of specific items of exploration. These included 


geophysical surveys and drilling, as approved by the DMEA field 


is	 team. The total sum authorized by the contract was $94 9 692, 00, 
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S$71, 019, 00 was agreed to be furnished by the government, and 


the sum of $23, 673. 00 to be furnished by the Operator (Roland 


F. Beers, Inc. as manager for the Syndicate).' 


The work authorized under this agreement was completed, except for 


writing the final report, on May 31, 1960. A total sum of $65, 421.43 


of government-furnished funds has been, spent on this contract. The 


Syndicate share of the authorized expenses amounts to $21, 807. 14. 


Of the total amount of government funds, $58, 406. 76 ( .83'. 116) was 


spent in the Knox County area. The remainder, $7,014. 67, was 


spent on nickel prospects in Lincoln County, also included in the 


contract with DMEA O The costs incurred under the contract are 


summarized on Exhibit A . These sums stand as a loan from the 


government (without interest) for a period of fifteen years from 


June 30, 1958. 


8. 0 
1 


The Core Drilling Program 


The core drilling program consists of three parts. Part A is the 


initial portion for which no DMEA financial, assistance was giyen.,. It 


comprised a preliminary phase of shallow vertical holes drilled by 


pack-sack drill, and a later phase of shallow vertical holes by 


conventional core drill. The early phase of part A was undertaken 


0	 to establish the assumption that the electrical conductor shown in 
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Sthe EM surveys has its origin in the nickel-bearing sulfides. 


This phase consisted of 680 feet of pack-sack drilling. 


Part B of the drilling program comprised 8094 feet of drilling in three 


phases under Stages I and II, as approved by DMEA. The immediate 


purpose of this program was to establish the presence of ore in grade 


and tonnage compatible with the objectives of DMEA, that is, to discover 


economic nickel-bearing ore. 


Toward the end of the Part B drilling program, this company desired 


to collect more detailed information on grade and tonnage, It was 


decided to drill the ore body as completely as possible within the 


limitations of time, personnel and funds available. Since the contract 


funds had not been fully expended on the government-approved work 


by September 1959, an. extension was granted to continue drilling until 


the funds were exhausted, or until June 1 0 1960, whichever occurred 


first. The additional drilling was concluded on May 31, 1960 and 


amounted to 5907. 5 feet (part Q. Finally, drilling to the extent of 


561 feet was undertaken by the Syndicate without DMEA assistance. 


The total drilling in Knox County amounted to 15, 927 feet and 


635. 5 feet in Lincoln County. 


Much of the later drilling was done on the ice of Crawford Pond in 


February and March, 1960, The results of all drilling are shown 
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on the drill location map and cross-sections accompanying this 


report. All of the drilling locations were first determined by 


reconnaissance vertical coil EM surveys, and then checked in 


detail as the drill was moved into place. When the ground was 


no longer frozen on the land areas, PDR was used to confirm 


the location and magnitude of the EM anomalies which were 


subsequently to be drilled. This procedure, of checking and 


confirming the location of the conductor along its trend, resulted 


in a high degree of success in intersecting the conductor along its 


length from 24N to 96S on the Crawford Pond grid, a distance of 


12,000 feet, 


9.0	 Metallurgy 


In April 1959, it seemed likely that an economic ore body would 


be developed from the Knox County program, Before a decision 


could be made to mine and produce the ore it was necessary to 


know what metallurgical problems might arise in processing the 


mined production. Accordingly, a study was made to determine, 


by laboratory experiments, the nature of processes which would 


successfully extract the sulfides of nickel, copper and cobalt 


from the ore as produced. A. second study was made to determine 


the economics of the entire operation, including mining and 


milling to the end product,
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In summary, it may be said that subsequent investigations by the 


U. S. Bureau of Mines Experiment Station at College Park, Maryland, 


under the direction of John Shelton, Supervising Metallurgist, have 


entirely superseded the conclusions drawn from these two earlier 


investigations. However, it may be noted that the earlier reports 


furnished a basis upon which the exploration program was subsequently 


extended. This extension led to the discovery of larger tonnage than 


had been considered realizable in 1959, and for this reason, the 


earlier reports cannot be entirely discounted. 


Briefly stated, the early reports indicated that a profitable operation 


might result if the capacity of mine and mill was not less than 2000 


tons per day (tpd). To achieve this capacity, it would be necessary 


to find a deposit of economic grade of not less than 10 million tons. 


This volume would yield sufficient income to amortize capital costs 


over a ten year period, and to provide a 'satisfactory profit. However, 


the methods produced a concentrate with a maximum of 2, 616 nickel, 


a product considered not competitive with the products of the Sudbury 


nickel mines, Ontario. It is therefore a great satisfaction to point 


to the superior product (Ni 516) which will result from the USBM 


process, Furthermore, this process appears to offer lower unit 


operating costs,
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S10.0. Results of theExploration Program 


This section of the report will summarize the results of the exploration 


work conducted from October 1957 to May 31, 1960. The, summary will 


give the estimate which hasbeen made from the drilling of 15, 927 feet 


of core holes,, supplemented by the detailed geophysical measurements 


which tie the core hole data together. 


This method of reporting the results of exploration is slightly 


unconventional. Estimates of ore grade and tonnage are usually based on 


data obtained solely from cores, pitting, trenching, shaft-and tunnel-drilling. 


Such estimates are customarily expressed in terms of "proven ore" and 


"inferred ore", The approved method of calculating these two classes of 


figures is to allot a "zone of influence" to each core hole, trench, shaft 


or tunnel, . Such zones vary from prospect to prospect, depending upon 


local conditions In the present case, it would be reasonable to allot 


50 feet each side of a core hole in a plane transverse to the longitudinal 


axis of the ore body. In the direction of the long axis, the zone would 


extend halfway from one core hole to the next one, In the aggregate, 


this method establishes conservative values of tonnage. The grade is 


estimated from the blocks of ore thus computed. . Finally an estimate of 


gross tonnage and of average grade is made for the entire body. 


In the present report, a small variation has been adopted in making the 


estimate. The "zone of influence" method has been employed where 
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adequate information is available Where only one core hole has been 


drilled, for example, the zone of influence may be somewhat smaller 


than that which results from the related detailed geophysical measure-


ments at depth. In order to make the estimate as realistic as possible, 


the pertinent geophysical data have . been used in these computations. 


By close calibration of the geophysical data with actual core hole data, 


it has been shown that the gaps in core hole data may be filled to a limited 


extent with geophysical data at depth. These measurements provide the 


equivalent, for these purposes, of core hole data which is desired, but 


not available due to limitations of time and funds. The detailed computa-


tions, using these methods, are given on the attached cross-sections. 


There remain many problems to be investigated many effort to establish 


more precise ofigures for grade and tonnage. Between 17S and 34S, 


e, g., the sulfide body indicated by geophysics has not been found by 


drilling. On the east side of the region between 24N and 36S there 


is a reliable conductor which evidently lies at a depth greater than 


350 feet, not yet been penetrated by the drill. None of the conductors 


under Alford Pond has been drilled. None of these questionable zones 


was included in the estimate of tonnage and grade of the :deposit. 


In planning further investigation of these problems, much saving in 


time and expehse may be expected from the use of geophysical method, 


followed by a program of additional core drilling. The purpose of the 
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additional Work is to establish more closely than funds and time have 


•	 permitted, the actual grade -and tonnage in these deposits. The 


evidence now in hand is considered adequate for a decision to proceed' 


on this additional work, 


10.1 Reconnaissance view of the results 


A broad view of the discoveries will give perspective from which the 


details may be evaluated. The map enclosed shows several parallel 


heavy lines running about S20 1W froni the north shore of Alford Pond 


to the east shore of North Pond, a distance of about nine miles. These 


lines represent electrical conductors of sufficient magnitude to be 


considered significant to the distribution of the sulfides associated with 


the ultràbasic intrusive. This does not mean that these lines represent 


economic ore deposits at every point. 


The main sulfide body established by drilling lies in the middle of the 


pattern of three principal conductors. It extends from the vicinity of 


24N, south to 34S, where it is found in a shallow pit, and from this 


point it deflects to the east, where it becomes the eastern-most of the 


conductors found under Crawford Pond, Under the Pond, economic 


sulfide deposits have been found by core holes at 42S, 52S, 60S and 


by three holes centering around 94S. Further evidence of a conductor 


has been mapped by magnetometer and EM on the Simmons Grid, about 
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0	 a mile and a half south of 94S. Other conductors have also been found 


further south, terminating in the Starrett-Wiley grid at the extreme 


south end of the map. . Drilling has proved sulfide deposits at these 


places, but not sufficient drilling to provide data for estimating prover 


tonnage and grade. 


The central portion of the prospect, that is, from 2N to about 18S 


(2000 feet), has been investigated in considerable detail by several 


geophysical methods and by core drilling. Within these limits it is 


possible to estimate about 3 million tons of ore. Extending the 


estimation to the region included between. 42S and 94S, yields a 


total figure of 5 7 million tons. 


11.0 Summary and Conclusions 


Deposits of pyrrhotite containing significant concentrations of 


nickel, copper and cobalt have been discovered in Knox County, 


Maine. The occurrence is geologically similar to other primary 


deposits of nickel in Canada and elsewhere. Detailed mapping by 


geologic and geophysical methods has shown the location of 


continuous conductors over a length of about nine miles. Core 


drilling has confirmed the nickelifèrous sulfides to be the most 


probable source of these conductive anomalies over a distance 


of about four and one-half miles. The probable influence of 


sedimentary graphite has been considered in making this statement. 
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Using core drill and related geophysical data, it is possible to 


estimate 5 7 million tons of ore 9 with a gross value of $57 million 


between those points where the sulfide body has been established 


by drilling. The exact tonnage to be mined and milled remains to 


be established from further investigations 


Extractive metallurgy developed by the U. S. Bureau of Mines on 


these ore deposits has resulted in a selective flotation process by 


which Concentrates containing five percent nickel, with 


corresponding amounts of copper and cobalt, can be produced 


at reasonable costs.
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EXHIBIT A 


. 
10


ROL1AND F. BEERS, INC. 



SUMMARY OF COSTS Docket No, DMEA-4947 - Contract Idm-E 1224 


Units	 Costs 
Crawford Pond Prospect - Stage L. Area 1: 


Phase I - 
Diamond core drilling 	 2940 ft.	 $13,:.875, 34 
Core shed	 350.00. 


$14,225.34 
Phase II - 


Diamond core drilling	 .	 3860 ft.	 $17,266.98 


WarrenFrlendshlp Prospect Stage I, Area '2 :	 . .. 


Phase I - 
Magnetic survey	 $ 2,3990- 57 


Phase II - 
Magnetic survey	 .	 $ 8,508.15 


Phase III - 
Diamond core drilling	 1294 ft.	 $ 5,838. 22 


Hope-Lincolrwille Prospect - Stage II, Area 3: 


Phase .I -. 
Magnetic survey 	 $ 5, 955, 17 


Phase II -	 . 
Magnetic survey	 1-0214. 52 


Waldoboro Supplement to Warren-Friendship Prospect - 
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EXHIBIT B 


SUMMARY OF LEASES AND STATE CLAIMS


Acres 


Leases and State Claims State of Maine 
by DMEA Contract Areas (Knox and Lincoln Counties) 


Area 1	 671 


Area ,2	 1291,4 


Area 3	 2 387, 5 


Area 4	 1$500 


Total Leases and State Claims by 
DMEA Contract Areas	 59849,9 


. 


.
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EXHIBIT 


GEOPHYSICAL PROSPECTING METHODS USED ON THE 

KNOX COUNTY ORE DEPOSITS 


Summary and Conclusions 


A review of thethree principal classes of geophysical exploration methods 
has been given. The. characteristics, scope and limitations of individual 
methods are stated'. Each method has particular advantages and disadvantages, 
so that the use of combined methods is essential. By their use, nearly all 
limitations may be overcome and a complete outline of conducting sulfide 
bOdies may be attained,. 


In . addition, correlation between methods offers strong confirmation of the 
facts essential for drilling a prospective' ore body. By laboratory measure-
ments, combined with field observations, specific information regarding 
the composition, sie, shape and attitude of underground ore bodies may be 
inferred. From these conclusions, considerable saving in drilling for ore 
may be effected, These practices have been employed throughout the 
exploration of the Knox County sulfide deposits, 


Three classes of geophysical prospecting methods have been found to be 
useful in the discovery and delineation of the Crawford Pond ore deposit. 
These are: steady-state magnetic, steady-state electric, and electro-
magnetic induction methods, 


Magnetometer Survey 


In the 'class of steady-state magnetic methods the instrument is a.Sharpe 
Model A-2 vertical force magnetometer, This instrument is a precision 
magnetic field balance which measures deviations in the vertical component 
of the earths magnetic field. Sensitivity of the balance is from 15 to 20 
gammas per scale division which is' ideal for this type of prospecting. 
Short-term and long-term stability are excellent, 


Instrument performance is I checked periodically by a laboratory procedure 
which calibrates the magnetic balance and the auxiliary magnets,.' Diurnal 
variations in background are checked against a base station, Data taken at 
25 ft, intervals on the grid are contoured at 400 gamma intervals after 
suitable reduction. 


The' overall range of variation in -vertical field intensity over the Crawford 
Pond prospect is found to be about plus or minus 5000 gammas with respect 


•	 to background. Anomalous variations begin at about plus or minus 200 gammas, 
as determined by statistical procedures.







D. C. Methods 


Four types of steady-state (D. C.) electrical methods have been fund to be 
effective, •These.are:


Self Potential 
Applied Potential 
Potential Drop Ratio 
Resistivity.. 


Self- Potential Surve 


Thesélf-Potentiai survey , was con'ducted with standard porous pot equipment 
consisting of non-polarizing copper-sulphate electrodes and a' potentiometer. 
Readings are.-taken,-at 50 ft. intervals along the. traverses as well . as 'along 
the baseline." Data 'reduction consists of adjusting 	 to aconimon 
reference datum, then adjusting the datum sc that alideyiations ar negà.tive, 
The end product is a left-skewed distributi9n of potentials Which are 
contoured on' 100 millivolt intervals. ,erall relief on the • Harriman 
prospect has been found to be approximately 800 millivolts'. Anpnialous 
contours begin at -200 millivolts. 


Applied Potential 


Another type of prospecting by D. C. 'potential measurement is the 
Applied Potential method, Here 'the:, conductor is energized relative, to 
the surface of e ground by plcing one-electrode ma, drill hole. Energy 
is supplied by a D C power supply consisting of an A C engine-driven 
ge:nerator and rectifier. The theory"of opeiatiori for Applied Potential is 
t hat the ore body, being a good conductor, will be at a uniform potential 
throughout its extent, 'A conductor thus' energized'will present an electric 
field which can be measured at the s'urace cf the ground. 


Field p'r'oceduror mapping of a conductor is the 'same as for' Self-Potential, 
with the exception: that readings are taken at each station with the. gene râtor 
switched on and off'. Deviations from SP due to the generator being switched 
on are calculated and' are reduced in the. same. manner as SP data, The 
result is a map of potential distribUtion which may be plotted eithe±' in 
potential relief or as c'ontoured intervals. 


Although this method was found to'be 'successful, it was not widèly'us.ed'on 
the Crawford Pond prospect due' to variations in the location of drill holes 
with respect to the conductor(s), 
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S	 Potential Drop Ratio 


The Potential Drop Ratio (PD 'R) method measures resistivity contrast 
along a traverse without the depthdiscriniinating properties of a tandard 
resistivity technique. Currentcarrying electrodes are placed on either 
side of the conductor and are fed with a constant direct current which is 
alternately switched on and off. The electric field between points, 
approximately 100 ft, fromth.e current electrodes, is essentially uniform. 
Any conductor located in this area will "short circuit" the normal 
potential drop, and therefore. will become evident as an anomaly. 


• Readings of potential difference are taken successively at 50 ft, intervals 
along atraverse, using the sameequipment as for SP. Data reduction 


• consists--of removing self -potential, (background) readings from those for 
which the generator is applied,, All data are adjusted for constant current 
and constant line length before the adjusted values aie plotted and contoured. 


Experience with IDDR has shown that excellent conductors at shallow depth 
lie within the 0 millivolt contour, good conductors lie within the 10 millivolt 
contour, and 20 millivOlts represents a reasonable cutoff between conductive 
and nonconductive zones, 


Resistivity 


Resistivity prospecting methods offer possibilities for both horizontal and 
vertical profiling	 êcause of the success experienced in the development 
Of PDR technique, the use of resistivity has been restricted to.,-vertical 
profiling. Vertical profiles using four and five electrode configurations 
have been found useful principally for measuring the depth of conductors. 
This information is desired in planning the location, angle and direction 
of inclined drill holes. 


In practice the four (or five) electrodes are placed in a symmetrical 
manner along the line to be profiled. Current electrodes are located at 
the ends of the configuration, and potential electrodes are arranged about 
the céntér. For each step in expanding the pattern, data are taken from 
which the bulk resistivity of the subsurface soil and rock can be calculated. 
When a conductor is encountered, a sharp inflection in the resistivity 
curve will occur. At this point the distance separating the potential 
electrodes is an approximate measure of the depth of the conductor, 


• Very often a depth determination made in this way will be confirmed by 
repeating the procedure along a line at right angles to the first profile. 
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Electromagnetic Methods 


Four types of electromagnetic induction methods have been used for 
mapping.-the Crawford Pond ore deposit. These are the (1) horizontal 
loop (Ronka) EM, (2) vertical loop (Sharpe) EM, (3) natural field 
(AFMAG),. and (4) radio frequency (radio) EM methods. Each method 
has its own particular merits. All of them have been extremely. valuable. 


Electromagnetic methods of prospecting operate on the principle that an 
electromagnetic field which is changing in intensity (1. e. alternating) 
will induce a current to flow in a conducting . mass. Such a current will 
itself setup a magnetic field in such a direction so as to oppose the 
initial (primary) field.:. The field due to a conductor is called the 
secondary field. 


Field procedures for EM p'ospêcting are designed to detect the 
presence of secondary fields:-and to measure them alongrofiles 
from which the position of the conductor. may be interpreted. Two 
general methods of prospecting have been devised, 


Method No, 1 measures variations in thefl magnitude of the secondary 
field as an instrument is moved across: a conductor, Field-the ory tells 
us that the field froma current-carrying conductor will be strongest 
when one is at the closest proximity to the conductor. Measurements 
of intensity are therefore useful means of detection. Since most 
conductors are not ideal conductors, -the form of the secondary field 
will be complex. . It is possible to resolve secondary field measure-
ments into components, thereby yielding additional inforn&tion on the 
geometry of a conductor,	 . 


Method No, : 2 measures variations in the direction of the secondary 
field as viewed from the. surface of the ground. Three of the EM systems 
employed operate on this principle, .Since itis impossible to separate 
the secondary field from the primary field it becomes necessary to 
maintain a sufficiently high ratio of these two quantities that the secondary 
field can be detected. As the instrument passes over a conductor, the 
angle of dip of', the secondary field is observed to change direction (this 
action is called a crossover), thereby indicating the position of the 
conductor, 


• •A, C. electrôniagneticprospecting methods often encounter difficulties 
not experienced with, D,. C. methods, that j: they are affected by power 
and telephone lines and other manmade "conductors". These cultural 
conductors may produce two effects: first, they respond as anomalies; 
second, they become a strong source of noise which interferes with 
measurements on the conducting ore body. 


4







0	 Horizontal Loop EM (Ronka System) 


The': Ronka system of prospecting operates under the principles of 
Method No, 1 D outlined above, The equipment consists of two horizontal 
coils and their associated electronic equipment, one a transmitter and the 
other a receiver, . Both units are powered by batteries. The two coils 
are cornected to each other through a'200 ft. cable which serves two 
functions. The cable is used to maintain the distance between the coils 
at a constant 200 ft., thereby eliminating any variations in primary 
field intensity due to errors in coil separation, The cable is also used 
to transmit to the receiver a small signal, representative of the primary 
field, which cancels the primary electromagnetic field coupling to the 
receiver. Because of this compensating method; readings of secondary 
field values can be made at increased sensitivity, allowing prospecting' 
at greater depths. 


The equipment operates atan audio frequency of 876 cycles per' second, 
Measurements are taken by balancing an A,. C. potential bridge, using 
headphones as detector. 


Data are taken at 50 ft. intervals along traverses normal to the strike 
of the conductor. Data are plotted along these profiles in units of 
relative field strength for the in-phase and outof=phase components 
which the instrument resolves. 


Vertical Loop EM (Sharpe System) 


In , this system a transmitter -having a vertical coil is -placed directly 
over the conductor for maximum excitation. The receiver is 'carried 
by an' operator along parallel'traverses normal to the conductor 'at 
distances from 400 to 1600 ft. from the transmitter, depending- upon 
the- size and depth of the conductor and the ambient noise level. At 
each station the transmitter loop is rotated so as to place the receiver 
in the plane of the lOop. 


Ope ration of, t'he receiver is essentially that of a direction finder, that, 
is, the operator tilts the receiver coil in a direction parallel to the 
traverse until a null in the signal is produced, The angle of' tilt is 
read from a clinometer and represents the reading for the station. 
As the receiving coil crosses 'a'c'onductor, the dip angle changes from 
one side to the other (i, e, west to east), 'and the position of the' 
crossover, indicates the' position of the conductor on the traverse. 
The transmitter is then- nioved to a new' location as determined herein, 
and the process is repeated.







SPower for the transmitter is derived from a gasoline engine-'driven 
alternator operating at an audio frequency of 1000 cyàles per second. 
The receiver is powered by batteries. It includes a high gain amplifier 
and a pair of headphones, 


AFMAG 


AFMAG is a recently developed EM system which has a sensitivity 
greater than that of the other described systems. A major advantage of 
higher sensitivity is that it allows for prospecting at greater depths. 
In contrast, a conventional system employs a transmitter which 
generates a pure tone, whereas AFMAG uses no transmitter. Sensitivity 
of the conventional system is limited by a áombination of engineering 
practice and ambient noise. Sensitivity of the AFMAG system is 
limited only by practical engineering limits, ambient noise being 
regarded as the signal, or primary field. 


Because the nature ofa noise field is quite different from that of a pure 
tone, the instrument uses an electronic coincidence detector in place of 
headphones. Such a detector provides for increased sensitivity and 
greatly reduces errors in judgment on the part of the operator. 


Successful operation of the AFMAG receiver depends upon the observed 
fact that the dominant portion of the audio frequency energy in the ambient 
noise field at the earth's surface will, for any given period 'of time, 
originate. from a constant direction,. This observation is generally 
attributed to the world-wide distribution of thunderstorm activity, 
whiCh varies rather slowly with time, The AFMAG instrument is used 
as a direction finder to measure the azimuth and dip of this field. Over 
a conductor, anomalous variations in these parameters will be indicative 
of- a secondary field. Profiles of these variations are interpreted to 
outline the location of the conductOr. 


Because of the electronic principles involved, the instrument uses two 
coils mounted at right angle's to each other, instead of a single coil. 
The coiLsystCm is rotated by the operator so as to produce a null in one 
coil. Observation of the null is performed by the coincidence detector 
which compares the signals in the two coils. The null position is where 
the comparison changes from negative to positive, 


•	 Readings are taken in the field at 50 ft. intervals along parallel 
traverses, • Data consist of azimuths and dips at each station for the 
two frequencies, 150 and 510 cycles per second, 


•	 Power for the AFMAG equipment is derived from batteries,. 
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S  
The fourth method. of EM prospecting that has been used for mapping 
employs a portable radio receiver that has been modified as a direction 
finder. The radio is battery-powered. and uses headphones for a 
detector. 


Field operation. is similar to AFMAG in that the direction and dip of the 
source must be located. It is preferable to use the signal from a radio 
broadcast transmitting station located approximately at a right angle 
to the strike of the conductor. Once the azimuth has been determined 
it is possible to walk the traverse out while taking continuous observations. 


Anomalies from the radio-frequency EM method are well defined. It is 
often possible to locate a crossover within a distance of a few feet. 
Disseminated conductors produce a condition of elliptical polarization 
of the secondary field for which it may be difficult or impossible to 
locate a null plane. 


Discussion and Comments on the Geophysical Methods 


It might be asked why so many different types of exploration methods 
have been employed for locating and mapping conductors. The best 
answer to this question is that each method contributes a different type 
of information to the fund of knowledge aboutthe conductor. Another 
significant reason is that certain limits exist for the areas over which 
all the methods can be used together. These limits are governed 
mainly by the fact that EM methods fail in the vicinity of power lines 
and that D. C. methods cannot be used on water, ice, or frozen ground. 


It is desirable to map a conductor through such barriers with as much 
continuity as possible from an area which has been thoroughly . outlined. 
The, confidence which may be inferred from such a continuity can be 
very rewarding. A notable example of this is the . Crawford Pond 
(east side) conductor,. Here 5400 ft. of the conductor were mapped by 
Share EM between the lower end of the Harriman grid and Spruce 
Island.' , Both of these areas were known to be mineralized from 
previous drilling. When the continuity had been established, four 
holes were successfully drilled into the conductor, . Three of these 
holes intersected significant sulphides at depths in excess of 250 ft. 
Estimates of tonnage and grade from these drill holes are greater 
than those for the Harriman segment of the ore deposit. 


All this has been accomplished by using a. single instrument for mapping 
the conductor. Other instruments either could not be used or did not 
respond to the conductor due to its depth, 
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Measurements on Tet Samples 


Since all of the field methods employed in geophysical exploration of 
the Knox County nickel deposits are dependent upon the specific 
properties of the sulfides, it is desirable to know the range of the 
variations, in these properties. The distribution 'of ore may thus be 
more precisely determined. Variations in the field anomalies will 
be affected by these specific properties, and by the geometry of the 
deposits as seen from the surface. If the effects of •variations'in 
electrical conductivity and magnetic susceptibility can be isolated, 
then inferences on the geometry of the deposits will be more precise.. 


For these reasons, considerable effort has been made to obtain 
measurements of the properties of the deposits in the laboratory. 
These attempts have not been uniformly successful, and work in this 
field is continuing. It has been found that measurement of the 
properties of ore in place is more significant than those of small 
core samples. The U. S. Geological Survey has cooperated by 
making similar measurements in bore holes. When the results of 
this work have been evaluated, it is likely that a better understanding 
of the fundamental relationships will be in hand. 


Comments about the Individual Methods 


Magnetometer 


One of the properties of the s'ulphide mineral deposit is that is is 
moderately ferromagnetic. Mapping by magnetometer is therefç,re a 
valuable method both for detail and for reconnaissance. The magnetometer 
can be operated over land and water. It is not affected by power lines, 
weather, or other electrical disturbances. 


Self-Potential 


The generation of self -potential,, as derived from earth currents, is 
another dharacteristic of sulphide deposits. Self -potential surveys 
can be correlated closely with other type surveys to provide information 
about the width of conductors. This method is not affected by power 
lines. Operation is confined to land areas. The depth to which such a 
survey is effective is comparable with magnetic. surveys, 


Applied Potential 


The size of the conductor in 'the ground is so large that it is difficult 
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to energize it over great distances by direct electrical conduction. 
Thus the method is not generally as useful as other types of surveys. 


•	 The requirement for placing an electrode . in a drill hole places 
severe limitations on the distribution of data Data can only be 
obtained on land in the vicinity of drill holes which have intersected 
the conductor. This method will find its maximum usefulness in 


•	 special applicatipns.0 


PDR (Potential Drop Ratio) 


Of all the geophysical methods PDR presents probably, the most 
unbiased picture of a conductor. Good correlation between PDR and 
other methods has been uniform and consistent. PDR is useful for, 
measurii'g the width of conductors0 In' this application it correlates 
bet with Ronkadata0 


PDR is free from the effects of power , lines. Like the other D. C. 
methods it cannot be operated on water .,	 or frozen ground. 


Resistivity' 


Resistivity as noted above, is used mainly for depth determination 
by vertical profiling0'. In the realm of speôial applications the method 
would be a valuable tool for selective horizontal profiling. . The 
difference between resistivity and PDR is one of electrode spacing. 


Ronka EM 


Ronka and other EM methods may 'be operated on land s water s ice 
and snow.- Data froth the Ronka equipment provide informaon 
regarding the ldcation D 'width attitude s depth and conductivity, of a 
conductor. 


Limitations in the use of this equipment are due to noise from'.  
power line interference,, and the inability to map conductors at depths 
greater. than 150 ft.	 ,	 • 


• Sharpe EM  


The strength of the' Sharpe transmitter allows for considerable 
variatipn in receiver separations thereby providing control over the 
'depth of penetration.- Conductors which have been lost, using a 
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400 ft. separation, are easily traced using separations of 600 or 
800 ft. 


The Sharpe instrument is extremely versatile. It is useful for detail 
and for reconnaissance work. It can be operated in summer and 
winter and over land and water. Power line noise is the principal 
limiting factor, 


AFMAG 


AFMAG  is more difficult to operate than the other types of EM 
system. s.Four readings arerequired at a station instead of one 
or two,. This procedure can be time-consuming to the point where 
other EM methods may be preferred. 


In many locations the dominant component of the ambient noise 
field originates in power stations and transmission lines, instead 
of distant electrical storm activities. The instrument is designed 
to operate in between harmonics of 60 cycles, but when the field is 
strong enough, nothing can be done about the noise frequencies that 
occur in the intervals between harmonics. As long as one is 
prospecting far enough away fro the energy source this is not a 
problem. The difficulty is thatthe noise energy.from this type of 
source arrives in a direction nearly vertical to the surface of the 
ground. Azimuth determination becomes difficult under this 
condition, and dips are always nearly 900. 


Natural noise energy, on the other hand, arrives in a, horizontal 
direction. Variations in azimuth and dip are easily read under 
these conditions. 


It may be concluded from this discussion that AFMAG is best 
applied to work in areas that are remote from inhabited locations. 


Radio EM 


This is the only ground geophysical instrument used that can be 
operated continuously while traversing the grid. Readings from 
this system are qualitative instead of quantitative. The character 
of the response, i, e. broad null, no null, crossover, west dip or 
east dip, is recorded by the operator over the interval for which. 
it isobserved. A completed map of such indications provides a 
picture which may be correlated with other geophysicaj. data, 
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XHIBIT D 


Current Valuation of the Crawford Pond Ore Deposit 


This evaluation is limited to those parts of the Crawford Pond ore deposit 


which have been shown by drilling to be mineralized. Although sections 


other than those included are known to exist they are not a part of this 


calculation as they have not been "proven" by drilling. 


The intervals that were used for the evaluation are (1) from 4N to 17S on the 


Harriman grid, and (2) from 42S to 94S on Crawford Pond, a total length of 


7300 feet. Extensions beyond these limits have been partially mapped by 


geophysical methods , but have not yet been drilled. The 2500 ft. gap between 


these intervals has been thoroughly outlined by geophysics. Three holes 


is	 drilled in this segment have failed to intersect the ore body. Further 


investigation in this segment is warranted, but has been prevented by lack 


of time. 


Cross-sections on the Harriman segment were prepared from drill hole 


information and from geophysical data. Cross-sections on the Crawford 


Pond segment were prepared from drill hole information only, allowing a 


zone of influence to be 50 ft. on either side of the drill hole. 


All intervals from the drill holes that were assayed were included. For 


the calculations of Schedule B, values attached to these intervals are 


diluted by barren rock or unassayed intervals wherever they occur between 


the upper and lower limits of the assayed material. Overburden is not 


S  included. In the calculations of Schedule C, all assayed intervals are
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considered; unàssayed Intervals are. omitted. Width of the cross-sections 


is determined by tapering from the assayed intervals to the. boundaries 


established bygeophysics. Every effort was made to keep estimates of 


cross-sectional size on the conservative side. Where more than one hole 


is present on a cross section, values from one hole are applied over the 


area half-way to the next hole. 


Method of Calculation 


For each drill hole, the intervals assayed are assigned a gross value in 


$/ton for each of the elements nickel, cobalt, and copper. These .deternii-


nations are based upon the current prices of $0. 74/lb. for nickel, 


$1. 50/lb. for cobalt, and $0, 326/lb. for copper, as reported in 


Engineering and Mining . Journal for June, 1960, Schedule A is a repre-


sentative sample of such a computation. The value for the hole in 


Schedule B is determined by taking a weighted average from Schedule A 


of all the assayed intervals with unassayed intervals included. This is 


determined for each element, In Schedule C the value is determined by 


omitting the rn unas saye d intervals. 


The weighted averages are then applied to the area of influence, as 


measured on the cross-section to produce a sétof cross-section values 


in ft2 $/ton, If more than one hole is present, each hole will have its 


own area of influence, as described in the preceding paragraphs, 


is
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Cross-section values from one cross-section to the next are averaged and 


multiplied by the separation of the cross sections to produce a figure in 


ft 3 . $/ton.  Division of this factor by the total volume between cross-sections 


•	 produces an average grade in $/ton over the longitudinal interval. Tonnage 


between cross sections was calculated using a density of 0, 106 tons/ft3. 


Dollar value is' the product of tonnage and the average $/ton, 


Results 


A line-by-line analysis and summary of tonnage, value per ton, and gi'oss 


value is presented in Schedule B for the case where barren rock, represented 


by unassayed intervals, is included,' ; This represents the gross value of the 


ore body in place, that is, the total amount to be mined. Extensions which 


have not been' proven' by drilling are not included in this report, Schedule B 


states, in summary, a gross amount of 5, 7 56' million tons of. ore at an 


average value of $9. 90/ton gross, totalling 57, 0 million dollars, 


Schedule Cis a similar analysis, in which the unassayed intervals'have 


been, omitted, . Schedule C summarizes at 4, 459 million tons of ore grade 


material at $12. 75/ton, gross value, a total value of 57 million dollars. 


Comparison of the -two schedules brackets the ore deposit between a 


completely unclassified ore to an upper limit for classified ore, 


assuming that all the material outlined herein will' be mined, Further, 


• classification by economic considerations has not been applied as 


specific limits have not as yet been established, 
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IComments 


The two sets of calculations (Schedule B and Schedule C) presented in this 


evaluation represent the ultimate value of the metals nickel, cobalt and 


copper contained in the "proven" portion of the primary ore deposit at 


Crawford Pond, Schedule B tells the average value of the ore as it is 


removed from the ground; Schedule C tells the value as it might be fed 


to the mill. It has been assumed that barren rock can be sorted from 


ore grade material prior to concentration. 


The purpose of making the evaluation this way is to determine the 


tonnage and grade of the ore that has been found. No economic level of 


cutoff has been used in making this determination. Such an evaluation 


naturally produces a maximum dollar value, maximum tonnage, and 


minimum grade of ore. It is expected that the economics of mining 


and milling will impose a level of cutoff which will alter these figures 


somewhat. 


Although the estimates of tonnage and value for the Crawford Pond 


segment are founded tupon very limited information, it is believed that 


they are low'. It is unlikely that the drill intersected the ore deposit 


at its thickest dimension at all locations. The estimate, of 100 ft. of 


width is considerably less than widths measured over the Harriman 


section by geophysics and by drilling. This is one side of the argument. 


A more convincing argument can be presented through the way this
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•	 conductor was discovered. Because of its depth, the conductor defied 


detection by all the geophysical methods that were tried, excepting 


vertical-loop EM. Even with this instrument special techniques had to 


be employed, Comparison of responses over the Crawford Pond segment 


with those of the Harriman.segment reveals that this conductor would 


not have been detected at such a depth unless it was considerably larger 


than the ore deposit at Harriman. 


S
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I.


Line 4N
Assayed Hole: CP-10


Interval % $/ton ft x $/ton To $/ton ft x $/ton % $/ton ft x $/ton 
CP-10 Interval Length Ni Ni Ni Co _Co Co Cu Cu Cu 


-1 515" - 10 1 0" 4.58 0.223 3.30 15.11 0.029 0.87 3.98 0.088 0.57 2. 61 
-2 lOtOlt	 15 1 0" 5.00 0.215. 3. 18 15.90 • 0.036	 ,.-- 1.08 5.40 0.088 0.57 2. 85 
-3 1910" - 24 1 0" 5.00 0.240 3. 55 17. 75 0. 036 1.08 5.40 0.069 0.45 2.25 
-4 2419	 - 29 1 0" 4.25 0. 166 2.46 10.46 0.044 1. 32 5.61 0.081 0.53 2.25 
-5 4610" - 51 1 3" 5.25 0.207 3.06 16.06 0.036 1.08 5. 67 0.081 0.53 2.78 
-7 7313%? _ 78 1 3" 5.00 0. 191 2.83 14.15 0, 029 o.87 4. 35 0. 100 0. 65 3.25 
-6 8810" - 93 1 0" 5.00 0. 122 1.81 9.05 0.036 1.08 5.40 0. 126 0.82 4.10 


Ft assayed 34.08 98.48 . 35.81	 • 20.09 
Not assayed 53. 50 
Total 87.58	 • S 


Nivalue 98.48 $1,124/ton Co value 35,81 $0,409/ton Cu value 20.09 $0.229/ton 
87.58 87.58 87.58 


Nivalue 98.48... $2.89/ton Co value 35. 81 $1.05/ton Cu value 20.09 $0.59/ton 
34.08 34.08 34.08











Line 2N
Holes Assayed: CP-B,	 CP18 
Not assayed: CP-34 °"° $ /.ton ft X $/ton % $ I ton ft X $/ton .	 % $ I ton ft X $/ton 


CF-B Irth' rvai Length Ni Ni Ni Co . Co Co Cu Cu Cu 
-'-: 6'	 -	 11' 5.00 0.292 4.32 21.60 0.036 1.08 5.40 0.151 0.98 490 


-2 ill	 15' 4.00 0.321 4.75 19.00 0.036 1.08 4.32 0.189. 1.23 4.92 
-3 15'	 -	 20 1 5.00 0,313 4.63 2315 0.029 .87 4.35 0.258 1.68 8.40 
-4 20'	 25' 5.00 0.361 5.34 26.70 0.029 .87 4.35 0. 132 0.86 4.30 
-5 25'	 -	 30' .	 5.00 0.291 4.31 21.55 0.029 .87 4.35 0.,189 1.23 6.15 


Total ft. 24.00 112.00 22.77 / 28.67 


Ni value
112.00 $4. 667/ton Co value


22.77 
jj $0. 949/ton Cu value 28.67 194 /ton 


24.00 o 


CP-18 . 
-1 4110'	 -	 46 1 8" 5.67 0.983 14.55 82.50 0.051 1.53 8. 68 0. 500 3. 26	 ' 18.48 


-2 52'2"	 -	 54'6" 2.33 0,148 2.19 5.10 0.007 0.21 Q.50 0.138 0.90 2.10 
-'3


546"	 -	 56'6" 2.00 1.561 23. 10 46.20 0.066 1.98 3. 96 • 0.340 2.22 4.44 
Ft. assayed 10.00 133.80 13.14 25.02 


Not assayed 5.50
15.50 80
Ni value 133.	 - $8. 632 /ton 


15.50
14 Co value 13.	 = $0.848/ton 


15.50
Cu value 25. 02= $1614/ton 15.50 


133.80 
Nivalue 10. 00 = $13.38/ton Co value 13.14= $1.31[ton 10.00


02
Cu value 25.	 = $2.50/ton 10.00 







LINE 0 
Holes Assayed: CP-33, CP-31 
Not Assayed: CP-32, CP4 


Interval % $/ton ftx $/tOfl % $/ton ftX $/ton % $/ton ft 	 $/tori 
Interval Length Ni Ni Ni Co Co Co Cu Cu Cu 


-1 10	 -	 15 5.00 0.926 13.70 6850 0.088 2.64 13.20 0.302 1.97 9.85 
-2 15	 -	 20 5.00 0.800 11.84 59.20 0.073 2.19 10.95 0.258 1.68 8.40 
-3 20	 25 5.00 0.751 11.11 55.55 0.080 2.40 12.00 0.296 1.93 9.65 
-4 25	 -	 30 5.00 9.62 48.10 0.080 2.40 12.00 2.88 14.40 
.. 5 30	 -	 35 5.00 0.316 4.68 23.40 0.044 1.32 •	 6.60 0.157 1,02 5.10 
-6 35	 -	 42 7.00 3.85 26.95 0.044 1.32 9.24 0. 2 2 1.43 10.01 


Total ft. 32.00 O.?' 281.70 . 63.99 57.41 


281.70 Nivalue	 = $8.803/ton Co value
63.99


= $2.000/tori
57.41 


Cu value 32. 00 $1.794/ton 
32:00 3200 


CP-31
- :-1- 9	 - 14 5.00 0.979 14.49 72.45 0. 102 3.06 15.30 0.434 2.83 14.15 
-2 14	 - 19 5.00 0.9.55 14.13 70.65 0.110 3.30 16.50 0.333 2.17 10.85 
-. 3 19	 - 24 5.00 0.747 11.06 55.30 0.073 2.19 10.95 0.233 1.52 7.60 
-4 24	 - 29 .	 5.00 0.837 12.39 61.95 0.080 2.40 12.00 0.491 3.20 16.00 
-5 29	 - 37'3" 8.25 0.422- 6.25 51.56 0.052 1.56 12.87 0.176 1. 15 9.49 
-6 37'3"	 - 42' 4.75 0.796- 11.78 55.95 0.073 2.19 10.40 0.258 1.68 7.98 
-7 42	 - 47 . 5.00 0.800 11.84 59.20 0.073 2.19 10.95 0.321 2.09 10.45 
-8 47 53 6.00 0.62_ 9.25 55.50 0.058 .	 1.74 10.44 1.06 6.36 


Total ft. 44.00 0,7I/ 482.56 99.41 0, Z 197 82.88


Ni value 482.56= $10. 967/ton 
44.00


99. 41  
Covalue	 =$2,259/ton	 Cu value 82.88	 $1.884/ton 44.00	 44.00 







I•;


Line 9S
Assayed Holes: CP-6, CP-17 


Interval % $/ton ft x $/ton % $/ton ft x $/ton % $/ton ft x $/ton 
CP-6 Interval Length Ni_ Ni Nii CO_ Co Co_ Cu Cu Cu 


-1 15016" - 155 1 4" 4.83 0.205 3. 03 14.63 0.058 1.74 8.40 0. 189 1.23 5.94 
-2 15514" - 160'4" 5.00 0.289. 4.28 21.40 0.066 1.98 9.90 0. 144 0.94 4.70 
-3 160'4" - 165 1 4" 5.00 0.189 2.80 14.00 0.044 1. 32 6.60 0.119- 0,78 3. 90 
-4 21613" - 221 1 3" 5.00 0.278 4.11 20.55 0.051 • 1.53 7.65 0.170 1.11 5.55 
-5 22113" - 226' 4.75 0.405, 5.99 28.45 0.05 ' 8 1.74 8.26 0.258 1. 68 7.98 
-6 226'	 - 231' 5.00 0.695 10.29 51.45 0.07, 2.19 10.95 0.245 1.60 8.00 
-7 231'	 - 236' 5.00 1.004, 14.86 74.30 0.102 3.06 15.30 0.674 4.39 21.95 
-8 236'	 -	 241' 5.00 0.469, 6.94 34.70 0.066 1.98 9.90 0.390 2.54 12.70 
-9 2411	 - 249' 8.00 0.941 13.93 111.44 0.080 2.40 19.20 0.182 1.19 9.52 


Ft assayed 47.58 370.92 93.16 80.24 
Not assayed 50.92 
Total	 ft. 98.50


Ni value 370.92 $3 766/tori Co value 96. 16 $o. 976/ton Cu value 80.24 815 /ton 
98.50 98.50 98.50 


.
Ni value 370. 92 $7. 796/ton Co value 96. 16 $2. 021/ton Cu value 24 686 /ton 


47.58 47.58 47.58 


CP-17 


-1 214 - 219 5.00 0.052 0.77 3.85 0.007 0.21 1.05 0.006 0.04 0.20 
-2 219 - 224 5.00 0.064 0.95 4.75 0.022 0.66 3.30 0.012 0. 08 0.40 
-. 3 224 - 229 5.00 0.056 0, 83 4.15	 • 0.015 •	 0• 45 2.25 0.018 0, 12 0-.60 


Ft assayed 15.00 - 12.75 6.60 1.20 
Total ft. 15.00


Ni value 12.75 o. 850/ton Co value 6.60... $o• 440/ton Cu value $0. 080/ton 
15







(1:'	
Line 12S 


CF-i 


-1 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 
-11 
-12 
-13 
-14 
-15 
-16


To 


Ni 


0.821 
0.938 
0.475 
0.585 
0.934 
0. 817.. 
0.796, 
0.768, 
0.8-13- 
0.762- 
0. 7.3. V 
1. 040' 
0.508. 
2.767 
0. 87,8 
1. 150. 


Assayed Holes: CF-1, CP-36 
Not assayed: CP-7


Interval 
Interval	 Length 


138 1 6" - 14313" 
144 1 8" - 14918" 
149 1 8" - 15410" 
154 1 0" 15917" 
159 1 7" - 16412" 
164 1 2" - 16914" 
169 1 4" - 17416" 
174 1 6" _ 17919" 
179 1 9" - 18414" 
205 1 1" - 21019' 
214 1 8" - 21918" 
219 1 8" - 22510" 
226 1 4" - 2281101t 
228'10"-232'2" 
234 1 11"- 239'11" 
23911"- 243'8" 


Ft assayed 
Not assayed 
Total ft.


$/ton ft x $/ton % $/ton ft x $/ton To $/ton ft x $/ton 
Ni Ni Co Co Co Cu Cu	 el Cu


12. 15 57.71 0.073 2.19 10.40 0.069 0.45 2. 14 
13.88 69.40 0,080 2.40 12.00 0.081 0.53 2.65 
7.03 30.44 0.081	 - 2.43 10.52 0.075 0,49 2.12 
8. 66 48.32 0. 11.0. 3. 30 18.41 0.195, 1.27 7.09 


13.82 63. 30 0. 102 3.06 14.01 0.21 
1 


4 1.40 6.41 
12.09 62.50 0.117. 3.51 18.15 0.289 1.88 9.72 
11.78 60.90 0.125 3.75 19.39 0.447 2.91 15.04 
11.37 59.69 0.125. 3.75 19.69 0.207 1.35 7.09 
12.03 55. 10 0. 102, 3.06 14.01 0. 151 0.98 4.49 
11.72 66.45 0.066. 1.98 11.23 0.541- 3. 53 20.01 
10.82 54. 10 0. 073, 2. 19 10.95	 . 0. 32.7 2. 13 10.65 
15. 39 82.03 0.06..6 1.98 10.55 0.233 1.52 8. 10 
7.52 18.80 0.058 1.74 4.35 0.182 1.19 2.98 


40.95 138.41 0.125 3.75 12.67 0.245 1.60 5.40 
12.99 64.95 0. 073 2.19 10.95 0.441 2.87 14. 35 
17. 02 63.82	 • 0.088 2.64 9.90 0.541 3.53 13.24 


995.92 207.18 131.48 


4.75 
5.00 
4.33 
5.58 
4.58 
5.17 
5. 17 
5.25 
4.58 
5.67 
5.00 
5. 33 
2.50 
3. 38 
5.00 
3.75 


75.04 
30.13 


105.17


Ni value 


Ni value


F ià:


	


5.00	 . 0,365	 .5.40 


	


3.42 	 7/


 6. 30 


	


5.00	 0.568	 8.41 


	


5.00	 0.588.	 8.70 


	


7.42 I 	 8.35 
25.84 


3.83 
29.67


Ni value 196. 06 - $6. 608/ton 
29, 67


CP-36 
-1 23614'	 - 24114" 
-2 24114" - 24419 
-3 24817" - 25317" 
-4 25317" - 25817" 
-5 25817" _ 266' 


Ft assayed 
Not assayed 
Total ft.


Co value 07,. 18 =	 970/ton 
105.17 
207.18 


Co value 75. 04, $2.761/ton 


Co value 84.81 $2. 858/ton 
29.67


131.48 - Cu value	 -.--- $1. 250/ton 
105. 17 


Cu value 131.48 :41. 752/ton 
75.04 


Cu value 41.28-	 = $1. 391/ton 
29.67 


995.92 = $9. 470/ton 
105.17 


995.92 = $13. 271 /ton 
75.04 


27.00 0.095 2.85 14.25 0.264	 1.72 8.60 
21.55 0.102 3.06 10.47 6.19 
42.05 0.117 3.51 17.55 0.289	 1.88 9.40 
43.50 0. 110 3. 30 16.50 0. 346	 2.26 11. 30 
61.96 0. 117 3.51 26.04 0.119,'2.33 0.78 5.79 


196.06 84.81 41.28


06
Ni value 196. - - $7, 587 /ton 
25.84


Co value 84.81 $3.282/ton 
25.84


Cu value 41.28
-'-- = $1. 597 /ton 
25.84 







Line 14.3S
Hole Assayed: CP-5 Interval % $/ton ft x $/ton %	 . $ I ton ft x $/ton % $ I ton ft x $/ton 


CP-5 Length Ni Ni Ni Co Co Co Cu Cu Cu 
-1 235110" - 24011011 5.00 0.593 8.78 43.90 0. 132 3.96 19.80- 0.434 2.83 14.15 
-2 240110v • 245 1 10" 5.00 0.55. 8.36 41.80 0.088 2.64 13.20 0.207 1.35 6.75 
-3 245110" - 250 1 10' 5.00 0.656- 9. 71 48.55 0. 103 3.09 15.45 0.252-	 • 1. 64 8.20 
-4 250110" - 255 1 10" 5.00 0.681 10.08 50.40 0.088 2.64 13.20 0. 233' 1.52 7.60 
-5 255110" - 260' 4.17 0.703 10.40 43.37 0.081 2.43 10.13 0.315 2.05 8.55 
-6 264' - 270'6" , 6.50 0.528 •	 7.81 50.76 0.059 1.77 11.50 0.233 1.52 9.88 
-7 273'8" - 278'8" 5.00 0.809 11.97 59.85 0.066 1.98 9.90 0.447 2.91 14.55 
-8 27818" -281 1 11" ) / )'3.25 0.589 8.72 28.34 0.059 1.77 5.75 0.277, 1.81 5.88 
-9 _ 286'7" ,0 3.42 o.756. 11. 19 38. 27 0.051 1. 53 5.23 0.239 1.56 5.34 
-10 29019" - 296' 5.25 1.245 18.43 96.76 0.088 2.64 13.86 0.302 1.97 10.34 


-1.1 296' 301' 5.00 1.235 18.28 91.40 0.103 3.09 15.45 0.270 1.76 8.80 
-12 301' - 306 1 5.00 0.977.. 14.46 72.30 0.088. 2.64 13.20 0. 214 1.40 7.00 
-13	 • 306' - 311 1 5.00 0.874. 12.94 64.70 0.066 1.98 9.90 0. 170 1, 11 5.55 
-14 311' - 316' 5.00 1.012 14.98 74.90 0.081 2.43 12.15 0.409 2.67 13.35 
-15 316' 321' 5.00 0.6.50- 9.62 48. 10 0.066 1.98 9.90 0. 113 0.74 3.70 
-16 321' - 326' 5.00 0.813, 12.03 60. 15 0.059 1.77 8.85 0. 138 0.90 4.50 
-17 326' - 331 1 5.00 0.888 13. 14 65.70 0.073 2. 19 10.95 0.32-1 2.09 10.45 
-18 331' - 336' 5.00 1.406 20.81 104.05 0.081 2.43 12.15 0.371 2.42 12.10 
-19 336' - 341' 5.00 0.857 12.68 63.40 0.066 1.98 9.90 0.378 2.46 12.30 
-20 341' - 345 1 10" 4.83 0.752 11.13 53.76 0.059 1.77 8.55 0.453 2.95 14.25 


Ft. Assayed 97.42 1200.46 229.02 183.24 
Not assayed 12.58 
Total ft. 110.00 1200.46 22902 2 Nivalue = $10.913/ton Co value := $2.082/ton Cu value $1.666/ton 


1200.46
229.02 . 183.24 


Nivalue 97.42 = $12.322/ton Co value 9742 351 /ton Cu value 9742 881 /ton







I  0c


Assayed Hole H-15. 8S-1 


Interval % $/ton ft x $/ton % $/ton ft x $/ton % $/ton ft x $/ton 
H-15. 8S-1 Interval Length Ni Ni Ni Co Co Co Cu Cu Cu 


-1 2868" - 291 1 81' 5.00 0.187 2.77 13.85 0.022 0.66 3.30 0.044 0.29 1. 45 
-2 30917" - 314 1 7" 5.00 3.58.2. 53.01 265.05 0. 176 5.28 26.40 0.195 1.27 6.35 
-3	 . 314'7" - 318 1 7" 4.00 0.794- 11.75 47.00 0. 073 2.19 8.76 0. 220 1.43 5.72 
-4 31918" - 323 1 6" 3. 83 0.278 4.11 15.74 0.044 1. 32 5.06 0.100 0.65 2.49 
-5 32316" - 328 1 6" 5.00 0. 292 4 32 21.60 0. 036 1.08 5.40 0. 126' 0.82 4.10 
-6 333'2" - 338 1 2" 5.00 0.71.3- 10.55 52.75 0.058 1.74 8.70 2. 217 14.45 72.25 
-7 33812" - 34312 t? 5. 00 0.496- 7. 34 36.70 0.051 1.53 7. 65 0. 239 1.56 7.80 -8 343'2" - 34812 tt 5.00 0. 288 4.26 21. 30 0.036, 1.08 5.40 0. 170 1. 11 5.55 
-9 348'2 - 353 1 2" 5.00 0. 329 4.87 24.35 0.0 36, 1.08 5.40 o. 138 0.90 4. 50 
-10 35312" - 358 1 2" 5.00 0. 386 5.71 28.55 0.044, 1. 32 6. 60 0. 132. 0.86 4.30 
-11 35812" - 363 1 2" 5.00 0. 341T 5.05 25.25 0.036, 1.08 5.40 0. 132 0.86 4.30 
-12 36312" - 368 1 2" 5. 00 0. 376 5. 56 27.80 0. 036 1.08 5.40 0. 119, 0.78 3.90 
-13 3682" - 3714 ' 3.17 0.412- 6. 10 19.34 0.044, 1. 32 4. 18 0. 144 0.94 2.98 
-14 37114" - 376 1 4" 5.00 0. 890' 13. 17 65. 85 0.073 2.19 10.95 0.90'7 5.91 29.55 
-15 387'3' - 392 1 3" 5.00 0.101 1.49 7.45 0.014. 0.42 2.10 0.056 0. 37 1.85 
-16 330' - 334 1 1" 4.08 0.304 4.50 18. 36 0. 036 1.08 4.41 0.403 2. 63 10.73 
-17 37614tt 381 1 5" 5.08 0. 664 , 9.83 49.94 0.051 1. 53 7. 77 0. 107 0.70 3. 56 


Ft. assayed 80. 16 740.88 122. 88 171. 38 
Not assayed 25.42 


7 Total ft. 105.58 
; .


Nivalue 740.88 $7. 017 Co value 122.88 $1.164/ton Cu value ' $1.623/ton 105.58 105.58 . 105.58 


Ni value 740.88 $9. 242/ton Co value 122.88 $10 532/ton Cu value 171. 38 $2. 138/ton 
80.16 80. 16 80. 16







Line 17 S
Assayed Hole: CP-13 
Not assayed: CP-8 


CP-13 Interval 
,	 I 


-1 191 - 196 
-2 1961- 201' 
-3 201' - 206' 


Ft. assayed 
Total ft.


Interval % $/ton ft x $/ton % $/ton ft x $/ton % $/ton ft x $/ton 
Length _Ni Ni Ni Co Co Co Cu Cu Cu 


5.00 0.392 5, 80 29.00 0.022 0.66 3.30 0.114 0.74 3.70 
5.00 0. 173 2. 56 12.80 0.022 0.66 3. 30 0.094 0.61 3. 05 
5.00 0.209 3.09 15.45 0.029 o.87 4. 35 0.094 0.61 3.05 


15. 00 57.25 10.95 9.80 
15.00


Nivalue 57.25 = $3. 817 Covalue 10.95 $0.730/ton Cuvalue
9.80 $0653/ton 


15
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Form MF-103	 .	 . .	 .	 :	 • 1NITED 1SFATES	 -	 .' . . . .	 Budget Bureau No. • 42 —R1035. 3 . 
Revised Feb 1957	


DEPARTMENT OF THE INTERIOR	
Approval expires June 30, 1958 


XPLORATION .ADMINISTRATION  


APPLICATION FOR AID iN AN EXPLORATION PROJECT 
PURSUANT TO DMEA ORDER I, UNDER THE DEFENSE PRODUCTION ACT OF 1950, AS AMENDED 


NAME OF APPLICANT (Full legal name and mailing address as it should appear 	 APPLICANT NOT TO USE THIS BLOCK 
on contract if one is executed)	 -	 Pocket Number 


,..	 . . . ., Roland F.Beer; Ith •	 •' ' .	 . 


p a Box 1 0 1 9	 Date Received 


Troy, New York	 Icy	
Government 
Participation % 


E \	 Region 


\ç	 ' 44 / / Division Code 


4, A .:	 •L'. •	 t	 ..	 .	 ' , : 


0	 BUSINESS ORGANIZATION 'LIST cORPORATE O.FFtCERSOP*R TIN ERS HERE;- IFAPPL.IcABLE	 .	 . : •	 • 
.	 .


 
(Check, one)	 Name . -.	 •	 '	 . .-	 Address 	 ::	 . •	 . .• Title	 .;



Indivi4al 
Corporation	 see Attachment I AT?	 -	 - 
Partnership	 '	 .	 '	 • : !	 • ' .	 . :: [ '	 S	 . 


S .	 . 	
• 	


. 



Other (Specify) 


State in whicli firm is 
organjzd IN ew York	 S	


- 	 S 


Mineral(s) for which you wish to explore	 LOCATION OF PROPERTY 
Nickel -cobalt-base metal su]Iides 	 Name	 County	 State 


Estimated- Cost of Project	 -	 Warren-Friendship Prospect 
$91 138 00	 Knox -Lincoln	 Counties Maine 


GENERAL INSTRUCTIONS 
Before filling out this application please read DMEA Order—I,	 sketches should be used to supplement narrative descriptions


I Amended, "Government Aid in Defense Explortion Projects" 	 of the property locatiod and boundaries in item 1, existing 
To assure prompt action, your applicaion must provide all	 mine workings and eology in item 2, and the proposed 
applicable material and information specified n the back of 	 exploration project in item 4 When this information is not 
this application form Ayoid unnecessary correspondence and	 too complex, all of it may, be shown on one map or sketch 
delays by submitting complete ard ccwate information 	 All documents and other attachmen-ts submitted as a part of 
Please submit four copi,es of this applicatiop and all ac	 this application except those in item 2(g) which you mark to 
companying -paprsxcept as otherwise floted. Place your 	 be returned, become. the propertyof-the.Government and: will 
name and address on each sheet Each item of information 	 not be rturned to the applicant 	 Send true copies, not 
maps,' and reports required as a part of this application is 	 originals, of leases; coht;acts; and other documents which 
described, on the bak 0 this forn. Identify eáôh" attached 	 are an é'séntiai part ' 'of -o,ür biisines's' records. -File this 
statCmèfll' by the item number.to which it applies. If an item	 application witli'the -D'efeise Minerals Exploration Adniinis- 
does not apply to your application, show the item number on 	 tration, Department of the Interior, Washington 25, D C, 
your statement and after it write "not applicable " Maps or	 or with the nearest DMEA Field Office 


-	 '	 S	 cERTIFICTIaN  
The undersigned, whetheras an znthvidual, corporate	 mation set forth in this form and accompanying papers 
officer, partner, or otherwise, both in his own behalf	 is correct and complete, to the best of his knowledge 
and acting for the applicant,'_certifies that the infor-	 and belief.


<-2 
May 12 1958  


	


Dated 	 BY (Signature) 


• 	
'S	 S	 - 	


: -	 -••	 - ., -Pr .esi:dent  
• 	 S	


- 	 - 	
Title	 - 


A wilfully false statement or certification to any-Department or Agency of the United StatesGbverninent is a Criminal . offense. 
U. S. Code, Title 18, Sec. 1001. -
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ATTACHMENT A 


ROLAND F BEERS, INC 
P. 0. Box 1019 
Troy, New York 


	


• 	 S 	 - 	


S. 


- 


	


•	 Corporation, State of New York 


Roland F. Beers, President and Treasurer 	 L__JJIIIIIIILt 
465 Pinewoods Avenue, Troy, New York.	 jiiiiiI[	 J 
Helen C. Beers, Vice President 
465 Pinewoods Avenue, Troy, New York 


Frank A. McNamee, Jr., Secretary 
75 State Street, Albany, New York 


Roland F. Beers, Inc., is the manager of operations for a 
group known as The American Syndicate. The names and addresses 
of the Syndicate members follow: 


Basic Incorporated, 845 Hanna Building, Cleveland, Ohio 
10	 Victor Bator, 30 East 72nd Street, New York, New York 


Roland F. Beers, 465 Pinewoods Avenue, Troy, New York 
Roland F. Beers, Inc. , 447 Pinewoods Avenue, Troy, New York 
Eugene F. Connally, 471 Second Avenue, Troy, New York 
Erwin N. Darrin, P. 0. Box 2465, Spartanburg, South Carolina 
James R. Dunn, View Drive, H. D. 2, Averill Park, New York 
C. Emory Lochner, 75 State Street, Albany, New York 
Shepard W. Lowman, P. 0. Box 876, Troy, New York 
W. W. MacGregor, 40A Schuyler Height Apartments, Menands, 


Albany 4, New York 
Baldwin Maull, P. 0. Box 2006, Buffalo, New York 
Salomon Bros. & Hutzler, do John Stevenson, 60 Wall Street, 


New York, New York 
John M. Schiff, 30 'Wall Street, New York, New York 
South Texas Development Company, 100 State Street, 


Albany, New York 
Wytex Oil Corporation, 100 State Street, Albany 7, New York
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ATTACH ENT B 


/ 
¶) c/ 


ROLANDF. BEERS, INC." 
P. 0. Box 1019 
Troy, New York 


Applicant's Property Rights 


(a) The general nature of this applicati 9n a4 operat. ing "pe1ene 
in the area have demonstrated the irsibJity_of—wh 
"blanket" leasing. Desired targets 1vithin tie area of\\exp1-oation , 
and within the region, have been 1eaeTdWithout undue difficulty. 
It is, therefore, recommended that leasing be generally re-
stricted to anomaly areas delineated through the exploration 
program, as it proceeds. 


Reconnaissance work, completed to date, has outlined one such 
anomaly, the "Simmons Prospect". Leasing is completed on 
this prospect, with 10016 coverage effected. The following 
property descriptions, attached property map, and lease copies 
cover the Simmons Prospect. This is the type of property 
control and coverage anticipated for future prospects within the 
proposed exploration area. 


Simmons Prospect 


Lease: 9.0-1-29; 4/8/58 
Ella E. and Ruth M Creamer 
RFD U. Warren, Maine 


Grantor: Octavia A. Ferrero 
Grantee: Ella E, and Ruth M. Creamer 
Warranty Deed: Rec. D.B.35l, P. 90 
Signed: 3/13/56; Rec. 3/26/56 


"Another certain lot or parcel of land situated in said Warren, 
bounded and described as follows: ON the west by land now or 
formerly of Ernest Lamb; on the west by land owned by Ella 
Creamer; on the north by land now or formerly of Samuel E. 
Tarr; on the east by land of Ella Creamer; on the south by 
Georges River and land of Ella Creamer; containing 30 acres, 
more or less." 


Lease: 9.0-1-30; 4/8/58 
Ella E. and Ruth M. Creamer 
RFD #1, Warren, Maine







ATTACHMENT B -continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019 
Troy, New York 


Grantor:	 Charles E. Starrett 
Grantee: Wayland Creamer 
Warranty Deed: Rec. D.B.186, P. 239 
Signed: 3/31/20; Rec. 5/29/20 


if  certain lot or parcel of land together with the buildings 
thereon, situated in said Warren and bounded and described 
as follows: BEGINNING at the easterly side of Georges 
River at northwest corner of land formerly of William Russell; 
thence north 71 degrees east by said Russell land one hundred 
and twelve rods to a Birch tree at land of Henry Farris; thence 
north 13-1/4 degrees west thirty-three rods and seven links to 
land formerly of Henry Davis; thence south 70-1/2 degrees 
west by said Davis land one hundred and four rods; thence 
southerly thirteen rods to stake and stones; thence north 
71 degrees west seventy-seven rods to land formerly of 
Benjamin Payson, deceased; thence by said Payson land 
sixty-seven and one-quarter rods to said river; thence easterly 
by the river to place of beginning. CONTAINING forty and one-
half acres, more or less. 


ALSO another lot of land adjoining the above lot bounded as 
follows: BEGINNING at the southeast corner of land formerly 
of Benjamin Payson; thence northerly by said Payson land 
thirty-five rods to land of Edward S. Hilt; thence north 
68 degrees east by said Hilt land and the Thomas place 


•	 eighty-two rods and eight links to land formerly of Henry 
Davis; thence southerly by said Davis land eighty-six rods 


•	 to stake and stones; thence north 73 degrees west eighty-two 
rods to first bounds. CONTAINING about thirty-one and 
one-half acres, more or less." 


Lease: 9.0-1-31; 4/8/58 
Leo A. and Jean F. Laukka 
RFD #1, Box 50, Warren, Maine 


Grantor: Niilo T. and Ellen Gronroos 
Grantee: Leo A. and Jean F. Laukka 
Warranty Deed: Rec. D.B.349, P. 428 
Signed:	 5/18/56; Rec. 5/18/56 


..







ATTACHMENT B - continued, 


ROLAND F. BEERS, INC.

P. 0. Box 1019

Troy, New York 


"all that certain lot or parcel of land situate in said Warren, 
Knox County, Maine, and bounded and described as follows; 
viz: BEGINNING at a stake and stone on the east side of 
Georges River at the northwest corner of land formerly of 
James Matthews, now of one Kallogh; thence east northeast 
by land of said Kallogh one hundred rods to the town road; 
thence northerly by said road about forty rods to land of 
James Russell; thence west southwest by said Russell's land 
one hundred twenty rods to said Georges River; thence 
southerly by said river to the first mentioned bound, containing 
thirty-five acres, more or less, with buildings thereon. 


ALSO, another lot or parcel of land situate in said Warren 
opposite the buildings on the above mentioned and described 
lot, and bounded and described as follows, viz: on the 
west and north by the highway leading from Warren to East 
Union; on the east by a stone wall and land formerly of one 
Miles Boggs; on the south by stone wall and land formerly 
of James Matthews, now of one Kallogh, containing 
about one-half acre. 


EXCEPTING therefrom that small strip of land conveyed by 
the mortgagors herein to Central Maine Power Company by 
warranty deed dated August 23, 1949, and recorded September 
2, 1949, in Book 309, Page 160, in the Knox Registry of Deeds." 


Lease: 9.0-1-33; 4/8/58 
Herbert 0. and Grace G. Simmons 
RFD #1, Warren, Maine 


Grantor: Jethro Simmons 
Grantee: Herbert 0. Simmons 
Warranty Deed: Rec. D. B. 278, P. 50 
Signed: 12/2/42; Rec. 9/28/43 


"Beginning at the northwest corner of land of E. Lawrence; 
thence running to a stake and stones in line of the Edward Thomas 
land; thence northwesterly by said Thomas land to the corner 
of land of Levi Robinson; thence southerly by said Robinson 
land to the southwest corner of the described lot; thence 
northeasterly by said Robinson land and land of Henry Farris







ATTACHMENT B - continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019

Troy, New York 


to the road leading to Union; thence northerly by said road to 
land formerly occupied by Benjamin Walter; thence by the 
southerly, westerly and northerly lines of land occupied by 
said Walter to the first mentioned bounds, excepting and 
reserving therefrom twenty-five acres sold to E. H. Lawrence, 
and fifteen acres sold to Edwin Smith; it being the same sold 
and conveyed by Helen Davis to C. F. Wotton, and the land 
subsequently occupied by this grantor, and also being the same 
property' conveyed by Charles E. Starrett to this grantor by 
warranty deed dated March 1, 1926, and recorded Knox Registry 
of Deeds, Book 210, Page 314. 


Grantor: Walter G. Starrett 
Grantee: Herbert 0. Simmons 
Warranty Deed: Rec. D.B.305, P.220 
Signed: 11/6/47; Rec. 1/18/49 


'Bounded northerly by land of the late John Witham; bounded 
easterly by land of the estate of Elisha H. Lawrence; bounded 
southerly by land of Jethro Simmons and bounded westerly by 
land of the late Levi Robinson; containing about fifteen acres, 
more or less."


** * 


Lease: 9.0-1-34; 4/12/58 
Stanley A. and Carole A. Soboleski 
RFD #1, Warren, Maine 


Grantor: Earl B. Thomas 
Grantee: Stanley Adam and Carole Ann Soboleski 
Warranty Deed; Rec. D.B.345, P.398 
Signed: 8/19/55; Rec. 8/19/55 


"Beginning on the westerly side of the highway leading from 
Warren to Union, known as Route 131, at an iron bolt at the 
northeasterly corner of land of Herbert Simmons, formerly 
Jethro Simmons; thence south 87 deg. 30 mm. West by land 
of said Simmons 1400 feet more or less to an iron bolt at 
corner of land of said Herbert Simmons, formerly of Harriet 
E. Witham; thence north 20 deg. 30 mm. West by land of 
said Simmons 609 feet to a stone monument at stone wall at 
land of Metcalf, formerly of John M. Witham; thence north







ATTACHMENT B - continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019

Troy, New York 


77 deg. East by land of said Metcalf and by land of Parreault 
1445 feet more or less to stone bound at the westerly line of 
the aforesaid road; thence south 14 deg. East by said road 
857 feet more or less to the place of beginning containing 
23.92 acres. Reference is hereby made to a plan and survey 
of said premises made by David 0. Knowlton, Surveyor." 


Lease: 9.0-1-35; 4/15/58 
Gladys and Ralph Hupper 
RFD #1, Warren, Maine 


Grantor: Lawrence E. Stinson 
Grantee: Gladys Hupper 
Warranty Deed: Rec. D.B.331, P.67 
Signed: 3/20/53; Rec. 3/20/53 


"Lands with buildings thereon, situated in Warren, in said 


County of Knox, and bounded and described as follows; to wit: 
•	 Beginning on the westerly side of the highway leading from 


Warren to Union and at the line of land formerly of Wood as 
marked by a stone wall; thence westerly about 175 rods, by 
land formerly of said Wood, to land of G.A. and W. J. Creighton; 
thence southerly about 60 rods by said land of Creightons to land 
formerly of Payson; thence by land formerly of Payson and 
(crossing said Highway) by land formerly of Cushman heirs, 
about 366 rods, to stake and stones at the southeast corner of 
the premises herein described as now or formerly marked by 
the enclosed fence; thence northerly as the fence runs 26-1/2 
rods to land formerly of said Wood; thence westerly by what 
was formerly said Woods land 183 rods to the highway; thence 
by said highway, southerly, to a point on the easterly side 
thereof opposite to the point of beginning and in line with the 
easterly part of the line first above described; thence across 
said highway, westerly to the place of beginning." 


** * 


Lease: 9.0-1-36 
George E. Maker and Olive. (Maker) Watton 
RFD #1, Warren, Maine 


0







ATTACHMENT B - continued 


ROLAND = F. BEERS, INC. 

P. 0. Box 1019

Troy, New York 


For purposes of description, refernce is made to a quit-claim 
deed from George L. Simmons to Maynard H. and Georgia C. 
Metcalf, 'dated 7:122/52, and recorded 7/22/52, Knox Registry 
of Deed., Book 328, Page 11: 


"a certain lot or parcel of land, situated in Warren, County of 
Knox and State of Maine, consisting of forty-four (44) acres of 
land, more or less, bounded and described - as follows: 


Bounded North by land of Lawrence Weaver; 
Bounded East by road to Union; 
Bounded South by land of F. E. Thomas; and 
Bounded West by land of Ed Hilt. 


Being the same premises conveyed to this grantor, the said 
George L. Simmons, by deed of inhabitants of the Town of 
Warren by deed dated February 28, 1942, recorded in Knox 
Registry of Deeds, Book 265, Page 465. 


EXCEPTING from the above described premises a.certain 
lot or parcel of land conveyed by this grañtorto Louis A. 
Parreault, Sr., said lot being two hi*ndred feet on road leading 
from Warren to Union and two hundred feet on tine of land now 
or formerly of F. E. Thomas, said lot being two hundred feet 
wide and two hundred feet. deep." 


Lease: 9.0-1-37; 4/26/58 
Carrie B. and Dana H. Smith,. and Lillian R. and Joseph 


K. P. Porter 
Warren, Maine and Evansville,. Wisconsin 


For property location and description, reference is--made to 
the accompanying property map.	 - 


.0







ATTACHMENT B - continued 


ROLAND F. BEERS, INC. 
P. 0. Box 1019 


•	
Troy, New York 


For property location and description, reference is made 
to the accompanying property map for the following leases: 


Lease: 9.0-1-42; 5/7/58 
Martin J. and Marie D. Hill 


Waldoboro, Maine 
45 Acres; Warren Township 


Lease: 9.0-1-43; 5/8/58 
Winifred V. and Helen L. Tabbutt 


Thomaston, Mass. 
45 Acres; Warren Township 


Lease: 9.0-1-44; 5/8/58 
Joe V. and Esther Ohtonen 


Waldoboro, Maine 
110 Acres; Warren Township 


Lease: 9.0-1-45; 5/9/58 
Hilma Teirila 


Waldoboro, Maine 
75 Acres; Warren Township 


Lease: 9.0-1-46; 5/9/58 
Leda A. and George A. Martin 


Waldoboro, Maine 
200 Acres; Warren Township







.


ATTACHMENT B - continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019

Troy, New York 


In lieu of individual "Consent to Lien" agreements, U. S. 
Government Form MF-205, Roland F. Beers, Inc., is 
supplying Performance Bond to cover the foregoing. 
described properties.andall other 	 perties to come 
under Corporation control in the exploration area during 
the life of a DMEA contract. 


Claims Information 


In addition to the land actually under lease on this date, 
the Corporation has stakedclalxn to State-owned mineral 
rights under Crawford Pond, North Pond, and South Pond. 
On these ponds, the Corporation holds 117 (twenty-one acre) 
claims (or parts thereof), all duly recorded with the Maine 
Mining Bureau, State Office Building, Augusta, Maine. 
Detail maps showing the locations of the ponds and claims 
are attached. 


1. (b)	 Warren-Friendship Prospect Area, 


1. (c)	 Lessee, Purchaser' under Contract; see attached leases and 
lease -options. 


1. (d)	 None known. 


9







1/03  


799  


- q7'


.
- 


I to 


 _/'_9_1 


/
I	 I 


•	 '2Trnasterciaim 


L72.0  


Q7 - -	 7J1 7i7J


post 


H. IROLAND F BEER S. INC. TROY. N.Y. 


NORTH POND PROSPECT, MAINE 


JScale: I 1320 	 May, 1958 Fw a rren Twp.  







r nQ 	


To
"


; hab


. 


 \







cap 


S.,.'.


master claim post 


338 339 
Of


340 \\	 34/
1 


I	
j5 3.43  


¼.


-


458 682 683 


684 - 685- 6846	 --	 - 


L ------- 659


5. 
•5• 


•


6SI1\ 5. 


6?2 693 •


C 
4191:1V 


L_ 696 ____.: S..'. 


_ 


70S 706 


L.	 7°li 7/0 7/I 


•


ROLAND F BEERS. INC. TROY.N.Y.	 . I	 I 


SOUTH POND PROSPECT, MAINE 


Warren	 Twp. IScale : I" : 1320'	 . May, 1958







-	 - 


-
S







1$


	 Ar 


q.0'


q.OA 


^ 0
oJ


co 


-' 
0\ 


NOTE	 LEASE Nos. ON PROPERTY 


ULTRABASIC OUTCROP


Scale : I In. = $320 Ft. 


LEASE DISTRIBUTION MAP 


SIMMONS PROSPECT 


R.F BEERS, INC.	 TROY, KY. E'9







0







p


j 
i1 


T
II 


L E A!E 


NUOD V. BEED29 On i'@V 11L1 V@L[ 


DOe aq Lo . 7  
No. Gq AQ 


..................	 ...	 ...	 ............................... 


Coy © 	 .......... TT2C/ -------------------------------------- 


selft ©	 . 
.1/ "../ * I


	
t 


Enpivoian @ q 006nift Tom 


Recorded
	


Ii 


on Book	 1png@


MIIN







1d2 and entered into this	 day o	 A. 


............ •	 ..,....:.)..../., Ccty of	 . 


of	 of tho first port. hOof	 od 


nd Rd&d F. &xrs, c. o Trot. Ncw York, of th cond per, horinaf2o oforr 	 o c 
'TNS\SETH: 


! .	 I3J	 rvio Lcsr, in considor&óon & the 5um ©f One M, H-o? Ch i 
ema rocopt of wh^ch is hereby oc ow geod. ird' the coLs. Cond 


ird on the pr of Lcso to b6 pod. kopt cnd pformd. oo 
?y o Lao, all cnd every pgazpecting end min ing r	 nd p?i3lic	 and	 Q3 t  


Gqzh doribc,	 thr with the P ri vi iago of QGCti	 nd installinG any cd all	 C 


W COnIQÜn. for the so le	 of pro octh	 p ecsôn( cnd mzrkefinqof 
found oi this Iand &oo or co-joirIy wi nOihbO7i9 LD5S. 


Th


	


	 debed	 owod by Lezo nd



... . ©y and Sae of


/ 


-. 


ocre. vore or 
GCMt 0	 thO	 001 foot frn 'tho nain buUdãrj nuw on tho pronisG or which

cMno +_Loft zholl be pxcd by either pavy ecGpt by ntyt cOrTh?nt. 


$©	 7UG') Loor warrants and agrees to defend the title to the l ands heroin-


cfcwo	 cd cyoes that Lo.ee at its option may pay and discharge cny tazQs, m05 or

GJO' UC?r3 OJ. levied or aseed on or against the above described t ands , and. in the ciont that it 


GCZ3 ouch oton, it vhall be ubroatcd to the rights of any holder or holders thereof and may rQm- 
bz taaf by &yin to the dhcharge of any such mortgage. tax. or other lien, any roya'ty or rentals 
6n3 


53. M2, ) This case shall run for a period of five 5) years, and so long thereafter as min 
cerctôons ero pzprformod or maintained on said leased premises unless terminated sooner as herein pro- 
9idOd. H L enoz-co h&3 &coored an ore body on said leased premises at the time of operation of said term. 
Loeeco may at Its oIen, reow said lease for 6 similar term of years on the same terms and conditions as 
hereon 7O 1tdOd, in which eiet Lessee shall give Lessor written notice of its intention so to do on or 
tnOoru irty	 dayc pr ior to the expiration of said term. Upon the renewal of said lease, air royalties, 


Or otherwise. shall continue to be paid as though said lease had never been terminated. 


'.	 GUG1G	 1) This lease conveys the surface land rights necessary for prospecting. de-


voIoIn and cerating any Mine or mines in said land. or operating mills on said land: Lessee shall have 
rlt of inross and egress, and right of Way to and from any place where operations are carried on, and 
the public highway. Ores mined from the leased premises may be milled and prepared for market there-
on. or on other lands. separately or in connection with other ores. as Lessee may elect. Lessee, hoceer. 
haH uzo one roadway to and from any mine or mill on said land, and shall keep all gates closed on 


prt of eald promises as are used by it. Lessee agrees that all of its operations on said premises sci be 


=,uctc-d in accordance with good and customary mining practices. Lessee shall have the pr eç3o of 
rnizinC ores from said land through shafts or inclines on other lands in the area, and the privilco of cill. 
an. cleaning or otherwise treating such ores in plants or mills located upon such lands. Lessee she l l alc 
Nave the prMloge of raisn ores mined from other land through shafts or inclines which Laseo h 
sunk or driven on the leased premises for the purpose of working same, and of milling, cleaning or other 
wise treating such ores in mills or plants located upon the leased premises The privileges referred to in 
the last preceding sentence shall survive the termination, by expiration or otherwise, of the lease. For any 
period after such termination during which Lessee is a) raising. through a shaft driven on the demised 
premises ores exclusively from other lands in which Lessor has no interest, or (b) milling, cleaning or 
otherwise treating on the demised premises, ores exclusively from such other lands, or (c) doing both 
(a) and (b). Lessee shall pay Lessor five hundred (500) dollars per year. The right to use underground 
inclines or exploration openings existing in the leased premises at the termination of this lease shall also 
survive such termination for so tong as the use of any of the same may be necessary or convenient for any 
mining purpose connected with this or any other property. 


During the term of this contract all rock waste and jig tailings resulting from the operation of any 
mines located on said premises may be sold by Lessee. and Lessee shall pay to Lessor fifty (50) per cent 
of the net sales price. It is agreed that either Lessor or Lessee shall have the right to use, without cost, so 
much of said tailings or waste rock as may be required in connection with mining or milling operations or 
for use on the leased premises. Lessee's judgment and decision as to all matters pertaining to waste mater-
ials shall be final and binding. In case of forfeiture or surrender of this lease, all tailings and waste, not 
sold, or remaining on the leased premises. if not sold and removed within two (2) years, become the
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6. R0VAL11ES
	 . 


prvk;i	 f17 Iri;tg 0i Ift of this	 reitnt bejinnng	 : • 


t'erfter m4rr to as 'w4 yw' shall:	 '	 .. , • 


.	 A. Perform rn#i 	 opeatcns, conducted in good and rnrr-4ke mannet gnd, c • . MI)	 ' ' 
with proper practice, or,	 '	 • 


i:	 pire by nns of bona fide dr1tg methods , or, 
C. Prect goo-physically by means of airborne or ground -opersta sciMif 


prospect eocamic&y by means of soil analysis and laboratery 
0. Pay th p	 of fifty (50) cents per acre per year on or before the eattb of W2.


durin which Lese has not performed either A. B. or C. such payment to be mIdere A40 rdVA' 
against subsequent royalties provided. if Lessee terminates this tease prior to theeJaton of	 : 
yearassee shall pay Lessor on a pro-rata basis for those months during such work year that thI5 lé4$ 
in force and effect. After the first four work years of this tease, the Lessee will pay to the Lesw t4( U 


an acre in lieu of required mining work referred to in (A) above during y work yeay.	 YJ'

at the end thereof, as advance royalty applicable against subsequent royalties. 


7.(SUSPENS ION, OF WORK ON LOW MA RKET) In the oven? of a drop in hakt 
Zcvw a? Capper wa qtoted in the Engi r=rirrd, and Cn4v JournaL to iessn twevo () 
or Zinc, and forty (4O) cents per pound for Copper, the Lessee may suspend all operations until th 


quoted prices are again equal to at least twelve (12) cents per pound for Zinc and forty (40) cents pr 
pound for Copper, and that during such period this lease shall remain in effect without e 	 of 
minimum advance royalty. The suspension of such work shall not exceed a period of four 4)	 at

any one time. 


8. (OYALTS) Lessee will pay to Lessor a royalty of five (5) per cent of the market value of tird 
sulfide and metallic concentrates from ores mined and marketed from the leased premisea. 'Coen-
trates," fo' the purposes hereof, means the salable Zinc, Lead. Copper, Nickel, Cobalt, Iran, Sulfide. 
Cold, and Silver economically recoverable, as determined above at the mill or concentrating pIn 


"Market value," for the purposes hereof when used with respect to the sulfide minras lictc 
above, oaris the pr ice established fob, cars at the mill by responsible buyaiz of cortcntretes of 
Bar grade and kind produced from ores mined and milled in said district and prevailing at the time tho cti' 
are delivered to the mill for treatment. 


9. (ROYALTYPAYMENTS) Royalty payments shall be made by ft. Lessee on or before cke 
of each calendar month for all ores delivered at the mill during the precodin cndr m©nth Reiafty 
or other payments under this agreement shall be paid (a) to Lessor at	 ... 


-	 or (b) as Lessor may in writing designate. 


10. 4COS AND REMITS ) Lessee agrees to keep an accurate record of all ores mined 
the leased premises and of all calculations relative to royalty payments hereunder. Said records way be 
inspected by Lessor at all reasonable times. Lessee will make available- for Lessor's inspectie, a t all 
reasonable times during the term of this lease, information as to the location and footage of eth hole-
drilled on said land. At the termination Lessee will furnish a factual record of any holes drilled co the-Band 
together with a map showing the location of such holes. 


11. (AT) In case of failure of Lessee- to keep and perform the terms and obbticns of this lease, Lessor may give thirty (30) days written notice of the breach or violation eoine-d of, 
and if such violation or default is not removed, or as nearly corrected as possible, within said poricd thi 
lease shall thereupon terminate, provided, however, that no forfe-ituro shall be- asserted whthro Lessee 
claims no breach or violation has occured or th&t the same has been ro'noved or corrected as nearly as 
possible within the ninety (90) day period, in wh ich	 ihe* sam2 s'wll be submitted for arbitration In 
accordance with Paragraph 14 of this lease, provided frPr Thai	 rfeiu'e- shell be asserted beocA an' 
cessation or delays in operations hereunder when occoned by	 jr. riot, civil commotion, strie-, 

operations of law or interference by the Governrnet or Os Jenes, acts of Rolure or othe eaues,
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By ./f1(	 (coel) 
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STATE OF ................ 1±.............. 


OUTY OF.................... 


00	 a Notary Public in and for the State and County


do horoby certify that	 and h4o-w'fe	 ..	 .P41i

...........................pornay appeared before me this day and acknowlodd the due execution 


of the
 


VwpSoing instrument. 


Witness myhand cnd officiai'sea	 s
	


i''dayof	 . ......................... 19. 


M7 Commission epmos:
Notary Public
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.Jd.Ot/,2	 • County @	 . 


od State ( - -.	 -	 .	 U ••.•.• .	 ••••• •• ••.••.•••.•...•••••••..••••.•.•...••, 
of the firo part, hQrQ,nftGr	 rQorrQd Lessor. Ond Roland F. seers, Inc. of Troy. New York. of the cond part, here inafter referred to as 1,33c. WTNESSTH: 


the 
1 • 


(UI:Oc CzWL) That Lessor, in considera t ion of the sum of Ono Doll a r Cach in receipt of with is herebyac knowledged, under the covenants, conditions, and aroi 
afl?or contained on the part of Lessee to be paid, kept and performed, does tease, let, and demise GCk3n/e- 
ty to Lessee, all and every prospect i ng and mining right and privilege in and upon the lands hereinafter 


3Pibed, together with the privilege of erecting and installing any and all machinery. wd oquipmont, 
flQcessary or ConvQn,ent for the sole purpose of prospecting, mining, processing and rnarkeing of ores and mir*7a


ls as found on this land atone or co-jointly with neighboring land 


The f0llOwlno described premises owned by Lessor and situated in 


. County.
 


and Stac'e of 


	


• 	 ..' ,1	 a' / 


............ . . D.	 t^^	 r	
I ^A­­ .... ­ -


/


 .../" 


co tainirC .......l. 
rosoving, however, three hundred (300 feet from t e main buildings now on the premises, on which no m4n(2 shaft shall be placed by eith er party except by mutual consent. 


2. C©Vy) Lessor warrants and agrees to defend the title to the lands herein-
bore described, and agrees that Lessee at its option may pay and discharge any taxes mortgages or 
other lions Qxisting, levied or assessed on or against the above described lands, and, in the event that 


it exercises such option, it 
shall be subrogated to the rights of any holder or holders thereof and may roim-


burse itsolf by applying to the discharge of any such mortgage tax, or other lien, any royalty or rOt&Is OcCruinghereunder. 


Th, 5	 ase Shall run f,r a per i od of f e t) l years. and so long thereafter as mining 
Gerations aro p
erformed or maintained on said leased premises unless terminated sooner as herein pro-vided. If Lessee has discovered an ore body on said leased premises at the time 


ofexpirati Lessee may at its option, renew said lease for a 	
on	o f said term, 


Similar term of years on the same terms and conditions as herein provided in 
which event Lessee shall give Lessor written notice of its intension so 


to do on or bofore Sixty 
60 days prior to the expiration of said term Upon the renewal of said lease all" royalties, 1rtces 


or otherwise shall continue to be pad as though said lease had never been terminated 


4 lOG8G 
This lease conveys the surface land rights necessary for Prosectirg. de 


veloping and operating any mine or mines in said land., or operating mills on said land Lessee shall 
have right of ingress and egress, and right of way to and from any place where operations are carriej on. &?d 


the public highway. Ores mined from the leased premises may be milled and prepared for 
arke Pfroo. on, or on other lands. separately or in connection with other ores, as Lessee may elect Lessea howüvor 


shall use one roadway to and from any mine or mill on said land, and shall keep all gates closed on such
 part of said premises as are used by it Lessee agrees that all of its operations on said prmoses shall be 


conducted in accordance with good and customary mining pract i ces. Lessee shall have the privil ege 
raising ores from said land through shafts or inclines on other lands in the area, and the Drvilege of 
ing, cleaning or otherwise treating such ores in plants or mills located upon such lands Lessee shall aIco 
have the privilege of raising ores mined from othe land through shafts or inclines which 


Lessee has sunk or driven on the leased premises for the purpose of working same, and of mi l ling, cleaning or other. 
wise treating such ores in mills or plants located upon the leased premises The privileges referred to in 
the last preceding sentence shall survive the termination by expiration or otherwise, of the lease For any 
poriod after such termination during which Lessee is a) r a i sing, through a shaft driven on the demised premises ores exclusively from other lands in which Lessor has no interest, or 


(b) milling , cleaning or 
otherwise treating On the demised premises ores exclusively from such other lands, or c) doing both 
(a and (b), Lessee shall pay Lessor five hundred f 300; dollars per year The right to use underground 
inclines or exploration openings existing in the leased premises at the termination of this lease shalt also 
survive such termination for so long as the use of any of the same may be necessary or convenient for any 
mining purpose connected with this or any other property 


During the term of this contract all rock waste and jig tailings resulting from the operation of any 
mines located on said premises may be sold by Lessee, and Lessee shall pa' to Lessor fifty (50) per cent of the net sales price. It is agreed that either Lessor or Lessee shall have the right to use without cost, so much of said tailings or waste rock as may be required 


n connection with mining or milling operations or for use on the teased premises. Lessee's judgment and decision as to all matters pertaining to waste 
mater-ials shall be final and binding. In case of forfeiture 


or surrender of this lease, all tailings and waste, not 
or remaining on the leased premises if not sold and removed within two (2) years, become the
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.	 . 4AA	 YA1T@S A3	 aaN3T Jpcco. •occ:3 


oc	 year during the Ii of this	 vit bnni	 .	 .  


rerd to as " work yr' )	 :	 .	 ',:	 , . • 	 ., 


A. Perform mining oprtiors, conducted in Gcod ortd	 mccc o



with proper practice, or, 
.	 .


 


Euplore by means of bone fide drifflrtG mGthOd$ O,  


C. Prospect geophysic a lly by means of nirborno or ground-operated cic?iGic c'rtO. V 


.	 c3ct occhcmicIy by means Of oiI Dr0Iyis cd IaboraV	 ., 


D. Pay th 3 um of fifty (50) cents per acre pi yor on or before the opir	 '	 cf	 yo 


Les	 hs not prformGd either A. B. or C. such payment to bo coiQr cdVO rOy0, 


c3air9 c3uQquOflt roya l ties provided. if Lessee terminates this leas prior to the expi ration of cy 
. yocr LosGQ sha ll pay Lessor on a pro-ra ta basis for those months during such work year that this I08zG wc 


in OO Cn4 e ffoct. After the first four work years of this lease, the Lessee will p ay to the LoOr ton (10) 


dollars an ccre in lieu of required mining work referr ed to in (A) above during any work yacir. pycbo 


o the end the reof, as advance roya lty applicable against subsequent roy a ltie s. 


7. ( pu©c ©	 ®	 UL) In c QVOrt o*	 ir' a	 o 4 


Zonz e' Cco &3 qd in the ngineer' and Mining journ a l, to less then twelve 4 D b cc9PG' 


or Xic. and for
ty (40) cents per pound for Copper. the Lessee m ay suspend all ope r0tionz unt i l tho 


tøtcd prices are aga in equal to at least twelve ( 1 2) cents per pound for Zinc and forty (40) conts por 
or Copper, and that during such period this lease shalt remain in effect without the paym ent of 


minimum advance royalty. The suspension of such work shall not exceed a period of four (4) yo&rs a t 


any OQc2 Onto. 


8 (Q©VAM1'UQ3' Losse will pay to Lessor o roya lty of five (5) pe r cont of the market v&uO oG such 


and metallic concentrates from ores minod and mark eted from the l eased prmis. "C.oncon-


r3tGs" for the purposes hereof, means the sal able Zinc. Le&d, Copper, Nickel, Cobalt, Iron. Sulf ide s . 


Gcz 0 c Silver economic.D lly recove rable, as determined above at the mitt or concentrating plant whore 


uced. 'Morket value,'' for the purposes hereof when used with respect to the sulfide minerals titod 
c;oG, moans the price established fob. cars at the mill by responsible buyers of concontrtG of a simi-
lar rce and kind produced from ores mined and milled in said district and prevailing at the time the ores 


are &Oivorod to the mill for treatment. 


9. (©YATY PYV) Royalty payments hll be made by the Lessee on or before the last day 
of each calendar month for all ores delivered at the mill during the preceding calendar month. Royalty 


or ether payments under this agreement shall be paid (a) to Lessor at 	 ........ / 


..('/'2.t'......... or ib( as Lessor may in writing designate. 


10. (C©l AND O1T) Lessee agrees to keep an accurate record of all ores maned from 


the leased premises and of all calculations relative to royalty payments hereunder. Said records may be 
inspected by Lessor at all reasonable times. Lessee will make available for Lessor's inspection, at all 
reOoVJblG times during the term of this lease, information as to the location and footage of each hole 
drilled on said land At the termination Lessee will furnish a factual record of any holes drilled 9n the land 


together with a map showing the location of such holes 


1, 4P©WUOflM1) In case of failure of Lessee to keep and perform the terms and obligations of 


this lease. Lessor may give thirty 30) days written notice of the breach or violation complained of, 
and if such violation or default is not removed or as nearly corrected as possible, within said period I this 


lease shall thereupon terminate, provided, however, that no forfeiture shall be asserted where Lessee 
claims no breach or violation has occured or that the same has been removed or corrected as nearly as 
possible within the ninety 90 day period, in which event the same shall be submitted for arbitration in 
accordance with Paragraph 14 of this lease, provided further that no forfeiture shall be asserted based on 


cessation or delays in ope&oris hereunder when xcasioned by fire, war, riot, civil commotion, strikes, 
operations of law or ,rneqferonce by c4ic Government or its agencies. 'acts of nature or oth er causes.







wothor liko or unlike ttse onuverated, beyond the control of Lessee. Upon forfeiture, Lessee shall ac-
count for and pay royaltos accrued to the date of such termination. 


U. (392BURPRED Lessee may at 'any time surrender this lease by executing and tondering to Lessor 
a written room thorcf, and from and after such tender Lessee shall be released and relieved from all 
furthor c ñotins and liability hero or, with respect to or in any way connected with the above de-
scribed promksos or tho onorcizo of Lossoes righm hereunder, except to account fc cnd make payments 
accrued durinrj tCo life hereof. Tender of such rol(2o may be modo by &livory of some to Lessor in per-
en, or to his aent, or by rocordin an the office of tho Clerk of the Court oI the County in which the 
oasod promises ore located, of such release, and paying the recording fco. 


B. ©©t1) All notices herein provided to be givon in writing shall, unless otherwise provided, 
be eailod by rolstered mail to the address Wowing, until some other address is desinatod in a notice 
10 (lvon.


	


ADDRESS: ...... . i2)	 2th.P 


1)'. q AD Z'U©1) In the event the parties hereto can not mutually agree upon any matters 
o71)n out of this base, the some shall be determined by arbitration; the Lessor to select one arbitrator, 
2to Loseco to so1)ect one arbitrator, and the two arbitrators so selected to select a third arbitrator. Such sub-


5ss6on to aftraQon shall be a condition precedent to action by either party hereto, an any court, and it 
is bemoby expressly agreed between the parties hereto that such submission to arbitration may be entered 
of record In tho Court of proper jurisdiction. The determination by such arbitration shall be binding and 


on the parties hereto and may be entered up as the judgment or decree of such court. Expenses 
of o arbitration shall be borne by the parties equally. 


1J•. (A	 ADU1flTV) This lease shall be binding upon and enure to the benefit of the respective

paubos horoto, and their personal representatives, successors and assigns. 


1)6. VOO:®MiA©J') It is aroed that the entire contract and agreement between Lessor and 
Loscco is obodied herein, and that no oral warranties, representations or promises have been made om 
relied upn by Losso or Lessee supplementing, modifying or as an inducement to this Agreement. 


51)1S WHO, Lessor and Los 
ci Q3t co tttc. 


On o pmcscnce ©f:


4e


hove horunto sot their hands and soals the day and 


LESSOR 


\:::1Z.i	 L...


0 
oo01 


................................. .
	 . .;	


ool) 


By	 .........	 ,	 (I) 


TAT1 O ........ . 2.2"''............. 
coucv c I......................... 


0, .	 ............ a Notary Public in and for the State and C unty 


aforesaid, do hereby certify that	 ......... and Fvkzctn^ —44,^)W 
.. 


personally appeared before me this day and acknowledged the due execution 
of ho foregoing instrument. 


Witnss myhand and officiaF seal this ...V..Pk .......day of 


v	 ,


............................ 


Kk^lary Public 


:
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___1 2 Q1Cz/	 _ A. D. 1 19-4711- ' by and 60woon 


of 


and So*o o	 © *o frt pare, oo;oc r000J © 
Loas*r, and Roland F. Doors, inc., of Troy, Now Y©th, of o Oc©	 ocno' roorro1 o as 


L000 


L MM90NO CUUMD That Loo?, in c@ukk*on of *Oo sum of Ono Wiar Ca sh in hand paid, *o rocoW Of which is koby &cui©wodo, undor thecovonaas, c©ndJifk, and a000 
conOo oanod on tho part of Lo600 *0 be paid. O* and porrvo 0 dooz loogo, 10 and lo;3o ozcOivoOy fo 
L0s600, ail ok rigK Nile and noro+ in ond © all and ovo'y propocfh, miningand quarrying ri* 
privilege in and upon Ao lands oronffor dooc0bod, f©joo' wKh Ao Fivflogo of oroc*ing and installingany 
and all machinery and oquipmont, nocos&ry or convonioO, for fho o@o &p©o of opoc'n vth;n, ory 


procong and i&ro1ng of oros and vthiork as found an	 a land &kno or on neighboring 


Tho following doscribod promisesownisid by Loco' and i0uOod in 


c©*1/ and Soo of _ 	 all	 io and intovo gt in and fo

Tho prbyni g og convpyo by 


said 


and oc©ro !;a,Y._/A:_L#/_9T-	 I	 Libor No.	 fi9	 of 000 of Page ------- L-0 


CoMoining &pproivnfoOy ...	 acres, more or loss. However, no mineshaft aidI be placod within

$1?OG hundrod (300) foot of any budding now on the premises except by mth&I cono. 


2. ft3©1T	 Lessor agrees that Lose	 its option may pay and discharge any 
mortgages or oor IiQflB now existing, levied or assessed on or against the above described lands or any zub- 
soquonl liens incurred by the lessors, and, in the event that if exercises such option, if hII be sMbrojod 
*0 the rights of any holder or holders thereof and may reimburse itself by applying to the dizcoro of any 
such mora jo, Mn, or other lion, any royalty or rentals accruing herainor. 


3. ELDS99TS C0VMaM7SD Lesseeshall pay for ifs own account, any and all faxos levied or 
against the mines, winarok, mills, or mining and milling equipment on the above de$cribGd pronizoz during 


oform of this lease, and f not so paid, Ioor, thoir hok or a$gns, may poy the zava and charge such 
paymoM against the Iezeo as royofy duo, or have any other legal remedy. 


£. This lease shall run for a period of five (5) years, and so long thereafter ass mining oper-
o0iovv5 oro po*'foried or maintained on said leased promisoz unless terminated sooner as herein provided. If 
L000 has discovered an ore body on said leased promises by the. time of expiration of said farm, Lesoe may 
0* its op*on, renew said lease for a similar form of years on the same forms and conditionsas herein pro-
vdod, otcapt a o advance royalties which shall continue during any such renewal or renewal, pQriodz 0 a 
minimum of $10.00 per acre, in which even* Lessee shall give Lessor written notice of its intention so to do 
on or beforesixty (60) days prior to the expiration of said term. Upon the renewal of said lease, all royalties, 
adv&ncs or o'horwise shall continue to be paid as though said lease had never been terminated. 


L MNOMED This lease conveys all the right, title and interest of the Lessors in the surface 
lend rights necessary for prospecting, developing and operating any mine or mines in said land, or operat-
ing niHis on said land. Lessee shall have right of ingress and egress, and right of way to and from any place 
where operations are carried on, and to the public highway. Lessee, however, shall use one roadway to and 
from any mine or mill on said land, and shall keep all gates closed or erect cattle guards on such part of said 
premises as are used by if. Lessee agrees that all of its operations on said premises shall be conducted in ac-
cordance with good and customary mining practices. Ores mined from the leased premises may be milled and 
prepared for market thereon or on other lands, separately or in connection with other ores, as Lessee may 
elect. Lessee shall have the privilege of raising ores from said land through shafts or inclines on other lands in 
the area, and the privilege of milling, cleaning or otherwise treating such ores in plants or mills located upon 
such lands. Lesseee shall also have the privilege of transporting to, across, through or under and of raising 
ores mined from other lands through funnels, drifts, shafts or inclines which Lessee has sunk or driven on the 
leased premises for the purpose of working same and of milling, cleaning or otherwise treating such ores in 
mills or plants located upon the leased premises. The privileges referred to in the last preceding sentence shall 
survive the termination by expiration or otherwise of the lease. For any period after such termination during 
which Lessee is (a) raising, through a shaft driven on the demised premises ores exclusively from other lands 
in which Lessor has no interest, or (b) milling, cleaning or otherwise treating on the demised premises, ores 
exclusively from such other lands, or (c) doing both (a) and (b), Lessee shall pay Lessors five hundred (500) 
dollars per year. The right to use underground tunnels, drifts, inclines, or exploration openings existing in 
the leased premises at the termination of this lease shall also survive such termination without payment for 
such use for so long as the use of any of the same may be necessary or convenient for any mining purpose 
connected with this or any other property. 


During the term of this contract all rock waste and jig tailing resulting from the operation of any mines 
located on said premises may be sold by Lessee, and Lessee shall pay to Lessor Fifty (50) per cent of the net 
sales price. It is agreed that either Lessor or Lessee shall have the right to use, without cost, so much of said 
tailing or waste rock as may be required in connection with mining or milling operations or for use on the 
leased premises. Lessee's Judgment and decision as to all matters pertaining to waste materials shall be final 
and binding. In case of forfeiture or surrender of this lease, all tailings and waste, not sold. or remaining on 
the leased premises, if not sold and removed within two (2) years, becomes the property of the Lessor and







Lessee waves all rights thereto and on payment of the damage to the surface by such deps+ of rock wecti. 


and jig t&Iirts left on the teased land more than two ( 2 ) years after termination Lessee shall Ee releasa 'i and 


relieved from all urther obligations or liabilities hereunder. 
Should Lessee erect a mill on the leased premises or use any portion of the leased premises i+ agrees to 


pay Lessor he reasonable annual value of the portion of the surface of the premises required fo' such uso and 
the rocesry storage facilties for rock and failings or other use. If such value cannot be agreed upon b y the 
parties, ii skall be submitted for arbitration as hereinafter provided. Such mill and storage facilities ma l be 
established before arbitration, and an annual payment shall be made promptly after such arbitration is con-
cluded. Upon such annual payment Lessor shall grant to Lessee, by instrument in writing independent of this 
lease, the exclusive right, privilege and license to use the mill site and storage facilities for milling, beneficiat-
ing, stock piling and storing ores, concnfr tes. minerals metals, pertinent in connection with mining or mill-
ing, so long as Lessee shall deem necessary while this lease shall remain in effect. 


Anything hereinbefore to the contrary notwithstanding, Lessee, if not in default shall have the right to 
remove any of its property used in connection with the exercise of the rights and privileges referred to in the 
preceding paragraph within six (6) months after tendering a proper su rre n der and a release of this lease. 


6. A() Lessee shall cover all prospect holes and shall pay all damage to buildings, growing 
crops or timber. Should any regularly used water supply on the premises be drained by mining operons 
carried on by Lessee, the Lessee agrees to furnish Lessor with a new wafer supply equal to the ettibticg wafer 
supply before mining operations were carried on. 


7. ROVALVES AND WORK	 UOTS) L, see, except aerein otherwise pro- 


vded, each year during the life of this agreement beginning ----- Lf/_____.._ ---------


(hereinafter referred to as "work year") shall: 
A. Perform mining operations, conducted in good and miner-like manner and in conformity with propor 


practice, or, 
L Explore by means of bona fide drilling methods or, 


C. Prospect geophysically by means of airborne or ground-operated scientific equipmont, or prospoct 
goochomically by means of soil, water or plant analysis and/or laboratory experiment, or, 


D. Pay the sum of fifty (SO) cents per acre per year on or before the expiration of any work year during 
which Lcszsoo has not performed either A., 8., or C. such payment to be considered advance royalty against 
subsoquont oarned royalties provided, if Lessee terminates this lease prior to the expiration of any work year 
Losoo shall pay Lessor on a pro-rata basis for those months during such work year that this lease was in force 
and effect, unless Lessee has performed either A., B., or C. during the previous part of the said work year. 
After the first four years of this lease, the Lessee will pay to the Lessor at least ten ( tO) dollars an acre on 
lands in which minerals are owned by Lessor and hereby leased, as royalty earned by mining work, roforrod to 
in (A) above or as advance royalty applicable against subsequent royalties. 


L ©VJMU ©G1 L© i1fl In the event of a drop in the market price of Zinc 
or Copper as quoted in the Enginooring and Mining Journal, to loss than twelve ( I 2 ) cents per pound for Zinc, 
and lorly (40) conts per pound for Coppor, the Lesseo may 5uspond all oprotions un$l +he quotod pricos oro 
again equal to at loos* twolvo C IV cents por 0ound for Zinc and forty 140, cont pos pound for Coçor,dur-
ing such poid this lease shall romoin in eec 'e pytie " -011f a mr' m 4'.4o royalty of fy (.0) 
cents an acro per year. The suspension of such work shell not ecood a period of tour 4) yoors ot ony ono 


time.


9. Lessee shall pay to the Lessor a royalty of five () percent of the net pro-  
coeds (ezcopt for such proceeds as is hereinafter specified for metallic ores) to Lessee before processing, 
realized by the Lessee in each month from all marketable nonmetallic mineral products produced from 
ore or mineral substances mined, quarried, or removed from the leased premises, in which minerals are owned 
by Lessor and hereby leased. Lessee shall pay a royalty of five (5) percent of the net smelter return (re-
ceived by Lessee) less freight, of such sulfide and concentrates from metallic ores mined and markets from the 
leased premises in which minerals are owned by lessor and hereby leased. "Concentrates" for the purposes 
hereof means the salabel Zinc, Load, Copper, Nickel, Cobalt, Iron, Gold or Silver minerals economically recov-
orabk. "Not Smelter Return" for the purposes hereof when used with respect to the minerals listed above 
means the price established at smelter, less freight, by responsible buyers of such marketable mineral prod-
ucts or of concentrates of a similar grade and kind produced from ores mined and milled in said district and 
prevailing at the time the concentrates are delivered to the smelter for treatment; but lessee shall be entitled 
to fake credit against any royalties payable under this paragraph for any advanced royalties previously paid 
during the torn of this lease and not previously recovered by Lessee, 


10. (c:©vta'i7	 Royalty payments shall be made by the Lessee on or before the last day 
of each colonder month for all ores delivered at the mill or smelter during the preceding calendar month. Roy-


alty or other payments under this agreement shall be paid (a) to Lessor at 


-------------------or (b) as Lessor may in writing designate. 


II.IRECO2DS aMB REPORUD Lessee agrees to keep an accurate record of all ores mined from the 
loosed premises and of all calculations relative to royalty payments hereunder. Said records may be inspect-
ed by Lessor at all reasonable times. Lessee will make available for Lessor's inspection, at the end of the term 
of this lease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lessee will furnish a factual record of any holes drilled on the land together with a map showing the location 
of such holes, together with copies of all mining maps and records of mines on demised premises or on adja- 
cent promises operated co-jointly with the demisod premises. 


12. 002FE07UPID In case of failure of Lessee to keep and perform any of the terms and obligations 
of this lease, Lessor may give ninety (90) days written notice of the breach or violation complained of. If 
such voktion or default is not removed, or as nearly corrected as possible, within said ninety (90) day per-
iod, this lease shell thereupon terminate; provided, however, that no forfeiture shall be asserted where Lessee 
claims no breach or violation has occurred or that the same has been removed or corrected as nearly as pos-


El
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uuuc31cv mc and entrod I nto	 ...F.	 y o .	 Z	 A. ., I'D ^^Z 


by o boczwoo 	 . 


.	 .	 ./ .
..........  


/'.	
2cL/,.	 .	 •	


County of ...... 4 . 1 /.  


and SQc of .	 .	 .	 .	 o	 fir	 . hriOftQ	 rOGG	 3



LQ5o', and Roland F. Beers, Inc. of Troy. New York. of tha ccond pa rt. ha iminaftor rofQruGd to üs 


WTSSETH:


1. 1W1) That Lessor, 'in coid,oriofl o tho 3um Do OxJ O& C&b in hand 


vhe roc (2 ipt of which is hereby &ckok*jd. under the cóvtnnt, condi tions. and aQOWtQ	 hoo-


0fQ . conta ined on the pert of Lcsseo to be poid, kept and prforid, doGs kao. l. a
nd doviic3Q ctutv-


gy o Lessee, all and every prosvocting andmin ing right and privUQ in Ed n the ICRdo hrQWGQQr 


ocribed, togethe r with the privilege of woing and inzvoMng any and all mhãnQry &wd equipmQM. 


oc2ssry or ccw2nint, for the sole purpme of prospecn, min. pvocessine and Marketing 01 OQS 


and mine ra ls	 oud on this l and alone or co-join t ly with nocOvifl I&iids. 


The following	 cribGd promises owned by Lessor and	 in	 .-	 •	 . 


. 44i'.	 .	 Cowy and State of .	 . ?:.?ø. 


br4zd substantially by the following I ds: 


NORTH	 . I	
g (r 


EAST 


SOUTH 4^''4 


1 el^et .. - . I 
WEST	 . 


/3/	 /'• JI	 CS more or lees 


roservin, however, throe hundred (300) feet Trom the main buildings now on the premises. on which 


no mine shaft shall be placed by either party except by mutual consent. 


2. (3©2'3	 Lessor warrants and a g rees to defend the title So the lands herein-


before described, and agrees that Lessee at its option may pay and discharge any taxes morages or 
other lions existing. levied or assessed on or against the above described lands, and, in the event that it 
oorcises such option, it shalt be subrotated to the rights of any holder or holders thereof and may reim-
burse itself by applying to the discharge of any such mortgage, tax, or other lien, any royetty or 
accruing hereunder. 


3. ( 79QMI This lease shall run for a period of five t5 years, and so long thereafter ac mining, 


operations are performed or maintained on said leased premises unless terminated sooner as herein pro-
vided. if Lessee has discovered an ore body on said leased premises at the time of expiration of said term. 
Lessee may at its option, renew said lease for th similar term of years on the same terms and conditions as 


herein provided, in which event Lessee shall give Lessor written notice of its intension so to do on or 
before sixty (60) days prior to the expiration of said term. Upon the renewal of said lease, all royalties. 


'orttes or otherwise. shall continue to be paid as though said lease had never been terminated. 


4. (eOC flCT) This lease conveys the surface land rights necessary for prospctin. de 


veloping and operating any mine or mines in said land, or operating mills on said land Lessee shall havQ 
right of ingress and egress, and right of way to and from any place where operations are carted on and 


the public highway. Ores mined from the leased premises may be milled and prepared for ma.LeQ Oco 
on, or on other lands. separately or in connection W ith other ores. as Lessee may elect. Lessee oove 


shall use one roadway to and from any mine or mill on said land, and shall keep all gates c(oscd on sucP 


part of said premises as are used by it. Lessee agrees that all of its operations on said premows s hall be 


conducted in accordance with good and customary mining practices. Lessee shall have the privilee 
raising ores from said land through shafts or inclines on other lands in the area, and the prin(eQ of m(i 


ing,, cleaning, or otherwise treating such ores in plants or mills located upon such lands Lessee shall air 


have the privilege of raising ores mined from other land through shafts or inclines which Lessee has 
sunk or driven on the leased premises for the purpose of working same, and of milling, cleaning or other -


wise treating such ores in mills or plants located upon the leased premises. The privileges referred to in 
the lost preceding sentence shall survive the termination, by expiration or otherwise, of the lease. For any 
period after such termination during which Lessee is a) raising, through a shaft driven on the demised 


premises ores exclusively from other lands in which Lessor has no interest, or )b) milling, cleaning or 


otherwise treating on the demised premises. ores exclusively from such other lands, or l c doing both 


(a) and (b). Lessee shall pay Lessor five hundred 500) dollars per year. The right to use underground 
inclines or exploration openings existing in the leased premises at the termination of this lease shalt also 


survive such termination for so long as the use of any of the same may be necessary or convenient for any 
mining purpose connected with this or any other property. 


During the term of this contract all rock waste and j ig tailings resulting from the operation of any 


mines located on said premises may be sold by Lessee. and Lessee shall pay to Lessor fifty (501 per cent 
of the net sales' price. It is agreed that either Lessor or Lessee shall have the right to use, without cost, so 
much of said tailings or waste rock as may be required in connection with mining or milling operations or 
for use on the leased premises. Lessee's judgment and decision as to all matters pertaining to waste mater-
ials shall be final and binding. In case of forfeiture or surrender of this lease, all tailings and waste. not 
old, or remaining on the leased premises, if not sold and removed within two 12) years. become the







propry of the Lessor. and Lossoo wVG$ all rights thrto and thH bo ro9aod @nd F0060VC4 


further obligations or liabilities borQur1dor. 
Should Lessee ereci & mill	 *Q lomod pvamizw. 12 oroos to oy Lar tho rcman6townual 


of the portion of the surface of tho	 ss rcuied fov such mill 920. Cal tbo nOc095OtV s2©'D00 9CLiti -
tics for rock and tailings. If such value connl bo arc-c	 W	 bo su*d fe' 


@etroion as hereinafter providod. Such mill and storage fcciVtIe oy bo ostthl'iod befora	 CA 
payment shall be made promptly after such arbitration is conck.dod. Up paymont Lossor cihaH rc2 
to Lessee, by instrument in writing independent of this lease, IM 	 shie f ight . Pfivlle6o and licenso 2



use the mill site and storage facilities for rniHir, benaficiating, stock piIin and sWhe ores, concon-


tratcis, minerals, metals, pertinent in connection with mining or miUin. so cong as Lessee shaH doom 


necessary. 


Anything hereinbefore to the contrary notwithstanding, Lessee shall hove the right to remnovo any of 
its p'operty used in connection with the exercise of the rights and privileges reorred 	 in the weicediAg 
sentences of this paragraph within six (6) months after tenderig a release of the sco. 


5. (C[) Lessee shall cover and case all prospect holes, and shell pay all dnwo O (rowrt3 


crops or trniber. Should any regularly used water Supply on the premises be drained by mining operations 
carried on by Lessee, the Lessee agrees to furnish Lessor with a'new water supply oquaI to the eistn 
water supply before mining operations were carried on. 


6. (GIC	 ©YA?	 A	 7©Z	 Lessee. pcwt,ap herein othowic 


provided, each year during the life of this agreement beginning .*L)......... 	 . 
(hereinafter referred to as "work year") shall: 


A. Perform mining operations, conducted in good and minor-like manner and in c@nGni2y 
with proper practice, or, 


B. Explore by means of bona fide drilling mathods, or, 


C. Prospect geophysically by means of airborne or ground-operated scientific oquipmnomt. 07 


prospect geochemically by means of soil analysis and laboratory orzperiment, or, 


D.Pay the sum of fifty (50) cents per acre per year on or before the expiration of any work ycar 


during which Lessee has not performed either A. B. or C. such payment to be considered advance royalty 


against subsequent royalties provide. if Lessee terminates this lease prior to the expiration of any work 
year Lessee shall pay Lessor on a pro-rata basis for those months during such work year that this lease was 
in force and effect. After the first four work years of this lease, the Lessee will pay to the Lessor ton (10) 
dollars an acre in lieu of required mining work referred to in (A) above during any work year, payable 
at the end thereof, as advance royalty applicable against subsequent royalties. 


7. l ll© @V kVOUU O 17) In the event of a drop in the moc'wt pice of 
Zinc or Copper as quoted in the Engineering and Mining Journal, to less than twelve (12) cents per pound 
for Zinc, and forty 40 cents per pound for Copper. the Lessee may suspend all operations until the 


quoted prices are again equal to at least twelve (12) cents per pound for Zinc and forty (40) cents per 
pound for Copper, and that during such period this lease shall remain in effect without the payment of a 


minimum advance royalty. The suspension of such work shall not exceed a period of four (4) years at 


any one time. 


8 (©ALVO) Lessee will pay to Lessor a royalty of five 5) per cent of the market value of such 


sulfide and metallic concentrates from ores mined and marketed from the leased premises. "Concen- 
trates,' for the purposes hereof, means the salable Zinc, Lead. Copper. Nickel, Cobalt, Iron, Sulfidos 


Gold, and Silver accromically recoverable, as determined above at the mill or concentrating plant where 
treated "Market value, for the purposes hereof when used with respect to the sulfide minerals listed 


above, means the price established f.o b. cars at the mill by responsible buyers of concentrates of a simi-
lar grade and kind produced from ores mined and milled in said district and prevailing at the time the ores 


are delivered to the mill for treatment 


9 (ROYALTY	 YTS) Royalty payments shall be made by the Lessee on or before the last da 



of each calenda r month for all ores delivered at the mill during the preceding calendar month Royalt 


nr thr payments under this agreement shall be paid a to Lessor at


or (b i as Lessor may in writing designate. . . . /V/ a A-W, - 


10 (RECORDS AND tl'0TS Lessee agrees to keep an accurate record of all ores mined from 
the leased premises and of all calculations relative to royalty payments hereunder Sad records ma' be 
inspected by Lessor at all reasonable times Lessee will make available for Lessor inspection, at all 
reasonable times during the term of this lease information as to the location and footage of each bole 
drilled on said land At the termination Lessee will furnish a factual record of an y holes drilled or the land 
together with a map showing the location of such holes 


11	 (©tlOTUi In case of failure of Lessee to keep and perform the terms and obligations 
this lease Lessor may give thirty 30' days written notice of the breach or vrolat'on cnrnplanes.l nf 
and if such violation or default is not removed or as nearly corrected as possible. 	 thin sad e"d bs

lease shall thereupon terminate, provided, however. that no forfeiture shall be asserted whe"e Lessee 
claims no breach or violation has occured or that the same has been removed ::.r corrected as nea''1 
possible within the nnet'. 90' da period in which event the same shall be submitted for ar.raton ir 
accordance with Paragraph 1 14 of this l easeo r-wided further that no forfeiture shall be asserted based on 
cessation or delays in ooerations hereunder when occasoned by fire, war, riot, civil commotion, strikes. 
operations of law ,r interference b y the Government or its agencies acts of nature or other causes.
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A TE OF NEW YORK	 ) 
UIINTY OF Rensselaer	 ) 


On this 1st day of May	 In the year Nineteen Hundred Fff"eit 
before me personally came Shirley H. Clickner	 to me known 9 who,, being by

me duly tworn did depose and say that he resides in the Town of Brunswick, N.Y. and 
that he io Autbnrized Agent	 of Roland F. Beers  Inc. , the corporation described

in and which Gxecuted the above instrument; that he knows the seal of said corporation; 
that the secil afiied to said instrument is such corporate seal; that It was so affixed by 
Order of the Board of Directors of said corporation, and that he signed hia name tnereto 
by like order,


çj cL 
Notary Public in the Stiof New —Y-u-ur 


1v Cormission Expires: 


\
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Lessee wivos all rights thereto and on p&ymn* of fho Srncgo c'o tho gurfaco by such dopozil oQ roct wact 
and jig tailings left on the leased land more then two (2) yooro affor *orr&nton L5se ahall bo r000 ci 
rø)evod from oil furøer obligations or Ibilitks gioroundor. 


Should Leoe erect a mill on the loosed promises or use any portion of the loozod promriooB, K cgacoz 00 
pay Lessor AQ reasonable annual value of the portion of the surface of tio promises rouirod qce oo	 oo 
the necessary storage facAtios for rock and failings or other use. If such	 cannot be o9rood upon bi 
parties, it shall be submitted for arbitration as horoineftor provkk 	 storage cacii1icos ci

established before arbitration, and an annual payment shall bo made promptly after ouch bac 
cluded. Upon such annual payment, Lessor shall grant to Lesseo, by inst'umont in wrting independent of 4s 
lease, the exclusive right, privilege and license to use the mill sito and storage faciUtios for mi9ling, booiJlclat-
ing, stock piling and storing ores, concentrates, minerals, metals, pertinent in connection wt 	 iQlng iw

ing, so long as Lessee shall deem necessary while this lease shell remain in affect. 


Anything hereinbeforo to the contrary notwithstanding, Lessee, if not in default, shell havo tho rgt to 
remove any of its property used in connection with the exercise of the rgh*s and orikges roforrod to in *o 
preceding paragraph within six (6) months after tendering a proper surrender and a roloaso of thiis lease, 


6. Lessee shall cover all prospect holes and shall pay all damage to balhings, gr©lsj 
crops or timber. Should any regularly used wütor supply m the prosos ho drained by snining 
carried on by Lossoo, the Lossoo ogroos to furnish Lessor with a no 	 ieQor supply equal t© tho exIsting water 
supply hoforo mining oçsoro*ions woro carved on. 


7. MVi%NCED ROVALVOMAND 7©Z	 LossoL, oxeopt as heroin 
vided, each year during the life of this agreement beginning  
(hereinafter referred to as "work year") shall: 


A. Perform mining operations, conducted in good and minor.flko manner and in conformity w6Q pçc 
practice, or, 


B. explore by means of bone fide drilling methods, or, 
C. Prospect geophysically by means of airborne or ground-oporafod scientific ouipmont, er 


geochomically by means of soil, water or plant analysis and/or laboratory experiment, or, 
D. Pay the sum of fifty (50) cents per acre per year on or before the expiration of any work yoer d&g 


which Lessee has not performed either A., L, or C. such payment to be considered advance royalty against 
subsequent earned royalties provided, if Lessee terminates this lease prior to the expiratkn of any work year 
Lessee shall pay Lessor on a pro-rata basis for those months during such work year that ths lease was in force 
and offoct, unlos a see has performed either A., ., or C. during the provious part of the said work year. 


E,?( After the first ars of this lease the Lessee will pay to tho Lessor at least ton (tO) dotJiari an acre on 
lands in which miArals are owned by Lessor and hereby leased, as royalty earned by mining work, referred to 
in (A) above or as advance royalty applicable against subsequent royalties. 


0. (PI© © W©c	 3 WOU MaRNM In the event of a drop in the morot price of BOO 
or C.oppor as aua 4p rl ;n 014 o Enq;nooviRg nd Wnivg Journal to loss than twelve (12) conts per pound for 
and forty (40) cont,per pound for Ceppor, the Lessee may suspend all operations until the quoted prices are 
again equal to at icast twelve I IV cents por pound for Zinc and forty (40) cents per pound for Coppor, dur-
ing such porod Ws loose shall remain in effect with the payment of a minimum advance royalty of fifty (©) 
cents an acre par yoar. The suspension of such work shall not ®ceed a period of four (4) years at any one 
time.


9. MARMED ROVaLTOM Lessee shall pay to the Lessor a royalty of five (5) percent of the not pro-
ceeds (except for such proceeds as is hereinafter specified for metallic ores) to Lessee before processing, 
realized by the Lessee in each month from all marketable nonmetallic mineral products produced from 
ore or mineral substances mined quarried, or removed from the leased premises, in which minerals are owned 
by Lessor and hereby leased. Lessee shall Day a royalty of five (5) percent of the not smelter return (re-
ceived by Lessee) less freight of such sulfide and concentrates from metallic ores mined and markets from the 
leased premises in which minerals are owned by lessor and hereby leased. "Concentrates" for the purposes 
hereof means the salabel Zinc, Lead, Copper, Nickel, Cobalt, Iron, Gold or Silver minerals economically recov-
erable. "Net Smelter Return" for the purposes hereof when used with respect to the minerals listed I 
means the price established of smelter, lass freight, by responsible buyers of such marketable mineral 	 '-






ucts or of concentrates of a similar grade and kind produced from ores mined and milled in said dstric 
prevailing at the time the concentrates are delivered to the smelter for treatment; but lessee shall be entii. 
to take credit against any rcyalties payable under this paragraph for any advanced royalties previously paid 
during the term of this lease and not proviously recovered by Lossee. 


'0. (VLTV PVTh) Royalty payments shall be mado by the Lessee on or before the test day 
of each calendar month for all ores doliverod at the mill or smelter during the pre, d, pg calondarjsnth. l- 
alty or other payments under this agreement shalt be paid (a) to Lessor at 


-. -------or (b) as Lessor may in	 ri+ng designate. 


II. MIMMDS AND tl?OVS) Lessee agrooz to keep an accurate record of all ores mined from the 
leased promises and of all calculations relative to royalty payments hereunder. Said records may be inspect- 
ed by Lessor at all reasonable times. Lessee will make available for Lessor's inspection, at the end of the term 
of this lease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lessee will furnish a factual record of any holes drilled on the land together with a map showing the location 
of such holes, together with copies of all mining maps and records of mines on demised promises or on adja-
cent premises operated co-jointly with the demised promises. 


12, 002FIMURM In case of failure of Lessee to keep and perform any of the terms and obligations 
of this lease, Lessor may give ninety (90) days written notice of the breach or violation complained of. If 
such violation or default is not removed, or as nearly corrected as possible, within said ninety (90) day per-
iod, this lease shall thereupon terminate; prrviid, however, that no forfeiture shall be asserted where Lessee 
claims no breach or violation has occuned or tet the same has been removed or corrected as nearly as pos.
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WE


i.esseQ waives all rights thereto and on payment of the damage o the urfQce by such deposit of rock wf 
and jg failings left on the leased land more then two (2) yearsafter termin&on Lessee shall be released and 
relieved from all further obligations or liabilities hereunder. 


Should Lessee erect a mill on the leased premi ges or useany portion of fhe leased . promises, it agrogs 10 
pay Lessor He reasonable annual value of the portion of the surfoco ©f the promos required for such use 
the necsry storage faciRes for rock and fai'lings or other use. If Buch value cannot be agrQd Upon by fho 
parties, it 6GU be submitted for arbitration as hereinafter provided. Such mill and storage facilities may bo 
established bofore arbitration, and an annual payment shall be made promptly offer such arbitration s con 
cluded. Upon such annual payment, Loo' sLI grant to Lessee, by instrument in writing independQnt of 
lease, the exclusive right, privilege and license to use fhe mill site nd storage facilities for milling, benofkio-
ing, stock piling and storing ores, concentrates, minerals, metals, porfinoM in conneeon with mining or mill-
ing, so long as Lessee shall deem necessary while this lease shall remain in effect. 


Anything herenbefore to the contrary nowth+&ndin, Losee, if not in default, shall ive fho right*© 
remove any of its property used in connection with the axarciso of the rights and privileges referred to in tho 
preceding paragraph within six (6) months after tendering a proper surrender and a release of this lease. 


6. I(BI) Lessee shall cover all prospect bolos and shall pay all damage to buildings, growing 
crops or fii'vber caused by operations ©f Lessee. Sho4d any reguksy used water supply on tW pom;sos be 
drained by mining operations carried on by Lessee, the Lessee agrees to furnish Lessor with a new water sup-
ply equal to the existing water supply before mining operations were carried on. 


7. (AJED [MALVOM tW0 r,70RU 209UMMIMM Lessee, ,taxcQpt as herein otherwise pro-
vided, each year during the life of this agreement beginning ------------------ ---- --___ ____, 19-----
(hereinafter referred to as "work year") shall: 


A. Perform mining operations, conducted in good and miner-like manner and in conformity with proper 
practice, or, 


B. Explore by means of bona fide drilling methods, or, 
C. Prospect geophysically by means of airborne or ground-operated I scientific equipment, or prospect 


geochomically by means of soil, water or plant analysis and/or laboratory experiment, or, 
D. Pay the sum of fifty (50) cents per acre per year on or before the expiration of any work year during 


which Lessee has not performed either A., B., or C. such payment to be considered advance royalty against 
subsequent earned royalties provided, if Lessee terminates this lease prior to the expiration of any work year 
Lessee shall pay Lessor on a pro-rata basis for those months during such work year that this lease was in force 
and effect, unless Lessee has performed either A., B., or C. during the previous part of the said work year. 
After the first four years of this lease, the Lessee will pay to the Lessor at least ten (10) dollars an acre on 
lands in which minerals are owned by Lessor and hereby leased, as royalty earned by mining work, referred to 
in (A) above or as advance royalty applicable against subsequent royalties. 


8. (PU©1 OF W©Z OW L©W 1V) In the event of a drop in the market price of Zinc 
or Copper as quoted in the Engineering and Mining Journal, to (ass than twelve ( 12) cents per pound for Zinc, 
and thirty (30) cents per pound for Copper, the Lessee may suspend all operations unfit the quoted prices are 
again equal to at least twelve (I 2) cents per pound for Zinc and thirty (30) cents per pound for Copper, dur-
ing such period this lease shall remain in effect with the payment of a minimum advance royalty of fifty (50) 
cents an acre per year. The suspension of such work shall not exceed a period of four (4) years at any one 
time. 


oo 9.o(E l©Y&LTOES) Lessee shall pay to the Lessor a royalty of five (5) percent of the net pro-
ceeds (except for such proceeds as is hereinafter specified for metallic ores) to Lessee before processing, 
realized by the Lessee in each month from all marketable nonmetallic mineral products produced 


'
f rom 


ore or mineral substances mined, quarried, or removed from the leased premises, in which minerals are owned 
by Lessor and hereby leased. Lessee shall pay a royalty of five (5) percent of the net smelter return (re-
ceived by Lessee) less freight, of such sulfide and concentrates from metallic ores mined and marketed from the 
leased premises in which minerals are owned by lessor and hereby leased. "Concentrates" for the purposes 
hereof means the saleable Zinc, Lead, Copper, Nickel, Cobalt, Iron, Gold or Silver minerals economically recov-
erable. "Net Smelter Return" for the purposes hereof when used with respect to the minerals listed above 
means the price established at smelter, less freight, by responsible buyers of such marketable mineral prod-
ucts or of concentrates of a similar grade and kind produced from ores mined and milled in said district and 
prevailing at the time the concentrates are delivered to the smelter for treatment; but Lessee shall be entitled 
to take credit against any royalties payable under this paragraph for any advanced royalties previously paid 
during the term of this lease and not previously recovered by Lessee. 


10. ()©YALTY PAVTS) Royalty payments shall be made by the Lessee on or before the last day 
of each calendar month for all ores delivered at the mill or smelter during the preceding calendar month. Roy-


alty or other payments under this agreement shall be paid (a) to Lessor at _____________________________ 


--------------------------------- - or (b) as Lessor may in writing designate. 


II. (RECORDS i%WD ROPORM Lessee agrees to keep an accurate record of all ores mined from the 
leased premises and of all calculations relative to royalty payments hereunder. Said records may be inspect-
ed by Lessor at all reasonable times. Lessee will make available for Lessor's inspection, at the end of the term 
of this lease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lessee will furnish a factual record of any holes drilled on the land together with a map showing the location 
of such holes, together with copies of all mining maps and records of mines on demised premises or on adja-
cent premises operated co-jointly with the demised premises. 


12. O1O1TiJi) In case of failure of Lessee to keep and perform any of the terms and obligations 
of this lease, Lessor may give ninety (90) days written notice of the breach or violation complained of. If 
such violation or default is not removed, or as nearly corrected as possible, within said ninety (90) day per-
iod, this lease shall thereupon terminate; provided, however, that no forfeiture shall be asserted where Lessee 
claims no breach or violation has occurred or that the same has been removed or corrected as nearly as pos-







ibk within the ninety (0) day period, in which event the saw shall be submitted for arbitration in accord-anco with Paragraph 15 of this lease. Providod further That no forfeiture shall be asserted based on cessa-tion or dolays in operations hereunder when occasioned by firo, war, riot, civil commotion, strikes, opera-tions of law or interference by the Governmen
t
 or its agencies, acts of nature or other causes, whether like or unlike *hoe enumerated, beyond the control of Lessee. Upon forfeiture, Lessee shall account for and pay royaltios acccruod to the date of such termination and oocufe and	 L tender to Lessor & written release and surrender thereof in proper form to be recorded in the Office of the ---- - - - ----- - - - ---- -------------County Clerk. 


13, MMENM Losee may at any time, when not in dofaulf, surrender th is leao by onocuting and *ondorin j to Lessor a written release thereof in proper form to bo recorded in the Offko of the __ County Clerk, and from and after such tender Lessee shall be released and relieved from all further obliga-tions and lability hereunder, with rospoct to or in any way connected with the above described premises or the eiorci6o of Lessee's r ights hereunder, except to account for and make payments accrued during the life hero. of. Tender of such release may bo made by delivery of same to Lessor in porson, or to his agent, or by rocord-ing such release in the Offico of the Clerk of the Court of the County in which tho leased promises 
are to-catod, and paying tho recording foe. 


R.	
All notices herein provided to bo gven in writing shall, unless oTherwise provided, 


be mailod by registered mail to the addross following, until some other address is dosignatod in a notice so 
gvon. 


LESSOR 'S ADDRESS: 


L ESS EE 'S ADDRESS: ROLAND F. BEERS, INC., P. 0. Box 1019, Troy, New York. 


IS. EARDMInVOMD In event the parties hereto cannot mutually agree upon any matters ori g ins out Of this lease, the some shall be determined by arbitr a tion; the Lessor to select one arbitrator, tho Lessoo to select one 
arbitrator, and tho two arbitrators so selected to select a third arbitrator. Such submission to arbi-


tration shall be a condition precedent to action by either party hereto, in any court, and it is hereby etprossly 
agreed between the parties hereto that such submission to arbitration may be entered of record in the court 
of proper jurisdiction. Tho determination by such arb itration shall be binding and conclusivo on the parties 
hereto and may bc, entered as tho judgment or decree of such court. Ezponses of the arbitration shall bo borne by the parties equally. 


16. BIILIVfl This lease shall be binding upon and onuro to the benefit of The respective par. 
ties hereto, and their personal reprosaa*vec, Succossors and assigns. 


17. &'Oc	
It is agrood that tho oe*iro contract and agreement botwoon Lessor and 


L000 is embodied heroin, and that no oral warranties, representations or promises have boon made or reUod 
by Lessor or Locaeo supplementing, modifying or as an indcomont to This Agreement, 


IN WITNaSS WHEREOF, Lessor and Losoco have hcojet® sot Their hands and soolo the day end poor first aovo written. 


I


In The pr000np of:


d^ - - 4- ,̂-e2 ----------------
LESSOR 


-------------- / ------------- (goal) 


STATE © 
COUNTY (OF	 0 00. 


q@u-oaai4 do 


U,	 a Notary 
Public in and for the Stçp and 
horoby co?My that  


--------
poro@naIy epoarod bo 


fore me this day and 0cknowIod0o The d1e oecu 
of the forooing inotrusoi*. Wlt000 my hand 


and official sod This _iL da of _t ------ 


4 --- ------- ------- 
co7	 lc3ijo	 plros:


------------------------------------- (seal) 


load) 
LESS EE 


OLAND F. 1F.1S INC. 


v	 (seal) ill ©rid At 


STATE OF NEW VOgIN	 0 
County of	 -	 000. 


- 
On this _1th day/ -- ---- 	 Hun. Nineteen un. 


drod	 ----
Move me porsondly 


came 


to &oe known, who, being by me duly sworn, did de-
pose and say that he resides in the aZ 


and that ho is 
ofRoland F. Dears, 


One., the corporation described in and which enecutod 
The above instrument; that ho knows the seal of said 
corporation; That the seal afined to said instrument is 
ouch corporate seal; that it was so afflod by Odor 
of The tloord of DiVOOOM of said corporation, and 
That he signed his name thereto by like order, 


Notary Public in the Soato of Now York 
My CommissIon [pires: 


- --Hwz
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ROLAND F. BEERS, 
P. 0. Box 1019 
Troy, New York 


IN C. 


LEASES 


NOTE: Copies of the following leases will be 
sent at a later date: 


Lease No.	 9.0-1-42 
9.0-1-43 
9.0-1-44 
9.0-1-45 
9.0-1-46
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-ATTACHM-EN-T- C 
L[	 J 


ROLAND F. BEERS, INC. 
P 0 Box 1019 
Troy, New York	 1	 Thr 


2 Physical Descriptions:- 


(a) In this discussion, the history of 
the area is not restricted to that involvigcLeorinéraTUj 


The only mining and production known to have takenpiace in-the 
Explor-a-tion - -pits- -and area were limestone (marble) operations. 


open quarries dot the area in a trend extending from U. S. Route 1 
at North Pond northeastward to the latitude of Crawford Pond. 
Although openings are numerous, gross production from the 
prospect area does not appear to have been significant. Judging 
from the number of field kilns, the limestone production was 
burned as used locally. No limestone production has been 
recorded from this area for many years. 


During the past three years, the Dow Chemical Company has 
been intensively prospecting a limited, s padum ene -bearing, 
pegmatite belt at South Warren. Mining has not been started 
to date.; Because of the restricted nature of this deposit, no 
conflict in land acquisition is foreseen which would involve the 
proposed Warren - Friendship exploration program. 


Insofar as is known, no serious exploration for sulfides has 
taken place here, other than the efforts of the staff of Roland 
F. Beers, Inc. After demonstrating the nickel ore body 
potential of the Crawford Pond Prospect (ref.: DMEA Docket 
#4797), exploration efforts of the Corporation were directed, 
in part, to the search for other nickel-bearing ultrabasic 
(peridotite-norite) bodies. This search, as a natural con-
sequence, included reconnaissance magnetometer surveys of 
the suspected trend southwest of Crawford Pond. These 
magnetic surveys were, for the major part, confined 
to public roads and power lines. 	 A map showing these

magnetic data is attached. As a direct result of this work, 
two ultrabasic bodies have been discovered, both of which 
are similar in most respects to the mineralized peridotite 
at Crawford Pond. 


As a parallel effort to the geophysical program, a rapid-
reconnaissance method of boulder tracing and evaluation was 
developed by Dr. J. R. Dunn, consultant to this company. 
The technique was effectively applied to the Warren-Friendship 


•	 area; preliminary results are shown on an attached map, showing 
significant boulder occurrences and outcroppings of ultrabasic 
rocks.
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Troy, New York 


(b) Insofar as is known, all of the recent exploration activities, 
involving the search for nickel-bearig ultrabasics, 
described in 2(a) were conducted by staff members of 
Roland F. Beers, Inc. 


(c) There has been no production of nickel-cobalt in the area. 


(d) It is not possible, at this time, to estimate the potential 
ore reserves of the Warren-Friendship area. 


S


9
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ROLAND F. BEERS, INC.

P. 0. Box 1019 
Troy, New York 


(e) Geologic features 


The prospect area is contained in a rectangular strip about 
two miles wide and 15 miles long, extending S 18° W from the 
south shore of Crawford Pond, It lies in the towns of Union, 
Warren, Waldoboro, Cushing and Friendship, Knox and Lincoln 
Counties, Maine (Waldoboro Quadrangle, U. S. G. S. Topographic 
Map). The prospect will cover 30 square miles or more, 
depending upon the extent of significant discoveries. 


The prospect is a southerly extension of the Crawford Pond 
Prospect (nickel-cobalt) (DMEA application, Roland F. Beers, Inc., 
dated March 4, 1958, Docket No. 4797). It is the result of 
reconnaissance exploration in search of a postulated extension of 
the ultrabasic rocks and the associated nickel-bearing sulfides 
described inthe earlier application. Since the geology, petrology 
and mineralogy are similar to those described in the former 
application, only the salient features are reported here. More 
detailed information is contained in the earlier report on geology, 
copy of which is attached. 


General Geology 


The regional geology has been reported by Smith, Bastin and 
Brown (1907), Bastin (1908), Houston (1956) and Dunn (1958). 
A preliminary geologic map was published by Keith in 1933. 
The area is underlain principally by Lower Paleozoic meta-
sediments which are intruded by mafic rocks, granite and 
pegmatites. The sedimentary rocks include quartz-biotite schist, 
quartzite and marble. Mafic rocks range from dense, massive 
peridotite composed chiefly of olivine, plagioclase (An 55),, 
pyroxene and pyrrhotite to an altered phase composed of "green 
coarse-grained actinotite-anthophyllite rock containing minor 
chlorite, biotite and magnetite"(Dunn, 1958). The schist ranges 
in composition from a quartzitic variety to dense, black, fine-
grained biotite and gneissic varities, sometimes showing 
lit-par-lit injections composed of quartz and feldspar. Granite 
and granite pegmatite crosscut frequently, showing strong 
reactions with the intruded rocks. 


•	 Marble crops out in a wide north south belt extending along the 
west side of the prospect for a distance of more than 18 miles.
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ROLAND F. BEERS, INC. 

P. 0. Box 1019 
Troy, New York 


Other isolated marble outczap occur east of the peridotite belt 
on the Crawford Pond Prospect. The marble Is of Caxnbro-Ordovlclan 
age (Bastin, 1908) and varies from a coarsely crystalline calcitic 
variety to white dolomite interbedded with biotite schist, "altered 
at the contacts through an amphibole-rich caic-silicate rock into 
the biotite schists and gnelsses" (Dunn, 1958). 


Structural Geology 


On the Crawford Pond Prospect "the general attitude of the schists 
and gneisses is N 20 0 E and vertical". "Regionally the foliation 
strikes N 200 E and dips 75-85 0 southeast, parallel to the axial 
planes." (Houston, 1956) The peridotite conforms to this. general 
attitude as far as outcrops and geophysical observations can show. 
A reconnaissance interpretation of aerial photographs Indicates 
structural trends which conform to this attitude on the Crawford 
Pond Prospect. The photographs also indicate definite structural 
features in other parts of the area. Preliminary examination 


•	 of these trends In the field and reconnaissance geophysical surveys 
show that the prospect can be mapped in detail with satisfactory 
results. A copy of the reconnaissance aerial map is attached. 


Sulfide Mineralization 


Outcrop and pit samples taken on the Crawford Pond Prospect 
have shown that the pyrrtite body occupies up to 3516 of the 
volume of the rock. Analyses of this material show 5% sulfides 
on the western border up to 35%to the east (Dunn, 1958). Assays 
for economic minerals show the following values: 


Element Sample #1 Sample #2 


Ni 0.508% 0.817% 
Cu 0.33 0.53 
Co 0. 066 0.088 
Zn 0.7 0.2


#1 - Grab sample averaged from entire outcrop 
#2 - Average sample from east side of outcrop. 


Reports of assays are attached. 
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These results, taken on the Crawford Pond Prospect, are 
comparable to those which have been found in the extension of 
the prospect to the south. It should be noted that the outcrops 
of sulfide-bearing rocks have not been found where the EM 
surveys show the maximum conductivity but in a parallel belt 
to the west. At the locations of maximum conductivity, the 
sulfide-bearing rocks are completely covered, frequently at 
low-elevations covered with swampy ground or water. Where 
outcrops have been found, as shown on the accompanying map, 
samples have indicated a range of sulfide content equivalent 
to that found on the Crawford Pond outcrops. Spot tests of 
grab samples taken at the outcrops indicate that the content of 
nickel, cobalt and copper is comparable with that found in 
similar samples on the Crawford Pond Prospect. The magnetic 
axis associated with these outcrops lies to the east some 100 feet, 
as is also the case onte Crawford Pond Prospect. 


References: 


Bastin, E. S.,, 1908, U. S. Geol. Surv. Atlas, Rockland Folio (158) 


Bastin, E. C., 1908 (2), Apyrrhotitic peridotite from Knox 
County, Maine, Jour. Geol., vol. XVI, no. 20 


pp. 124-139. 


Dunn, J. R., in Beers, Roland F., Inc. (1958) Application for 
DMEA assistance at Crawford Pond Prospect, 
Knox County, Maine. Section 2(e), Attachment C. 


Houston, R. S. (1956), Genetic Study of Some Pyrrhotite Deposits 
of Maine and New Brunswick, Bulletin Maine Geol. Sury. 


Keith, Arthur, 1933, Preliminary geologic map of Maine,

Geol. Survey, Orono, Maine 


Smith, G. 0., Bastin, E. S., and Brown, C. W., 19070 
U. S. Geol. Surv. Geol. Atlas, Penobscot Bay Folio (149) 
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(f)	 The Warren-Friendship Prospect, as described herein, seems 
to constitute a natural extension to the south of the nickel-cobalt-
copper bearing ultrabasic rocks at the Crawford Pond Prospect. 
Bedrock geology, structure, and the mineralogy of sulfide 
deposits all seem to parallel the facts observed at Crawford Pond. 
It Is logical to consider this prospect as a continuation of these 
circumstances. 


It has been conclusively demonstrated that the combined 
geological-geophysical program proposed in this application 
Is capable of locating sulfide-bearing ultrabasics. 


The geological setting exists in which the desired ultrabasics 
occur, and techniques are available to locate these bodies. 
There is every reason to assume that certain of these host 
bodies will be as heavily mineralized with nickel sulfides as 
that at Crawford Pond. 


Anticipating favorable action on the pending application 
(DMEA Docket No. 4797; dated March 4, 1958), It should 
be noted that progress in exploration at Crawford Pond will 
be of Immediate benefit in the prosecution of the Warren-
Friendship Prospect survey. 


(g)	 See attached maps 'and assays.
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(e)* The nickel -copper -cobalt -zinc prospect, immediately 
southwest of East Union, Maine, is in a peridotite 
which has been intruded into biotite schist of the 
Penobscot formation of Cambrian age. The exposed 
peridotite is generally uralitized in the sulfide-poor 
zones and relatively unaltered in the higher-grade 
zones. The attitude of the layering of the peridotite 
and of the schistosity of the biotite schist wall rocks 
averages N. 20° E. and vertical to steeply eastward 
in dip. The axes of the magnetic maxima and the 
trend of the electromagnetic crossovers are also 
basically parallel to the N. 20 0 E. strike. 


The sulfide assemblage is pyrrhotite - pentlandite - 
chalcopyrite-sphalerite with the cobalt values probably 
in the pyrrhotite in solid solution. 


The major outcrop nearest the "massive conductor" 
EM crossovers is 100 feet west and is the richest 
in sulfide of all outcrops found. This outcrop is 


.	 bounded on its east side by a depression containing 
massive gossan. The average grade of the ore on 
the outcrop is 0. 06616 Co, 0. 50810 Ni, 0. 3316 Cu, 
and 0. 716 Zn and is 1016 to 2076 sulfide by volume, 
but the sulfide content increases to the east 
(toward the gossan) where the total sulfide is 25% 
to 3016 by volume and the grade is 0. 81710 Ni, 0. 088% 
Co, 0. 5316 Cu and 0. 216 Zn. 


In several respects the deposit Is similar to that at 
Lynn Lake, Manitoba, although it also has several 
mineralogic and distributional similarities to the 
Sudbury deposits. 


Petrology: The predominant country rock in the 
immediate area of the Crawford Pond peridotite is 
the Penobscot formation (Cambrian), a heterogeneous 
biotite schist which forms the east and west walls 
of the peridotite. Included in what is mapped as 
biotite schist on the accompanying geologic map are 
dense, black, fine-grained biotite schists, locally 
containing chalcopyrite and pyrrhotite; quartzo-


•	 feispathic biotite sch.tsts which locally could be 
called lit-par-lit gneisses; medium-grained biotite 
granite and biotite granite pegmatite, rich in 


* Section 2. (e) was prepared by James R. Dunn, consultant
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graphic microcline and locally carrying tourmaline. 
Sillimanite is locally present, according to Houston 
(1956), and minor graphite and garnet can be found. 
No attempt has been made as yet to study the mineralog-
ic details or to determine stratigrapinc units within 
the biotite schists. 


Locally, the granite pegmatite crosscuts and nearly 
obliterates zones of biotite schist which are several 
hundred feet across. Small, Irregular pegmatitic patches 
rimmed with thin biotite reaction rims are very common 
in the peridotite. In one pegmatitic patch, about 425 
feet south of Harriman's house, chalcopyrite has been 
concentrated to the extent of perhaps 516 to 10% of the 
rock by volume. 


East of the peridotite, apparently Interbedded with 
the biotite schist, are two beds of white dolomitic 
marble, of Cambro -Ordovician age, which Bastin (1908) 
calls the Rockland limestone. They are talcose and 
tremolitic locally and at the edges grade through an 
amphibole-rich caic-silicate rock into the biotite 
schists and gneisses. The marble is exposed in several 
prospect pits but generally does not outcrop. 


The peridotite, for the most part, is altered to a 
green coarse-grained actinolite -anthophyllite rock 
containing minor chlorite, biotite and magnetite. In 
the sulfide-rich outcrop, 350 feet north-northwest of 
Harriman's house, the amphiboles are not so much in 
evidence inegascopically, but of three thin sections 
of the outcrop, two are mostly amphiboles and micas, 
and the third Is composed of relict olivine surrounded 
by the alteration products. The most coarsely crystal-
lized and uralitized peridotite seems to carry the 
least sulfide, a situation common at Sudbury and 
some other nickel mining areas. A possible exception 
is the northernmost peridotite outcrop on the map 
which is low in sulfide and seems to be unaltered. 


The fresh peridotite, according to Bastin (1908), Is 
fayallte-rich (Fa 67) and carries hornblende, pale 
red-brown biotite and minor plagioclase of composition 
andesine-oligoclase. No plagioclase was seen in the 
four thin sections studied by the present author. Bastin 
named the rock "lermondose" after Lermond Lake.
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Structural Geoloy: The general attitude of the schists 
and gneisses is N. 200 E. and vertical, but intense local 
contortions cause frequent variations from this, both 
in strike and dip. As near as can be ascertained from 
geological and geophysical data, the peridotite conforms 
to the general regional attitude. The axis of the con-
ductor swings with the change in strike of the marble 
horizon to the east of the peridotite. 


The peridotite having undergone metamorphism and fold-
ing is assumed to be on the limb of a structure, but 
the position of the other limb (and whether or not it 
even exists) is not known at this time. The peridotite 
may be on the west limb of an anticline, because pre-
sumably the sulfide is nearer the base than the top 
of the mass. 


Drag folding is complex within the schists and has 
not been mapped in detail; but on the basis of the 
preliminary geologic work, there seem to be two 
sets of drags, one plunging almost vertically and the 
other almost horizontally, striking about N. 20° E. 


Faulting seems to be minor, and no transverse dis-
placements of the peridotite or ore have been found yet. 
Presumably, with such high angle folding, some 
thrusting is present. One small slickensided surface 
which has nearly strike-slip movement with apparently 
negligible displacement was found at the edge of Craw-
ford Pond at the end of the causeway. 


Distribution of Sulfide Mineralization: Although few 
concrete data about the distribution of the sulfides 
within the peridotite area are available at this time, 
much may be strongly implied from geological and geo-
physical information. 


The immediate geologic inference is that the EM cross-
over and magnetic high 100 feet east of the outcrop on 
line "0" correspond with the zone of maximum sulfide 
content of the peridotite. The implication is rather 
strong that the ore gets both more massive and, quite 


S	 possibly, higher grade to the east of the outcrop. In 
most nickel deposits, the massive pyrrhotite is the 
richest.
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Following are the results of two assays of the large 
sulfide-rich outcrop discussed above: 


Element Sample #1 Sample #2 


Ni 0. 50816 0. 81716 
Cu 0.33 0.53 
Co 0.066 0.088 
Zn 0.7 0.2


#1. Grab sample from whole outcrop, 


#2. Average sample from east side of outcrop. 
See attached assays. 


West of the outcrop noted above, the sulfide content in 
the peridotite drops off noticeably to perhaps 5-1016. 


Minor chalcopyrite was found in some biotite schist at the 
west end of line 4N and line 6N, and chalcopyrite is also 


•	 present in the small patch of pegmatite 425 feet south of 
Harriman's house. Limonite-rich wall rocks are found along 
the base line at 20S to 24S, and a magnetic anomaly coincides 
with limonite-rich outcrops of schist at the east end of line 20S. 


Comparison with Other Nickel Deposits: The assemblage 
pyrrhotite -pentlandite -chalcopyrite in peridotite or* 
norite Is very common and has been found in many areas 
in the world. However, in its general relationships, the 
deposit at Crawford Pond has a most striking similarity to the 
large Lynn Lake, Manitoba, deposits. They are both in 
meta-peridotite, which is largely amphibole at present; 
they both have minor zinc values; minor copper in the form 
of chalcopyrite is found in the schists and some pegmatites; 
minor zinc-copper mineralization in veins is associated 
with both; both are cut by pegmatite patches and dikes; both 
are in irregular basic masses. 


The highest values in most nickel deposits associated 
with basic igneous rocks are in massive pyrrhotite. 
The massive pyrrhotite probably present at Crawford 
Pond (from geophysical and geological data) is not 
visible, but presumably here too, the massive sul-
fides may also be the highest-grade ore. 
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Origin of the Deposit: The origin of the deposit at 
Crawford Pond seems to be fairly straightforward. It 
is apparently a magmatic differentiate as are many 
such deposits. The relatively constant ratio of the 
distance of the EM axis to the walls suggests that 
the quantity of accumulated sulfide is proportional 
to the amount of melt which was available. It is 
rather obvious, however, that the observed perido-
tite is only part of a much larger mass, because the 
quantity of sulfide and valuable metals is completely 
out of proportion to the size of the peridotite mass 
which is visible. The large part which is not seen 
could extend northward, widen or extend greatly in 
depth, or have been eroded off. There seems to be little 
basis for a choice between the various hypotheses at this 
time. 


The peridotite has been folded to its present vertical 
position and metamorphosed, probably both hydrothermally 
and metasomatically. Considerable water has been added 


•	 in the production of the amphiboles and micas. The in- 
trusion of pegmatites and the resultant local potash-
aluminum metasomatism creating biotite reaction rims 
has further com plIcated the picture. 


Because of the recrystallization of the peridotite 
and the movement of the hydrating metasomatizing 
fluids through it, some of the sulfides have most 
certainly been transported and redeposited at points 
within the peridotite and in the surrounding wall 
rock. Whether the overall effect of the sulfide remobiliza-
tion is favorable or unfavorable is not known at this time. 
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3. Accessibility of Project 


DMEA-representatives desiring to examine t 
Friendship Prospect area will be met and au 


Robert S.S. Young 
Rockport, Maine 


Telephone: Cedar 6-3231 


(a) 


(b)


The prospect area Is readily accessible from U. S. Route 1. 
Subsidiary roads traversing the area are Maine State 
Routes 97 1 131 and 220. In addition to the major roads, 
numerous all-weather gravel roads provide excellent access. 
U. S. Route 1, between Waldoboro and Thomaston, nearly 
bisects the area. 


There are no mine workings known in the area; open pits of 
various sizes are numerous in the limestone belt. 


Supply points are: 


Thomaston -	 8. 8 miles 
Waldoboro -	 4 miles 
Rockland -	 12. 5 miles 
Augusta -	 45 miles 
Portland -	 64 miles


Employees will reside at Rockland, 12. 5 miles, and 
Rockport, 11. 6 miles. 
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4IiiIiI 
4, The Exploration Project 


(a)	 The purpose of the exploration program 
to locate and test nickel-bearing ultrabasic iitiusé•s 11
(peridotites, norites, gabbroa) In an area/of eisive 


•	 glacial cover, as the Warren-Friendship area, _a 
involving only geological techniques is inadequate. All -
the ultrabasics known to date in the western Knox County 
region express themselves magnetically. For this reason, 
the exploration program presented here is based on geo-
physics, with geology as a strong adjunct. 


To afford complete control of such a program, the work 
should proceed in three stages, each becoming increasingly 
detailed. Each stage should be terminated by an evaluation 
conference between Corporation and Government personnel. 


The general program is presented below in outline, from 
inception to possible completion. Application of Stages LI 
and Ill is predicated on positive results from the preceding 
stage(s).


General Program 


Stage I: 
(a) Magnetometer survey of entire prospect area, and 


possible extensions east and west, using Sharpe A-2 
and A-3 magnetometers. 


i. Survey traverses 1, 320' apart with stations 
at 132' intervals along traverses. 


ii. Traverses to be laid out on recent aerial 
photographs, scale 1" = 1, 3201. 


iii. Complete survey of all public roads in 
exploration area. 


iv. Survey all major lakes and ponds with boat-
mounted A-3 magnetometer. 


V. Field, geological evalultion of anomalous 
magnetic data at the time they are taken.
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(b) Follow-up of all anomalous areas delineated by 
work completed under Paragraph (a); all magnetic 
detail with Sharpe A-2 magnetometer. 


1. Geologic mapping of the anomaly environs. 


ii. Survey anomaly on traverses 400' apart with 
stations at 100' intervals with-A-2 magnetometer. 


iii. Survey above grid with electromagnetic equipment 
(vertical loop and horizontal loops). 


iv. Soil sample grid on 50' centers. 


Stage 11: This stage of exploration will be applied to those 
individual prospects which are declared valid after 
the application of the components of Stage I, Para-
graph (b). This, of course, does not necessarily 


•	 mean that the data from all components be positive, 
Each prospect shall be evaluated in the light of all 
information available, 


(a) Layout of detail grid system, traverses spaced at 
200' intervals along strike of anomaly and 50' stations 
along traverses; estimated grid dimensions, 
1, 000' x 4. 000 1 ; transit-and-chain grid. 


1. Detail geologic mapping 
ii. Magnetometer survey, A-2 
iii. Electromagnetic survey, vertical and 


horizontal loops 
iv. Geochemical soil sampling 
V. Run station elevations and prepare topographic bass 
vi. Complete property survey of grid and environs 
vii. Integrate all data and prepare recommendation 


report. 


(b) Drill geological-geophysical anomaly with "Pack Sack" 
drill to confirm anomaly to shallow depths. Drill 
estimated 10 holea, maximum depth 50' each (500' total 
EX drilling) on each legitimate prospect. Prepare 
final report, Stage II.
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Stage III: This stage is to be applied to those prospects 
which have successfully withstood the tests of 
Stage II, complete. 


(a) Drill prospect with standard drilling equipment 
(NX-BX-AX or wire line equivalents) in a manner 
designed to best delineate and teat a possible 
ore body. Drilling plans to be laid out on data 
obtained from Stage II. Three thousand feet of 
drilling should be reserved for each Stage III 
prospect, consisting of 1, 500' committed at the 
start of drilling and 1, 500' of reserve drilling. 
Assay work, commensurate with the prospect 
characteristics, should be included in this stage. 


(b) Preparation of monthly and final reports and 
final evaluation of each prospect. 


In this schedule of exploration, it is assumed that Stage II 
is	 operations will proceed on eight individual prospects within 


the overall exploration area. It is further assumed that 
Stage XII drilling will apply to one-half (4) of the prospects 
surveyed under Stage II. 


Individual Prospects 


As previously noted in this application, two ultrabasic bodies 
of the desired characteristics have been discovered through 
reconnaissance magnetic work. Both have been confirmed 
geologically. These anomalies have been designated (a) Simmons 
Prospect and (b) Starrett-Wiley Prospect. Leasing is completed 
on the Simmons Prospect (see attached Property Map) and land 
negotiations are under way on the Starrett-Wiley Prospect. 


Sufficient work has been completed on these prospects to 
justify their assignment to Stage II operations. Should a 
DMEA contract be awarded under this application, it is 
requested that Stage II work be immediately initiated on 
these prospects. 


0
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(b) The exploration area is well serviced by public highways and 
the country Is generally open. It Is not probable that access 
roads, of significant length, will be required. 


(c) In the event that an exploration contract with DMEA is awarded, work 
will start within fifteen days. Completion dates, because of the 
nature of the proposed program, must remain within the realm of 
reasonable estimation and should be considered in terms of the 
component stages. 'It is probable, however, that work, confined 
to the individual stages, will overlap. 


Stage I:
(a) Magnetometer survey, on traverse lines and public 


roads, est. 150 line miles. Two 2-man magnetometer 
crews, 1 geologist and 1 technician in each crew, rate 
est. at 3 line miles per day per crew, five and one-half 
days week = 16-1/2 1. m. /wk. /crew x 2 = 33 1. m. /wk total. 
Allowance of 25% for inclement weather = 8 1. m. /wk., 


.	 leaving an estimated production of 25 1. in. /wk, total. 
Thus the magnetometer survey will require a total of 
six work weeks. Boat-mounted magnetometer survey, 
four ponds, est. one workweek. 


(b) Follow-up work on anomalies discovered through 
magnetic survey; estimated 30 anomalies, total: 


I. Geologic mapping, one man month 
ii. Semi-detail magnetic surveys, two man months 


ill. Electromagnetic surveys, two man months 
iv. Soil sampling, one man month 


The follow-up work will require a total of six man 
months, to be accomplished by a six-man crew, 
two geologists and four technician assistants. This 
work should then be completed In six calendar weeks, 
including "down time" due to weather. 


In recapitulation, Stage I should follow this schedule: 


(a) Magnetometer exploration: 	 7 weeks 


S(b) Follow-up work:	 6 weeks 


Total,	 Stage I,	 13 weeks







S
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Stage U:
(a) Grid layout and complete geological-geophysical survey 


estimated eight prospects: 


Est. 15 work days per prospect for 3-man 
crew, geologist and two assistants, two 
full crews a 12 work weeks 


(b) "Pack Sack" drilling, one drill, two-man crew, 
est. 6 work weeks, 4 work weeks concurrent with 
work of Paragraph (a) = 2 work weeks 


Stage II should follow this time schedule: 
(a) Grid work:	 12 weeks 
(b) Drilling:	 2 weeks 


Total, Stage II,	 14 weeks 


Stage III:
(a) Drilling 4 prospects, standard equipment, est. rat e, 


30 1 /shlft/day, two shifts/day, all prospects to be drilled 
concurrently; 3, 000' total drilling per prospect = 
50 drilling days (at 6 work days per week) = 
9 work weeks, including down time. Also allow 
2 weeks to allow moving in and moving on grid: 
Total drilling time, 11 weeks. 


(b) Preparation of final reports, all prospects, 6 weeks. 


Stage III,, total time schedule, 	 17 weeks 


Recapitulation: 


Stage I	 13 weeks 
Stage II	 14 weeks 
Stage ILl	 17 weeks 


Total Contract	 44 weeks 
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5. Experience: 


The exploration program outlined herein, although localized, 
will have access to the entire technical staff and operational 
facilities of Roland F. Beers, Inc. 


The geophysical surveying program was accomplished wholly 
by Staff personnel. Geological interpretations were made with 
the aid of consultants. The preparation of this application, 
with the recommendations and decisions incorporated, was a 
Staff function, 


The Corporation has for several years been conducting an 
extensive geological, geophysical and geochemical prospecting 
program in the eastern United States, This program has 
included prospect drilling. 


Roland F. Beers is president of the Corporation and provides 
overall managerial direction. Further., Dr. Beers acts as 


•	
. geophysical consultant on all individual projects. 


Beers, Roland F. - Consultant and General Manager: 
b. June 6, 1899 9 Ed. R.P.I. 121 E.E., M.I.T. 1 28 S.M. 
(E. E. and Math,), Harvard Grad. Sch. Arts and Sc. '40-'41, 
Ph. D. (Geol,) 143. 
Professional Experience: 1 21- 1 22, Inst. Physics and E. E., 
R.P.I.; -'23 Engg. Dept. Western Elec. Co., N.Y. C.; 
- 1 27, Raytheon Mfg. Co.; - 1 28, Sub. Signal Co.; - 1 37, V. Free. 
G. S. I., Dallas; - 1 52, Chm. Bd. and Pres. Geotechnical Corp., 
Dallas; -'46 to 1 56, partner, Beers and Heroy, Troy, N.Y. and 
Dallas; 1 55 to date, President, Roland F. Beers, Inc., Troy; 
1 43- 1 46, Research Assoc., M.I.T.; - 1 47- 1 48, Lecturer, R. P.1.; 
1 49- 1 52 8 Professor of Geophysics and Head, Dept. Fuel Resources, 
R.P.I.; 1 48- 1 51, Director, W. &L. E. GurleyCo., Troy; 
1 48- 1 57, Director Aeromagnetic Surveys ,, Ltd.,, Toronto, 
Canadian Airborne Geophysics, Ltd., Toronto and Hunting 
Geophysics Ltd., London, England. 1 50 to present, Director, 
Manufacturers National Bank, Troy. 
Fellow, G. S. A,, Amer. Acad. Arts & Sciences, N. Y. Acad. Sci., 
A.A,A.S O , Chmn. J.R.DB.Cte. on Geophysics, 146, Member 
Nat. Res. Council Cte. on Meas. Geol. Time, 1 47 to date; 
A. S. T. M. Ctes, on Surface and Sub-surface Exploration and 
Dynamic Properties of Soil, 1 47 to date; U. S. Delegate to I. U. G. G. 
Rome, 1 54; Member, Panel on Seismology and Gravity, International
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Beers, Roland F. continued - 


Geophysical Year, '55-. A. G. I. Delegate to Nuclear Engineering 
and Science Congress, 1 55, Member, Petroleum Industry 
Radioactivity Advisory Cte., - 1 55; Member, S. E.G., S. Ex. G. 
S.E.P.M., A.A.P.G., A.I.M.E., Sets. Soc. Amer., A.G.U., 
Can. I.M.M.E., I.R.E. 


The exploration program as outlined in this application, will be 
under the immediate supervision of Robert S. Young, assisted by 
Donald E. Wyke. 


Young, Robert S. - Regional Geologist and Branch Manager, 
P. 0. Box 55, Rockport, Maine, b. April 14, 1922, m. 145; 
c. 2; B. A. Virginia, 1 50; M. A. '51, Ph. D. (Geol.) Cornell, 
'54; U.S.A.A.F. '42-'45. 
Field geologist, State Geological Survey, Va., 152; 
Stratigrapher-Structural Geologist, Va. Div. Geol., 153-156; 
Lecturer, Harpur Coil. 1 53- 1 54; Consulting Geol. 154-156; 
Exploration Projects, United Carbon Co., Roland F. Beers, Inc.; 
Branch Mgr. and Regional Geol., Roland F. Beers, Inc 156-current. 
Stratigraphic, structural and economic studies in northern 
Shenandoah Valley; geological and geophysical exploration for 
sulfides in eastern United States. 
Soc. Econ. Paleo. and Mm.; Mm. Soc. Am.; Paleo. Soc.; 
Am. Assn. Petrol. Geol.; Geol. Soc. Am.; R. E. S. A.; Sigma 
Xi; Sigma Gamma Epsilon; Appi. Geol. Soc. 


Wyke, Donald E. - District Geologist: 
b. Jan. 2, 1919, m. 1 42, C. 4; Ed.: U. of-Wyo. , B. S. 155; 
M. S. 1 56; U. S. N. R. Naval Aviation 142-145. 
Beers and Heroy, '52- 1 55; Uranium Exploration, 155-156; 
District Geologist, Roland F. Beers, Inc., 156-current. 


Profs. Shepard W. Lowman and James R. Dunn are geological 
consultants to the Corporation. 


S
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Lowman, Shepard W (etmore) - Prof. Geology, R. P. I., Troy, N Y. 
b. May 22, 1899, m. 1 23. c. 2. 
Ed.: A.B. Columbia 1 23; M.A. 1 27; Ph.D. (Stratigraphic 
Geology) 149. 
Professional Experience: Paleontology mt. Petrol. Co., Mex., 
1 23- 1 25. Consulting geologist 1 27- 1 28. Stratigrapher, Skelley 
Oil Co., Tulsa, Okla. 1 28- 1 29. Stratigrapher, Mid-Continent 
Petrol. Corp., 1 29- 1 36. Geologist, Shell Oil Co., Houston, 


. 1 36- 1 37; 	 Stratigrapher and Chief Paleontologist, 137-145; 
Research Geologist, 1 45- 1 50	 Prof. Petroleum Geology 
R.P.I. , Troy, 1 50 - . Marine Corps 118-119. 
Fellow, A. A. A. S., Assn. Geol. Teachers, A. A. P. G. 
Geophysical Union. Fellow, G.S.A., Soc. Econ. Pal. &Min.; 
A. P.1., Rocky Mtn. Geol. Soc., Fellow, Tex. Acad. Sci.; 
Tulsa Geol. Soc. (V Pres. and Editor 1 32). Chairman 
Research Comm. A. A. P. G. '44-' 47. Chairman, Comm 
Habitat of Oil, A. A. P. G. '52-'54; Editor, Directory of 
Geologic Departments in U. S. and Canada; Amer. Geol. 
Inst. 1 51- 1 54'; Assn. Geol. Teach. 1 55- 1 56; Member, 
Committee Education and Public Relations, A.G.I. 154-156, 
President, Eastern Section Assn. Geol. Teachers, 153. 


is	 Stratigraphy and stratigraphic methods as related to geologic 
structure and sedimentary facies, especially in subsurface 
geology. Bibliography, 23 titles, esp. Sedimentary Fades 
in Gulf Coast, A A. P. G 148. 


Dunn, James R (obert) 
b. October 18 0 1921; m., c.4. 
Education: B.A., U. of Cal., Berkeley, 143; 
Ph. D. (Geology) U. of Cal , 150. 
U. S. N. 1 43- 1 45. Geologist for New Idria Quicksilver Mining 
Co. 1 46- 1 47; Teaching ass't. U.C. 1 47- 1 50; Ph.D., Geology 
and Mining of Mona Lake, Calif.; Ass't. Prof., R. P.!., Troy, 
1 50- 1 54; Assoc. Prof. R. P.1., 1 54 - ; Geologist for Iron Ore 
Co., Canada, Labrador, field season '51; Geologist for Shell 
Oil Co., Montana, field season 1 52; Geologist, N. Y. State 
pyrite deposits near Canton, Spring 1 53; Geologist in charge 
of limestone survey of N. Y. State, 1 54- 1 55 - ; Consultant for 
various Individuals and groups Including AEC metallurgical 
research, limestone quality control Callanan Road Improvement 
Co., manganese prospects, Adirondack Foundries, Inc., etc. 
Papers - Geology of Mona Lake Area, Tufa of Mona Lake, 
Anthraxolite of Mohawk Valley, Plastic Models for teaching 


0	 optics; GSA, AIMME, Theta Tau Geological Fraternity.
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6. Estimate of Coats 


(a)	 Independent contracts. 
Independent contracts will be let for the entirety ofthe 
standard-rig prospect drilling. Because It is not  
possible to pinpoint the anomalies to be drilled at this 
time, drilling costs are estimated at the rate of drilling 
similar rocks within the general area (See bid, E. J. 
Longyear Co., Crawford Pond Application, DMEA 
Docket No. 4797). 


Drilling 4 prospects concurrently: 


1. Moving costs, $600 per rig 	 $ 2,400.00 


2. Soil drilling, eat. $4, 00 per ft., 
eat. 640'	 2,560.00 


3. NX drilling, eat. $4. 30 per ft., 
eat. 640'	 2,752.00 


4. AX std. or BX w. 1. drilling, 
eat. $4.90 per ft.', 10, 720 ft.	 42, 880. 00 


5. Down-time, all reasons, 
$7. 50/hr., 50 hrs. total	 375.00 


Total Cost, Drilling, Item 6(a)	 $50, 967.00 


(b)	 Personal services. 
In order that the program costs may be evaluated in 
terms of components, cost estimates are provided 
by stages. 


Stage I: 
(a) Magnetometer survey; six weeks: 


2 geologists at $135 per week, 
$810 each	 $ 1,620.00



2 technicians at $100 per week, 
$600 each	 1.200.00 


Boat crew, one week at $235 total	 235.00 
$ 3,055.00 
-continued-







ATTACHMENT G -continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019 
Troy, New York 


Stage I (continued): 
(b)	 Follow-up work; 6 weeks; 


2 geologists at $135/wk., $810 ea. $ 1, 620. 00 
4 technicians at $100/wk., $600 ea. 20400.00 


$ 4 0 020. 00 
(c)	 Geophysical and geological consultants; 


2 at $50/day; 12 days $ 600.00 


Stage I total: $ 7, 675. 00 


Stage II: 
(a)	 Grid layout and survey; 12 weeks: 


2 geologists at $135/wk. ,$1620 ea. $ 3,240.00 
2 technicians at $100/w k. , $1200 ea. 2,400.00 
2 assistants at $75/wk. 1 $900 ea. 1,800. 00 


$ 7,440.00 
(b)	 "Pack Sack" drill crew; 6 weeks; 


1 driller at $100 /wk. ,	 $600 $ 600.00 
1 assistant at $75/wk. 450. 00 


$ 1,050.00 
.	 (c) Geophysical and geological consultants; 


2 at $50/day; 12 days $ 600.00 
Stage II total: $ 9,090.00 


Stage III: 
Geological supervision, drilling program 
and preparation of reports; total 17 weeks: 


1 geologist at $135 /wk.	 1
$ 2,295. 00 


1 assistant at $75/wk., 11 weeks 825.00 


Stage LU total: $ 3, 120.00


Entire program - General: 


1. Secretary, 44weeks, $50/wk. 
)	 1..	 itor,


$ 2,200.00 


11,000.00 







ROLAND F. BEERS, INC.

P. 0. Box 1019 


.0
	


Troy, New York 


ATTACHMENT U -continued 


Recapitulation - Item 6(b): 
Stage I
	


$ 7,875.00 
Stage II
	


9 8 090. 00 
Stage III
	


3,120. 00 
General
	 13201)00 


Total - Item 6(b)	 ipia " uoz. vu 


.


(c)	 Operating materials and supplies: 
1. Core boxes, est. 30' cap., 


400 total @ $3	 $ 1,200.00 
2. EX drill bits, pack sack drill, 


est. $35 ea., 20 bits	 700.00 
Total - Item 6(c)	 $ 1, 900. 00. 


(d)	 Operating equipment: 
To be furnished by applicant: 


i. Sharpe A-2 magnetometer, 
$1, 500 market value. 


ii. Sharpe A-3 magnetometer, 
$800 market value. 


iii. Sharpe SE-100 EM unit, 
$2, 000 market value. 


iv. Horizontal loop EM unit, 
R. F. Beers, Inc. mfr., 
$2, 000 market value. 


v. Wild T-12 theodolite, 
$200 market value 


vi. Chevrolet 1-ton panel truck, 
est. market value $1, 500. 


vii. "Pack Sack" (EX) drill complete, 
$1, 000 market value


2.	 To be rented or purchased: 
i. A-. 2 Sharpe magnetometer, 


6-mo. rental $150/mo. or 
purchase at $2, 000, 


(e) Initial rehabilitation and repairs: 	 None. 


(f) New buildings, fixtures, installations: 
•	 Rental of core storage space, 


6 months at $25/mo.	 150.00 







$50,967.00

33, 085, 00



i t 900. 00 


150.00 
5,036. 00 


$91 8, 1: 38. 00


ATTACHMENT G continued 


ROLAND F. BEERS, INC. 
P. 0. Box 1019 
Troy, New York 


(g)	 Miscellaneous: 


	


1.	 Office supplies, map reproduction, etc.. $ 250.00 
ii. Telephone and Telegraph


	
200.00 


iii. Accounting, entire project 	 i"000.00 
iv. Travel expenses, 528 trips at $0. 08/mi. 


and 25 ml. /trip	 1,056.00 


	


V.	 Federal Unemployment, Maine Unem -
ployment Comp., F. 0. A. B., Public 
Liab. @ $5.93/$100, eat.	 10890.00 


	


vi.	 Assays, eat. 64, @ $10. 00 (Ni-Co-Cu)
	


AA fA 


Miscellaneous total - Item 6(g)
	


$5, 036. 00 







.


Hi







,J ATTACHMENT H 


JVj 


ROLAND F. BEERS, INC. 

P. 0. Box 1019 


L "A
	 Troy, New York 


7.	 (a) Yes. 


(b) Money, will be provided to pay our share of the costs. 


0
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LiAY jt
Roland F. Beers, Inc. 
P.O. Box 1019 
Troy, New York


Date Received 


 [Government
articipation % 


Form M	
I 


F-103	 UNITED STATES	 Budget Bureau No. 42—R1035.3 Revised Oct. 1957	 Approval expires June 30, 1958 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


APPLICATION FOR AID IN AN EXPLORATION PROJECT 
PURSUANT TO DMEA ORDER I, UNDER THE DEFENSE PRODUCTION ACT OF 1950, AS AMENDED 


NAME OF APPLICANT (Full legal name and mailing 
on contract if one is execut


appear	 APPLICANT NOT TO USE THIS BLOCK 
Docket Number 


1egion 


Division Code 


BUSINESS ORGANIZATION 
(Check one)	 22 


Individual 
Corporation 
Partnership 
Other (Specify)


FICERS OR PA 
Name 2 


See Attachment "A"


NERS HERE, IF APPLICABLE 
Address Title 


State in which firm is 
organized New York 
Mineral(s) for which you wish to explore	 I LOCATION OF PROPERTY 


Nickel-cobalt-base metal sulfides 	 I	 Name	 County	 State 
Estimated Cost of Project 	 I •Hope-Lincolnville Prospect 
$ 128, 941. 00	 Waldo County & Knox County	 Maine 


GENERAL INSTRUCTIONS 
Bfore filling out this application, please read DMEA Order—I,	 sketches should be used to supplement narrative descriptions 
Revised, "Government Aid in Defense Exploration Projects." 	 of the property location and boundaries in item 1, existing 
To assure prompt action, your application must provide all 	 mine workings and geology in item 2, and the proposed 
applicable material and information specified on the back of 	 exploration project in item 4. When this information is not 
this application form. Avoid unnecessary correspondence and	 too complex, all of it may be shown on one map or sketch. 
delays by submitting complete and accurate information. 	 All documents and other attachments submitted as a part of 
Please submit four copies of this application and all ac- 	 this application, except those in item 2(g) which you mark to 
companying papers except as otherwise noted. Place your 	 be returned, become the property of the Government and will 
name and address on each shet. Each item of information, 	 not be returned to the applicant. Send true copies, not 
maps, and reports required as a part of this application is 	 originals, of leases, contracts, and other documents which 
described on the back of this form. Identify each attached 	 are an essential part of your business records. File this 
statement by the item number to which it applies. If an item 	 application with the Defense Minerals Exploration Adrninls-
does not apply to your application, show the item number on	 tration, Department of the Interior, Washington 25, D. C., 
your statement and after it write "not applicable." Maps or 	 or with the nearest DMEA Field Office. 


CERTIFICATION 
The undersigned, whether as an individual, corporate 	 mation set forth in this form and accompanying papers 
officer, partner, or otherwise, both in his own behalf	 is correct and complete, to the best of his knowledge 
and acting for the applicant, certifies that the infor- 	 and belief.	 .2 


May 12, 1958 
Dated	 2 BY (Sign'ature) 


President
Title 


A wilfully false statement or certification to any Department or Agency of the United States Government is a criminal offense. 
U. S. Code, Title 18, Sec. 1001.
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ATTACHMENT A 


ROLAND F. BEERS, INC. 
P. 0. Box 1019 


.	 Troy, New York.	 _. --


Corporation, State of New York 


Roland F. Beers, President and Treasurer-
465 Pinewoods Avenue, Troy, New York 


Helen C. Beers, Vice President 
465 Pinewoods Avenue, Troy, New York 


Frank A. McNamee, Jr., Secretary 
75 State Street, Albany, New York 


Roland F. Beers, Inc., is the manager of operations for a 
group known as The American Syndicate. The names and addresses 
of the Syndicate members follow: 


Basic Incorporated, 845 Hanna Building, Cleveland, Ohio 
Victor Bator, 30 East 72nd Street, New York, New York 
Roland F. Beers, 465 Pinewoods Avenue, Troy, New York 
Roland F. Beers, Inc., 447 Pinewoods Avenue, Troy, New York 
Eugene F. Connally, 471 Second Avenue, Troy, New York 
Erwin N. Darrin, P. 0. Box 2465, Spartanburg, South Carolina 
James R. Dunn, View Drive, R. D. 2 0 Averill Park, New York 
C. Emory Lochner, 75 State Street, Albany, New York 
Shepard W. Lowman, P. 0. Box 876, Troy, New York 
W. W. MacGregor, 40A Schuyler Height Apartments, Menands, 


Albany 4, New York 
Baldwin Maull, P. 0. Box 2006, Buffalo, New York 
Salomon Bros. & Hutzler, do John Stevenson, 60 Wall Street, 


New York, New York 
John M. Schiff, 30 Wall Street, New York, New York 


• South Texas Development Company, 100 State Street, 
Albany, New York 


Wytex Oil Corporation, 100 State Street, Albany 7, New York
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ATTACHMENT B 


ROLAND F. BEERS, INC. 

P. 0. Box 1019 
Troy, New York 


1. Applicants Property Rights. 


(a) The exploration area, as recommended in this application, 
consists of approximately 72 square miles. The south-
western terminus, Route #17 near East Union, nearly 
adjoins property currently under consideration for DMEA 
participation (see DMEA Docket 4797, Crawford Pond 
Prospect). Leasing by the Corporation has necessarily 
been restricted to a reasonable distance from Crawford 
Pond. To date, leasing has been .extended to the area of 
Mansfield Pond, Hope Twp., Knox County. 


For purposes of this exploration program, it is recommended 
that f"ture leasing bL confined to anomaly areas discovered 
through exploration. Experience in the area, during the 
past six months, shows that in general land can be leased 
without undue difficulty. 


The Corporation is including, as a part of this application, 
those leases in effect at this date, listed below, and will 
Include all leases taken in the program area in the future. 


'.1•,	 j..,.	 -







ATTACHMENT B - continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019 
Troy, New York 


List of Leases follow: 


Lease 9,0-1-3; 10/31/57 
Arthur and Margaret Anderson 


East Union, Maine 
40 Acres; Union Township 


Lease 9.0-1-4; 10/31/57 
James P. and Muriel E. Moody, and J. Blanche Moody 


Union, Maine 
75 Acres; Union Township


'-ULL 


DO 


.


Lease 9.0-1-5; 11/2/57 
Philip G. and Thelma W. Lonn 
Uition, Maine 


75 Acres; Union Township 


Lease 9.0-1-6; 11/1/57 
James L. and H. Amelia Duncan 


Union, Maine 
32 Acres; Hope Township 


Lease 9.0-1-8; 11/20/57 
Harry A. and Kathryn V. Perpall 


East Union, Maine 
100 Acres; Union Township 


Lease 9.0-1-11; 12/19/57 
Earl R. Norwood, Sr. and Lura B. Norwood 


Union, Maine 
100 Acres; Hope Township 


Lease 9.0-1-12; 12/17/57 
C. R.' and Pearl M. Goderre 


East Union, Maine 
23 Acres; Hope Township 


Lease 9,0-1-13; 12/20/57 
• Benjamin H. and Avis P. Nichols 


Union, Maine 
14 Acres; Hope Township 


Lease 9.0-1-14; 12/20/57 
Arlene F. and Norman E. Brown 


East Union, Maine 
50 Acres; Union Township







ATTACHMENT B -continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019 
Troy, New York 


Lease 9.0-1-15; 12/16/57 
Basil A. and Olive M. Brown 


East Union, Maine 
28 Acres;. Union and Hope Townships 


Lease 9.0-1-16; 12/18/57 
Woodrow W. and Anna M. Gould 


East Union, Maine 
15 Acres; Union Township 


Lease 9.0-1-17; 12/18/57 
Leonard P. and Catherine C. Guyette 


East Union, Maine 
8 Acres; Hope Township 


Lease 9.0-1-18; 12/20/57 
Norman E. and Arlene F. Brown 


East Union, Maine 
20 Acres ; Hope Township 


9.0-1-19; 12/12/57 
C. R. and P. M. Goderre 


East Union, Maine 
55 Acres ; Union Township 


Lease 9.0-1-21; 12/13/57 
George E. and Jennie M. Jacobs; and Thelma L. and 


Donald K. Farris 
Union, Maine 


125 Acrem Hope Township 


Lease 9.0-1-23; 1/6/58 
Earl B. Norwood, Sr. and Lura B. Norwood 


Un.n, Maine 
60 Acres ; Hope Township 


Lease 9.0-1-27; 1/6/58 
Earl R. Norwood, Sr. and Lura B. Norwood 


Union, Maine 
10 Aczis ; Hope Township 


9







ATTACHMENT B - continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019 
Troy, New York 


Lease 9.0-1-38; 5/5/58 
Frank H. and Olive E. Grassow 


Union, Maine 
196 Acres; Hope Township 


Lease 9.0-1-39; 5/5/58 
Roy K. Hobbs 


Hope, Maine 
60 Acres; Hope Township 


Lease 9.0-1-40; 5/6/58 
Marion W. Hart 


Union, Maine 
90 Acres; Hope Township 


Lease 9.0-1-41; 5/6/58 
Earl R. and Lura B. Norwood 


Union, Maine 
29 Acres; Hope Township 


Lease 9.0-1-47; 5/10/58 
Grevis F. Payson 


Union, Maine 
100 Acres; Hope TownsIp







ATTACHMENT B - continued 


ROLAND F. BEERS, INC. 
• P. 0. Box 1019 


Troy, New York 


Copies of the foregoing leases are a part of this 
application. 


•


	


	 In addition to the private lands currently under lease to 
the Corporation, the Corporation has also staked fifty-
seven claims on public lands in the area. The public 
lands consist of State-owned mineral rights under the 


• 
11 great ponds" of Lermond, Mansfield, and Alford. 
Each claim is a maximum of twenty-one acres. Maps 
showing precise claim location and staking data are 
attached. The claims are in good sanding, having 
been duly accepted and recorded by the Maine Mining 
Bureau, State Office Bldg., Augusta, Maine. 


(b) Hope - Lincoinville Prospect Area. 	 • 


(c) Lessee, see attached lease copies. 


(d) None known. 
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U	 S*f o 
	 of Q first pr*1 heroinQfOOF loforvod to Losor, and RolandF Inc., ©f Troy, Now York, of tho	


hrfor rofoprod to as Lo®. 


	


H	 L 
That Lessor, in considerationofthO sum of Ono Dollar Cash in hand paid,



	


'	 tho roco* Of	 ic is horoy ocknowledgod, MndQr Ao covon, COnIO, a	 OrøOo	 oOqO? 
C © OO on *o W$ of Loc	 to o	 keptporforo,	 ko, lotand docaiso OflCvoly, 
Lessee, U	 right, ftlo and infGresf n and o H	 vory Prospecting, 	 aryi	 right : 
privilege in and upon the 	 Gojflfor doBribo, toor with theprvHøo of eroding
o and insmiling any n all machinery	 d qMio 1 oco6sry or COflVQj, for solo purpose of pr©cp;, mining, quarry- 
in, p


rocessing and marketing of oros and 	 oro OB found on this land d©0 or On noighb@ring Tho following described promises Own 	 y Lo©? On	 *Mfo ; _________	 _	 • County and Sffo of 	
, bo	 t1 of	 *ik and inforo i o cv	 conveyed y _ 


------------------------------------------------ said	
ydoddated and recorded	 , in Libor No.	 of ods of Pg containing approuimaiely 	


crG, more or loss. However, n© 
Mineshaff shall be Placod with in fh?Q hundred (300) feet of any building now on 


thepomizoexcG
O by vnthJ cons 


	


2. (L©	 C©tGT	 Lessor agroos that LossGO ofits option iy Pay and dischargeany fiz, 
m


ortgages or other liens now ozising, levied or assessed on or against the above described lands or any jb-OUOn li ens incurred by the lessors, and, in tho oven that 
if enorcises such option, it shall besubrogatod to	


rights of any holder or holders +horoof and may reimburse i$oif by applying to tho dicicr
j o of any ouch	 ortgo, t, or other lien, a ny royalty or renfolo accruing 


3.qLMSEFS COMMMS) LozGe sh all Pay for its own & CCOnf, any and all falloss loviod or &o 

against the mines, mineral s, milk, or mining and milling equipment on the above described prGrnio	 'ing 
Io orff of *	 kao, and if not so pd, lozors, thoir or or	 &y pay fo so and yc;o* O1aiQa	 o l000 09 roya lty &o or havo any othor logo roody. 4. HMMSD This lease shall run for a period of five (5) Years, and so long 


thereafter asm ining opor- 
O*iOnore pororod or	 on said leased prmisGz nikz	 vi formfed sooner a horQin Provided. f Loioo has discovered n ore body on said loosed promises by the time of ec p rafion of 


said frm1Lesseemay o at 13 option, rQnw sa id Io&e for a similar form of yorz on fho so 	 terms and conditions 	 horn pro. 
viod, oxcopf as to a


dvance royalties .wMch shall continue during any such renewal or renewal poriods
	 a minimum of O.Oo per acre, in which evonf Lessee 


sh all give Lessor wrfen notice of its intentiono to do on or beforo sixty (60) days pr
i
or 


to the oxpirofion of said term. Upon the renewal of said lease, all royalties, athionco$ or otherwise shall COflIflUQ to be paid as though said lease had never been terminated. 
LCMUMOMCv RUS


HMThis lease convoys all the rghf, fflo and inforost of fo Lessors in the surface land rights flcQsz&ry for prospocfing, devIoping and operating any mine or 
mines in said land, or operat-ing d land. Lossee shall have right of ingress and egress, and right of way to and from any place whore operations are carried on, and to the public highway. LOZoQ, howovQr, 
sh a l


l use ono roadway to and from any mine or mill on said land, and shall hoop all 9
QfGs closed or erect cattleguards on such part of 


said 
pruniz Q$


 as are used by it. Lessee agrees that all of its operations on said promises shall be conducted in ac. co?danco with good and Customary mining pracflco. Ores mined from the loosed premises may be rnfllod and Prepared for nartQf oreon or on other lands, zeparaely or in 
connection with ofcororez,	 Leo oloc*. shall have the privilege of r


aisingores from said land through shafts or inclines on other lands in to area, and the Privilege of milling, cleaning or otherwise treating such oroz in plants or 
mills located upon 


suc h lands. LQssoQe shall also have the privilege of transporting to, across, through or under and of raising ou.e s 
mined from other lands through funnels, drifts, shafts or inclines which LOoa has sunk or driven on 


mighs 
loosod pvomicogfor The purpose 


of working sao and of milling, cleaning or ofarwo froating such oog in or plant
sloca*od upon the loaBod p remioz. Tho privilogo $ roorrod to in the last pracodng sGriQncQ noH survivo the termination by oxpiration or oTh 


which LQsjo rwis of the 10 -2 20. For any Period after such termination during 
is (a) raising, through a shaft drken on the demised premises ores exclusively from other lands in which Lessor has no 


interest, or (b) milling, ckaning or otherwise treating on the demised promises, eras OxclucivOiV 
from such othor lands, or (c) doing both (a) and (b), Lessee shall pay Lessors five hundrod (500) 


dollars por yoar. The right to use undorground tunnels, drifts, inclines, or exploration openings existing in the loosed premisos at the termination of this "
80 shal l also survive such to 	 without payment for 


	


•	 such uso for so Song 
as the use of any of tho same may bo nocossary or convenient for any mining purpose



connected with this or any other property. 


During the term of this contract all rock wasto and jig tailing resulting from the operation of any mines 
located on said premisos may bo sold by Lessoo, and Loe shall pay to Lessor Fifty (50) per cent of the net sales prico, ft is agrood that oifhor Lessor or Lossoo shall have the right to use, without co 


id i st1 so much of said tailing or waste rock as may bo roquron connection with mining or milling operations or for use on the kasod premises. LG5sQ's Judgment and doci g ion as to all matters pertaining to waste materials shall be final and binding. In case of forfeiture or surrender of this lease, all tailings 
and waste, not sold, or remaining on the leosod premises, if not sold and romoved within two (2) years, becomes the property of the Lessor and
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LQssQO we ivos all r ights	 and on pyvioi* of o damage to the surfeG by such dopaBifrock 


and jig failings left on the le ased land more than Iwo (2) yors after *erriinton L e ssee shall 6o rd o a sod and 


roiovod from all further obIigtons or li a b il ities hereunder. 


Should LQ oroct a mi ll on lho loo sed premi zoz or use any portion of 	 lea sed pOcio s it avroo s to 


pay Lessor the r000 annual vko of he portion of fho zurfaco of	 rQqfrod	 woo 


the ccory	 fcHk or rock and	 ©' oo'	 If such vIw c annot 'o ag rood uponby 


ps1rc1o) 
it 


shall be b;fd for arbi tration as horoinaffor provided. Such mill and zicra go lacilitios m ay to 


osfab l i shod be fore a rbitrat ion, and an annu a l payment shall be	 promptly aftor such Qr6Kr,0 f i@n con -


cluded. Upon such annual pymon, Les sor sha ll grant to Losoo, by in strument in writ i ng nopocdont ©f This 


lease, The eccIu%ve right, privilege and lic enseto use the mill site and storage f acilities for milling , bflOQVC9O-


•:; j , stock piling and stor i ng ores, concnrtos ' vinsrk, metals, pertin ent in connec t ion w ith mining or 


in, oo ;og as Lozzoo shall doom nec ess a ry w1iO th is leaso shall rem a in in ood. 


Anything hereinbefore to thecontrary no tw i thstanding, Lsoo, if not in dofaulf, shallavo 
rovo any of its property usod in connocion with Tho oxorciso of the rights and privilogoz 'or'o t o 


?ooing pa ragraph within sin (6) monAz after tender i ng a proper srroner and a roko of This kao. 


.	 LsoG sha ll cover oil popoc halos and shall pay all domago to bMin, 
crops or timber caused by opooions of Loø ShouId any roMIory uzod w a lor spy on Ao PFOWBOID to 


drained by mining op e ra t ions c a rried on by LQ9oo. th e Lessee agroos to furnish Los@r with anow va*o? 3-


ply equa l to the aizisfing w$or supp ly before mining oper a tions were c a rried on. 


7.	 RoVALVBM 4WI 7©1I1	 Jçpoo. t^
1)1 


ioroin	 oico 


vido, e ach year d uring the life of This	 r000nf boginnin ---- - -1I	 - - --o



(oroinRor referred to as "work yea?") shall: 


A. Pe
rform mining opera tions, conducted in good and ninw.iEe rnnnor and in c@cforviy wiM popu 


practice, or, 
L Euplore by moans of bone fide drilling noThodc, or, 


C. Prospect geophysicI!y by moans of airborne or groun d-oporod scientific owipmo,0, or 


o@chQmicVy by means of soil, w ater or plant an a lys i sand/or laboratory Qzporion, w, 


D. Pay the sum of fifty (SO) c e nts per acre per year on or before the ezpirion oany i€z	 rinj 


which Lssoci h as not performed either A., B., or C. such p ayment to be conøred advance ryey	 aim*



subsequent Qrnad roy a lties provided, if Lessee termin ates This lease prior to the oupirfion of any woA 


LQSSGG sh a ll pay Lessor on pro-ra basis for those months during such work year that t h i s loose wa
s 


and effect, unless Lessee h as performed ei
t
her A., B., or C. dur i ng the previous pert of The isaid worhyoo. 


After the first four years of This le ase,tho Le ssee will p ay to the Lessor atleast te n ( tO) dollo ps on acre on 
lends in which minork are owned by Lessor and hereby leased, as roy a lly e a rned by mining woeh, vo qorrodO 


in (A) a bove or as a dvance royally app l icableaga i n.0 subsequont roya lties . 


.	 ©	 ©	 In	 f a drop in Ae morhot priceof Zinc



or Copor as quo*od in the ninooring and Min i ng Journal, to less th en twelve ( 1,2 ) cents per po und for Zinc, 
nd thirty (30) cones per pound for Co pper, tho Leszoo m ay supond all operions until Tho quoted prices aro 


again oqual to a t le ast wo)o. ( 121 cen ts per çsocn for Zinc and fkii4y (30) cents pr 	 for Coppor.	 &'.



in such orio this lease shall rem a in in effect w i th the paymont of rninfrnuv adv aaco royally of fifty (SO) 
cons an acre per year. Tho susponsion of such work isholl no+ oncood a period of four (4) yoars at any onQ 


.	
9.	 ©YAPi'llE) Lessee shall pay to The Lessor & roy a lty of five () porconl of the not pro


-


coeds (zcopf for such proceeds as is hereinafter spocifiod for met a llic ores) to Lessee before procOZ9iW, 
rod;d by The Lessee in each month from all m a rketable nonme


t
allic minera l products prodcod from 


ore or mineral substances mined, quarried, or removed from the lo o sed prom ises, in which m i nerals are ownod 
by Lessor and hereby le ased. Lessee shall p ay a royalty of five 15) percent of the not smelter return (to-
ceived by Lessee) less freight, of such sulfide and concentr a tes from metallic ores mined and m a rketed from Tho 


loo sed premises in which minera ls are owned by lessor and hereby le ased. "Concentr ates" for the purposes 
horoof means the s aleable Zinc, Lead, Copper, Nickel, Cobalt, Iron. Goad or Silver minerals economically rcov-
erbk. °'Ne* Smelter Return" for The purposes horoof when used w i th respect to the minerals lisiod above 


moons The price est ablished 
at smelter, lessfreight, by responsible buyers of such m&wo*bk mineral prod-


ucts or of concentr a tes of a sim i lar grade and kind produced from ores mined and milled in s a id dis trict and 


preva iling 
at The time The concenfres are delivered to The smelter for tre a tment; but Lessee sh a ll be onikd 


*0 take credit ag a inst any royRios payable under th i s paragr aph for any advanced royal
t
ies previously paid 


during The form of this le ase and not previously recovered by Losseo. 


,©.	 c:©v&lL7v Pl^,VNEMSD Roya lty payvonts sh@H be mode by tho Lossee on or before the Iasi d ay



of ooch cakndar month for all ores deliverd at the mill or zmelterdurng the procoding calendar month. 


city or other payments under this agroomont shall be paid (a) to Lessor at --------------


---------------------or (b) as Lessor may in writing designate. 


I. MCOR  Lozsoo agrees to keep an accurate record of afl ores mined from the 
leased premises and of all calculations relative to royalty payments hereunder. Sa


i
d records may be inspect-


ed by Lessor at all reasonable times. Lessee will make available for Lessor's inspection, at the end of the form 
of this lease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lessee will furnish a factual record of any holes drilled on the land together with a map showing the location 
of such holes, together with copies of all mining maps and records of mines on demised premises or on 
cent premises operated co-jointly with the demised premises. 


02. 0D1T n caso of failure of Lessoe to keep and perOorm any of the tarz and Obligations 
of this lease, Lessor may give ninety (0) days written notice of the breach or violation complained of. If 
such violation or default is not removed, or as noarly corrected as possible, within said ninety (0) day por 
od, this lease shall thereupon terminate; provided, however, that no forfeiture shall be asserted whore Lassoo 
claims no broach or violat ion has occurred or that the same has been removed or corrected as nearly as pos.
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_9494-m- 1 	 of tb'o fr*+ papt. 
part, 	 •r•i 


00	 That Lessor. in concidoraHoa oq *o oum © Oo Doflar CaA in hand paid^ 


	


o ooW of which is oo'oy acowIoo, eadov Co 	 UOOThO*3 
@a *o ja @f L00000 to o pa id, o$ a	 ot Ooao,	 cod oo 000y 


Locoo, G O O	 o and ioro	 and © dO cad o'o'y proopocNog, miningand	 oy5&	 N* 
MOojo in	 upon Ao laadz hopoina foor thcribo,	 OAor with *o p'MOojo Of Q'Qe	 *oOJih	 y 


and aO mt2dioy cad oquipmono, noco c3ary or	 o 6©OO puppo3o of popoc*ioj, 
h, procoo g iag and au-Noon of @eos a nd ua iacwalo , co 9oz5nd on *th Oat ako ©rj on	 Oa 


Tho Wowing doocvibod wwaod by Loc€'	 a*o 


C©Qo1V and Soo of 	
;a---
	 S	 dt1, c1oi'	 *; lb O	 O'O	 1 UG *©



o ?&6O eoyo 


said-	 by a dood datod 


and - r c.Ov d o d	
-------------	 -	 - 	 of Doo c2 Pago _ 


©aUJ appron imalo ly	 acre s , ©ro OV 055. Howovor, nomineall o 
thoQ	 (300)Fd?Qt 	 ©O) foot of ny bu ilding now on the po&so oo* by mutual 


.	 c©i;iü'	 Loo	 ?O6	 Lo600 a	 3 option may pay and diBch@rgo a ny 0,0200, 
@' o1' lions now onicting, levied or üoo1 on op against ffo above	 © 


ooquont Hooms incuprod by Tho lozoors, and, i n fhO ovn* thatit oxotrcjo 'such opfoi, itshall bo 'a*o1 
to O rights of a


ny ho ldor or holdor g thoroof and my FoiMb"Pso itoolf by applying f© Ao di3c hargo of any 
such mortgage, *Ot:• © ©O' lion, any royal


t
y o' ranaOc accru ing hoeoundov. 


3.	 IIII3	 Lozsoo shall Pay 
for	 own o@c*, a ny and aOfl laitos kvo ©' aga


inst io Waco, ivirordo 0 mills, or mining	 mflIj ouoc* oa tho üoo c G9eribod pp-=izooi durkzg 
*o *orv of	 o Boaoo, and if	 o Paid, O®, Mo i r Wqn W	 y tho samo and arcjo 
POYMORO against *o koo as rody duo, or ho vo any othov Iojd roacy. 


4	 This QSG ohafl run for a per iod of vo () yoac, cad so long thoro a ftou, a m i ning opor.

atioats U?O Po,407mod orma in0a inod on said loasod proioo m a loze torminatod Boonor a s 
LoB000 hao di3covovedan oro body on said kod Pro m i cas by Tho fho of ozpfr$or of said *or L000 uaa V 
at B opt ion, roow said Ooø far	 fl&r form o YOM on IQ	 ouz and conditions	 oroi 


	


OZCQf* U © ooric rays which hd co*iii	 a
n


y	 Ponowal or rond por iod13 
at 


a 
uaiaimuva o	 par acro, in wh i ch oron'e Lessee OidO give L©r wriffon no^ico of is i noonfion so lo do

ea ow tQTorQ zi2tfy (c©) days prior to tho expira tion of sa id term. U©ri tho roowd of ai oao, all royao, 
OdvOncos or otherwise shall continue to be paid as though said	 had ovor boon to pffiina lod. 


. 'UllIo15 M(5DMD Thig ka6o convoys all the 
right, ffflo and hiorozf of the Loszorg in tho oupfaco 


land rights nocos onvv for prospecting, dovolop ing and oporiiçj any m ono or mines in said land, or ©pora 
on sa id fiait LooQ shall hovo right of ngr	 and og ress, and right of way to and from ny pkto 


hGFø oQrioz aro carried ©, and o tho pub lic highway. L000, howo'or, 	 use ono roadway to and

fvoca any mine or mi ll On said land , and shall Eop all gooz ckgod or ovod ca


t
tle jurz on th jp'* Of ai 


Foi6G; as &ro used by i. LQo agroos 
th


at all of its opera tions on s a id prornisos sha ll be couic*a 
oravco with good and cus


tomary m ining prac. Ores mined from theloasod Progaigoo may be viHød 
prGparod for marhot $oron or an ofhr lands , zopar0oly or in conn e


ction with oor oro, @is Loo 
o80. L000 shall cao tho pAv ilogo ©! raising opos from	 land through Bhafft or inclinoo on othe r lands 
Io aroa, and fo prhkgo Of	 or oior'izQ tre a tingsuch Ores in plantsor millo loc -Ood upon 
Bo@6 lands. LocoQo call also havo *io priv ilege o	 o, acro, through or undoo, and of 
Ores miaod from ©*cGr lands through *&wrnok,sh a fts or icflics wk Lo	 ha s	 or trvoi on 
Ooo$oJ Q6OZ for *o rpoo of o'thj 6OO and of	 or @o4o frooin j zueN oro

WON3 @7 p0aa0a Ioca tod upon *o Ioa cod p5 ouaisols. Tho ppivHogog rofomod to in *o last rocvij soalonco Baa1 


Mvo the *OG'Vfl&1Or by oz?a*or or OAorwiso of fito ksø. For any poriod after such foraon during 
LoBQo io (a) ra i s ing , through a chaft dr ivon on o domizod poios ©ro o8oO from©*or kuicB 


io which Lo©r hoc p@ inloro go, © () m0ling. doath @w o*o'tko roai 	 an Oo oo3 r000, 
oOivoy fr© such other lands, or (c)	 both(a) and (h), Los ooe shal l pay LQBOs fivo hundkd (©)

deflaro Pop yoar. no t;cJ *© uso madopgvound àQ O, iac linoz, o' oup loral ion oponinqz oioj. 


o 8oa9oJ prom igoz at *o *Qrio of	 Ioase challa© oMo such lorm inalloa without payvaono 
zuch tI6O	 go JJouj as the	 of any of Me aio may Eo u000ary or convon ioni qop any mining puppogo

connoctod with this ©' any ©or proporoy. 


Duping *o opm of Ohiz contract a '€xi wa000 and jig	 rosulOing from *o ioron of any minoo 

on said Promi 3o g may bo sold by L000, and L000 s h


a
l l pay to Lo9or Fif


t
y (0) per contof Ao not 


60006 pko. 
It 


06 oj'oo *ta* oEo? Lo$B@G' or L000 s h all hOvQ AO righto usc,, without cod, 60 much of said
oalflivvgo 


 
or w06*0 r©th 09 may £o roqu irod 0& @ o*0or with


m
in in


g
ormi lling opro0oc or for uso on 


L0oaBoi pro0Boo. Lo6uoo°9 Jo* a nd do@AADOOR ao to 000 iia*or PCA05 niag to trao &uia04a0$ 9a00 bo final 
and	 On caoo of forfo0wo or sunoMov of ONDIS 00060, all *aOOuJ6 and tac'o, o* cold, or ro0J 	 on 


o 8oa$o1 pvomioos, Of not soW and rQ©VO	 0n two (2) yoar, b0cqM09 AO PmPoevv of *o Lonor







PW	 L000 'wa ivois &H rth 1hovoto and on paymoM of *	 Qmago lo ThO gurfoco, by	 € mgh wooOo 


and jig kiling g W1 on lho kød land more Man © 2) years &for lwminalion Loc3000 od	 0360 ORO



roliovod from all fjrhor obligations or liabil'olio g itounor. 
Should L000 oroct & viII on	 or uso any portion of lho O0@zOd FOMB003, N O&'OOO D



pay Lo©r lho rosonk annual v&ko of Mo portion ©f thesurface of the pvomisw Poquirod Qoii' such uvo 


Oho 000ary B*orgo faciltiog for rods end lailifiqqS or @lhOF U90. 11 ouch do @a© ?o	 rooJ	 ti 


	


* aOö o ni*oI for or *ro*l©n o 1oroinafor pr@vJoL Such HO an	 coo Ooi*io	 0 


oabIioI boforo rI©n, and an onnoU paymonl Bholl bo ao r@p*y ofor onch or 	 60 co'



c4. Upon such annual pyw1on, Lo$or AcH (Dvaal 0a L0000, bj inglvumonl in wriinj 60po1on* of 
loose, lho ocdusivQ right, priviIG and Qiconso *© use OhG mHO oio and Owego 10iOi1600 for cOin, 	 noJ&a 


slack piling and gloring or, cocon'ro6 inorV6, M00016, POMROM in ©nno*ion 'am WoRing 0? cD 


©	 no L06900 6OI doom nocosy wNflo 4u6 k$O 61a011 ron in offod. 


AnyMing hovo6aboforo *o Oho contrary nowi* *anlin, L000, if not in doqaulO, Ann havo Vo ri* 
vomwo any of ift property usod in connot©n with Oho ozord6o of *to vighi g and prMUcJo$ rOforrcd o 5 


prooin porocjroA within 6ilt () ma0h g aftor tonorinj a proper gueroadoo and 0 rOQOa6O of *iB 00090o 


LOGO shall covor all pr000ct Wog and shall pay all damago *0 buildiaog. 
crops 0? *ir caugod by oo?0*i06 of L00000. Mould ocy rokrUy used wa*or supply on *o ?ciooc £X) 


draipod iy mining oporationg carrkx1 on by Lo6600, lho LQ6Oo agroog *@ furnish1069w t4cC3 a 00tv wa*or 
ond *o *o onisfing wator oupply boloro mining ©po?a*i©n6 woro corriod on. 


7 . .	 AG	 ?©	 oco$ p con ©*corwko 


viO, oach roar duping *O lifo of lhi g aroono&i* bwianiog------ -	 ,

UorQivaf*or roforroc *o 06 °'W©?h yoar'°) choQi: 


; A. Porf©rn mining oporotion6, canduclod in good an onor-Oio &aoor and in @nfooisy vin 


prac*ico, or, 
. Ixpkro by noanc of bona fio drilling nio*ho$, or, 


C. ppczpoct j oopyicalOy by moans of airborneor ronn1.opora*o .o5on*lQec	 or



000iicaOQy by moong of soil, wctr or pkn* analysis n/or i©ra*ory ozporion*, 0?, 


. Pay *ho 6U Of fif*y (So) con*$ p0p acre pr yoar on or before tho onpiralioa of ay tveA poor duvoaag


 which 109600 has n©* performod oiThor A., D., or C. such payment to bo con9ioroJ aono rovcj, a016 


on3otnon* o@rnod royd*i0s3 provG, if 106900 lorminafts AN oo prior to to oizpira*i©n of any tio 


LOOOOO 6tilaO pay 10990r on a pro-rata fa9iB for those months during such worz yoar *a* *i6 OaOO vag in Qoro 


and offoc*, unksg L06OO has popformGd oi*hor A., L, or C. during tho ppoviouB paeO of Qo oa id worz yOr. 
Af*or *io fir$* four y000-z of this kao, *o 109900 will pay to tho L099©? at 0009* *on 1001 coOaro an acro on 


on9 in wic minerals aro ownod by Lessor and coroby royalty oarnod by miniag w©r, roforro *o 
in (A) aovci or as advance r@yal*y applicablo against 9n9ocnon* roy*io9. 


0.	 1© @2	 @05 l©? MMCM In the ovon* of a dpop in *o mavhoO prio of 6n 


or C©or no	 in *o 5ng6zooAng and Miaing Journal, o 1OB13 on O7O IQ 2) Cog par p@od for Zinc, 


and thirty ) con*o pop pound fo? Corç0?, *o 109000 oay ouspood nO cporoti@n$ nniJ Ao cnoOod p7kO9 oro 


again onal *© no 1009* *wok U) con*o por pound for Zinc and thirty (30) contc por pound for Copor. 1nr 
inçj zwb period *1I6 O09O shall roan in offoc* wR4 tho paymoao of a ni Rion uvi aonco r©yoy of Thf*y (®l 
coo*o an acro por yoar. Tho 9n$pon9i©n ©f gu4 wori shall no* oucood a poviod of fcr (4) yori.s a* any ono 


IV.	 106600 shall pay to the Lo9or a royalty of fio W1 porcon* of *o not pro 
coo	 (ocopt for (such procoot9 as i9 oroincf*or sspocifiod for molallic ores) *o 109600 £of@ro p?oco69nJ,

i7oakod by *o Lo9oo in oach monih fr©iin all markolablo nonmetallic mineral protnc* pvoducod fr© 
oro or i&norol subg0ancos ninoc, qnarrio, or rounovod from tho loosed pr00i9O9, in which O?UU$ ro owned 
by Lo9or and hroy k&o. La9zoo shall pay a royalty of five () percent of *o no* $noll*or rotnrn (ro 
coiod by LoQQ) lo g s freight, of such sulfido and concentrates from metallic cross minod and marho*od from *o 
ioosod promises in which minerals	 owned by loszor and horoby leased. '°Concontroto9" for tho pnrpOCOC 

horoof Moonsthe $okabk Zinc, Load, Coppor, Nichol, Cobalt, Iron, Gold or Silver ninorok . oconooilcalOy roco 
orrcthlo. OUO* Smo*or o*urn'° for tho purpqso q hereof when usod with respect to tho cninorall6 listed oovO 
moons *o prco o0abl,shot at snioltor, loss freight, by ro9ponibk buyers of such marholablo m Sm000l pro 
OC*$ or of concntratoc ©f a similar grade and hind produced from cross mineO and mHIo1 in said c$*?ict On 
provainJ at 1ho tivo *o concGntr0O9 are oivore to the 9noItor for trootmn$; but 106900 shall bo on*i*I1ol 
*0 taio croit against any royalties payable under this paragraph for any @dvancod royal*i09 p?OviOM6y paid 
during tho lovm of this O$O and not provio$Iy rocavored by L09900. 


II©. qROMM PnVNMMD Royalty paynont9 shall oo naJo by *o L09000 on or bofovo *o 0c9* day 


of onch caknar nonffi for -oil cross livoro a* the mill or $rnol*or during Me procoding cdonar rinon*.Roy-
Ono


 


0U*y 0? @*oq paymonfo under *i$ ojrooiiont oaO bo paid (a) *@ 10990? at	 --- 


22!?4.P?%.d --------------or (b) as Los$or may in writing co$ignato, 


00. U©Q0 AIL Lo9$oo agraos to Loop an accwo*o record of all ores ninool from *o 
loaood proni9o3 and of all cakMktion$ relative to royalty payments horoMnicr. Said rocor9 may £o in6poct- 
adO by 10990r at atOl roo9onablo times. 109900 willva0o aikbIo for Los$or'$ an9poc*ion, at tho ondO of *o torm 
of *i6 00090, informa*kn as to tho location and footago of oceb halo driflod on said land. Al tho torina*i©n, 
109600 will furnish a .factual rocord of any holO$ drilkd on tho land togothor with a map showing Oho )ocaton 
of ch h000s3, togothor with copioc3 of all mining maps and rocords of mines on domi$od promi$o6 or on 
con* peomi gog opora*odO co-jointly with tho dom$ad promises. 


02. ©01D On case of failnro of L000 to hoop and porform a1y of tho lcnaB 00ligo*i©n6 
©Q ttio 00090, Los$or may givo ninofy ( 101 days writton notico of tho broach or v'©Oa*i©n complainod of. Of 
cech voWallon or dofanl* 09 not rom©odO, or 06 nearly corroctod 0$ possible, within caod ninoty (0) day por-
i©dJ, thiG 00090 shall thoronpon torinato; providod, howoor, that no f©rfoitnro 6h010 bo a69ortod whoro 106600 
dilaimo a© broach or violation ho g ©ccnrrod or that tho g amo has boon romovodi or corroctod no noarly 09
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oeo wMiR Ao aindy ( ©) da y por iod, in wNchoo* Ao a&o thallfl bo 3mbWllod qw o*a	 o@c3 
3Uo win PamlompN II 6 @f Ohio R000. Vlvovidod	 • bc* no .	 gaflI bo 0000	 oco 


? dolap	 @a3©o by	 000 @Pcea-






N@m of Uo @7 *o g'oo by the @oceQ* @' 
its avoa@ies.ad @q haturo or ©o' COUBOG, tvLOAW flho € 


c2o® *€o	 boy€	 o ufr®O of Looà Upon	 Lo600 shall acceua qeir and pay 
G'©yO*O 0c'o	 © *o ' ioo of	 QO*O U6	 OcO *	 £Oc c	 Oli003O Q 
OGG' *Q'O© in '@O?	 @ O	 *to OICO @ *G	 C©th/ CO 


0 3	 Locoo unaV a* anyliuno, wka &©* in dofamil, sumondor *th loam 6 ,V ooj o 
OoodcApg to Lo9©' a wriffoa voOoa so to'o©	 to £o	 in *o Oo 0 *o 
County Cgorh, and frova a nd affor guA GO1G' L000 shall bo reloased Dad ro liovod from all	 th& 


@GO and o3a;*y horoundov, w6A r@po t © or	 yway
 
e,@anocled*k abovo doocribod 


ooffGkQ of LOC003 r11*3 hGOO', OCO *@ accouO	 yGiQ	 atgod	 *o o 
D TG& €Y sueN reloago may bo	 by dohvory of iovo *© LoB@' in ponea, @c' *© his aoc* oe by 


b	 ?0006 60 in A0	 @4 *o Cbth of Eo C'* of *o County	 k1a o Uøi POMOOOO ao

'oco an.d pavkq Q raQwding q00 


oC WWQN D All	 ©Dl * o	 in =;ling 3oO, t806B @OO ®'&O

oUW' Hod by vog izoovod mail 00 *O QkWOO 0ta 0 moffl Bamo ©*o' addroms is oecco go a €'*6@o co 


A:	 &/1L 


LUSEE'S AS:ROLAND F	 INC..O 3@ir 1019, Troy	 York. 


OZ.	 In ovono AG POM03 ho reo@ canne	 aOy a000 upon oy unafters acj 
of th kaø, *o t&o	 bo dolom inod by af4©; Oho Loo' to Bokc* one	 *o L000 *®

okc* @o evbiWalar, and Ae two a rbifval(woi@ ealoded to m6co o AiM apb ilra lay . 


II bo a @oi©5	 oo' orif *© 006a by o ilhor pa rty	 &iy court, and * is horoby 
agreed botwoon Ao part ios O?O*@ thatsuch submission to arb ilra lioa may bo o&*oo @q vocordIn *o 
of proo' 1mr i odiction. Tho doOopm inooian by such avbitrafian shall bo bind ing and	 o 
hoeoft cad may bo onlwed oz lho judgment or docroo of such ©w4.	 ba*@

by *ro PGO1013 equa lly. 


6. M5916MAMUMD This lease OaIiO bo b londing upon and oo @ o	 of *o rogpoeivo 
OO bo'O©, aad ohoiv persona l ropresoMat ivoo, Buccomers and aosigns. 


7. is agrood *a* 06o	 c'ae and oy000&* 000u Lorn ced 
Locoe Isomtmd ied horo0	 @'d	 Impozonlawom ©7 ®SG t'O boon mado 
cp@ by Loos cc Lomm mpplemonfing, mod ifying or no on	 e 


Losew and L0000 ha va oo@	 ood 6oc0o go dy aod yoe7 Ono

axwo vmwen. 
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1ao and OOG'O	 *@ *ilo ia @	 A0 .,	 -	 cod bo^—W—ooa 
:::	 L0 Q 


a	 @q	 -----------------------------------© *O qivO part. hovo igi o0o	 @ 
Loewe,and	 1O	 0O'61 Inc., Of Y'©i, NowYoh, Of *O 30©	 OG'', horo inoffov roo?o1 *©. aB Locoo. 


.	 AI13	 Tha* Lessor, in con g idoralloa of *o BMUR @I Oo	 COC6 in acJ 
0	 o roo	 c	 o	 or *o	 and	 oco	 c'ooa*ocj' 


@q L00000 *0 bo paid, ho$ and	 So koo,k p , -000 a flccj *o L000, o i
l


ov 'kJ*, *i*o ou h*o'oo* i o	 *© Aon ooy	 a	 * 
priviIogo in and upca *o	 o*o	 *o Feiv ilno of oo*hi cx incoofliwo ocy
an aU mac h inovy and oou*, noco oza rV or convoaioO, foe *io so lo purposo ©f ©açj  m1a ing , quavrV. 
hij, procogB ing and marhoNng Of 'oo and hioth 	 ©	 o	 Lxwhij 


ThOfo llowingOfbO poo ©tod by Lo©? ai	 hi 


and S*a*o of ----------------------- , bOinlo all of *ofr eight, ;*k and Wood in and*o 
* o prom5oos convoyod by ___ 1 JO ---


ak'J 


and roc©o	 , in Libor N©. -M -------- of Doods ao Pago 
acres


, gaoro or loss. Hootr, no uno s ha ftshallbo pko1 w iWifi *hi'o hin'od (300) foot of any b uilding now on theppomiogoz oncoDao by mutual n-i 


2.	 ©©EJY	 Lo$or agrees *1* Lo600 of ift opt ion may pay and dis6o ego acy *ato, 
or ©*fl0? lions now oznj, lovied or as sos sed on or aga inO tho a bove do scr ibod loodg ©' any cb 


oqon lion g inctwod by Ao ksor, and, in th o ovon* i&* * QnOrc isOg audi opon 1 * Ac H ?o e®ao1 


such 
I@ go r;*5 of any ioor or holdorz thereof and m ay røhbt2wo io(f by OPPlYing to *o 1cdao of any 


ou'Jojo, *0; or o*hor non, any royalty or r entals accruing ho roundor. 
3	 EL3 COVEMMD LOBoo 


s
hall p


a
y for ift own accoun


t
, any and dli fauog loviod or ajohi* *o vainog, m i nera ls, mill s , orminingand m i lling QqMpmon on *h	 bovo 1oribo louiios *co	 @ *k Ioaoo, an	 no o paid, lozBors, *oir hoirs or assigns , cay Pa y *o samo an


d	
aujo sueA
ayon* oahis* *o lo 5 goo as roy*y duo, OF hav


e any QAov legalrooy. 


40 qVMCMD This Ioao shall run for a pe r iod of f i ve (5) years , and so long Aoroafooe oo m ining oo'-a*@c airo porf@^mod or niahi*ahioc ©i Said (ono promioc un l oss oorm inatod coonor acoohi '©vo@'1. 
L000 UB k©voro@1 an orebody on said Io&od promko by the 'imo of ozra*kn of 	 *a'n, Lozoo may 0* ift o*hin ronov, said Iao for a thnkr form of yo org on +ho snfno forms and	 iI*©n3 ag hovoin pro. vdlo' 1 oztop* a o avno royfiQB 'whi ch shall Con*inG during any such ronowd OF ?oGowd poro	 no a nilThii of	 0O00 por ocro, in whieh ovont Loøa sh a ll 1givo LGsor wrif*Gn no*ko of ih Lm*o*on go *o do
on or bofoo zinly (©) days prior *o Ao opra*on of said *orm. Upon fho renew a l of Sa id Ooao, a l l r©yo8*QB1 avanco	 ' o*orwoo cOH continue to be paid as tho ugh said ko had never boon to rz4nalod . 


L q UEJ005 1205DMD Thisloaso convoys H the right, fiflo and inQrQ$f of tho Loor$ o n *ho gurfaco land righ
ts nocoary for pro spec


t
ing , deve loping and oper a ting a ny m i ne or mines in Said lan d , or opor-inj vailk on said land. Le5oo Sha ll h&vo rightof ingre ss and otjro, and r ightof way to and from any place 


where opera
t
ions aro crrioe1 on, -and to tho public highway. Loo, howev e r,	 tI	 ono roadway o an fr© any a&no or	 on	 (and,	 shall hoop hoop aI gates cIood or orecf catk qu a rds on such p&rf of sa id 
Promizo g as aro u god by . L000 a groog that all of its opera t ionson said promo sha ll be conducted in oanco wi good and cu st


o
mary min ing pracico. Ores mined from tho kaod promises may bo niHod an 


oparoJ for maeho o roon or on o*ior lands, gopara to ly or in connec
t
ion with ohor @ro, 05 Lasgoo may 


o0*. LoB00 oa8O havo *io p'ivilojo of ro i sing ©?06 from said landhi'ouh Shafts or inclinos on oior lands in 
*o oroa, and *io plviojo of milling, ckanincj or o*cwwizo troaNng such ooc in plantsor mills locatod upon 


lands. Loa000 shall also ha vo *o pivi lopo of *7anpor1n	 o, across , through or undor and of raising
oroo niino fron ©*or lands Hn'onji tunnels, dvi fog, s
h
afts or inclinos whig6 Lozo has un or àion on l000 p'000 *o 'o ©f w(Whing SQ Uao and of Milling, clooning or o*orwBo fvoaiDg guch ores in mifls or p8aah ea*od upon *o loosed pc?omisoo. Tho Puiv&gos rokevod *@ In *io IasO p000d ing zonoopco oat1a 


13UVViVO *o *orno*i®n by ozirakn or o*ortioo of oho oao. For any poro &for nci ornihia*@n during 
wio Lo600 i (a) raising. irough a ohafo dFivowi on tho d emi god promi ses Oros ocluivoy from oHor lands 
in rAich Looco hasno in*orQ$*, or (b) waillia v, cloaning or o*orio *ro&*ing on tho domi god proiso, oro 


such other kn, or (c) doing both (a) an (b), L000 Shall pay L essors fio hin&od (00)



	


"10ris Pce yoUr0 Tho ri* *o no unIorronn *urrnob, drifts, indino, or oipkraion oponin 	 oin in 
*o loaao roniooz a* *io *orniina*ion of Mis kao shall also $ur'ivo such *orn1inaion wi*on* pyunon* for 
Buch co for So long ac theno of any ©f *o same may bo nece


ssary or convoniont for any mining purpoo 
GORROcood Wic *ic or any o*1i05. propor*y. 


During Ao *oriin of this contract oil rock a*o a nd F9 *ol1int j roauloing from ho opora*kn of any mhioc I@caood on said promko9 may bo 0@1d by Locoo, and Losgoo Shall pay to Locoor Fifty (0) per cone of flo no* 
caloc prico. 1* is ajrood *ha* o*1or Locor or Locoo shall hao to right to uco, without cost, o much ©f said 
tailing or wacto rocl as may bo roquirod in connoction with mining or milling oporotionc or for u se on loacod proQncoc. Lo sgoo's Judgmon* and dochsion as to all mattorz porfining to wasto materials Sh a ll bo final and binding. In caoo of forfoituro or surroriclor of this loose, all tailings and wato, not sold, or remain ing on tho loosed promicoc, if not sold and romovod within two (2) years, bocmos tha proporty of tho Loor and
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Lessee	 the rights korfo and on paymentdamage to the surf-ace by such dopozil of rock wo*o 



and jig filing left on The leased Ind more than two (2) years after termination Lessee shell be rked an 


reliovod from all further obligations or liabilities hereunder. 


Should Leoe erect a mill on the leased premises or useany portion of theleased procios if e7G-09 10 


pay Loor the roosoribk annual value of the portion of The surface of the promises requirod for such uo 
*ko nGcossary storage facilfiez for rock and tailings or other u. If such value cannot bo a Vrood upon by *ho 


or*ioz, it shell be bmfted for arbitration as iorQin&fter provided. Such mill and storage &CIihC3 MO V toe 


established before arbiiration, and n annual paymentshall be made promptly after such &rW'?r*ioQi is Ofl-


cIud. Upon such annual payment, Loor zhall grant to Lessee, by inorumont in writing indopondeni of Ais 
lease, the exclusive right, privilege and licenso to use the mill site ndforagG facilities for cilliwi, 	 oici 


;n9 , stock piling and storing ores, concentrates, minerals, metals, pertinent in connection with mining or mill-


ing, go long as LOSSOG shall deem ncry while this Ieo shall remain in effect. 
Anything haronbforQ to thecontrary noiithtnding, Lome, if not in default, shall iQO AO right 


romovo any of its property ussod in connection with 
the exercise of to rights and privilogos roforrd *© in Ao 


preceding paragraph wiin Si3z (6) months for tendering a propor surrondov and & r000 Of Aig 10090- 


6. A11) Leszoo shall covor all prospect holaz and iaH pay all damageto buildings, growing 


crops or timber cuwd by operations of Leszeo. Should any regularly Usod water supply Ofi tho pOi6O3 'O 


r,;qQd by mining operoo6 carried on by LooG, The Lessee agroos to fMrnih Lessor with a now walor Sup-


ply oqiI to the exMing tvaftr supply before mining opor0ions were carried or. 


7. AACE U©VAMO A	 7©tZZ	 LeSSGQ, ecopt as heroin ooriO o-


e&ch year during the life of this agroement beginning  


(hereinafter referred to oz"work yor I s 
A. Perform mining operations, conducted in good and minor-likG mnnor and in conformity V.1iA PFOOF 


p?ocicoI or, 
L Explore by means of bona fio drilling methods. or, 


C. Prospect geophysiclly by moans of airborne or ground-operated scientific Gqiemon, or pr©o 
goochemic&11y by means of soil, wafer or plant analysisend/or laboratory otperiment, cxi', 


D. Pay the sum of fifty (50) cents per acre per year on or before the expiration of anywork yo 	 x4c 


which Lessee has not performed either A., B., or C. such payment to be considered advanco royolv ogol 
9ubQuont earned royalties provided, if Lessee terminates this lee prior to the expiration ©f any work ycari' 
Lo6QQ ishall pay Losor on a pro-rate basis for those months during such work year that this 10090 woz in force 


and effect, unlQZ LQlsQe has performed either A. B., or C. during the previous part of the said work yor. 
Aor the fir9t four yoars of this lease, the Lessee will pay to the Lessor at least ten ( 10) dollars an acro on 


ndz in which minerals are owned by Lessor and hereby leased as royalty earned by mining work, reforrod lo 


In (A) above or as advance royalty applicable against subsequent royalties. 


' (zuSPJEMSOOM OF WORN OM LOW i2cwv) In the event of a drop in the market price of Zinc 


or Copper as quoted in the Engineering and Mining Journal, to loss than twelve ( 12) cents per pound for Zinc, 
and thirty (30) cents per pound for Copper, the Lessee may buspond all operations until to quoted prcos ero 
a gain equal to at least twelve ( 12) cents por pound for Zinc and thirty (30) cents per pound for Copper, dur-
ing such period this lease shall remain in effect with the payment of a minimum advance royalty of fifty (®) 
cents an acre per year. The suspension of such work shall not oceod a period of four (4) years at any eeo 


time.


9. J U.ACJMRD©PTllL) Lessee shall pay to the Lessor a royalty of five (5) percent of the net pro-
ceeds (ozcopt for such proceeds as is hereinafter specified for metallic ores) to Lessee before processing, 
reafiied by the Lessee in each month from all marketable nonmetallic mineral products produced from 
ore or mineral substances mined, quarried, or removed from the leased premises, in which minerals are owned 
by Lessor and hereby leased. Lessee shall pay a royalty of five (5) percent of the net smelter return (re-
ceived by Lessee) less freight, of such sulfide and concentrates from metallic ores mined and marketed from the 
based premises in which minerals are owned by lessor and hereby leased. "Concentrates" for the purposes 
hereof means the saleable Zinc, Lead, Copper, Nickel, Cobalt, Iron, Gold or Silver minerals economically recov-
erable. "Net Smelter Return" for the purposes hereof when used with respect to the minerals listed above 
means the price established at smelter, less freight, by responsible buyers of such marketable mineral prod-
ucts or of concentrates of a similar grade and kind produced from ores mined and milled in said district and 
prevailing at the time the concentrates are delivered to the smelter for treatment; but Lessee shall be entitled 
to take credit against any royalties payable under this paragraph for any advanced royalties previously paid 
during the term of this lease and not previously recovered by Lessee. 


10.	 ©TT	 Royalty payments shall be made by the Lessee on or bofore the last day 



of each calendar month for all ores delivered at the mill or smelter during the preceding calondar month. Roy-


alty or othor paymonts undor this agreement shall be paid (a) to Lessor at	 --------------


or (b) as Lessor may in writing designate. 


II. JEJECORDS WD RV052VS)Lessee agrees to keep an accurate record of all ores mined from the 
leased premises and of all calculations relative to royalty payments herounder. Said records may be inspect-
od by Lessor at all reasonable times. Lessee will make available for Lessor's inspection, at the end of the term 
of this lease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lessee will furnish a factual record of any holes drilled on the land together with a map showing the location 
of such holos, together with copies of all mining maps and records of mines on demised promises or on adja-
cent promises operated co-jointly with the demised promises. 


02. OQQPCOURD In case of failure of Lesseo to keep and perform any of tho terms and obligations 
of this base, Lessor may give ninety (90) days written notice of the breach, or violation complained of. If 
such violation or default is not removed, or as nearly corrected as possible, within said ninety (90) day per-
iod, this lease shall thereupon terminate; provided, however, that no forfeiture shall be assorted where Lessee 
claims no breach or violation has occurred or that the some has been removed or corrected as nearly as pos-
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Biblo within *o MnOy (0) Sy poro, in which ov* Ao gamo ohafl bo submiffod for 
ao W*t Paragraph 15 of this loaso. Peovidod fur0hor got @	 ofro Bholl to auovtod 


or okyz in oporation g horoundor whon occadonod by fivo, war, rio*, civil epora-
Oions of kw or inlorforonco by A0 Govornmono or ift agonciola, acts of nduro or O*or 000, wo*or Jlio OQ 


unliho oo owroo, boyoi1 *ho control of L000 Upon forfoituvo, Lozoo shall a©* for and ay 
royalfioz acccruod to *ho d0o of such or n&©r and oo@o and *oor to Lo©r a trtor roOoa6o and 


rronr thoroof in propor form to bo rocordod in tho Offko of tho	 County Coth. 


3. MMMMD Lo$oQ may at any timo, whoa not in dofauK, sumondov thi g Joao bV 
to Loor a wroi r000 hor©f in pr©pr form io bo vocordod in *o Offo of 0ho 


CouMV Cor, and from and for such londor LGoo s3hall bo voloasod and voliovod from all fer*for ©a-
and liability horoundor, with roapGO to or in any way connodod with tho 000 dogcribod pvomi3os or 


onoeci go of Lsoo°s rights oroor, oncopt to account for and mao pymo	 ooroI dwino go ilifo hceo.






of. To1or of zuch rooaco myo mo by dolivoey ©f gamo to Lo©r in poroi, or *® k ajo, or by 
inV such rokao in tho Offko of *ho ClorE of tho Curl of *o Coy in Which tho IoQBod pOoMiGoZ aro 
a*o, and payin	 o rocco-ding foo. 


14.	 @'1D©3))	 All	 icon horoin pr@vidod *o £o @jit'oui in wri'hi ' jshall, unloosooriBo proio1,

to mailod by rogi0orod mail to tho addrort following, matil gamo othor addrooz iz dodgw" hi a ooNeo oo 


LESSOR'S ADDRESS: 


LESSEE'S ADDRESS: ROLAND F. BEERS, INC., P. 0. loz 1019, Troy, Now Yorf. 


L	 DD11i'II©	 In ovonf tho prio oro*© coanof mutually agroo upon any UR00003 arith ©*

of this oao, tho some shall bo d000vminod byarbitration; tho Loor to zGlod ono orbira*©r, tho L000 
soloct oo arbi9ror, and tho *w© Qrbitrofors so soloefod © solo o third arbitrator. Such bmiiotii *@ arbi. 
frafion shall bo a condition procodon* to action by oithor party horofo, in any court, and if k horoby oipr000Oy 
orood botwoon tho parties horofo that such zubmission to orbitrotion may bo ontorod of roord in go 
of propor jurisdiction. The dotormhiafion by such arbitration shall bo binding and condsio on tho partio 
horofo and may bo onforod as tho IMdmon* or docroo of such court. izpono of tho arbitration shall bo borno 
by tho parfi05 ouoily. 


l. M2205MMOM This kozo shall bo binding Mp©n and onro to tho bonof it of *o rocotlo par. 
Nos horoto, and fhoir poronol roproconfotivo, successors and 


17. if i3 orood *ht Oho ontiro contract and aroomon* bo*oon Lo@r and 
L000 i ombodiod horoin, and that no oral warrontio, roproont&fi©n or pr©mio havo boon mado or roiled 
pon by LoBor or Losoo aupplomonting, modifying or a an hidMeomont to *Ihi Aroomont, 


IN WITNESS WHEREOF, Lo3or and L000 havo horornto sot thoir hands and soak to da nd yoar first 
aboo wrifton. 


4	 k o 000nco of: 


-----------


oafl 


1 fl LESSEE 
( POLAND F. B1EG, MQ


deceIt 


STATE OF	 -	 STATE OF NEW 


'IJ PIL Tr	 f_. -	 - '- ..,:;á&-	 .	 .,	 u	 I	 L E	 - 


 Notary 
Pnbloc m and forto *atp and County ahrocad, do 
ccy cortify tat - Z4_ 


------ and lhi wo 
- 


foro co a50 day and acowodod *Co do o,oa-
of QO fc?con hicmon*. Wi0eoo3 my LOCA 


and official nod MG a?_t any of 


Io*ary Public 
Ccc0no0@n	 p0roo: 


-


V


t 


On thin	 day,n tho yoar Mifl000cQKz 
èod -	 ts ,oforo mo 
cacao	 - 
to uo hfiawm ' who, boin by mo d	 oern, did do-
000 and QV tha\	 rocidon in tho City of 


bc,, o corpor4don docr o od in and which oocntod 
tho aboo inntrnmont; that ho hawwg tho coal of said 
cororatbon; that go coal afiod to said inntrmon* in 
nech cororoto coal; that if waia no affiod by Odor 
of go ©ard of lirodorc of said cororatboo, and 
Act ho c' nod hOc nano thoroto b Cio ordor. 


Ntary Pb80, in tho 50000 of	 Vc 
My C€cminni©n lpiron:
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Lessee waivoz all rights thereto and on payment of 013 damageto Ae surface by such dopa g it of rock 
nd jig lai6gs left on the leased Ind more than two (2) years after termination Lessee shall bo roloawd ead 


rQIod from oh further obligations or liabilities hereunder. 
Should Lessee erect a mill on the leased premii3os or use a ry portion of theleased promo 	 OJF003 *© 


pay Lessor the ro&onibk annual t' & Iue of The portion of The surfaco of thepromiBoz rGqiro 	 guGh un 


the necessary s4oro	 ciIs for rock and failings or other u. if such valuecannot Q ageGod upon 6y 
çaG'$o3 1 Q 31II be	 ifed for arbitration as Qcro&ffr provided. Such mill and storageqaaililiois unav bo



ooblod before arbitvation, and an annual payment shall be mo promptly offer such oi'ron c 
cIo. Upon such annual payvviont, Lor shall grant o Lessee, by inou' in writing indopondo pO ©f 


the euclusivo right, privilege and licen$Q to use the mill site and OFOQ f@cilllioz for milling, bonofioi0- 
;, stockpiling and storing ores, concentrafo, minerals, metals, Poviinenf in comc*iou with m5niag ©' min-
ing. so long as Loozoo shallcn necessary while this IoQ shall ro&in in effect. 


Anything	 ronbfore to The contrary notwithstanding, LosQe if not in doful, shall hvo Ao r* *@

rGvoQ any of its property used in connection wh the anerciso of Tho rifi and prvHoo6 veforrod to h 


oodng paragraph within six (6) months aflor londering a proper curvondor and a relee3e of AN loaso. 


6. AA1) Lessee shall cover all prospect holes and shall pay all dmao to buildings, gowing 
crops or timber caused by operations of Lesseo. Should any regularly used water supply on the promisOt3 bo 
drained by mining operations carried on by Lessee, the Lessee agroos to furnish Lessor with a new wetor sup-
ply equal to the existing water supply before mining operations woro carried on. 


7. NQED ROMLURS AE	 ©Z	 Lessee, oxcopt as horein othortiso o-
vidod, each year during the life of this agreement beginning 	 ----- ,

(horoinafter referred to as "work year") shell: 


A. Perform mining operations, conducted in good and miner-like mannor and in coafovtoifv vfia Ippopor 
practice, or, 


B. Explore by means of bone fide drilling methods, or, 
C. Prospect geophysically by moans of airborne or ground-oporatod scientific oquipc 	 Q. ©r 


goochemicelly by moans of soil, water or plant analysis and/or laboratory oxporimont. or, 	 0 
D. Pay the sum of fifty (50) cents per acre per year on or before the expiration o any 	 'k yoor dg 


which Lessee has not performed either A., B., or C. such payment to be considorod advanco royc P 
subsequent earned royalties provided, if Lessee terminates this lease prior to the expiration ©f any work yoar 
Lossee shall pay Lessor on a pro-rate basis for those months during such work year that this loaso was in 
and offect, unless Lessoe has performed either A., L, or C. during the previous pert of. tho said work yoUr. 
After the first four years of this lease, the Lessee will pay to the Lessor at loast ton (10) dollars an acro an 
lands in which minerals are owned by Lessor and hereby leased, as royalty earned by mining work, roforrod to 
in (A) above or as advance royalty applicable against subsoquent royalties. 


B. 9©1 COP MD0 ON 1.07 KARUM In the event of a drop in the market price of Zinc 
or Copper as quoted in the Engineoring and Mining Journal, to loss than twolvo (I 2) cents por pound for Zinc, 
and thirty (30) conts per pound for Coçspor, the Lessee may suspend all operations until tho quoted pricos aro 
again oqual to at loast twlvo (12) conts por pound for Zinc and thirty (30) cents per pound for Copper,dur-
ing such poriod this base ohall romain in offoct with the payment of a minimum advance royalty of fifty (0) 
coats an acro per year. The suspension of such work shall not ozceed a period of four (4) years at any ono 
limo.


9. MaMRD ROMMIM) Lessee shall pay to the Lessor a royalty of five (5) percent of the net pro-
coeds (except for such proceeds as is hereinafter specified for metallic ores) to Lessee before processing, 
roalixed by the Lessee in each month from all marketable nonmetallic mineral products produced from 
are or mineral substances mined, quarried, or removed from the leased promises, in which minerals are owned 
by Lessor and hereby leased. Lessee shall 0ay a royalty of five (5) percent of the net smelter return (ro-
ceived by Lessee) less freight, of such sulfide and concentrates from metallic ores mined and marketed from the 
boasod premises in which minerals are owned by lessor and hereby leased. "Concentrates" for the purposes 
hereof means the saleable Zinc, Lead, Copper, Nickel, Cobalt, Iron, Gold or Silver minerals economically rocov-
erablo. "Net Smelter Return" for the purposes hereof when used with respect to the minerals listed above 
means the price established at smelter, less freight, by responsible buyers of such marketable mineral prod-
ucts or of concentrates of a similar grade and kind produced from ores mined and milled in said district and 
prevailing at the time the concentrates are delivered to the smelter for treatment; but Lessee shall be entitled 
to take credit against any royalties payable under this paragraph for any advanced royalties previously paid 
during the term of this lease and not previously recovered by Lessee. 


10. ©YL'V P05 Royalty payments shall be made by the Lessee on or before the last day 
of each calendar month for all ores delivered at the mill or smelter during the preceding calendar month. Roy- 


city or other payments under this agreement shall be paid (a) to Lossor at 	 __ 


-----------------------or (b) as Lessor may in writing designate. 


II. MRCCeDS aMD RPOR70 Lessee agrees to keep an accurate record of all ores mined from the 
based premises and of all calculations relative to royalty payments hereunder. Said records may be inspect. 
od by Lessor at all reasonable times. Lessee will make available for Lessor's inspoction, at the and of the term 
of this lease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lessee will furnish a factual record of any holes drilled on the land together with a map showing the location 
of such halos, together with copies of all mining maps and records of mines on demised premises or on adja-
cent promises operated co-jointly with the demised premises. 


12. 002MOVURM In case of failure of Lessee to keep and perform any of the forms and obligations 
of this lease, Lessor may give ninety (0) days written notice of the breach or vola*ion complained of. If 
such violation or default is not removed, or as nearly corrected as possibbo, within said ninety (0) day per-
iod, this lease shall thoreupon terminate; providod, however, that no forfoituro shall be asserted whero Losseo 
claims no broach or violation has occurred or that the samo has boon removed or corrocted as noarly as pos.
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'S ADDRESS: --- U2 ------- P ------ --------- 
LESS EE'S ADDRESS: ROLAND F. SEERS, INC., P. 0. 1oz I0I9 Troy, New York. 
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AzyAing horoinboforo +0 cio c©*r:wy	 L000, if n@t in dofaull. shall have 1 


rc=z:	 y of 13 opOr y	 k	 *o otQ'tho ©	 a prvHojo QQGVG' *@ 


Paragraph wii	 z () month a*o' *ooi o ©or ourrbador and a rokago of 


6. VDAnAOMD L0000 5 hall covov all pr@pocf halos and AJO pay dO dowaago to 


cc2g or timbor cau god by opovalionz of L000. Should a ny rogu la ely usod w0or zupply a n 
by m in i ng aparations c a ruiod an by Locoo, *co Losoo agrooz ©furni gh L©r with uos 


V ODOI to tho oni0 ing water supp ly boforo m i ning oporO ionz woo caniod ©. 


7. OW\i1iO A	 7©	 L000. op at; hook ©*€6o po 


v6od 0 oach yor during tho life of th is roevo boghinhi	 ILLO	 -0



bc'ohiof'or roforro to as "work yor") hd: 


A. Porforii m ining opQra'io, coacod in good a nd minor-o vaanaov and in c©iforicy WiQ p7c;XX? 


or, 
B. Evpkwo by moons of bona fQ trUOhi 	 or, 


C. Pvozpoct g oophys ically by moansof okborno or	 coa*fk oqiorr, or 
ococIcoHy by caoans of Bail, wa tor or plantendyhi and/or kboraory ozorhnon, W. 


. Pay tho Bum of fifty (0) conf per acre per yor on or boforo *Tio opiroon of any	 voc	 'c 
L000 hasnot por4ormod oi*or A., L, or C. such poyroont to bo con s idorod aeneo royoL'ty oahic 


dooeciont oarnod royall i o g provido, if L000 lorminatos this (ooBo prior to the oupirOioa o any 
Loeoo shall pay Loor on a pro-rota ba s is for those months during such worz year that *t $oao 	 hi 


on offoct, L000 h porforwo either A., ., or C. during the prôvion part of to goid wwh year. 
After the fro* four years of this leao, the Loseo w i llpay to the Lo gger at oat ton ((0) da llam on ooro ec 
lands in which nihiorak ore owned by Loor and hereby Ieae, as r©yd*y oarnod by mining tori, roforrodl to 
hi (A) abovo or as advonco royalty appIicab(o ogainsst subzoquoO royoto. 


0.	 O©1 ©P	 ©i 1,©7 u1man in the event ©f a trop in tho unoro* prke of



or Coppor OB qn©tod in the Eninoorinj and Mining Jo u rnal, to lo gsthan twelve (I 2) conte por pound 


on1 Airly (30) cont por pond for Coppor, the Lozoo may uzpon all oporotion ntiI the qnotol pco aro 
oçain oiaI to at least twolvo ((2) @onts per pound for Zinc and thirty (30) cents por pound for Coppor, d u r-
ing such poriod this (ooze shall romahi in offoct with the paymont of a minimum advance royalty of ffty (0) 


cents an acre par yoar. The suspension of such wort shall not ozcood a period of four (4) years at any one 


time.


,	 AGl1A U©VAL'il'll) Lessee shall pay to the Lessor a royalty of fivo (S) percent of the not pro.

coeds (oizcept for such proceeds as is herehiafter zpocifod for motd(k ores) to Lessee before processki. 
roa(hed by the Lesson in each month from all marketable nonmetallic minoral products produced froz 


ore or mineral substances mined, quarried, or removed from the loasod promnsos, in which vvihierals are 
by Lessor and hereby loosed. Lessee shall Oay a royalty of five () percent of the not smelter return (ro 
celvod by Lossoo) loss freight, of such sulfide and concentrates from metallic ores minod and marketed from the 
loosed promises in which minerals oro owned by lessor and hereby loasod. 'Concontratos'° for the purposes 
horoof moans thö saleable Zinc, Lead, Copper, Mickol. Cobalt, Iron, Gold or Silver minerals ocononskolly rocov. 
orable. "Net Smoltor Return" for the purposes hereof when used with respect to the minorok Ohtod obeo 
moans the price established at smelter, less froiht, by responsible buyers of such marketoblo mineral prod. 
uccl3 or of concentrates of a similar grado and dnd produced from ores mined and milled in said district and 
prevailing at the time the concentrates are deliverod to the smelter for treatment; but Lessee shall be entitled 
to *ae credit against any royalties payable under this paragraph for any advanced royalties previously paid 
during the term of this lease and not previously recovered by Lessoo. 


10.	 0I1APXT	 oya(ty payments shall be made by the Lessee on or before the last day 



of oach calendar month for all ores delivered at the mill or ssol$er during the pvocodiag calendar eonth. 


or other payments under this ajreemont shall be paid (a) to Lessor at  


-------------------------- or Ib) as Lessor may in writing do*viate. 


I I.	 ©f21	 T31 Lessee oroes to Eeop on accurate record of all ores mined from 
leasod premises and of all calculationà relative to royalty payments hereunder. Said records may be inspect-
ed by Lessor at all roasonoblo times. Lessee will make available for Lossor°s inspection, at the end of the torm 
of ThZ lease, information as to the location and footoo of each hole drilled on said land. At the terino*lon0 
Lossoe will furnish a factual record of any holes drilled on the land *oothor with a mop ghowing the )ocalon 


of such holo, tojothor with c©pies of all mining maps and records of mines on demised premises or on 


cent promises operated co-jointly with tho demised promises. 


12. In case of failure of Lessee to keep and peforvn any of the torna and obllatkzs 
of thIs lease, Lessor may give ninety (90) days w4tton notice of the brooch or vklotion complained @4. If 


such violation or default is not removed, or as ioarOy corrected as possible 0 within said ninety (0) day 
lod, this (ease shall thereupon terminate; provided, however, that no forfeiture shall be assorted whore Lossoo 
claims no broach or violation has occurred or that the same has boon moved or cwodod as nearly as







silo within the ninety (90) day period, in which event the sarno shall bo submitted for arbitration in ccord-
nco with Paragraph 15 of this lease. Provided further that no forfeiture shall be asserted based on cessa-


tion or delays in operations hereunder when occosined by fire, war, riot, civil commotion, strikes, opera-
tions of law or interference by the Government or its agencies, acts of nature or other causes, whether like or 
unlike those enumerated, beyond the control of Lessee. Upon forfeiture, Lessee shall account for and pay 
royalties acccrued to the date of such termination and execute and tender to- Lessor a written reIee and 
surrender thereof in proper form to be recorded in the Office of the	 II4f.X.	 County Clerk. 


13. t SU RUMN PM D Lessee may at any time, when not in default, surrender this lease by executing arit
endering to Lessor a written release thereof in proper form to be recorded in the Office of the ___________ 


County Clerk, and from and after such fender Lessee shall be released and relieved from all further obliga-
tions and liability hereunder, with respect to or in any way connected with the above described premises or the 
exercise of Lessee's rights hereunder, except to account for and make payments accrued during the life here. 
of. Tender of such release may be made by delivery of some to Lessor in person, or to his agent, or by record-
ing such release in the Office of the Clerk of the Court of the County in which the leased premises are lo-
cated, and paying the recording fee. 


14. (©TOCES)	 All notices herein provided to be given, in writing shall, unless otherwise provided, 
be mailed by registered mail to the address following, until some other address is designated in a notice so 
given. 


LESSOR'S ADDRESS: 
LESSEE'S ADDRESS: ROLAND F. BEERS, INC., P. 0. Box 1019, Troy, New York. 


15. TATAO) In event the parties hereto cannot mutually agree upon any matters arising out 
of this lease, the same shall be determined by arbitration; the Lessor to select one arbitrator, the Lessee to 
select one arbitrator, and the two arbitrators so selected to select a third arbitrator. Such submission to arbi-
tration shall be a condition precedent to action by either party hereto, in any court, and it is hereby expressly 
agreed between the parties hereto that such submission to arbitration may be entered of record in the court 
of proper jurisdiction. The determination by such arbitration shall be binding and conclusive on the parties 
hereto and may be entered as the judgment or decree of such court. Expenses of the arbitration shall be borne 
by the parties equally. 


16. (ASSOGMAPOLIM This lease shall be binding upon and enure to the benefit of the respective par-
ties hereto, and their personal representatives, successors and assigns. 


17. (EMIME C©TRACY) It is agreed that the entire contract and agreement between Lessor and 
Lessee is embodied herein, and thai no oral warranties, representations or promises have been made or relied 
upon by Lessor or Lessee supplementing, modifying or as an inducement to this Agreement. 


IN WITNESS WHEREOF Lessor and Lessee have hereunto set their hands and seals the day and year first 
above written. 


n the presenceo
	 LESSOR 


a 


7	 -. 


STATE OF _
0 35 


COUNTY OF	 0 


I, a Notary 
Public in and for the State and County aforesaid, do 
hereby certify that


and his wife 
personally appeared be-


fore me this day and acknowledged the due execu-
tion of the foregoing instrument. Witness my hand 
and official seal this i_ day of 	 c4 


I	 5i,2 


c	 iosoos lilpi06:


LESSEE

ROLAND F. BE RS, IC. 


By
AUTHMZED Aaff 


STATE OF NEW YORK	 0 


County of	 -	
OB 


On  this 21t 
dred JIM SEVIO beforo mo porsonaHy 
came 
to me known, who, being by me duly sworn, ddo-
pose and say that he resides in the g1 of 
BRUNSWICK and that he is 


AGENT  of Roland F. Boors. 
Inc., the corporation described in and which oocsatod 
the above instrument; that he knows the seal of said 
Corporation; that the seal afixed to said instrument is 
such corporate seal; that it was so affixod	 dor 
of the Board of Directors of .said co	 raE&, and

that he signod his name thereto by lto or&?0 


Notary Public in tho So*o cA oYl?cã 
My Commission Eupioz: 


________	 ______-


-r ( 
-'	 3u. U7
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FROM 
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TO 


ROLAND F. BEERS 9 INC.

Th0v9 Nw Y0RJC 


oQG ® um-	 - /'? -/957 
_______________ 
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such orjojo. *Gfla or ©Q? Iirb I any royalOy or ronftlo accou in horoundor. 


3. Lo3600 shelf ©r? its OWU OC©Ma any and OU tanoo loviod @Q' 393OSQ 
against tho m ine s, minerals , mi1 or 


m in ing and milling oquipmont on ho a©o do zcy ibod prom igoo 
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a
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t oywo * O'Oi$* the lossoo cis F©yO1y duo, or have any other logel r©o1y. 


4. M12MOD This baBQ shall run for @ pori@d of ivo () yo&rs, and o l ong *ooao' ac mining opor. 
alionz oo porformod or maintainod on ad loa god pos unloss form iae fed g oonor &	 roin povo. 
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from any mino or m i l l an said land, and dO oop all gaoo B clogod or orQc* catk gu ards on s uch part of ok 


?Off&O as @ro mood by iO. L0000 agiroog that all of its opard ions on said prom isas shelf bo C©9ACO in c-
oacowith good and cu gftmavy mining p vacticog. Oros minod from the loozod promisoB may bo mi llod and 
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CQOO w;veo all riohfs tharofo and on ,, paymentof Me damage to the surface by such deposit rock wo0o 
and jig failings 190 on 4e loosed land more than two (2) years offer termination Lessee shall be rol0000d and 
relieved from aI fuc'øer obligations or liabilities hereunder. 


Should Lse erocf a mill on the leased pries oruso any portion of fho loosed pocioc, it agroos *o 
pay Leor the resonbIo annual valueof the portion ©f the gurfaco of the promises rquo'o f	 o 
the flGeG6s&ry storage facillios for rock and failings or ofior use. If such value cannot bo ogr	 on by *ho 
p&r1o, if shall be submi0od for arbitrationozrooer provdL 	 di	 on	 000	 eiiomay i.e 
established bofoo arbitration, and an annual payment shall be mdo promptly offer	 arbitration 
chded. Uponannual payment, LQzor shall grant to Lessee, byinstrumentin writing in&pondenl of 
lease, the o,cksive right, privilege and license to use the mill site and ooro facilitios for FAling. booki&t 
ing i s$ock piling and storing ores, concentratQ, minerals, motels, porfinonl in coinoction wiA mining€w mill-
ing, so long as L000 shall doui necessary while this k&so shall rain in offoct. 


Anything høreinbefore to the contrary notwthtQndin j , Logsoo, if notin dofaulf, shall kwo fo right © 
remove any of its property used in connection with Qorcko of ho rights and privileges 'oforo © in o 
preceding paragraph within six (6) months offer tendering a proper zurrondor and & volooso of *is øo 


6. 1 DAMASUS)Lesseeshall cover all prospect holes and shall pay all damago to buildings, growing 
crops or fimbGr caused by operations of Lessee. Should any regularly used water supply on tho pomizo t bo 
drained by mining operations carried on by Lose, the Lessee agrees'o furnish Lessor with a now waor 
ply equal to the Qxifng wafer supply before mining operations werecorriod on. 


7. (Ai2©	 ©VL?O A	 Y©Z	 Lossoo, ozcopt as horoin otorwisop©. 
vidod, each year during the life of this agreement beginning 
(hereinafter referred to as "work year") shall: 


A. Perform mining operations, conducted in good and minor-like manner and ie confo?my with pr 
practice, or, 


. cplore by means of bone fide drilling methods, or, 
C. Prospect geophysically by moans of airborne or ground-operated scientific oquipnont, or 


geochemically by means of soil, water or plant analysis and/or laboratory experiment, or, 
D. Pay the sum of fifty (50) cents per acre per year on or before the oxpir0ioQ of any wok yoar 


which Lessee has not performed either A., B., or C. such payment to be considered advance royalty ogao 
subsequent earned royalties provided, if Lessee terminates this lease prior to the expiration ©f any work year 
Lessee shell pay Lessor an a pro-rata basis for those months during such work year that this )oao was in forco 
and affect, unless Lessee has performed either A., B., or C. during the previous part of the said tork year. 
After the first four years of this lease, the Lessee will pay to the Lessor at least ten (10) dollars on acre on 
lands in which minerals are owned by Lessor and hereby leased, as royalty earned by mining work, referred to 
in (A) above or as advance royalty applicable against subsequent royalties. 


L (O©E1 ©t WOQN ON LOW MARNED In the event of a drop in the market price of Zinc 
or Copper as quoted in the Engineering and Mining Journal, to less than twelve (I 2) cents per pound for Zinc, 
and thirty (30) cents par pound for Copper, the Lessee may suspend all operations until the quoted prices are 
again equal to at least twelve (12) cents per pound for Zinc and thirty (30) cents per pound for Copper, dur-
ing such poriod this lease shall remain in effect with the payment of a minimum advance royalty of fifty (50) 
cents an acre per year. The suspension of such work shall not exceed a period of four (4) years at any one 
time.


9. OVaLVOIED Lessee shall pay to the Lessor a royalty of five (5) percent of the net pro-
coeds (except for such proceeds as is hereinafter specifiod for metallic ores) to Lessee before processing, 
realized by the Lessee in each month from all marketable nonmetallic mineral products produced from 
ore or mineral substances mined, quarried, or removed from the leased premises, in which minerals are owned 
by Lessor and hereby leased. Lessee shall pay a royalty of five (5) percent of the not smelter return (re-
ceived by Lessee) loss freight, of such sulfide and concentrates from metallic ores mined and marketed from the 
leased premises in which minerals are owned by lessor and hereby leased. "Concentrates" for the purposes 
hereof means the saleable Zinc, Lead, Copper, Nickel, Cobalt, Iron, Gold or Silver minerals economically recov-
erable. "Net Smelter Return" for the purposes hereof when used with respect to the minerals listed above 
means the price established at smelter, less freight, by responsible buyers of such marketable mineral prod-
ucts or of concentrates of a similar grade and kind produced from ores mined and milled in said district and 
prevailing at the time the concentrates are delivered to the smelter for treatment; but Lessee shall be entitlod 
to take credit against any royalties payable under this paragraph for any advanced royalties previously paid 
during the term of this lease and not previously recovered by Lessee. 


10. 9 U©Vi; LVV Royalty payments shall be made by the Lessee on or before the last day 
of each calendar month for all ores delivered at the mill or smelter during the preceding calendar month. oy-



	


alty or other paymonts under this agreement shall be paid (a) to Lessor at	 ----


or (b) as Lessor may in writing designate. 


II. C@293 AG1E Lessee agrees to keep an accurate record of all ores mined from the 
leased premises and of all calculations relative to royalty payments hereunder, Said records may be inspect-
ed by Lessor at all reasonable times. Lessee will make available for Lessor's inspection, at the end of the term 
of this (ease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lossoo will furnish a factu&l record of any holes drilled on the land together with a map showing the location 
of such hobo, *ojethor with copies of all mining maps and records of mines on demised promises or on adja-
cent premises operated cojointty with the demised premises. 


IL * 0CO 2PMVUEMD In case of failure of Lessee to keep and perform any of the terms and obligations 
©f this lease, Lesser may give ninety (90) days written notice of the breach or violation complained of. If 
such violation or default is not removed, or as nearly corrected as possible, within said ninety (10) day per-
iod, this (ease shall thereupon terminate; provided, however, that no forfeiture shall be asserted whore Leso 
dams no breach or violation has occurred or that *e same has been removed or corroctod as nearly as pos







p 


sble within the ninety (90) day period, in which event The same shall be submitted for arbitration in accord-
ance with Paragraph 15 of this lease. Provided further that no forfeiture shall be asserted based on 
tion or delays in operations hereunder when occasioned by fire war, riot, civil commotion, strikes, opera-
tions of kw or interference by the Government or its agencies, acts of nature or other causes, whether like or 
unlike those enumerated, beyond the control of Lessee. Upon forfeiture, Lessee shall account for and pay 
royalties ecccrued to the date of such termination and execute and tender 	 j..ssor e written release and 
surrender thereof in proper form to be recorded in the Office of the	 (!Y.?(	 County Clerk. 


13. (IEI) Lessee may at any time, when not in default, surrender this lease by executing and 
tendering to Lessor e written rel ,ease thereof in proper form to be recorded in the Office of the 
County Clerk, and from and after such fender Lessee shall be released and relieved from all further oblge-
tions and liability hereunder, with respect to or in any way connected with the above described premises or 
exercise of Lessee's rights hereunder, except to account for and make payments accrued during the life) hQre-
of. Tender of such release may be made by delivery of same to Lessor in person, or to his agent, or by record-
ing such release in the Office of the Clerk of the Court of the County in which the leased premises are lo-
cated, and paying the recording fee. 


14. ((D'I'DC)	 All notices herein provided to be given in writing shall, unless otherwise provided, 
be mailed by registered mail to the address following, until some other address is designated in a notice to 


LESSOR'S ADDRESS: 	 2t?iP!Y 7	 L2LiL 
LESSEE'S ADDRESS: ROLAND F. BEERS. INC.. P. Q Box 1019, Troy, New York. 


IS. (AOV.ATll©) In event the parties hereto cannot mutually agree upon any matters arising out 
of this lease, the same shall be determined by arbitration; the Lessor to select one arbitrator, the Lessee to 
select one arbitrator, and the two arbitrators so selected to select a third arbitrator. Such submission to arbi-
tration shall be a condition precedent to action by either party hereto, in any court, and it is hereby expressly 
agreed between the parties hereto that such submission to arbitration may be entered of record in tho court 
of proper jurisdiction. The determination by such arbitration shall be binding and conclusive on the parties 
hereto and may be entered as the judgment or decree of such court. Expenses of the arbitration shall be borne 


by the parties equally. 


16. (	 SB	 Z.EBLIVV) This lease shell be binding upon and enure to the benefit of the respective par-
ties hereto, and their personal representatives, successors and assigns. 


17. JEN70RE ©©BT1ACT) If is agreed that the entire contract and agreement between Lessor and 
Lessee is embodied herein, and that no oral warranties, representations or promises have been made or relied 
upon by Lessor or Lessee supplementing, modifying or as an inducement to this Agreement. 


IN WITNESS WHEREOF, Lessor and Lessee have hereunto set their hands and seals the day and year first 


above written. 


In the presence of:
	 LESSOR


- - -.	 (sooli 


-----------------------------------(soal



LESSEE 


_Z_	 ------------ 


STATE OF	 ° 


COUNTY OF	 2fLt.Q. --- ----------- 0 


I,	 a Notary 
Public in and for the State and County aforesaid, do 


hereby certify that 
------- and his wifo 


----------- personally appeared be-
fore ma this day and acknowledged the due execu-
tion of the foregoing instrument. Witness my hand 


and official zoal this ..4L day of	 ei6r 


19£2_ -.


kry!	


Z., 
 


My ,Cc Baiee


ROLAND F. BEERS, IC. 


2 OD 


AUTHOE2) AGENT 


STATE OF NEW YORK	 o 


County of	 ----
0	 - 


On ths 74L da	 the year Ninctven Hun- 

'TPPV SEVEN A


in 
drd -------b+fore rnei peseraaBy 


came 
to me known, who, being by me duly swor- did do- 
P!° and say that he resides in the of 
BRUNSWICK-------------------, and that ha is 
AUThORIZED AGENT---------of Roland F. Beers, 


Inc., the corporation described in and which executed 
the above instrument; that he knows the seal of said 
corporation; that the seal afixed to said instrument is 
such corporate seal; that it was so affixed by Order 
of the Board of Directors of said corporation, and 
that he signed his name there+y iikQ order. 


Notary Pubic in the State of New 
My Commission Expires:


IhI 


(.1ii!WS Oil iXjL-	 .tl:Ji 3i, UJ 


Forml I .
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@q Oho fi pso ro;na*or Pofoprod to as 
Loo?, and Wand F.	 Ti'@y0 Now Y@th of *Jo co©nd ar*, hovoioa ftor r000d to asLzo. 


L Tha* Lo©, in con sidova towo @q Ao Bum of Ono Do l lo p Cash in hand pad, 
*o rocoi ofwh ich iO IO'Oy an@wodjod, madov Ao covona0z, condition s , and agvoomontg ho?onQr 
c©nanod ©n tho F&r* of Lo$Boo © £o pald, kopt and por fomod, d000 loQ go, lot and doo odvoy to 
Loo, all o;r Fight, litlo and in loposo in and to a ll and ooy	 o6podin, mining and qurryin r i ght and 
pvoco in and non ho la 	 orona*o do4od, ©ofo	 ho piViIQJO o o'dn and b*allin any 
and all nenry and oqpfflon, noosowy or ©wonon, 	 o 3010 pw'poo of PV0 2poco ing , m ining, qariy. 
n, procsnj ocd mukating of @Fo g and m inor,-Js as, found ©n	 sand aIonc or on nQihorng land s


." -..Th Ie\l	
t_  


Tho fo llowing doerod provtho8 ©nod byLo$or and o*Ma'od in JS1f_ 
Cn*y and S*ao of _J2ILLi	 ., o;nt aD of their 'if, t itle and inforost in and to 


o poi3o; convoyod by	 ThIY 
sa id 4WL D	 a dood da*od 2L! 
and vocorded _/L:_L	 , in Libor No.	 of Doodg at Page L/' 
con


t
aining approthn*oy	 .2------ acro, Moro or loss. Howov@r, no mino s haft s ha ll be p la ced with i n



thoo hundrod (300) foot of any building now on the promi zos oncopt by mutual con sen
t


. 


2. C©AGi	 Losor agrees Mat Loo$Go 
at 


its option m ay pay and discharge any 
mortgages or other flQnz now Gthtng, levied or asze ssGd on or ag a inst the abovede scr ibed knth or any sub-
oquonf lions incurred by *o lo ssorz, end, in fhQ ovont th a t if onorci soz suchop


t
ion, itshall be subrog afod t


o the rightsof any ho ldor or kodor9 thoroof and may re imburseitzolf by apply ing to fho diBdar j o of any 
such mortg age, tan, or ©r lien, any royalty or ronak accr uing horoindQr. 


3. Lo$soQ diaU pay for its own account, any and all taxes kvd or a sse ssed 
against the minas, minerals, mi lls, or mining and milling oqMipavn on the abova de scr i bed promises during 


lQ form of this lease, and i no o paid, les sors , the i r hoirz or assigns, may pay the g ame and charg e such 
payment against the Iosoo as royalty duo, or have any othor legal remedy. 


4. This lea s
e z


hail run for a parod of fivo () year s , and so long *heraafor as mining opor -
a lionz are performed or mainanad on said lea sed prom isesunle ss term


i na
t
ed sooner as hQrain prodQd. If 


LoBoQ has discovered an ore body on sa id Ioaad prom i ses by the t i me of ozprafion of said torm, L000 may 
at its option, renew' sa


id Iaao for a ssimilor *arm of years on the sameformsand cond itions as heroin pro-
vidod, oucopt as to advanco roya lt ioz which daII continue dur ing any such ronewal or ronewa por iods at a 
vainimum of $10.00 per acra, in which ovon Loso shall g ive Loor wr itten nofico of is inonion o o do 
on or baforo hcy (60) days pr i


or to Tho azpirafion of said form. Upon +ha renewal of said kaso, all royala, 
advances or o therwi se shall confl,no to bo pad as 4ioh sa i d kazo had novar been form ina tod. 


L q NOWON5 This Eaao convoys all +ho right, liflo and inaros' of +io Lessors in fiø 
Dand rights nece ssary for pro


s
pec ting, deve lop i ng and oporang any m i ne or m i nes in	 d land, or opora- 


in on sa id land. Lessee shall avo r ightof ingre ss and og ress, and r i ght of way +0 and from any pkco 
whore opera t ions are carr ied on, and to tho public highway. Laoe, however, shall use one roadway to and 
from any mi ne or mill on sa i d land, and shall Lo op aD gaos closed or erect ca


t
tle guards on such part of sa i d 


prom ises as areused by it. Laao agvooz thatall of its oporat ions on said prem ises shall be conducted in ac-
cordance with good and cuoniary wthing prac t ices. Ora ' minad from the leased prem i ses may be milled and 
p'opa'od formorket fhoroon o' on ©hor land s


, sopora to ly or in connec tion with other ores, as Le ssee may 
oQoc. Les see. shall havo *o p'iloga of rai sing opoB from s a


i d land through shaffs or inclines on other lands in 
o aroa, and 1ho privilogo of Mill ing, ciloaning or ©orw90 tra0ing such ores in plank or mills locod upon 


such lands, Lo$ooQ shall also havo the prvlota of tran sporting to, acros s , through or under and of raising 
aroz mined from o*hor landsthro nnolz, drif9, shafts or inclino$ wh ich LesoQ hassunk or driven on the 
loaod promi soo for tho pw'poo of worzing $ao and of niOflnçj, ckaning or oerwiot reating' such ores in 
M ills or plantsUocaad upon fho loo sed promios. Tho privilogog raforrod to in the lost preced i ng sananca shall 
Burvivo tho *orinaon by oipiraon or OGFWi6O of o Ooa80. For any per iod after such term ination durinj which Locao is (a) raising, through a caf d?on on *o doi$od piromi soz oros ackivoly from othar lands 
in wh ich Lo©r has no in*ara, © () m i l ling, ckanin or @*orwio tvoa ting on the damiad promise s , ores 
odvoly from nch oor lands, or (c) doing bo* (a) and (t), LoBaoo sh all pay Lessors fivehundrod (500) 
dodaris par yoalr. Tho right to uoo undo poround nnnolc, drif*a, inclino, or ap(oraflon openings oitng in 
*o loo sed prol6o a	 a *orinaon of io loao alO A@ onrvio	 orminafon w i thout paymentfor 


for o long as	 o of any of MO oao may bo n000ary or c@nonion for any mining pu rpos e 
conoc*od with	 or any o*or roo*y. 


During *o *orm of this contract all rocz wasto and ig alllag Posul ting from Tho oporaion of any mino 
Booa*od on said Fromio may o ©ld y Loc000 0 and L0000 shall pay o LoBor Fif*y (0) per con of ha no


t


 solos prica, It agroad a* oi*or Loo@r 0? Loa000 shall ao Obo rl+ to ugo, wphout cost, go muck of said 
tailing or wazto vock.as may 6o ronirod in connoction wM mi&nqj or milling ooraions or for use on the 
Oaaod premia. Lo ssoo'z Judgmon* and docii©n ao to all mattoro po 0aining to wato materials all be final 
and bind ing. In cao of forfaituro or Bnrrondor of th is loao, all tailings and wasto, not sold, or remaining on 
the leased promisos, if not sold and ramood within two () yoars, bocomos. tha property of tlo Lessor and







LQzseo waives all rightsthereto and or payment of the damage to fho surface by such dopagil of rock 
avid jig failings kf+ on the lead land more than two (2) years after torminafion Lessee shaH bo rokod and 
roievel from all further obligations or liabilities hereunder. 


Should Lessee erect a mill on the leased premcis or use any portion of theleased promisoz,if agvoos to 
pay Lessor the eonle annual value of The portion of the surhco of the promieos required or suchuzo 
the necessary or&ge facilties for rock and tailingsor other use. If such vko cannot bo oroed upon b 7 fto 
parties, it shall bo submiffod for arbitration	 ron&fter provided. Such mill and storage f"HiNo g GvIoy 


established before rbirfon, and an annual paymon' shall bo mdo promptly af+or such Qrbroon 
is 


c@5• 


cluded. Upon such annual payment, LQsor shall grant to LQ g Qo, y instrument in writing indopondont of ik3 
lease, the exclusive right, privilege and license to use the mill zito and storage facilities for milling, berioficiO-
ing, stock piling and storing ores, concentr&f, minerals, metals, portinontin connection with mining or mill-


ing, so long as LQSSOe shall doom necessary whilo this lease shall roi&in in effect. 
Anything her&nbefore to the conrry notwithstanding, LG9QQ 1 if not in default, shall hwo the righ* © 


remove any of its property used in connection with the exerckø of the riofs and prviIegQs rGforrGd *o in Ao 
preceding paragraph within six (6) months after tondering & proper surrondor and & release of this ko 


6. Lessoo shall cover all prospect holes and shall pay all damage to bui)ding9, growing 
crops or timber caused by operations of Lessee. Should any regularly used wafer supply on the promi6oc3 teo 
drained by mining operations carried on by Lessee, the Lessee agrees to furnish Lessor with a new water 
ply equal to the existing water supply before mining operations were carriod on. 


7. qADVAMCED ROVALVOESW©Z REOUORRURMYN Lessoo, ozceyt as heroin othorwiso pro- 


vided, each year during the life of this agreement beginning 	 -----
(hereinafter referred to as "work year") shall: 


A. Perform mining operations, conducted in good and minor-like manner and in conformicy wi6 proper 
practice. or, 


B. Explore by means of bona fide drilling methods, or, 
C. Prospect geophysically by means of airborne or ground-operated scientfc equipnoc+, or prospoct 


goochomically by means of soil, water or plant analysis and/or laboratory experiment, or, 
D. Pay the sum of fifty (50) cents per acre per year on or before the expiration of any work year duping 


which Lessee has not performed either A., B., or C. such payment to be consdored advance royalty against 
subsequent earned royalties provided, if Lessee terminates this lease prior to the expiration of any woz year 
Lessee shall pay Lessor on a pro-rate basis for those months during such work year that this lease was in forco 
and effect, unless Lessee has performed either A., B., or C. during the previous part of the said work yoar. 
After the first four years of this lease, the Lessee will pay to the Lessor at least ten (10) dollars an ecro on 
lands in which minerals are owned by Lessor and hereby leased, as royalty earned by mining work, roferred to 
in (A) above or as advance royalty applicable against subsequent royalties. 


C. (SUSPENSOON OV OM LW In the event of a drop in the market price of Zinc 
or Copper as quoted in the Engineering and Mining Journal, to less than twelve (I 2) cents per pound for Zinc, 
and thirty (30) cents per pound for Copper. the Lessee may suspend all operations until the quoted prices are 
again equal to at (east twelve ( 12 ) cents per pound for Zinc and thirty (30) cents per pound for Copper, dur-
ing such period this lease shall remain in effect with the payment of a minimum advance royalty of Fifty (50) 
cents an acre per year. The suspension of such work shall not exceed a period of four (4) years at any one 
time,


9. ( RaRMED ROVALTOES)Lessee shall pay to the Lessor a royalty of five (5) percent of the net pro-
coeds (except For such proceeds as is hereinafter specified for metallic ores) to Lessee before processing, 
realized by the Lessee in each month from all marketable nonmetallic mineral products produced from 
ore or mineral substances mined, quarried, or removed from the leased premises, in which minerals are owned 
by Lessor and hereby leased. Lessee shall pay a royalty of five (5) percent of the net smelter return (re-
ceived by Lessee) less freight, of such sulfide and concentrates from metallic ores mined and marketed from the 
leased premises in which minerals are owned by lessor and hereby leased. "Concentrates" for the purposes 
hereof means the saleable Zinc, Lead, Copper, Nickel, Cobalt, Iron, Gold or Silver minerals economically recov-
erable. "Net Smelter Return" for the purposes hereof when used with respect to the minerals listed above 
means the price established at smelter, less freight, by responsible buyers of such marketable mineral prod-
ucts or of concentrates of a similar grade and kind produced from ores mined and milled in said district and 
prevailing at the time the concentrates are delivered to the smelter for treatment; but Lessee shell be entitled 
to take credit against any royalties payable under this paragraph for any advanced royalties previously paid 
during the term of this lease and not previously recovered by Lessee. 


10. (L(DYAL1I'VPAYMENTS) Royalty payments shall be made by the Lessee on or before the last day 
of each calendar month for all ores delivered at the mill or smelter during the preceding calendar month. Roy-


alty or other payments under this agreement shall be paid (a) to Lessor at  


fl tq_ , L' ----------------------or (b) as Lessor may in writing designate. 


II. (JCOS kMD REPOR75) Lessee agrees to keep an accurate record of all ores mined from the 
leased premises and of all calculations relative to royalty payments hereunder. Said records may be inspect-
ed by Lessor at all reasonable times. Lessee will make available for Lessor's inspection, at the end of the term 
of this lease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lessee will furnish a factual record of any holes drilled on the land together with a map showing the location 
of such holes, together with copies of all mining maps and records of mines on demised premises or on adja-
cent premises operated co-jointly with the demised premises. 


12. In case of failure of Lessee to keep and perform any of the forms and obligations 
of this lease, Lessor may give ninety (90) days written notice of the breach or violation complained of. If 
such violation or default is not removed, or as nearly corrected as possible, within said ninety (90) day per-
iod, this lease shall thereupon terminate; provided, however, that no forfeiture shall be asserted where Lessee 
claims no broach or violation has occurred or that the same has been removed or corrocted as nearly as pea-


S. 
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BIOO wiAin Oho ninoty (90) day poriod, in which oo* tho samo thoU bo submitted or 
oo w i0h Povagvaph 15 of Ohis loose. Provided hror ffid no qorfoifuro shall be	 on 
c@9 ©? dol@V3 in opovdions horoundor whon OCCiOflQI by fWQ, war, rot, civil c000	 oa-






i©fl3 
of low © inforforencoby foGovernmonfor ifs agencies, &c*c of nature or other cauzog , whefhor like 


unliho ffioze enumovatod, IQy©flc tio control of Lseo. Upon for+,rø, Lessee shall account for nd pay 
r@yd*ios acccu-nod *o 1ho dato of such *rnfion and ooco cnd ondeçj Lessor written 'oo&e and 
BGO bO?O©	 proper form o be recorded in Tho Office of 	 LIX	 Cony Clark. 


L


	


	 Losisgo may of any lima, when notin douIt, su rrender fth leaseby oocinj

© Lo go? a W'i$Ofl releasethereof in 'OpG form to be recorded in the Offlc ©f 


C©orfy Ckz1 and from and -offer such ender LQe&U be rk&d and relieved 
I 


from all furfQr 
Nons an


d 
liabilify iooundr, with respect to or in a ny way connected with theabove doscribod prmiQs or 


oio'doo of Lozzoo's rights hooundor, ancopt to accountor and make payments accrued	 o hero.
©. ToQr of 6e: QQQ may bo madeby divoy of	 o Lessor in person, or to his	 ev by vocord-
ing 	 roloaBo in *Q Office of the Clerk of the Court of the County in which the Ieod othe Oro

cfo, and akij *o recording fee. 


Q'.	 All notices heroin provided *© be given in writing shall, unless o*orio pvovidod, 

be voikd by rogizfered mail to the address following, until zomo other address is deigiato1 in . a nof;co go 


LES SOR 'S ADDRESS: 


LESSEE'S ADDRESS: ROLAND F. BEERS, INC.. P. 0. Dan 1019, Troy, New York. 


15. 01091 In evont the parties heroto cannot m*uafly &greo upon err,. matters arizing out 
of this loacso, the same shell be determined by arbitration; *o Lessor to select one arbitrator, the Losseo to 
seloct one arbitrator, and th® two arbitrators so selected to sekct a third arbitrator. Such submission to arbi. 
cration shall be a condition precodont to action by either party hereto, in any court, and it is hereby eresoy 
agreed betwoen the parties hereto that such submission to arbitration may be entered of record in the court 
of propor jurisdiction. The detormination by such arbitration shell be binding and conclusive on tho parties 
horOtO and may be ontered as the judgment or decree of such court. Euponsus of the arbitration shall be borne 
by tho parties equally. 


l.	 A©	 011Tfl This lease shell be binding upon and enure to the benefit of the respoctke par.

ties hereto, and their personal representatives, successors and assigns. 


17. M,-, OM It is agreed that the entire contract and agreement botwoon Losser and 
Lossoo is embodied herein, and that no oral werrantos3, representations or promises have boon medo or roliod 
upon by Lessor or Lessee supplementing, modifying or as an inducement to this Agrooment. 


IN WOTNISS WHEREM Lessor and Lessee have horounto set their hands and seals the day and year firlt 
abevo writton.
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©f Roland F. Doors, 
One., the corporation described in and which ouecu*od 
the above instrument; that he £nows the seal of said 
corporation; that the seal afiuod to said instrument is 
such corporate seal; that it was so afied by dor 
of the l©ard of Directors of said c©rp©rati. eod 
that ho sinod his namQ *hore*y liho o dor, 


_-Notary Public on *ho state of (o	 o4 
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Lx3o has disc@vorodan ©?O body on said lon eod pvomiB03 byOho +io of oo© (A Gaid toM, Loocoo oi 
aQ Ra @Øk. ?Oo' said k&o fou , a similarorv of oo on *o B amo *orms and @u*@c g3 hoMb'PM-. 
Mod, ono* 00 0o advaaco voyallios which Aall confinuo w1oj any such 'otrooO okx .00 a 
minbum of 0 0-N Ov a@'o 3 in wh


ich
ovoaO L0000 3d8 tvo Loo ti'*oc '@tho @! 103 i0o laoiea c '@ 


Ca c? boqaro cy (60) dayo	 e Ao onpiration of sa id torm. Upon Mo ronowal 0q mid IJoao, 00 
oao ©Q• @Aouwiso shall corhlouo to bo paid 06 0hough said OO6O had zovoy-boon 


'	 TD Ais Ooo @cmvoys afl *o right, 00o and	 of *o Loco Ow *io oo@o 
k	 ecarv for pmopocting. devotoping and oporating any mio @ uo *n said	 r ©poa 
bç caffi; OG mid land. Lo600 shall bove oight of	 and cyo. and	 of ay © and from any PAWO 


O?O ©pO*©vs aro COT;Od m and Q ho paWic highway. Lo600, howovor, shall moo ©o roadway t o and 
fr€ any mino or 


unill on said k, and shaN hoop all jos dood or oroct c$Io	 ardi ©u ssuch parl of said 
eoB co aro usod by io. Loco oq9r000 MO all of ift opørona on ois prom izos shall bo conductod in 


cc735o wh vood ond c3*ca?y mining pradicos.Oros m inod from fo loa eod promi soo may 6o mil god and 
PPOPO?od for 


aio Ohmow or on @Aor lands, sop arafo ly or hi c©nodoi wi
t
h other Oros. as Lo9oo may 


o0oO. Loü000. AcH havo Mo priv i logo of	 oroo from said land through shfti or inclinoz on other lands 
o aoa, and Ao :7MOo3o of millirq. ekn or 000 treating such ores in plants @r fni l,lvloca^od 


kv. Lo6000 shall also kwe Ao privi logo of frangporling to, a cro
s
s, Arough or undcv and of 


?OQ minod fr@D o4tor lands through Wn nolo,dift, ohaffz or Inclinos which L000 has sunh or & yon o 
oaa1 pvomBoos gou, Mo pnreo of	 5MO and &1 milling, cowil	 e o*horwioo froai	 oi 
crn or po	 kcth upon o ko	 Tho prh'ko 'efr'o o *o k+ procod ing souco iihoil

cvo Mo torminchiofi by oupivation ora4horwiso of tho kco. For any por iod a ffor ouch lormi ,n ation during 


Loco is (a) vaising. threnh a sh+ dr iven	 *ros oekovol huii @+hor lands 
Lessee boa no frhouaaf. @& (b) mil0n, CG Oce M^5' rwiza "ileating on tho dern isod 


waotmsysk from such @$*o' lands. OF ) doing bt	 , Lome shall pay Losuarg fvo hundrod NOD ) 
dc5on p' 7car. Tho	 or oupka$iou at 


$	 kso 6QU Ae WmiVo SU4 fomipa tioG poyo 
,	 O necomwy or	 T©r any RWng ppo



ccaRoafod wc4 Ale or any OC?


oto md. 	 fvm *o opora tioa, af any 
O6	 by Lao, c	 pay © Loazee Fift @) pou, cont of to noo, 


&ks rko. it is ooad hof oithor	 Lome	 o right .	 , wphouf cost, so' much of said 
. ag may be requirod in 	 with m1nin or mi llingoPerations or for usQ on fho 


loasscA proo. Laszeo' g Judgment and 	 to wouto m0eriab ill be Thai

and binding. In cace of fothtre or srudor of thiskce, all iunj and wo*o, nol sold, or roiiainng on 


o loazod promso, if not sold and reod within two (2) yrs, bocorsos.tho p@por*y of Io Loor an d







L000 t2QO3 allv8gc  QovOo and
	


ao* ®	 o ca&iojo	 o 000 byoC ZOO' €	 oc 
a	 *thz UoQ co Co h000d kJ	 o than © M room o0op *o&ak® L0000 cL,cC3 p coaccd oç 
!oOQT;fG'4 qvOp 4 k :co	 O*®B ©? RnbiNoB 


oro a CaW 00 *o 00060d occoo Cv Um CQV Pemenof *o ll000	 * oo" 
Qv Lo? • c J•goacco3 oQot s:7oho ©	 oço	 cz	 no 
o	 000	 8LO 0G303 b' roth ad k imzvo 017 oo	 o@ 'AO Powoeo bo ccycodl C3;)CQ bv Q0 


po*a, BO chap boocl̂ ^—Pv^ed3c'	 oo	 fl 00d o€ocjo cO03 )Q7 
oG*oc3o oc?o	 cad an QcXOO po&	 o1O s mado p€j ACV OwN o@ o c 


zJo Jp@G c3tgLJ QUa8	 Loo	 * *© Lo6000 by
	 OQ wvffiRg GOOcO* O	 3 


oaoe *o Q3OIYO	 OcJO 3 Goo to o o	 o o	 €'oo qaGiNoq for
G 1	 pU!• and o'®kj @'oc,, @@)WOM?'00oC;' mlao rab, M00001%oec	 @o@*€	 (3 
.o Be kj. G3 L000 OOOO oo	 000ca	 Uo this Uoo oCG ccth	 oo .	


to Qo god7avy	 L060000	 dOQ* OEJ OO O P60M 00 
l?OG@O any 06 ift PWOPOFOY GoodU 	 t?8 *O O2O?@kO ®Q Oo ii* cad pAviloom 
1?ookJ povogvaph wiogda thz (4)	 o*o'	 ci POPOV BU70060V and a 000090 


6. C&AMGMD LoGoo chcH	 all	 oc* kkc and oaU pay all davapoo ® 
@po or livabov CBod by.@poU*'afi@no of Loøo0 Should a ny vWmlov0V mood a'o	 o coo to 


1 q o* 1 by vainiag opQ'a*6 cavriod on 7 Lo6oQ, Ao L00000 oyoos to fwa ich Lo©	 a wtv vo0o,? o 
v od 10 the onisoing w0or oupply bo q@eo 


?7	 ©YAP?8L AiII 7© UflD5D L000, oo* cc 1oo& ©Qoo 
vidod, onch yoo p duping *O No 0 cD6 a000	 L2... _	 _ 


'I 000tr raQQ??(D 9© as OO	 OO ) 


A	 okuv,	 Qnd minovJlNo moaoce	 xx?

ppa c0co, ©i', 


B. 1ko by vnoan g of bona fkQ deflling gaoMok @r, 
C '© 'od ©pykoOy by Moans Of	 o@o*	 ooc ci' 2€3XX



by Moans of coil, W000 or 
Oa oiayo o1/©r labovolovy onporivaGal. @11', 


D. I'Qy0ho coon Of fifty (©) coats pop O'O fO? yor an OF b0foro lho OZi?O*®G 03 O9 	 5700!? d}ltj 
Cil Loc600 has 


net O@!?V	 oor A.., L, or C. such payfflont *@ £o coasid000d odoco 
Oo!?cO c !?o o)*io p!?©vidJo, if LoBsoo lorm inalois this oø [!?i@? *© Me Q8?O0 ©{ 3cj td2 


ILooc300 okliJ payLoo? On & pro-r0a basis for lhogo vaonths du p ing such work yo-or *a* *io Ooaoo	 & 
God offo* i)oo6 L000 has porfemod i*or A., 0.,or C. during go pvovi@us pao of Qto ook'J tc V=.
Af*or *!o fir* for yoa?z of gig Oooio, *o L000 will pay to *io Lo©r at loo* Ion (Os) defflan aci o@o c 
ko *oa Aich Woovalz oro otcod by Loior and oroy loose d , aB royo)*y oov nod by gaining tnwh. &ofovcd co 
0 an (LA? oovo o ao oiao royally approcablo o jo* subooquono royo?*io. 


0.	 O©C3 @P U99M ©C1 W	 CZ[tfl) In *o ovo nt ®Q a drop in *o mavNoO p'ko of 
or Copor OG qu@lod k *o Eag inooring and 2vdj Journal. ® logo than *wok ( 1 2) conto por 	 for 
ond thirty (iO) cents por pound for CoppOr, tho L000 gnov g u gpood afl @pore lions until *o quecd rloo oro 
again oqual *0 of locoo *oo (02) oo*o po p pound for Zinc and th irty (30) 'or*s par pound for coçç?or, €x 


*Lia aoao oo00 roorn 0P offot* t+* *o poyo* of a gawmum o'v000 royally of Qy (L@P 
an O!?O pa? Vow. Tho zuopomioa of (SCL') worh Ca00 n


ot 
orcood a pore of for (4) yooro 0* ooy 000 


,. qEallMaD C2@)Vn1V0MD Lo600 shall pay lo *o Loor a r©yaL*y of fvo () porcoo* of *o act ro 
ooa, (Loreop* for cooh pvocood g as Oc coroiof*or opociflod foruaotalRe oroc) to L000 ofo'o p000io. 
voclisod by *o L0000 in oa@h month qv@m dl orofk ioraV products from 
00'O ®G' vai noral Bubgoo gocoo tiimko, quarriod , or rooi©'o, fror *o loa god prouico, in which gainovak aro by Looser and loro1y 0oaoo. Lo9oo shall Oar a royally of fvo () poroi* of fio not ooF*or rohrvi (ro-
ooivod


 
by Lezoo) logg fro0d, of isu ch ofdJo cad coiçon*r*o fr©i uvo*?io Oros minod and fnwk*od from*o 


b000d PFOfflizois in vAi4 gainorai g oro owaod by 0o©r and 0oroy OQa$o. °°Cocoo*ra*o'° f(w *to pr000 
oro©f vao-ono *o oalonblo Zinc, Loa ' J,Coppor, Nichol, Cobalt, Iron, Gold orSilvGv vth'oroIs oc©ooko00y roo© 


ora6o,	 mo*orReturn *" for go pirp000 horoof w hon mood with ropoe* fo*ho Ualnoralo, Khod ot@o

Qi!OOG fko prko os*Qb)ihc4 a* OQO0*Or, logofroi*, by ropoi(o buyovs of such rioro*oBo a5ooro0 prod. 


or of concon*ra*o$ of a sivailev orado and hindproodL fr000 oroz mined and uaillodin-said dWrict 
Peovailino af fo fio fho concont?aloo aredo l ivorod *© fo 3o*or for *?o*on*; but Locoo oa09 bo o*i*0o 
*o *oo cro*ava i n ist any royo)foB oyo0ou nder *tilo porojrap for any a dvanced royoO*io 7oo0y pa id 
du


ping*0o +orv of th
i
s Ooao and not pravoLy vocovorod by L000. 


Q©.	 ©TAP? PnVWMUSD ROV08ly POVM003 13ol0 to uno do by *o 100300 @a or bofova *o 003* ,ay 
M oach ccOondc?	 for oIL oro g dolivorodof *o vnifl or ooIJ*or duriwo *o procoM 	 o0oor uaonffi. Pay.


-r 4-	 Al
afify or o*Io2ayoon*o nor *Ii oraoo* oto0l o paid (a) *© L000r of 


or (Lb) oo L0000r unay in w Fi0ing dooignato. 


00.


 


911B@@299a0D L11i'3) L00000 agrees 
to hoop on arofo ro@ovd of oIL oroo uainod fromQho 


loasod pr000 and of oLL cakk*iono roOa*0o to roya lly poyon*o horoundor. Said ro©oro Ynay bo inopoo*.. 
od by L0000r of all r000natlo fioo. L00000 will ao aoi0a0o for L0000r°s 0npQ*i©n, of *o ond of *o tov un 
CO fiz l0000 inf©ro*ion 33 to *o ko*ion an f©©*oo of occh h elo dFillod on said land. At *o *or0na*0oo, 
Lossoo tI)(L furnish a factual vocovd of any l©0o3 drilled on *lo land *oo*lor &oi*I a nop showing o 0@oo*0o 
Of M& E0903, *ojo*(or i* oopioo of allmWeag uaapz and r000rdo of oonoo on domhsod prouaizoo 0!? on aa 
000* p7ci000 opora*o o..oin*Oy wi0h *o dooisod pvouakos. 


IL	 On oaco of faitinro of L00000 fo hoop andporforv any of *o *ono onJ o0ia*io 
of faio I0000, L0000r ooyjio ninety (Vu) days 'ri*fon no*k	 *l o of *lo broach or t'i@Oa*i@n 000ipLaino 	 Of 


xC	
of,



M& 0o0ofioo or dofon0* is not roo'o or ao noorly oorroc*oc 36 @63OILO, ift0n oo oinofy (©I} ay par- 
lcl, gig O0000 oCaoII fliioronpon *oriioinafo; p®iio, C©oor, *laf no f©rfoiro o1oll boaccovood wkovo L00000 
daft no roaol or v6looieo has oc@uprod or QCO flo 3ao Cao boon vo uawod or oorroo*c 00 noarlOy oo







zibOs wiOhin the ninety (90) Sy pariod, in which vort thesome shall bo gubuaMod for arbitration ionaccord-
ance with Paragraph 15 of this Ieae. Provkod furAor that no forfeifuro shall be 	 rt	 on ca-


@r or delaysin operations hereunder when occasioned by firø, war, riot, civil comoi©, Orikez, opwa-
tiontsof kw orinterference by the Government or is agencies, acts of natureor other causes,	 like or 
uno h©	 enumerated, beyond the control of Lessee. Upon forfoiure, Lesshall account for 	 d pay 
?Oy+iQS acccrued to the	 of zuch termination and execute and tender to e spr & written rk3o and 
surrender thereof in proper form to be recorded in the Office of the 	 County CkE. 


13. Lo$oe may of any f1ø 1 when not in dafit, surrender this loose byuouj%"a n 
$oeg to Les%or e written release thereof in proper form o b recorded in the Offce © Oio 1J 
Cony Clark, and from and after such tender Lessee shall be released and relieved from all further obtig-
*iorns and liability hereunder, with respect to or in any way connected with the above described preisos or 
eordse of Lessoo's rights hereunder, except to account for and make payments accrued during the Iik or-
of. Tr of such release may be made by dolivory of same to Lessor in person, or to his agoO, or by rocord-
ing such rao in tho Office of the Clerk of The Court of the County in which the leased pmizo re lo-
cated, and paying the recording fee. 


14. All notices herein provided to. be given in writing shell, unIons ohewie provided, 
be mailed by registered mail to the address following, until somo other address is dosineted in a notice so 


109, 7 LESSOR'S ADDRESS: 
LESSEE'S ADDRESS: ROLAND F. BEERS, INC., P. 0. Box 1019, Troy, New York. 


IL In event the parties hereto cannot mutually agree upon any matters arking out 
of this lease, the same shall be determined by arbitration; the Lessor to select one arbitrator, the Lessee to 
select one arbitrator, and the two arbitrators so selected to select a third arbitrator. Such submission to arbi
tration shall be a condition precedent to action by either party hereto, in any court, and it is hereby ozpresly 
agreed between the parties hereto that such submission to arbitration may be entered of record in the court 
of proper jurisdiction. The determination by such arbitration shall be binding and conclusive on the parties 
hereto end may be entered as the judgment or decree of such court. Ezpenses of the arbitration shall be borne 
by the parties equally. 


16. q ASSOGMAMOM This lease shall be binding upon and enure to the benefit of the respoctivo pw-
ties hereto, and their personal representatives successors and assigns. 


17. MTORR C©1TACVI It is agreed that the ontire contract and agreement btw®©n Lessor and 
Lessoo is embodied herein, and that no oral warranties, representations or promises have been rnedo or relied 
upon by Lessor or Lessee supplementing, modifying or as an inducement to this Agreement. 


ON WITNESS WHEREOF, Lessor and Lossee have hereunto set their hands and seats the day and yoor first 
above written.


 -- - - .. ..... 


S1rAY1 0	 0 


cowiv o	
0 


0. _-A 	 Notary 
Public in and for the 	 to and County afwoBaid, d© 
horeby certify that 


--------and his wifr, 
_____________ personally apoared bo 


fore uno this day end acknowledged the duo etecu-
of the foregong instrumont. Witness my hand 


eoat this	 day of


LESSEE  
ROLAND F. ;h-


I ,(•)	 A3'S A 


STATE OF NEW YORK	 0 
County of REN55ELA1 '1 -----__m4


On t _27th doy,n tho year . etooa 4sc-
drodl _ _M2;Y_3_V_QM ------ before vae 
came 
to me Itnown, who, being by me duty sworn, 
pose and say that he resides in th©	 of 


• and that he its 
- -------- of Wand F. Bows, 
Inc., the corporation describod in end which eocutod 
Oho above instrument; that he knows the seal of said 
corporetion; that the soot efied to said instrument is 
such corporate seal; that it was so efhined by Ordev 
of the DOOM of Directors of said corpothieo, and 
that be signed his name thor o	 like


- 
Notary PuO,c m the 


My coramiscion Erpires: 


Ivtury PuLc, St:1e of New Yor 
Redding In Rensselaer Couiit 


upirea March 


17C30 a -
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Ev1&o and onoorod in*© this _!A!^ , day of	 A	 O21... by and o*cc 


of	 --------- -------- County Of ------ e_z^_az^ ------------ 


-	 -	 - 


and S*ao of ---------/7I/J 	 of tho first part. horoiRafforoo'c'o *@ 
LoBr, and


	


	 .	 of Troy, Now Y© of o	 o'$, hovoianfoor voforro	 @ o o Lo6coo



ft1i: 


L	 That Lotv, in c©do@ of *o o	 of Oo D@flau. COA In Nood POW, 
Oho rocoipf @q wh ich is o'oy ar&©odo, u ndor Ao 	 ®u@o, and a?oouO*3 


• C©&UO	 o part @f Lo600 *@ to paid, hopf	 doO5 O000 Oo* and 000 oUoy 00 
Lotcoo, all	 *o and h*oo* in and to afl and ovoy pvo gpocting, Mining and	 avy	 i* a


nd 


privilogo if and upon fho lands hovoi naftor doscribod, fogoAorw ith *o pioo of oouj afid i*oUO	 auy 
and all	 and oquipmo .vil, RocooBa vy or	 oou*, far tho go lo , purpago Of	 o*iuj, OAORing, quowy-
.ing, poocooc i ng and	 o*	 of orog and uninov-aI3 asfound on	 land aI©o t' on	 ku 


no foilowing do scribodouilo ©p	 Loc@v a	 to*od1 _̂ _ j4z y______________

77 W1/ F( ,o 1f 


CQy	 S*a*o © ___I__'_QLI2_ ---------, 	 ©	 *iOo	 h*oo	 o 


o promizoz C©flVQfOly	 ___ __ _ __________ 


said	 --_-__ ?:4L	 by a dood dalod	 ! 


and rcoro 	 7- I	 _.._...__ ,	 Libor	 __i:__ ©f DoGdz 
of 


&jo 
conta ining app roNimo foly ---- - iS'___ &cro, Moro or logo. Howroa', no tioshaft Bha gl bo placod within 


hroo hundred (300) foot of ny building now on thp poü oucopO by mu
t


ual 


2. MMOT9 COMMM Lo©? agrees thatLQoo at its option y p ay o	 a ny 
OJOB 0? OfkQtr lionsnow	 IooJ ©	 so	 o or oJn*	 lands cr ony 


zoquont Hon g incurred by thelessors , and, in the	 Aaf 
if 


ozrz such option, itsha
l l bo subroqatod



to Me rig ht
s of any ho lder or holdersIhQvo@f and may rbMrG itøf by app ly ing to the d i scha rgo o f 


Mortgage, fan, or OO' lion, any r©yy or rent a ls accruing horoundov. 


3. Loo	 ay for its own account, any and all oonoz ioviod or 
against the mifloB, minorals, mills, or mining a nd m i flinq Gquipmonf oii io o©o orbo 
*o form of it3 10050, and if not g o 	 or 4zijv, may pay the zamo and	 ortjo 
paymoM aga instbQ Ioo as roya lly due, or have any ©o' od rovoody. 


4. This kBo shall run for a pGriod of five() 	 and o long thoroaftov as 	 opor. 
aoionz are pQroo1 or mainta i nod on said lon ged ro&o6 Woos *orio*o zo@or as ro 
Lozzoo has discoverod an@ro body or said loa god proun izoz by the 'imo of otpkfon of said *or-, L000 wwy 


- 
at 


its ©iOfl a ronow said loaso for & sim i lar form of yoarz on 1ho zamo forms and condifioasas iQroh pro. 
oncopt ' ac to advanco royals wh ich	 cokuo dur ing any such renewal or r000fi periods at a 


minionuun o	 10.00 per acre, i n which oven Lessoo zhall çj ivo Lessor wrilten notice @f its idoion so to 
on or bo©ro shz+y (60) days prior to tho GiprGion of s a id form. Upon the renewal of said kso, H royatfk, 
advancog or ©horwo hdI confkiuG to be pa id as though said Ioo had nvr boon fQrminafod . 


o 	 This lease convoys H the right, title and intQrB* of Thc Lossors in tho gurfa co 
land	 nocary for propQcinçj,ovQIoping and operating any vino or mino n.	 or opra- 
inj on kn. Les see shall have r ightof ingress and ros$, and righ


t
 of y o cd fr© any pko 


woro operat ions are co rriod on, and to fhG public h ighway. Loszoo, however, shall use one roadway o and 
from ny mino or nU on said land , and sh a ll Eep all gafoz dood or oroc* catk guards on such part of sa id 
promi ses as aro u sed by . . Lsao greQ+hG	 of is operat ions on said prom ises aOO be conducfod ki a.

cordance with good a nd cu stomary mining prctcos. Oros vainod from o loosed prom ises may bo mHkJ and 
pvoparod for marhet 1h oroon or on other lands , 9oporooOy or in c©nnocon with ©*iQr oro, cis Los 	 may 
oaoe'. Laoo sha ll iavo tho privilege of ra ising ©tros from	 land through shafts or indino6 on ©for lands in 


o eroa, and Mo	 3Ioo of	 cleaning or orwiso Iroating such oroz in plants or oiflk locafod upon

such kn. Looaoo scdO a© 'iavo Ao prvi9iG ©f tran spor


t
ing to, across, through or under and of ra is ing 


c?oo minod from ofor lands0w@oqqh Nnaok, fri g, co	 (w inclinoo which L000 has g nz or drivon on

000 130d promlooB for 060 prp©o of WoAiog cao and ol W00ing. c8eaningor o*oro lrocNng oucN o?o B In 


;ao © i8on* kca*o1 upon ho loa god pro3o3. Tho privilogos roforrod $© in the k3* proo	 gonfonco 6aO8 
ario Ao lorm ionfion by opira*kn or oiorwo of *a Ioao, For any poro ofar such 0orm i na tion during 


vAich Locoo is (d ra i sing , through a shaft èion on *o dom isod promisos cr09 o3zcksivQy from other land s 
in which LosBor has no inr 1 or () miflinv, cOoannj or oorwo troating on fho dem i god protho, ©ro 
ovoy from such other lands , or (c) do ing both () an (b), Lessee shall pay Loosorg fivo hundrod (©) 
dollars per yoar. Tho right to uco undorground funn e ls , &ift3, inclino, or Qlzpkra*ion oponio j	 in 


o Ooo prom ises 
at 


*o orwinaion ofthisloao shall alsorvivo such rinionwit houtpayment for 
each voo for oo long as +o us6 of any of fho z@mo may bo nocry or convQnion' for any mi n ing pnrposo 
connoctod with this or any oor propory. 


During *ho torn of Wo con frad'oll rock waso and jig Miling re sul
t
ing from fio opera


t
ion of any mino 


locaood on said proni$oo may bo	 by L000, end Looe shall pay 
t
o Loor F if


t
y (©) per cont of the



Balos prico. If is agrood that oi.*hor Loor ©è L000 shall have 4o right to no wi©* cof, so m uch of said 
0afling or woco roch as may be roqiro in connocion with m ining or mifling oporat©ns or foruzo on 
loa god pronio. L000'$ Judgmonf and dec is ion 09+0 all matforz porfa ining *0 wa islo na*oriak shall be final 
and binding. On case of forfo*ro or $rrondor of this Ooao, all failings and wa6Q, n©* 900d, or rooininj on 
tho 000Bod proniio, if not sqd and r000d with in two () yoorz, boeo9 *o proportv of the L0990r and 


1'







n 
	


wao3 all 1h*3 fhQrQ© and on	 of tho damage to the Burfaco by such dop@s iO of '@dz 
and	 on he leasGd land moro than two (2) yo@ rz a fter $QrnfIO1 Lozoo shaN bo ro ^oasad and

'o1i4 fpe2n aU horfor oblig ations or liabilities horoundor. 


Shadd Loo oroc & mill on ho loosed prem ises or U90 any port ion of ho loagod profniscs,it ojro$ to


 pay Lcor Ag roo@n&bk annu a l value of the port ion of thesurface oQ'ho promi ses roquro	 such use 
ho	 storagefaeiIoz for rock	


t
a ilingsor other u se. If such voluo c&rrn©t bo agood upon b



pioO, if ha bo oubm iffod for arb itra
t


ion as horonRor provided. Such mill and sfor ago fac iWica may 
oslab ro sshed boforo rbirori, and on annu a l paym ent shall be mdo promptly after such ot*ion i 
cIudo. Uponmch evud payment, Loor shall grantto Leeo, by intruonf in wri


t
ing inoort of Obi cs 


the otiduo rht, privilege and liconso *0 UQ fho mill site and s*oro fociio	 on6ck-






ir j1 sfoch piIhg avid s t
oring ores, concentra tes, minerals, metals, pertinent in connodion with inin c' 


in, so ao	 as LoBoo sha ll doom noco&ry whflo this lease shall remain in oHoct. 
Anyth ing horoinbof©o to tho confravy nowi+hnn, Losoo, if notin dofaulf, shall kwo tho 0.igth *o 


r000 any of its property uod in connec
t
ion w ith tho onorio of the vigNfs and privilejois rokro to in ho



	


rocon pa rag raph within	 (6) onfh$ for onQrin & proper rrndor on	 roOoao 
of 


Ais koo. 


A. 0 BaMOML000 shall covor all p rospoct holos and shallp ay Gil damage to buildings, growing 
crops or thbor c aused by opera tions of L000. Souk any regularly u sed water auppy on $io pvocaizoe be 
drained by mining options crriod on by L000, the Leso &9 reots to furnish Lo9or w;*h a now wor u-
ply equ a l to the oni isfing wa fer supply £000ro mining oper ations oro crrioJ on. 


7. MRVAMCIED UOVaLVOCE L000, oo os horo oorwo g,- 
vido 1	 year during the ifo o this groonon* be g inning 	 4k.	 . .. 
(hQroinor referred to as "work year") shall: 


A. Perform mining oporo*ions, conduc ted in good and miner-like manner and in @ncr*y ik ur 
prac*ke, or, 


B. IEizplore by moons of bona fide drilling methods, or, 
C. Prospect goophysically by moans of airborne or ground-operated scientific oquimont, ou p®spoc 


geochomically by means of soil, water or plant analysis and/or laboratory operimon*, or, 
D. Pay the sum of fifty (0) cents per acre per year on or before the opirô*i©re of any ot yoor 


which Lessee has not performed eithor.A., B., or C. such payment to be considered advance royalty agai mst 
subsequent earned royalties provided, if Lessee terminates this lease prior to the epira*ion f any	 yoa 
Lossoo shall pay Lossor on a pro-rota basis for those months during such work year that this lease was in 6orco 
and effect, unless Lessee has performed either A., L, or C. during the previous port of the said work year. 
After the first four years of this lease, the Lessee will pay to the Lessor at Ieat ten (10) dollars an acre on 
lands in which minerals are owned by Lessor and hereby leased, as royalty earned by mining work, roforrod to 
in (A) above or as advance royalty applicable against subsequent royalties. 


	


.	 ©t	 ©W	 In the event of a drop in the market price of Zinc 

or Copper as quoted in theEngineering and Mining Journal, to less than twolvo (12) cents per pound fe Zinc, 
and thirty (0) cents per pound for Copper, the Lessee may suspend all operations until the quotod prices era 
again equal to at least twelve (12) cents per pound for Zinc and thirty (30) cents per pound for Copper, &r-
ing such period this lease shall remain in effect with th® payment of a minimum advance royalty of fifty () 
cents an acre per year. The suspension of such work shall not exceed a period of four (4) yo-ors at any ono 
time.


9. UaQW119 20V&LVBESP Lessee shall pay to the Lessor a royalty of five (5) percent of the net pro-
coeds (escept for such proceeds as is hereinafter specified for metallic ores) to Lessee before processing, 
realized by the Lessee in each month from all marketable nonmetallic mineral products produced from 
ore or mineral substances mined, quarried, or removed from the leased premises, in which minerals are owned 
by Lessor and hereby leased. Lessee shall pay a royalty of five (5) percent of the net smelter return (re-
ceived by Lessee) less freight, of such sulfide and concentrates from metallic ores mined and marketed from the 
leased premises in which minerals are owned by lessor and hereby leased. "Concentrates" for the purposes 
hereof means the saleable Zinc, Lead, Copper, Nickel, Cobalt, Iron, Gold or Silver minerals economically rocov. 
arable. "Net SmelterReturn" for the purposes hereof when used with respect to the minerals listed above 
means the price established at smelter, less freight, by responsible buyers of such marketable mineral prod-
ucts or ©f concentrates of a similar grade and kind produced from ores mined and milled in said district and 
prevailing at the time the concentrates are delivered to the smelter for treatment; but Lessee shall be ontitlod 
to take credit against any royalties payable under this paragraph for any advanced royalties previously paid 
during the term of this lease and not previously recovered by Lessee. 


10. 0VU7V RUUMSUSD Royalty payments shall be made by the Lessee on or before the last day 


of each calendar month for all ores delivered at the mill or smelter during the preceding calendar month.Ray-


ally or ether paymonh undor this agreement shall be paid (a) to Lessor at 


--------------------- or (b) as Lessor may in writing designate. 


II.COI Z%MB ROPMUOLessee agrees to keep an accurate record of all ores mined from the 
leased premises and of all calculations relative to royalty payments hereunder. Said records may be inspect-
ed by LQssor at all reasonable times. Lessee will make available for Lessor's inspection, at the end of the term 
of this lease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lessee will furnish a factual record of any holes drilled on th® land together with a map showing the location 
of such holes, together with copies of all mining maps and records of mines on demised premises or on adja-
cent premises operated co-jointly with the demised premises. 


12, 1O1i'ftJ10 In case of failure of Lessee to keep and perform any of the terms and obligations 
of this lease, Lessor may give ninety (90) days written notice of the breach or violation complained of. If 
such violation or default is not removed, or as nearly corrected as possible, within said ninety (90) day per-
iod, this lease shall thereupon terminate; provided, however, that no forfeiture shall be assorted whore Lessee 
claims no breach or violation has occurred or that the same has been removed or corrected as nearly as pos-
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by and boween Made and entered into this _J_i!day of 	 4ñ'±	 A. D., 19_'  


- çi'	 qjj 


-	 itk5Ww 
of	 County of 


and State of .._/i___'iL- -------------------------------- of the first part, hereinafter referred to as 
Lessor, and Roland F. Beers, Inc., of Troy, New York, of the wcond part, hereinafter referred to as Lessee. 


i 


I.	 CLAUSE) That Lessor, in consideration f The sum of One Dollar Cash in hand paid, 

the receipt of which is hereby acknowledged, under the cove ants, conditions, and agreements horoinafter 
contained on the part of Lessee to be paid, kept and perfome 	 does lease, let and demso excIusivoIy to 

Lessee, all their right, title and interest in and to all and ever prospecting, mining and quarrying right and 
privilege in ond upon the lands hereinafter described, +oge+her 	 'h fho privilege of oroctng and installing any 
and all machinery and equipment, necessary or convenient, for t 	 sole purpose of prospecting, mining quarry-
ing, processing and markoing of ores and minerals as found on 	 s land alone or on neighboring lands. 


premises owned by Lessor and sP sted in ------1f & ----------------- _r._. b1ft,tjAJ C> piwr4d 
County and State of _J_.fY -----------------I biing !I of their right, title and interest in and to 


the premises conveyed by	 --------------------------- to 


said 	 deed dated 


and recorded 	 in Liber Nc	 ------- of Deeds at Page IL.. 
containing approximately	 •__Lc'_---- - acres, more or iss. kv,ever, no mine shaft shall be placed within 

three hundred (300) feet of any building now on the promise except by mutual consent. 


2. (LESSOR'S COV AT) Lessor agrees that Lessee a its option may pay and discharge any faxes, 
mortgages or other liens now existing, levied or assessed on or e;ainsf the above described lands or any sub-
sequent liens incurred by the lessors, and, in the event that it ezercises such option, if shall be subrogated 
to the rights of any holder or holders thereof and may reimburse itself by applying to the discharge of any 
such mortgage, tax, or other lien, any royalty or rentals accruing hereunder. 


3. (LS'S COTS) Lessee shall pay for its own account, any and all faxes levied or assessed 
against the mines, minerals, mills, or mining and milling equipment on the above described promises duriny 
the term of this lease and if nof so paid, lessors their heirs or assigns, may pay the same and charge such 
paymev+ against the lessae as royalty due, or have any other legal remedy. 


4. VlS) This lease shall run for a period of five (5) years, and so long thereafter as mrrng oper-
ations are par'ormed or maintained on said leased premises unless terminated sooner as herein provided. If 
Lessee has discovered an ore body on said leased premises by the time of expiration o 4 said form, Lessee may 
at its option, renew said lease for a similar term of years on the same terms and conditions as herein pro-
vided, except as to advance royalties which shall con+inue during any such renewal or renewal periods at a 
minimum of I0.00 per acre, in which event Lessee shall give Lessor written notice of its intention so to do 
on or before sixty (60) days prior to the expiration of said term. Upon the renewal of said lease, all royalties 
advances or otherwise shall continue to be paid as though said lease had never been terminated. 


5. This lease conveys all the right, title and interest of the Lessors in the surface 
land rights necessary for prospecting, developing and operating any mine or mines in said land, or operat-
ing mills on said land. Lessee shall have right of ingress and egress, and right of way to and from any place 
where operations are carried on, and to the public highway. Lessee, however, shall use one roadway to and 
from any mine or mill on said land, and shall keep all gates closed or erect cattle guards on such part of said 
premises as are used by if. Lessee agrees that all of its operations on said premises shall be conducted in ac- 
cordance with good and customary mining practices. Ores mined from the leased premises may be milled and 
prepared for market thereon or on other lands, separately or in connection wth other ores, as Lessee may 
elect. Lessee shall have the privilege of raising ores from said lend through shafts or inclines on other lands in 
the area, and this privilege of milling, cleaning or otherwise treating such ores in plants or mills located upon 
such lends. Lesseee shall also have the privilege of franporting to, across, through or under and of raising 
ores mined from other lands throuqh tunnels, drifts, shafts or inclines which Lessee has sunk or driven on the 
leased premises for the purpose of working same and of milling, cleaning or otherwise treating such ores 


-. - eis ki+e per14 k eebo l[Ge ins. seance shall 
survive the termination by expiration or otherwise of the loose. For any period after such termination during 
which Lessee is (a) raising, though a shaft driven on the demised premises ores exclusively from other lands 
in which Lessor has no interest, or (b) milling, cleaning or otherwise treating on the demised premises, ores 
exclusively from such other lands, or (c) doing both () and (b). Lessee shall pay Lessors five hundred (500) 
dollars per year. The right to use underground funnels, drifts, inclines, or exploration openings existing in 
the leased premises at the termination of this lease shall also survive such termination without payment for 
such use for so long as the use of any of the same may be necessary or convenient for any mining purpose 
connected with this or any other property. 


During the term of this contract all rock waste and jig tailing resulting from the operation of any mines 
located on said premises may be sold by Lessee, and Lessee shall pay to Lessor Fifty (50) per cent of the net 
sales price. It is agreed that either Lessor or Lessee shall have the right to use, without cost, so much of said 
tailing or waste rock as may be required in connection with mining or milling operations or for use on the 
leased premises. Lessee's Judgment and decision as to all matters pertaining to waste materials shall be final 
and binding. In case of forfeiture or surrender of this lease, all failings and waste, not sold, or remaining on 
the leased premises, if not sold and removed within two (2) years, becomes the property of the Lessor and







. 


Lozzoe waivesall rights 000 and on payon* of ho dQmaVo *© *o zurfaco by su ch do@iQ oQ rOCk wco 
and jig failing g left on the loo sed land mora than two (2) years otor *orm ination Looa shall fo vz4G000d an al 
relieved from all further o6ligationz or liabilities hereundce. 


Should Lsee orect a mill on tho leased premises or use any portion of the leased pre 	 6, it yoes to 
pay Lesser the reasonable annual value of the portion of the sr4ace of the premises re quired br uch	 and

go necessary storage faciltios for rock and tailings or other use. If such value cannot o a j roed upon by fbo 


it shall be submittod for arbitration as hereinafter provided. Such mill and storage facilities MQY Leo 
esaLe1shed before abi+ration, and an annual payment shall Leo made promptly af*r such arbiWation is con-
cluded. Upon such annual payment, Lessor shall grant to Lessee, by instrument in writing indopeident of this 
lease, the ezclusve right, privilege and license to use the miD site and storage facilities for cing, £eonofioio*-
i'j, stock piling and storing ores, concentrates, minerals, motels, pertinent in connection tvM mining or mill-
in
s


, so long as Lossoo shall deem necessary while this lease shall remain in effect. 
Anything heroinLeooro to the contrary notwithstanding, Lessee, if not in default, shall have o right to 


reosoie any of its property used in connection with the eorcise of the rights and privileges reforrod to in Oho 
preceding paragraph within sin (ti) months after tendering a proper surrender and a release of this lease. 


'.	 AU D Lessee shall cover all prospect holes and shoD pay all damage to Leuildi&o, grek 
crops or *mbor. Shonld any rogukdy mood water supply oa Oho pri000 Leo .draiod by ie 
carrod on by Losseo, the Lessee agrees to furnish Lessor with a new water supply equal to &o osis*i we*c 
sy before mining operations wore carried on. 


7.	 ©V1L'?I3 A	 7©L	 Lessee, ocepf as oroin 


vidod, oach year during the life of this a jreomon* beginning -------- - J3 ------------- 
(horoinaftor referred to as "work yoar") shall: 


A. Po4©rm mining operations, conducted in good and miner-like manner and in cenrci wVA proper 
rac*ko, or, 


L lcploro by means of bone fide drilling methods, or, 


C. Prospect goophysicelly by means of airborne or ground-operated scientific equemoni, or prospect 
geochemically by means of soil, water or plant analysis end/or laboratory ezpermont, or, 	 ô 


D. Pay the sum of fifty (50) cents per acre per year on or before the ezpiration of any worz yoc4 , dwng 
which Leoseo has not por4orcnod either A., B., or C. such payment to be considered advance royally against 
suLescuon* oarnod royalties provided, if Lessee terminates this lease prior to the expiration of aey work year 
Lossoo shall pay Lessor on a pre-rata basis for *eeo months during such work year that this lease woo in force 
and ofo*, unless Lessee has performed either A., 1L, or C. during the provious part 


of 
the said wwh year. 


Aer go first four yoars ©q this lease. the Lessee will pay to to Lossor at least ten ( tO) doDors an acre on 
lands in which minerals are owned by Lessor and hereby leased, as royalty earned by mining work, referred to 
in (A) aLe@vo or as advance royalty applicable against subsequent royaltios. 


. @3 Z^7(KEI 91 II© In the event of a drop in the marro* price of Zinc 
or Copper as quoted in tho tngineoring and dining Journal, to less than twok 'e I 12)  cents per pound for Zinc, 
ocd qerly 1401  centS per pound for Coner. thø Lessee may suspend all oporatiens until the sss@9od prieeo are 
again equal to at least twelve ( 12) cents per pound for Zinc and forty (4) cents per pound for Coeor, dur 
ing such period this lease shall remain in effect with the payment of a minimum advance royalty of I'ty (SO) 
conts an acre per year. The suspension of such work shall not exceed a period of four (4) years at any one 
time.


9. WNED ROVaLWEZ) Lessee shall pay to the Lessor a royalty of five (5) percent of tto net pro-
ceeds (oucept for such proceeds as is hereinafter specified for metallic ores) to Lessee before processing, 
roaliied by the Lessee in each month from all marketable nonmetallic mineral products produced from 
ore or mineral substances mined, quarried, or removed from the leased premises, in which minerals are owned 
by Lessor and hereby leased. Lessee shell oay a royalty of five (5) percent of the net smelter return (re-
ceived by Lessee) less freight, of such sulfide and concentrates from metallic ores mined and markets from the 
leased premises in which minerals are owned by lessor and hereby leased. "Concentrates" for the purposes 
hereof means the salabel Zinc, Lead, Copper, Nickel, Cobalt, Iron, Gold or Silver minerals economicall rocov-
erablo. "Net Smelter Return" for the purposes hereof when used with respect to the minerals listed above 
means the price established at smelter, less height, by responsible buyers of such marketable mineral prod-
ucts or of concentrates of a similar grade and kind produced from ores mined and milled in said district and 
prevaiDng at the time the concentrates are delivered to the smelter for treatment; but lessee shall be entitled 
to *aLe credit against any royalties payable under this paragraph for any advanced royalties previously paid 
during the term of this lease and not previously recovered by Lessee. 


10. c2ovaLVV Pz%VU2EVSD Royally payments shall Leo made by the Lessee on or before the lest day 


of each calendar month for all ores delivered at the mill or smelter during the preceding calendar month. Roy -


c ity 	 othr payments under this agreement shaD Leo paid ()	 ----------






------------- or (Le) as Lessor may in writing designate. 


II. Q9253 A1@ RU@CV2D Lessee agrees to keep an accurate record of all ores mined from the 
loosed promises and of all calculations relative to royalty payments hereunder. Said records may be inspect- 
ed by Lessor at all reasonable times. Lessee will make available for Lessor's inspection, at the end of the term 
of this lease, information as to the location and footage of each hole drilled on said land. At the termination, 
Lessee will furnish a factual record of any holes drilled on the lend together with a map showing the location 
of such holes, together with copies of all mining maps and records of mines on demised premises or on adja-
cent premises operated cc-jointly with the demised premises. 


12. In case of failure of Lessee to keep and perform any of the terms and obligations 
©f this lease, Lessor may give ninety (90) days written notice of the breach or violation complained of. If 
such vioktion or default is not removed, or as nearly corrected as possible, within said ninety (90) day per-
lcd, this lease shall thereupon terminate: provided, however, that no forfeiture shall be asserted where Lessee 
claims no breach or violation has occurred or that the same has boon removed or corrected as nearly as pos.







O,. 


3iOO whir tho r$nG*y (90) day period, in whichoont the Bamo shallbitod far arbiWati@a In 
cnco with	 ?grph 16 of iis lo@ ge. Providod furlhw thao no forfoituro shall bo ao'$o 


'
b,@Bod on oa- 


tion or dOky$ in oor&ioi6 hereunder when occasionod by firo, war, riot, 0A@©*o	 opoo-
tions of kw or interference by tho Govornmont or Its agoac q oi3. oc* of naturo OF. ©*cGr cUa oor 11ho © 
wiizø thoso onumeretod, beyond 1ho control of LQQ 


Upon qorfoituvo, LGoo shall account for and pay 
royaltios acccruod to fo dal of such torminaNion and oc*o and foir to Losor a wviollon rokao and 


rror *koroof in propor form to bo recorded in *ho Offio of *o .___i _ County Coth 


3	 L000 may 
at 


any to, who o* in dof@ult, zurrondow , thiskao by oj and

tondoring to Losor a wrtto roIoso tioroof in propor form to bo rocorod in to Offico of tho 
Cornty Corz, and from and aftor such tondor L000 BhdI be rooasod and roiood from all frwtor Wiga-
Nopg


 
and liability horoundor, with ropoct to or in any way connoctod with tho above docribod promoa or 


oorci8o of L000'B rightshoroundor, ocopt to account for and mao paymoth accrod duviaig tho ilifo horo-
of. Toodor of such rolo&o may bo mado by dolivory of samo to Losor in por@, or to hisaont, or by vocovd-
Ing 	 roiioao in tho Offico of tho Cort of tho Court of tho County in which tho kaod promioB aro

cotod, andl paying tho roc@rding foo. 


9. (@I©Y) L000r agroog at any timo 5orinj tho tOVM9 of this ioao or any rcowa or ronowak 
t oof to oolO *h L0000 dl of Losgor' g right, ti*o and intorot in and to tho loasod protho8 at a prko of 


Losoo to pay all onponooB of said *ranfor 
l. M@'78CMD All noficOB heroin proidod to bo goon in writing shall, unOoo othorwio provdod, 


bo mailod by roitrod mail totiddrBB foHow, until omo othor address is donafod in a notico o :9 JCo5S 
LESSOR'S ADDRESS:	 NE 
L1SSISS'S ADDRESS: ROLAND F. BEERS, INC., P. 0. Ban I©Q I Troy, Now York. 


16. DTTO©D In event the parties heroto cannot mutually ajroo upon any mafforz arising out 
of thio Ooao, the sameshall be determined by arbitration; the LoBor to select one arbitrator, the Losoo to 
3eIoc* one arbitrator, and the two arbitrators so selected to select a third arbitrator. Such submission to arbi-
trafion shall be a condition precodent to action by either party hereto, in any court, and it is hereby ezprossIy 
agreed between the parties hereto that such submssion to arbitration may be entered of rocord in tho court 
of proper jurisdiction. The determination by such arbitration shall be binding and conclusive on tho parties 
hereto and may be entered as the judgment or docroe of such court. Euponzo g of the arbitration shall be borne 
by tho parties equally. 


Y.	 A	 This lease shall be binding upon and onuro to the bonofit of the respective par-






ties horoto, and their porsonal reprosentativos succossors and assigns. 
10. MNO20 ©©VI2LV	 It is ajroos1 that th0 entire contract and acvoosonf botwoon Lessor and



Lossoe s embodiod horoin, and that no oral warranties, roprosontations or promises have boon modo or roliod 
vpca hy essou or Loeoo	 oo*in. 


IN WITNESS WHEREOF. Lessor ansi Leosoo hoo hereunto sot thoir hands and soals Qo day od yOar Q* 
aboo wvi*to, 


AA & 7;2
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surrender thereof in proper form to be recorded in the Offico of the --------------County Clor. 
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County Cloth, end from and after such tender Lessee shell be roloosed and relieved from all further obllia. 
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LESSO°S ADDRESS: 
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'S 
3iO within tho nnofy (90) day period, in which ovGnl the avo shafl be BubmioGd for o*ia© in 


aUo w;*e oraph IS of	 iz lease. Providod furlhor thaf no forfoituro shall bo	 o*o@1 . bao on oo 


or oky in operations horonor won occosionod by firG. t&r, ri©* 1 civil commotion, BrthO3 1 ®Or3 


tiono of kw or intorforenco by tho Govornvont or its aonio, acts of notro or othor cougoo, tvholhor Rho or 
nixo *hoo on rated, boyond the control ©f Loeo Upon foroituro, Leoo 6hH account for and pay 


PoValtios accrued to the date of such termination and ozocute and tender to Leor a wrtton roka3o and 
surrender thereof in proper form to be recorded in the Office of the 44O)x	 _ County Cliorfz. 


13. MMENDIM L000 may at any time, when not in dofault, surrender this oao by oontin on 
*ondorinj to Lossor a written release thereof in proper form to be recordod in the Office of tho  
County Ckr, and from and oftor such fonder Lessee shall bo roIoaod and relieved from all Qnr*bor @Miga-
tions and liability hereunder, with respect to or in any way connected with the above dOBeribod promi000 or 


eorcio of Logseo' g rights horeundor, ozcept to account for and mao paymentsaccrued durinqq tho Ilfo horo 
of. Tender of such release may be made by doUvory of sovao to Losor in person, or to hisajont, or by rocord 
iag such roloao in the Offico of the Clork of tho Court of the County in which the Ioaod promioo aro 
eatod, and paying the recordinj fee. 


14. Al notices herein provided to be given in writing shall, unlessothorwico provdod, 
be maHod by reitered mail to the address following, until some other address is de$inatod in a notico go 


given, 


LESSOR'S ADDRESS: AA	 WAJ.	 thJ4Q4I--------/L1J}J ----------------
LSS'S ADDRESS: ROLAND F. BEERS, INC., P. 0. Bait 1019, Troy, New York. 


15. (ADII?Ui?D©U In event the parties hereto cannot mutually agree upon any matters ari g inS , out 
©f this lease, the same shall be determined by arbitration; the Lessor to select one arbitrator, tho Lossoo to 


soloct one arbitrator, and tho two arbitrators so seloctod to soloet a third arbitrator. Such submission to arbi-
tration shall be a condition procodent to action by either party hereto, in any court, and it is hereby eprossly 
agrood between the parties horoto that such submission to arbitration may be entered of rocordi In the court 
of proper jurisdiction. The dotormination by such arbitration shall bo binding and conclusive on tho partios 
hereto and may be entered as tho judgment or decree of such court. Eizponzoo of the arbitration shaO be borne 
by the parties equally. 


Its. M25300MOOLOM This lease shall be binding upon and entire to the benof it of tho rospoctivo par-
ties horoto, and thoir personal representatives, succossors and assigns. 


17. MUME @@W'Mn@VD It is agreed that the entire contract and agroomont between Lesoor and 
Lessee is embodied heroin, and that no oral warranties, representations or promises have been made or relied 
upon by Lessor or Lessee supplomenting, modifying or as on inducement to this Agreement. 


IN WITNSS WHEREOF, Looser and Lessee have hereunto sot their hadc and seals the day and year first 
above written. 


On the presence of:
	


LlSSOC 


0.


ti000fl 


------------------------------------- (goall 


(soal) 


LESSEE 
Ji1E 


-- - 


STATE OF	 . 0 


COUNTY OF ---- ------------ g 130. 


I, a Notary 
Public in and for the SOOOO and ç@un* aforoid, do 


horoby eor*iQy that 
------- oo=	 -------------- 


-----------personally appoarod bo 
fore co io day andaehnowiodgod the duo eocu 


Oorooing instromont. Witness my hand 


ed	 lal oO this -&-- day of -	 ------


STATE OF NEW YORK	 e 


County of	 i1aor	 o 


On Ah -	 0 day In Ao year Nonotoon Hun-
drod	 before me 
came _______________ 
to mo known, who, being by ma duly sworne did de-
pose and say that he rosidos in the 


, and that ho is 
of Waad F. Boors, 


lee., the corporation described in and which ouocutod 
the above instrument; that ho knows the seal of said 
corporation; that the soal afiuod to said instrument is 
ouch corporate soal; that it was so affkod by dor 
of the Board of Directors of said corporation, and 
that No signed his name th eto by like order... 


Notary Public in the Stato of ow York 
b Commission pives: 


--


L?crom 1 -
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LEASES 


CO ROLAND BEERS, INC 
P. 0. Box 1019	 90 O'L^vl' m"') " ^IIIIU 20 Troy, New York 


^ WI-I


NOTE: Copies of the following leases will be 
sent at a later date: 


Lease No. 9.0-1-41 
9. 0_1_47 
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ATTACHMENT C 


ROLAND F. BEERS, INC.

P. 0. Box 1019 


•	
Troy, New York 


2. Physical Description 


(a) The Mineral Resources Map of Maine (M. R. R. M. #1) shows 
that marble and granite have been quarried in the proposed prospect 
area. Nothing is known of the production from these operations. 


There is no recorded history of the production of sulfide 
minerals. Magnetic and geological surveys have been completed 
in the southwest corner of the area. The magnetic surveys were 
run on grid lines two miles long with a Sharpe A-2 magnetometer. 
Preliminary geological work included photogeo logic reconnaissance 
and mapping of boulder distribution. The results of these surveys 
are shown on the accompanying maps. 


(b) The staff of Roland F. Beers, Inc., accomplished the magnetic 
and geological surveys described in 2(a). 


0	 (c)	 Sulfide material has not been miio.1 in the area. 


(d)	 It is not possible, at this time, to evaluate the potential ore 
reserves of the area. 


©? 


Ir


9







ATTACHMENT C - continued 


ROLAND F. BEERS, INC. 
.	 P. 0. Box 1019 


Troy, New York 


(e) The prospect area consists of a curved strip varying 
in width as it extends from Maine State Highway 17 on 
the south, in northerly and northeasterly directions for 
a distance of about 16 miles. The location and extent 
of the prospect have been determined by reconnaissance 
geologic and geophysical investigations. The general 
trend of the strip was derived from reconnaissance 
geology, including aerial photographs and field work, as 
well as from magnetometer surveys over trends suggested 
by the geology. The location of the prospect area is shown 
on the attached maps. 


The prospect is an extension to the north and northeast 
of the Crawford Pond Prospect (nickel-cobalt) (DMEA 
application, Roland F. Beers, Inc., dated March 4, 1958, 
Docket No. 4797). It Is the result of reconnaissance ex-
ploration In search of a postulated extension of the ultra-
basic rocks and the associated nickel-bearing sulfides 


•	 described in the earlier application. Since the geology, 
petrology and mineralogy are similar to those described 
in the former application, only the salient features of the 
geology are reported here. More detailed information is 
contained in the earlier report on the geology by J. R. 
Dunn, copy of which is attached. 


General Geology: The regional geology has been reported 
by Smith, Bastin and Brown (1907), Bastin (1908), Houston 
(1956) and Dunn (1958). A preliminary geologic map of 
Maine was published by Keith (1933). The area is underlain 
principally by lower Paleozoic metasedirnents which are 
intruded by mafic rocks, granites and peginatites. The sedi-
mentary rocks include quartz-biotite schist, quartzite and 
marble. Mafic rocks range from 'dense massive peridotite 
composed chiefly of olivine plagioclase (A 55 ) pyroxene and 
pyrrhotite" (Houston, 1956) to an altered phase composed of 
tt green coarse - grained actinolite -antho phyllite rocks con- 
taining minor chlorite, biotite and magnetite" (Dunn, 1958). 
The schist ranges in composition from a quartzitic variety 
to dense, black fine-grained biotitic and gneissic varities, 
sometimes showing lit-par-lit injections composed of quartz 


•	 and feldspar. Granite and pegmatite cross-cut frequently, 
showing strong reactions with the intruded rocks.







ATTACHMENT C continued 


ROLAND F. BEERS, INC. 
.


	


	 P. 0. Box 1019

Troy, New York 


Marble outcrops in a wide north-south belt beginning at 
the southwest part of the prospect. Its extent to the north 
and northeast has not been determined. On the Crawford 
Pond Prospect, marble outcrops east of the peridotite belt 
in isolated patches, where it is not covered by surface 
material. The marble is of Cambro-Ordoviian age 
(Bastin, 1908) and varies from a coarsely crystalline cal-
citic variety to a white dolomite interbedded with biotite 
schist "altered at the contacts through an amphibolite -rich 
caic-silicate rock into the biotite achists and gneissee" 
(Dunn, 1958). 


Structural Geology: On the Crawford Pond Prospect, "the 
general attitude of the schists and gneisses is N 20 deg. E 
and vertical. Regionally the foliation strikes N 20 deg. E 
and dips 75-85 degs. southeast, parallel to the axial plane." 
(Houston, 1956). The peridotite conforms to this general 
attitude as far as outcrops and geophysical observations can 


•	 show. A reconnaissance interpretation of aerial photographs 
indicates structural trends which conform to this attitude on 
the Crawford Pond Prospect. The photographs also show 
definite structural features in other parts of the area. Pre-
liminary examination of these trends in the field and recon-
naissance geophysical surveys show that the prospect can be 
mapped in detail with satisfactory results. A copy of the 
reconnaissance aerial map is attached. 


Sulfide Mineralization: Outcrop and pit samples taken on 
the Crawford Pond Prospect have shown that the pyrrhotite 
body occupies up to 3516 of the volume of the rock. Analyses 
of this material range from 5% sulfides on the western border 
to 3516 to the east (Dunn, 1958). Assays for economic ore 
materials show the following values: 


E1mentt	 Sample #1	 Sample #2 


Ni	 0. 508%	 0.817% 
Cu	 0.33	 0.53 
Co	 0.066	 0.088 
Zn	 0.7	 0.2 


Sample #1 - Grab sample averaged from entire outcrop. 
Sample #2 - Average sample from east side of outcrop. 


Reports of assays contained in attached report 
Dunn.







ATTACHMENT C continued 


ROLAND F. BEERS, INC. 


.	
P.O. Box 1019 
Troy, New York 


These results, taken on the Crawford Pond Prospect, are 
comparable to those which have been found in the extension 
of the prospect to the northad northeast. It should be noted 
that outcrops of sulfide-bearing rocks have not been found 
where the EM surveys show the maximum conductivity but in 
a parallel belt about 100 feet to the west. At the locations of 
maximum conductivity the sulfide-bearing rocks are con-
cealed, frequently at low elevations covered with swampy 
ground or water. Where outcrops have been found, as shown 
on the accompanying map, samples have indicated a range of 
sulfide content equivalent to that found on the Crawford Pond 
outcrops. Spot tests of grab samples taken at the outcrops 
indicate that the content of nickel cobalt and copper is com-
parable with that found In similar samples on the Crawford 
Pond Prospect. 


References: 


0	 Bastin, E. S., 1908, U. S. Geol. Surv. Atlas, Rockland Folio (158) 


Bastin, E.C., 1908 (2), A pyrrhotitic peridotite from Knox 
County, Maine. Jour. Geol., vol. XVI ' no. 2, 
pp. 124-139. 


Dunn, J. R., in Beers, Roland F., Inc. (1958)' Application for 
DMEA assistance at Crawford Pond Prospect, 
Knox County, Maine. Section 2(e), Attachment C. 


Houston, R. S. (1956), Genetic Study of Some Pyrrhotite Deposits 
of Maine and New Brunswick, Bulletin Maine Geol. Surv. 


Keith, Arthur, 1933, Preliminary geologic map of Maine, 

Geol. Survey, Orono, Maine 


Smith, 0.0., Bastin, E. S., and Brown, C. W., 19070 
U. S. Geol. Surv. Geol. Atlas, Penobscot Bay Folio(149)







ATTACHMENT C - continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019 
Troy, New York 


(f) The Hope -LincoinviIle Prospect, as described herein, 
seems to constitute a natural extension to the north and 
northeast of the nickel-cobalt-copper bearing ultrabasic 
rocks at the Crawford Pond Prospect. Bedrock geology, 
structure, and the mineralogy of sulfide deposits all seem 
to parallel the facts observed at Crawford Pond. It is 
logical to consider this prospect as a continuation of these 
circumstances. 


It has been conclusively demonstrated that the combined 
geological-geophysical program proposed in this application 
is capable of locating sulfide-bearing ultrabasics. 


The geological setting exists in which the desired ultrabasics 
occur, and techniques are available to locate these bodies. 
There is every reason to assume that certain of these. host 
bodies will be as heavily mineralized with nickel sulfides as 
that at Crawford Pond. 


Anticipating favorable action on the pending application 
(DMEA.Docket No. 4797; dated March 4, 1958), it should 
be noted that progress in exploration at Crawford Pond will 
be of immediate benefit in the prosecution of the Hope- 
Lincolnville Prospect survey. 


(g) See attached maps and assays. 
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ROLAND F. BEERS, INC. 
P 0 Box 1019  
Troy, New York


-	 --7 


(e)* The nickel-copper-cobalt-zinc prospect, immediately, 
southwest of East Union, Maine 1 is in a peridotite 
which has been intruded into biotite schist of the 
Penobscot formation of Cambrian age. The exposed 
peridotite is generally uralitized in the sulfide-poor 
zones and relatively unaltered in the higher-grade 
zones. The attitude of the layering, of the peridótite.. 
and of the schistosity of the biotite schist wall rocks 
averages N. .200 E. and vertical to steeply eastard - 
in dip. The axes of the magnetic maxima and the,. 
trend of the electromagnetic crossovers are also 
basically parallel to the N. 20° E. strike. 


The sulfide assemblage is pyrrhotite -pentlandite - 
chalcopyrite-sphalerite with the cobalt values probably 
in the pyrrhotite in solid solution. 


The major outcrop nearest the "massive conductor" 
EM crossovers is 100 feet west and is the richest 
in sulfide of all outcrops found. This outcrop is 
bounded on its east side by a depression containing 
massive gossan. The, average grade of the ore on 
the outcrop is 0. 066% Co, 0. 508% Ni, 0. 33% Cu, 
and 0. 716 Zn andis 1016 to 2076 sulfide by volume, 
but the sulfide content increases to the east 
(toward the gossan) where the total sulfide is 25% 
to 3079 by volume and the grade is 0, 817% Ni, 0. 088% 
Co, 0. 5316 Cu and 0. 2% Zn. 


In several respects the deposit is similar to that at 
Lynn Lake, Manitoba, although it also has several 
mineralogic and distributional similarities to the 
Sudbury deposits. 


Petrology: The predominant country rock in the 
immediate area of the Crawford Pond peridotite is 
the Penobscot formation (Cambrian), a heterogeneous 
blotite schist which forms the east and west walls 
of the peridotite. Included in what is mapped as 
biotite schist on the accompanying geologic map are 
dense, black, fine-grained biotite schists, locally 
containing chalcopyrite and pyrrhotite; quartzo - 
feispathic biotite schists which locally could be 
called lit-par-lit gneisses; medium-grained biotite 
granite and biotite granite pegmatite, rich in 


* Section 2. (e) was prepared by James R. Dunn, consultant
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graphic microcline and locally carrying tourmaline. 
Sillimanite is locally present, according to Houston 
(1956), and minor graphite and garnet can be found. 
No attempt has been made as yet to study the minera log -
ic details or to determine stratigraphic units within 
the blotite schists. 


Locally, the granite pegmatite crosscuts and nearly 
obliterates zones of blotite schist which are several 
hundred feet across. Small, irregular pegmatitic patches 
rimmed with thin biotite reaction rims are very common 
In the peridotite. In one pegmatitic patch, about 425 
feet south of Harriman's house, chalcopyrite has been 
concentrated to the extent of perhaps 516 to 10% of the 
rock by volume. 


East of the peridotite, apparently interbedded with 
the biotite schist, are two beds of white dolomitic 
marble, of Cambro -Ordovician age, which Bastin (1908) 
calls the Rockland limestone. They are talcose and 
tremolitic locally and at the edges grade through an 
amphibole-rich caic-silicate rock into the biotite 
schists and gneisses. The marble is exposed in several 
prospect pits but generally does not outcrop. 


The peridotite, for the most part, is altered to a 
green coarse-grained actinolite-anthophyllite rock. 
containing minor chlorite, biotite and magnetite. In 
the sulfide-rich outcrop, 350 feet north-northwest of 
Harriman's house, the amphiboles are not so much in 
evidence megascopically, but of three thin sections 
of the outcrop, two are mostly amphiboles and micas, 
and the third is composed of relict olivine surrounded 
by the alteration products. The most coarsely crystal-
lized and uralitized peridotite seems to carry the 
least sulfide, a situation common at Sudbury and 
some other nickel mining areas. A possible exception 
Is the northernmost peridotite outcrop on the map 
which is low in sulfide and seems to be unaltered. 


The fresh peridotite, according to Bastin (1908), Is 
fayalite-rich (Fa 67) and carries hornblende, pale 
red-brown biotite and minor plagioclase of composition 
andesine-oligoclase. No plagioclase was seen In the 
four thin sections studied by the present author. Bastin 
named the rock "lermondose" after Lermond Lake.







ATTACHMENT C continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019

Troy, New York 


Structural Geolog,y: The general attitude of the schists 
and gneisses is N. 200 E. and vertical, but intense local 
contortions cause frequent variations from this, both 
in strike and dip. As near as can be ascertained from 
geological and geophysical data, the peridotite conforms 
to the general regional attitude. The axis of the con-
ductor swings with the change in strike of the marble 
horizon to the east of the peridotite. 


The peridotite having undergone metamorphism and fold-
ing is assumed to be on the limb of a structure, but 
the position of the other limb (and whether or not it 
even exists) is not known at this time. The peridotite 
may be on the west limb of an anticline, because pre-
sumably the sulfide is nearer the base than the top 
of the mass. 


Drag folding is complex within the schists and has 
not been mapped in detail; but on the basis of the 
preliminary geologic work, there seem to be two 
sets of drags, one plunging almost vertically and the 
other almost horizontally, striking about N. 20° E. 


Faulting seems to be minor, and no transverse dis-
placements of the peridotite or ore have been found yet. 
Presumably, with such high angle folding, some 
thrusting is present. One small slickensided surface 
which has nearly strike-slip movement with apparently 
negligible displacement was found at the edge of Craw-
ford Pond at the end of the causeway. 


Distribution of Sulfide Mineralization: Although few 
concrete data about the distribution of the sulfides 
within the peridotite area are available at this time, 
much may be strongly implied from geological and geo-
physical information. 


The immediate geologic inference is that the EM cross-
over and magnetic high 100 feet east of the outcrop on 
line "0" correspond with the zone of maximum sulfide 
content of the peridotite. The implication is rather 
strong that the ore gets both more massive and, quite 


.	 possibly, higher grade to the east of the outcrop. In 
most nickel deposits, the massive pyrrhotite is the 
richest.
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Following are the results of two assays of the large 
sulfide-rich outcrop discussed above: 


Element Sample #1 Sample #2 


Ni 0. 50816 0. 81776 
Cu 0.33 0.53 
Co 0.066 0.088 
Zn 0.7 0.2


U. Grab sample from whole outcrop. 


#2. Average sample from east side of outcrop. 
See attached assays. 


West of the outcrop noted above, the sulfide content in 
the peridotite drops off noticeably to perhaps 5-1016. 


Minor chalcopyrite was found in some blotite schist at the 
west end of line 4N and line 6N, and chalcopyrite is also 
present in the small patch of pegmatite 425 feet south of 
Harriman's house. Limonite-rich wall rocks are found along 
the base line at 20S to 24S, and a magnetic anomaly coincides 
with limonite-rich outcrops of schist at the east end of line 20S. 


Comparison with Other Nickel Deposits: The assemblage 
pyrrhotite - pentlandite -chalcopyrite in peridotite or 
norite is very common and has been found in many areas 
in the world. However, in its general relationships, the 
deposit at Crawford Pond has a most striking similarity to the 
large Lynn Lake, Manitoba, deposits. They are both in 
meta-peridotite, which is largely amphibole at present; 
they both have minor zinc values; minor copper in the form 
of chalcopyrite is found in the schists and some pegmatites; 
minor zinc-copper mineralization in veins is associated 
with both; both are cut by pegmatite patches and dikes; both 
are in irregular basic masses. 


The highest values in most nickel deposits associated 
with basic igneous rocks are in massive pyrrhotite. 
The massive pyrrhotite probably present at Crawford 
Pond (from geophysical and geological data) is not 
visible, but presumably here too, the massive sul-
fides may also be the highest-grade ore. 
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Origin of the Deposit: The origin of the deposit at 
Crawford Pond seems to be fairly straightforward. It 
is apparently a magmatic differentiate as are many 
such deposits. The relatively constant ratio of the 
distance of the EM axis to the walls suggests that 
the quantity of accumulated sulfide is proportional 
to the amount of melt which was available. It is 
rather obvious, however, that the observed perido-
tite is only part of a much larger mass, because the 
quantity of sulfide and valuable metals is completely 
out of proportion to the size of the peridotite mass 
which is visible. The large part which is not seen 
could extend northward, widen or extend greatly in 
depth, or have been eroded off. There seems to be little 
basis for a choice between the various hypotheses at this 
time. 


The peridotite has been folded to its present vertical 
position and metamorphosed, probably both hydrotherm ally 
and metasomatically. Considerable water has been added 


•	 in the production of the amphiboles and micas. The in-
trusion of pegmatites and the resultant local potash-
aluminum metasomatism creating biotite reaction rims 
has further corn plicate  the picture. 


Because of the recrystallization of the peridotite 
and the movement of the hydrating metasoinatizing 
fluids through it, some of the sulfides have most 
certainly been transported and redeposited at points 
within the peridotite and in the surrounding wall 
rock. Whether the overall effect of the sulfide remobiliza-
tion is favorable or unfavorable is not known at this time. 


References Cited 
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3. Accessibility of Project 


(a) DMEA representatives desiring to inspect the exploration will 
be assisted by


Robert S. Young 
P. 0. Box 55 


	


•	 Rockport, Maine 
• •	 Telephone: Cedar 6-3231 


The region is well serviced by primary and secondary highways, 
notably U. S. Route #1, State Routes 17, 105 0 137 and 173. 
Access is most convenient from Rockland, Camden, and 
Belfast. 


(b) Employees will reside at Rockland or Rockport. Supply points 
are Belfast, Rockland (both within 20 miles), and Augusta, 
35 miles. 
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4. The Exploration Project --


(a)	 As a result of more than six months of expóttOri-in---the 
coastal Maine region, the Corporation staff'hsd-viaed 
exploration techniques which are parUcular1yada1pedto 
the search for nickel-bearing ultrabasic izitiuSv8. The f!fl'' 
techniques have been shown to be capable of find-n9--pr - 
viously unknown, mineralized ultrabasics (see DMEA 
application, "Warren-Friendship Prospect Area, Maine"). 


The method is based on an integration of geological and 
geophysical techniques. The prospect area has a fair 
amount of outcrop, approximately 15%, about 60% of it 
Is covered with a thin mantle of glacial debris, and about 
251% is covered with lakes, ponds, and glacial lake deposits. 


There are scattered outcrops of ultrabasic rocks, 
principally peridotites. Many of these can be easily found 
by following boulder trains across areas of thin glacial 


•	 cover. Most of the peridotite has been found to be highly 
magnetic and it has proven feasible to map by magnetometer 
the areas of peridotite where no outcrops occur. The 
magnetometer is also indispensable in mapping covered 
extensions of peridotite outcrop and areas covered by water 
or glacial lake deposits. 


The techniques supplement one another very strongly. 
Geological mapping supplies qualitative data and is about 
three to four 'times as fast as the geophysical which supplies 
precise location of thinly buried deposits as well as quantita-
tive indications of volume. 


To approach the desired aim of the program logically, 
testing and delineating nickel-bearing ore bodies, the work 
should proceed in three distinct stages, each designed to 
provide greater detail than the preceding.	 - 


Stage I: 


Stage I operations are planned to cover a relatively large 
.	 exploration area (approximately 70 square miles) rapidly 


and thoroughly. The search is to be directed to locating 
nickel-cobalt-bearing ultrabasic bodies.







ATTACHMENT E- continued 


ROLAND F, BEERS, INC.

P. 0. Box 1Q19 
Troy, New York 


Stage I -continued: 


(a)	 First, the remainder of the geologic survey of the 
entire area will be completed by Roland F. Beers, 
Inc., within the next four weeks, at its own expense, 
making a peridotite count on traverses along public 
roads lined with stone fences, proceeding to fence 
line boulder counts away from the roads, boulder 
train counts in fields and woods and mapping of 
peridotite outcrop. 


Geologic observations will be recorded on air 
photos (scale 1" 1, 3201). 


(b)	 Second, as an integral part of the contract work, a 
magnetometer survey of 


(1) Peridotlte outcrop areas, 


o	
(2) Areas of strong peridotite boulder concentration, 
(3) Areas covered by water or glacial lake deposits, 
(4) Questionable areas. 


These surveys will be made In cross traverses spaced 
at 1, 320' (1/4 mile) intervals; stations at each 132' 
along traverses; all traverses to be laid out on air 
photos (scale 1" = 1, 320 1 ). All magnetic surveys are 
to be made with Sharpe A-2 or A-3 magnetometer. 


Three two-man crews will be required in order to 
complete the program within a reasonable time. 


(c)	 Geological-geophysical Investigations of all anomaly 
areas confirmed by peridotite outcrops or by strong 
magnetic anomalies. Survey area on traverses spaced 
400' apart with stations at 100' intervals. Survey 
entire anomaly geologically, magnetically and electro-
magnetically (vertical and horizontal loops). Soil 
sample anomaly on grid stations. Crews from previous 
work. It is estimated that perhaps forty such anomalies 
will be investigated.
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Stage: 


(a) Prepare detail on all anomalies confirmed by Stage I (c) 
work. Grid layout with transit and chain; traverses 
1, 000 ft. long at 200 ft. intervals and with 50 ft. stations. 
Survey grid on all stations with (I) A-2 magnetometer, 
(ii) horizontal loop EM, and (iii) vertical loop EM. 
Prepare detailed geologic map of entire grid and 
environs. Run station elevations and prepare topo-
graphic map. If geological and geophysical data are 
positive, select test drill sites. 


(b) Test drill positive anomalies with "Pack Sack" portable 
drill (core size EX) at sites selected under (a). Maximum 
of 250 ft. of drilling at a maximum depth of 50 ft. per 
hole. Assay core. 


•	 (c) Prepare prospect reports and advance recommendations 
for additional work. 


Stage M: 


(a) Core drill all prospects advanced from Stage H. Drilling 
to be accomplished with standard equipment (AX or 
BX w. 1.) under contract. Drilling to be expended on 
each prospect estimated at 2, 500 ft. total. All prospects 
to be drilled concurrently. Assay core. 


(b) Prepare final report on individual prospects. 


In the foregoing outline, it is assumed that perhaps 40 
anomalies will be investigated under Stage 1(c); that 15 
will advance to Stage 11(a) and (b); and that 6 will be 
drilled under Stage UI. 


fl
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(b) Although the general area is well serviced by all-weather 
roads, it is not possible to anticipate additional access 
road needs at this time. 


(c) In the event that an exploration contract with DMEA is 
executed, Stage I work will begin within 30 days from date 
of contract execution. 


1 9


In order to show more clearly the time requirements of the 
program, schedules are presented in terms of stages of 
progress. 


Stage I: 


(a) Magnetometer survey; three 2-man crews; 
est. 3 line miles per day; 5-1/2 work days 
per week; total weekly production of 50 line 
miles; total requirement approximately 
280 line miles: 5. 6 weeks plus 1.4 weeks 
production loss due to inclement weather: 
total requirements: 	 7 weeks 


(b) Geological mapping; to be accomplished 
concurrently with (a): 	 no additional 
time. requirement. 


(c) Anomaly investigation, 40 anomalies; 
four 2-man crews; est. 1 anomaly per 
week per crew; total time requirement, 
with weather factor,	 12 weeks 


Recapitulation, Stage I: 
(a) Magnetic survey	 7 weeks 
(b) Geological survey	 none 
(c) Anomaly investigation 12 weeks 


Total	 19 weeks. 


^ 0
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Stage '1L 


(a) Detail grid layout and-complete survey, 15 
grids, four 2-man crews; est. 3 weeks per 
grid per crew; total requirement, with-
weather factor:	 13 weeks 


(b) Pack-Sack drilling, 1 drill, 2 crews; 
est. 1 grid per week, total requirement: 	 15 weeks 


(c) Report preparation, all prospects: 	 4 weeks 


Recapitulation, Stage II: 
(a) Grid survey 13 weeks 
(b) Drilling 15 weeks 
(c) Reports 4 weeks 


Total 32 weeks.


Stage III; 


()	 Drilling six prospects, est. 301/shift/day, 
two shifts, 6-day week; total 2, 300' per 
prospect; to be drilled concurrently; 
3-1/2 weeks drilling time; 1/2 week 
down time; 1 week moving time; 
total requirement: 	 5 weeks 


(b)	 Final report preparation:	 4 weeks 


Recapitulation, Stage III.: 
(a) Drilling	 5 weeks	 - 
(b) Reports	 4 weeks	 - 


Total	 9 weeks. 


RECAPITULATION, TOTAL PROGRAM: 
Stage I:	 19 weeks 
Stage II:	 32 weeks 
Stage 111:	 9 weeks 


TOTAL:	 60 weeks. 
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5. Experience: 


The exploration program outlined herein, although localized, 
will have access to the entire technical 
facilities of Roland F. Beers, Inc.	 l 


The geophysical surveying program was accomplished wholly 
by Staff personnel. Geological interpretations were made with 
the aid of consultants. The preparation of this application, 
with the recommendations and decisions Incorporated, was a 
Staff function. 


The Corporation has for several years been conducting an 
extensive geological, geophysical and geochemical prospecting 
program in the eastern United States, This program has 
included prospect drilling. 


Roland F. Beers is president of the Corporation and provides 
overall managerial direction. Further, Dr. Beers acts as 


•	 geophysical consultant on all individual projects. 


Beers, Roland F. - Consultant and General Manager: 
b. June 6 0 1899 9 Ed. R.P.I. 1 21 E.E., M.I.T. '28 S. M. 
(E. E. and Math.), Harvard Grad. Sch. Arts and Sc. '40-141, 
Ph. D. (Geol,) '43. 
Prqfesslonal Experience: 1 21- 1 22, Inst. Physics and E. E., 
R.P.I.; -'23 Engg. Dept. Western Elec. Co., N. Y. C.; 
- 1 27, Raytheon Mfg. Co.; - 1 28, Sub. Signal Co.; - 1 37, V. Pres. 
G. S. I., Dallas; -'52, Chm. Bd. and Pres. Geotechnical Corp., 
Dallas; - 1 46 to 1 56, partner, Beers and Heroy, Troy, N. Y. and 
Dallas; 1 55 to date, President, Roland F. Beers, Inc., Troy; 


• 1 43- 1 46 0 Research Assoc., M.I.T.; - 1 47- 1 48, Lecturer, R. P.1.; 
• 1 49- 1 52, Professor of Geophysics and Head, Dept. Fuel Resources, 


R.P.I.; 1 48- 1 51, Director, W. &L. E. GurleyCo., Troy; 
1 4 .8- 1 57, Director Aeromagnetic Surveys, Ltd., Toronto, 
Canadian Airborne Geophysics, Ltd., Toronto and Hunting 
Geophysics Ltd., London, England. 1 50 to present, Director, 
Manufacturers National Bank, Troy. 
Fellow, G. S. A., Amer. Acad. Arts & Sciences, N. Y. Acad. Sci., 
A.AA.S,, Chmn. J.R.D.B.Cte. on Geophysics, 1 46, Member 
Nat. Res. Council Cte. on Meas. Geol. Time, 1 47 to date; 
A. S. T. M. Ctes, on Surface and Sub-surface Exploration and 
Dynamic Properties of Soil, 1 47 to date; U. S. Delegate to I. U. G. G. 
Rome, 1 54; Member, Panel on Seismology and Gravity, International
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Beers, Roland F. continued - 


Geophysical Year, 1 55-. A. G. I. Delegate to Nuclear Engineering 
and Science Congress, 1 55, Member, Petroleum Industry 
Radioactivity Advisory Cte., - 1 55; Member, S.E.G., SEx.G., 
S.E.P.M., A.A.P.G., A.I.M.E., Sets. Soc. Amer., A.G.U., 
Can. I.M.M.E., I.R.E. 


The exploration program as outlined in this application, will be 
under the immediate supervision of Robert S. Young, assisted by 
Donald E. Wyke. 


Young, Robert S. - Regional Geologist and Branch Manager, 
P. 0. Box 55, Rockport, Maine, b. April 14, 1922, m. 145, 
c. 2; B. A. Virginia, 1 50; M. A. '51, Ph. Do (Geol.) Cornell, 
'54; U.S.A.A.F. '42-'45. 
Field geologist, State Geological Survey, Va., 152; 
Stratigrpher-Structural Geologist, Va. Div. Geol., 153-156; 
Lecturer, Harpur Coil. 1 53- 1 54; Consulting Geol. 154-156; 
Exploration Projects, United Carbon Co., Roland F. Beers, Inc.; 
Branch Mgr. and Regional Geol., Roland F. Beers, Inc 156-current. 
Stratigraphic, structural and economic studies in northern 
Shenandoah Valley; geological and geophysical exploration for 
sulfides in eastern United States. 
Soc. Econ. Paleo. and Mm.; Mm. Soc. Am.; Paleo. Soc.; 
Am. Assn. Petrol. Geol.; Geol. Soc. Am.; R.E.S.A.; Sigma 
Xi; Sigma Gamma Epsilon; Appi. Geol. Soc. 


Wyke, Donald E. - District Geologist-. 
b. Jan. 2, 1919, M. 1 42, c. 4; Ed.: U. of Wyo., B. S. 155; 
M. So 1 56; U.S.N.R. Naval Aviation 142-145. 
Beers and Heroy, 1 52- 1 55; Uranium Exploration, 155-156; 
District Geologist, Roland F. Beers, Inc., 156-current. 


Profs. Shepard W. Lowman and James R. Dunn are geological 
consultants to the Corporation.
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Lowman, Shepard W (etmore) - Prof. Geology, R. P. I., Troy, N Y. 
b. May 22, 1899, m. 1 23. c. 2. 
Ed.: A.B. Columbia 1 23; M.A. 1 27; Ph.D. (Stratigraphic 
Geology) 149. 
Professional Experience: Paleontology mt. Petrol. Co., Mex., 
'23-'25. Consulting geologist 1 27- 1 28. Stratigrapher, Skelley 
Oil Co., Tulsa, Okla. 1 28- 1 29. Stratigrapher, Mid-Continent 
Petrol. Corp., 1 29- 1 36. Geologist, Shell Oil Co., Houston, 
36-'37;	 Stratigrapher and Chief Paleontologist, 137-145; 


Research Geologist, 1 45- 1 50	 Prof. Petroleum Geology 
R.P.I. , Troy, '50- . Marine Corps 118-119. 
Fellow, A. A. A. S., Assn. Geol. Teachers, A. A. P. G., 
Geophysical Union. Fellow, G.S.A., Soc.Econ.Pal. & Mm.; 
A. P.1., Rocky Mtn. Geol. Soc., Fellow, Tex. Acad. Sci.; 
Tulsa Geol. Soc. (V Pres. and Editor 1 32). Chairman 
Research Comm. A. A. P. G. 1 44- 1 47. Chairman, Comm 
Habitat of Oil, A. A. P. G. '52-'54; Editor, Directory of 
Geologic Departments in U. S. and Canada; Amer. Geol. 
Inst. 1 51- 1 54'; Assn. Geol. Teach. 1 55- 1 56; Member, 
Committee Education and Public Relations, A.G.I. 154-156, 
President, Eastern Section Assn. Geol. Teachers, 153. 
Stratigraphy and stratigraphic methods as related to geologic 
structure and sedimentary facies, especially in subsurface 
geology. Bibliography, 23 titles, esp. Sedimentary Fades 
in Gulf Coast, A A. P. G 148. 


• Dunn, James R (obert) 
b. October 18, 1921; m., c.4. 
Education: B. A., U. of Cal., Berkeley, 143; 
Ph. D. (Geology) U. of Cal , 150. 
U. S. N. 1 43- 1 45. Geologist for New Idria Quicksilver Mining 
Co. 1 46- 1 47; Teaching ass't. U.C. 1 47- 1 50; Ph.D., Geology 
and Mining of Mona Lake, Calif.; Ass't. Prof., R.P.I., Troy, 
'50-'54; Assoc. Prof. R. P.1., 1 54 - ; Geologist for Iron Ore 
Co., Canada, Labrador, field season 1 51; Geologist for Shell 
Oil Co., Montana, field season 1 52; Geologist, N. Y. State 
pyrite deposits near Canton, Spring 1 53; Geologist in charge 
of limestone survey of N.Y. State, 1 54- 1 55 - ; Consultant for 
various Individuals and groups Including AEC metallurgical 
research, limestone quality control Callanan Road Improvement 
Co., manganese prospects, Adirondack Foundries, Inc., etc. 
Papers - Geology of Mona Lake Area, Tufa of Mona Lake, 
Anthraxolite of Mohawk Valley, Plastic Models for teaching 


40	
optics; GSA, AIMME, Theta Tau Geological Fraternity.
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ROLAND F. BEERS, 
P. 0. Box 1019 
Troy, New York 


6. Estimate of Costs. 


(a) Independent contracts. 
The standard drilling, to be performedunderStageill on 
each of six prospects, will be contractecLin.dependentl. 
It is not possible to now define these prospects; therefore, 
specific bids cannot be submitted. The ensuing cost estimates 
are based on a bid by E. J. Longyear Co. to drill similar 
rocks in eastern Maine (see DMEA application, Crawford 
Pond Prospect, Docket No. 4797), Further, each projected 
prospect is treated as an entity, but it is assumed that all 
will be drilled during the same time interval. 


Drilling Costs: 


i. Moving costs, per rig	 $	 600.00 
ii. Soil drilling at $4/ft., eat. 100 ft.	 400.00 


iii. NX (BXc) drilling, eat. $4. 30/ft., 
eat. 100 ft.	 430.00 


iv. AX (BX w. 1. ) drilling, eat. $4. 00/ft., 
eat. 2, 300 ft.	 90200.00 


v. Down time for all reasons, 10 hrs. at 
$7.50 per hour	 75.00 


Total Cost Each Prospect 	 $100 705. 00 


Total Cost, Drilling Six Prospects	 $64,230.00 


iY? 


IN 


(b) Personal Services. 
Stage I:


(a) Geological survey; 2 geologists, 
five weeks, prior to beginning of 
contract work 


(b) Magnetic survey; 3 geologists/geo-
physicists at $135/week; 


f 7weeks, $945. 00 each 
•',3' field assistants at $7 5/week, 


9 3'weeks, $525.00 each 
Total


No cost. 


$ 2,835.00" 


l,575.00 
$ 4,410.00







ATTACHMENT 0- continued 


n


ROLAND F. BEERS, INC.

P. 0. Box 1019 
Troy, New York 


(c)	 Anomaly investigation; 
4 geologists /geophysicists at $135/ 


week; 12tweeks; $1620 each $ 61480•00'2,I 
4 assistants at $75/week; )2' weeks; 


$900 each	 Y - 3, 600. 00  
Total $100080.00 


(d)	 Geophysical and geological consultants; 
2 at $50/day for 19 days $	 950.00 


Total Cost, Stage I: 
(b) $ 40410.00 
(c) 10,080.00 
(d) 950.00 


$15,440.00 


Stag	 II: 
(a)	 Grid layout and survey; 


4 geologists, $135/week; 13 weeks; 
$1, 755 each $ 7,020.00 


4 assistants, $75/week; 13 weeks; 
$975 each	 - 3#900.00 


$10,920.00 


(b)	 Prospect drilling; 
2 drillers at $100/week; 15 weeks; 


$1500 each $ 3,000.00 
2 assistants at $60/week; 15 weeks; 


$900 each 1,800.00


(c) Geophysical and geological consultants; 
2 at $50/day for 28 days	 $ 1,400.00 


Total Cost, Stage U:	
$10, 920. 00 


(a) 40800.00   (b) 
(c) 1,400.00 ____ 







Total Cost, Personal Services


. $15,440.00 
17, 120.00 
2,430.00 


18, 000. 00 
$52,990.00 


Stage I 
Stage II 
Stage III 
General 


Total - Item 6(b) 


ATTACHMENT G - continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019 


is


	 Troy, New York 


StJai)
e III: 
 Drilling stage, 2 geologists to service 


drilling at $135/week; 5 weeks; 
$615 each	 $ 10350.00 


(b)	 Report preparation, 2 geologists at 
$135/week; 4 weeks; $540 each 


Total - Stage III 


General Program: 
1. Secretary at $50/week, 60 weeks 


ii. Geologist-administrator, $250/week, 
.60 weeks 


Total - General


1"080.00 
$ 2,430.00 


$ 3,000.00 


15, 000.00 
$18"000.00 


(c) Operating materials and supplies. 
I.	 Core boxes, eat, cap. 30' each; 


eat. $3/box; 500 boxes 
ii.	 Drill bits, EX, 20 at $35 each 


Total - Item 6(c) 


(d) Operating equipment: 
i.	 Provided by applicant: 


a. Chffivrolet truck, 1955, 1-ton 
panel (or equivalent) eat. 
market value $1500. 


b. Sharpe SE-100, vertical loop 
EM unit complete, 
market value $2000.


$ 1,500.00 
7flfl fin 


ip h,hVV.VV 
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ROLAND F. BEERS, INC. 
P. 0. Box 1019 
Troy, New York 


c. Beers horizontal loop EM unit 
complete, market value $2000. 


ci. "Pack Sack" drill unit complete, 
market value $1000. 


e. Wild T-12 theodolite, market 
value $200. 


Ii.	 To be rented or purchased: 
a. Three Sharpe A-2 magnetometers, 


purchase at $2, 000 or rent at $150/mo. 


or 


b. One Sharpe A-2 magnetometer at 
$2, 000 and two A-3 magnetometers 
at $870. 


	


.(e) Initial rehabilitation and repairs: 	 None. 


(f) New buildings, fixtures, and installations: 
Rental of core storage facilities, 
6 months at$25/mo.	 $ 150.00 X / 


(g) Miscellaneous: 
a	 I. Office supplies, map reproduction, etc. 	 $	 200.00 


LI. Telephone and Telegraph 	 100. 00 


	


ill. Accounting, entire project	 2,000.00 
iv. Mileage, eat. 43, 200 miles at $0. 08/mi., 


eat.	 0


	 3,500.00 
v, Federal Unemployment, Maine Unemploy-


ment, F.OA.B., Public Liability, est.



	


$5.93/$100 of gjk •,,	 3,121.00 
vi. Assays, eat. 44 $10.00(Ni_CoCu)	 450.00 


Total - Item 6(g)	 90371.00







ATTACHMENT 0 continued 


ROLAND F. BEERS, INC.

P. 0. Box 1019 
Troy, New York 


Recapitulation, Entire Program:


(a) Independent contracts 
(b) Personal services 
(c) Operating supplies 
(d) Operating equipment 
(e) Initial rehabilitation 
(f) Core storage 
(g) Miscellaneous


$ 64,230.00 
52, 990. 00 
2,200.00 


150.00 
9,371.00 


TOTAL CONTRACT	 $128,941.00 
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ATTACHMENT H 


.


ROLAND F. BEERS, INC. 

P. 0. Box 1019 
Troy, New York 


7.	 (a) Yes. 


(b) Money, will be provided to pay our share of the costs. 


©L 
nP 


 
-	 i 


ifl 


40^







144015'


CA 
/ 


/
/ 


/ 
/ 


/ 
/ 


/ 
/ 


/


69°15'


12
	


/ 


/ A/


69°c'I 


/


00 


Hope 


Scale : I Inch	 I Mile 


) 


LEASE DISTRIBUTION MAP 


HOPE TOWNSHIP 


R.F BEERS,INC.	 TROY, N.Y. 


Fg. 3







I 


0





















		00000001

		00000002

		00000003

		00000004

		00000005

		00000006

		00000007

		00000008

		00000009

		00000010

		00000011

		00000012

		00000013

		00000014

		00000015

		00000016

		00000017

		00000018

		00000019

		00000020

		00000021

		00000022

		00000023

		00000024

		00000025

		00000026

		00000027

		00000028

		00000029

		00000030

		00000031

		00000032

		00000033

		00000034

		00000035

		00000036

		00000037

		00000038

		00000039

		00000040

		00000041

		00000042

		00000043

		00000044

		00000045

		00000046

		00000047

		00000048

		00000049

		00000050

		00000051

		00000052

		00000053

		00000054

		00000055

		00000056

		00000057

		00000058

		00000059

		00000060

		00000061

		00000062

		00000063

		00000064

		00000065

		00000066

		00000067

		00000068

		00000069

		00000070

		00000071

		00000072

		00000073

		00000074

		00000075

		00000076

		00000077

		00000078

		00000079

		00000080

		00000081

		00000082

		00000083

		00000084

		00000085

		00000086

		00000087

		00000088

		00000089

		00000090

		00000091

		00000092

		00000093

		00000094

		00000095

		00000096

		00000097

		00000098

		00000099

		00000100

		00000101

		00000102

		00000103

		00000104

		00000105

		00000106

		00000107

		00000108

		00000109

		00000110

		00000111

		00000112

		00000113

		00000114

		00000115

		00000116

		00000117

		00000118

		00000119

		00000120

		00000121

		00000122

		00000123

		00000124

		00000125

		00000126

		00000127

		00000128

		00000129

		00000130

		00000131

		00000132

		151483_001

		151483_002

		151483_003

		151483_004






I to







o







N







V a


'7. 
IZ- LOOP EM SURVEY 


'7







GEOL. ,14/


ly







I 


•; 


-


CA.I	 AP 


N	 H 


I	 I
	


1•







Ic 


I 


I 
rn 


cI 


Lt 


a


c.. 


N







-	 2E4SES 


9Q20


cl 
YO 


c,'4 


I!	
3	


U - 


l
ot 


cA


(.







¶2 


0







///







C-1 


() 


li


I


4 


.4





























		00000001

		00000002

		00000003

		00000004

		00000005

		00000006

		00000007

		00000008

		00000009

		00000010

		00000011

		151484_001

		151484_002

		151484_003

		151484_004

		151484_005

		151484_006






9,0-1-30 Creamer 
9,0-1-33 Simmons 
9. 0-1-34 :SobOleskj


72 Acres 
35. Acres 
23. 92 Acres 


ROLAND F. BEERS, INC.

Troy,. New York 


DMEA 4947 . - Nickel



State. I - Area 2 - Phase .11 



SIMMONS PROSPECT


/ 
/CIVE.D 


O


NOV 
---.__/ 'fVIT,1	 c) 


19 


INTRODUCTION 


The: Simmons Prospect, innorthcentral Warren. Township,. Knox County, 
Maine, has been for several months the. subject of geological-geophysical 
inve stigations under Contract 1dm -E 1224, The work completed to-date 
was that authorized by W P Williams, and consisted of the. requirements 
of Phase 1(b) and Phase II. 


Data obtained through geological and geophysical surveys,, including 
shallow core drilling,, are positive. It is, therefore,. recommended that 
the. Simmons .Prospect be approved for Phase .111 contract drilling as soon 
as is possible, 


5	 GENERAL INFORMATION 


The.Simmons peridotite was first detected as a.magnetic anomaly,. on an 
exploration traverse along the power line .during January,. 1958. . Further 
exploration revealed outcropping basic rocks, and the prospect was leased 
during 4pri1, 1958. 


On the basis of reconnaissance geophysics,. the prospect was submitted, 
and accepted, as a DMEA participation property. Phase 1(b) and. Phase II 
work requirements have been completed. 


Three leases,. all in good standing,. cover nearly all of the 1000' x 2000' 
gridarea. . These leases are:


Accompanying , maps show the distribution of lease.d properties (4" 1' mile) 
and property corners on.the .grid (1" = 1001), 


GEOLOGY 


The, Simmons basic intrusive'.is, insofar as currently known, a relatively 
small and highly heterogeneous body. Outcrops and geophysical data 







Sshow that the intrusive probably does not extend more than 1200 feet 
along the surface. However,, the body appears to be.. several hundred 
feet wide in many places. 


Because of the.. scarcity of outcrop, relatively little is known of the 
attitude of the basic mass. Foliation attitudes in enclosing metasedi-
m.ents indicate'.that the peridotite body dips steeply, and curves in 
accordance with a local fold. Drilling at Crawford Pond and surface 
geology on many other prospects have revealed .the importance .of 
structural control. It is assumed here, as with the. other prospects, 
that gross stratigraphy and detail structure. were . responsible for the 
localization of the intrusive. 


Several basic rock types have been mapped by the staff geologists and 
consultants who have investigated the property, It is doubtful-that the 
various basic rock types represent differentiate. stages; rather,. they 
apparently reflect stages of post-intrusion alterations and original 
differences in .grain size and fabric. 


As with nearly all of the basic bodies mapped. inT the area, little 
remains to indicate. that the intrusive was initially a. true peridotite. 
The basic rock of the. Simmons Prospect has been highly altered, and 
consists nearly entirely of pyroxenes, talc anq'chlorite. Fresh 
sulfides are present in all phases and inmost outcrops. . Granitization, 
and perhaps other hydrothermal activity,, is in evidence both in 
wall-rockschists and within the basic mass. Pegmatite injection 
into the basic rocks has caused widespread .bio±ite enrichment, . The 
effect of graniti.zation. and associated pegmatite injection upon pre-
existing sulfides is not fully known, fr certain cases, the pegmatites 
definitely served as accumulating agents. 


Sulfides, . or evidences thereof, are common in outcrop and drill. 
core. Pyrrhotite,. chalcopyrite and pyrite are. most common. Assays 
and dim,ethylgloxime tests have proved nickel values. Cobalt, in 
high ratio with nickel, is present in all assays. Sulfides occur both 
in massive replacement veins and as disseminated grains. 


GEOPHYSICS 


Progress maps and narratives have been included in August and 
September Progress Reports. . The maps contained in .this report 
are considered final interpretations of existing data. 


Because of a high-voltage transmission line crossing the prospect, 
heavy reliance has been.made' on magnetic and natural potential
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surveys. Audio interference, from the power line prevented effective 
application of normal'- EM techniques. Available EM data are 
presented as part of this report. 


Magnetometer Survey: 	 The entire grid area was surveyed on 50 foot 
stations along traverses spaced at 200 feet. The.. survey was made 
with a Sharpe A2.magnetométer. The results of the magnetic survey 
are shown in contour form on an attached map. Magnetic relief within 
the grid limits is approximately 13, 000 gammas. The. magnetic trend, 
as expected, corroborates the projected arcuate pattern of the .basic 
mass. The high relief and.sharp, local dipoles indicate.the near-surface 
presence of magnetic materials. The width of the anomaly and 
persistence of positive and negative.trends show that the magnetic 
minerals probably extend to a reasonable depth. The. magnetic 
anomaly is attributed to the combined effects of magnetite, pyrrhotite 
and the rockforming minerals of the basic mass. 


Self -Potential Survey: The SP survey was run with standard porous 
pot equipment manufactured by the. Georator Corporation. All readings 
on the. grid are directly related, and all are reduced to a negative datum. 


The. self -potential axis closely follows the magnetic trend, and also 
clearly reveals the arcuate nature of the anomaly. The potential 
anomaly is outlined by the 350 m y contour. Peak potentials were 
measured on areas known to be underlain by sulfide-bearing ultrabasics. 


In .the absence of outcropping graphitic material,, it is assumed that the 
self potential anomaly .is due to oxidizing sulfides. The close relation 
of SP,. magnetic and geologic trends strengthens this assumption, 


Electromagnetic Survey:	 Trial traverses with both vertical and 
horizontal 400p EM units were .made on the north end of the Simmons 
grid, Interference effects from the.transm.ission line on .the grid and 
a feeder power line. 1000 feet northeastward immediately eliminated 
use of the vertical-loop equipment. It was possible to use horizontal 
loop equipment on several traverses, . The individual EM profiles and 
related axis are reproduced in this report, . The locations of anomalous 
values are within normal accuracy limits; the precise value of the 
readings was often difficult to define because of interference effects. 


The coincidence of the .EM axis' with .SP and magnetic trends is of 
importance,. and 'weighed heavily in the selection of proposed drill 
holes. 


0	 . PACK-SACK. DRILLING 


On the basis of the above described geological -geophysical investigations', 
Staff personnel put down five (5) EX drill holes on the-. Simmons Prospect.,







The total footage,. distributed over the five holes, was approximately 
265 feet. The. specific location of each drill hole is shown on the 
attached grid topographic map. Lithologies and the physical character-
istics of each hole are given on accompanying drill logs. 


Sulfides were encountered.in all five drill holes. Mineralized sections 
from holes S1,. S-3 and S-4 were -selected. for assay. A complete 
schedule of the six assays and .a true copy of the assay certificate 
follow. Suffice it to note at this point that significant values of nickel 
and cobalt are present in the core. 


RECOMMENDATIONS 


All elements of geological and geophysical prospecting on the. Simmons 
grid are positive. Magnetic and electrical anomalies exist, and are 
closely related to desirable geological factors. Shallow core drilling 


.verified, to a limited degree, the.fundamentai.s of both geology and 
geophysics. Assays show that significant amounts of nickel and 
cobalt-bearing sulfides are expected components of the basic-rock 
mass. In short, the. Simmons , Prospect is ready-for preliminary 
drilling. 


Under the provisions of Contract lEdm-E 1224,. Exhibit "A",. Page 3, 
diamond drilling of up to 3200 feet is reserved for Stage .1,. Area 2 Phase 
IlL The number, direction, and location of holes is contingent upon 
Phase I and Phase II data. Holes shall be not less than 200 feet apart. 


Following the above, restrictions,, it is recommended that three (3) test 
drill holes, aggregating 1050 feet, be put down on the.Simmons 
Prospect. . The physical characteristics -of each hole are as follows: 


Drill Hole:fl: 
Location: 8, 65N + 1. 83W 
Elevation: 1411 
Bearing: . S.	 40 w 
Angle: 450 
Inclined length: 4501 
Size: BXWL 


Drill Hole.42: 
Location: 0. 2N	 + .0. 8E 
Elevation: 1.021 
Bearing: N.	 85 11 W. 


.	 Angle:	 . 
Inclined length: 
Size: BXWL







S Drill Hole.13: 
Location: 
Elevation: 
Bearing: 
Angle:	 ,45o 
Inclined length: 3201 
Size:	 BXWL 


These proposed drill holes are laid out on all attached geological and 
geophysical maps. They are designedtotest a. strong element of each 
geophysical anomaly, especially where reinforced by surface geological 
factors. 


• Such drilling should provide a fair index-to the value of the prospect 
through an expenditure of only one-third of the total drilling authorized 


• for all Phase III prospects.. Should the prospect warrant further 
drilling, additional footage. maybe authorized as needed. 


To insure conpletiop of this contract drilling before severe.. winter 
conditions prevail, it is recommended that the; Simmons Prospect be 
drilled with the. No.2 .rig currently in use at . Crawford. Pond. This 
trailer-mounted rig is well suited. for the job, and crews are available 
to operate .on a two-shift basis. . Transferring the :NO. 2 .drill from 
Crawford Pond will not unduly delay pompletioi ofthat project. 


27 October 1958. 


0







DMEA4947 
Stage.I - Area 2	 Phase II 


S	 Schedule of Assays 	 Simmons. Prosect 


No.	 Drill. Hole


's-i-i i 


S-3-i


4 


S-4 ..2 .4 


.S-4-3 4 


.S4-4 4


• Interval	 . Ni 


1 1 -4	 & 71I990tI .	 0.174 


27 1 4"	 . .0.369 


168 2O9t 0,524 


28 V 2 .0. 333 


459" - 501i" 0.170 


50'11"- 56'1 0.601


•Co 


0. 102 


0.080 


0.095 


0.088 


0.066 


0,117 


lu
See attached'.assay certificates, 


UnIon As say Office, Inc., 9/19/58, 


^ 0
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Telephone EMpire 3-3302 	 Hand Sample ..:.	 ASSAY REPORT 


Mine Roland F0 Beers, Incorporated	 UNION ASSAY OFFICE, Inc. .... ........ . J V. SADLER, President 
W. C. WANLASS, Vice-Pres. & Trees. 
LILY M. HOTTINGER, Secretary 


RESULTS PER TON OF 2000 POUNDS 	 Sent i - i 9q8	 Salt Lake City tO, Utah 


NO.
GOLD 


Ozs. per Ton
SILVER 


Ozs. per ton


LEAD 
Per Cent 


Wet Per Cent
rNSOL. 
Per Cent Per Cent


SULPHUR 
Per Cent


IRON 
Per Cent


LIME 
Per Cent Per Cent Per Cent


VALUE 
GOLD 


Ni Co 


S-i-i 0.l7L 0.102 


S-3-1 0.369 0.080 


S---1


 


0.524 0.095 


0-4-2 : 0.333 0.088 


0.170 0.066 


S-L-L


 


0.601 10-117 


R-131--1 None None


Remarks ------------------------- ----------------------------------------------------------------------------- ---------------------------------------------------- ------------------------------------ -- -------- -- ----------- 


63-00 Crges $ ......... . .............	 .	 .-............ . ........... . ... ... .......... 







DMEA-4947 
Stage. I	 - Area 2	 Phase II 


DRILL LQG 


HoleNo.: ..S'1 Depth:	 5000" 
Location: 6,.5N +	 116W Angle:	 Vertical 
Elevation:


 
141.60 1 Logged by:	 D,. E, Wyke 


Depth Lithplogy 


0 1612" peridotite cont.in1ng.moderate.amount 
Of sulfides, pyrrhotite 216 to 1516, minor* 
chalcopyrite in.sillceous zones; 
generally biotite rich bordering the 
siliceous zones, 


1612"	 - 1894 siliceous zone, barren of sulfides, 


- 195" altered peridotite with minor amount 
of sulfide D pyrrhotite lvlq- 	 blotite 


• rich at top and bottom of division, 


19 151ft 2V7" siliceous zone: with. very minor amount 
of sulfide, pyrrhottte to 116. 


217 1 '	 - 500" peridotite with moderate sulfide, 
pyrrhotite 2% to 1016; some sllioeous 
zones; peridotite Is rich in biotite and 
low In sulfide at top and.bottom of 
division,


0







DMEA-4947 
Stage I	 Area 2	 Phase II 


DRILL LOG 


Hole. No::.:S-2	 Depth:	 523" 
Location: 6, 5N + 0	 Angle:	 Vertical 
Elevation: 141 90g	 Logged by: D E;. Wyke 


Depth	 Lithology 


0	 11011
	 soil 


S


.


peridotite. with minor to ' moderate 
sulfide, pyrrhotite . 1% to 5%,. minor 
cha.lcopyrite in veiniets in upper 8q 
of division where some.gabbro is 
present; peridotite becomes talcose 
and serpentinized in lower portion of 
division, 


blotite sch1st;.finegrained, dark 
matrix consisting of quartz and 
hornblend, 


peridotite with moderate: amount of 
sulfide, pyrrhotite516 to 101o; 
division becomes increasingly 
siliceous and rich In blotite in lower 
10 1 with pyrrhotlte content decreasing 
to 116 to 516, 


peridotite . with minor sulfide, 
pyrrhotite 116 to 216; biotite content 
increases in lower part of division, 


1'O"	 - 23'4" 


23'4	 - 2312" 


23'12" - 429" 


42 1 9"	 523tt


0







DMEA 4947 
Stage .I - Area 2	 Phase .II 


S
	 DRILL LOG 


Hole: No. 	 S3	 Depth:	 742" 
Location:	 60 5N + 32W	 Angle:	 Vertical 
Elevation:	 140.30 1	 Logged by: D. E. Wyke 


Depth	 Utholo 


0	 10"	 .	 soil. 


P0t	 gabbro with sulfide, pyrrhotlte 119 to 
516 in the. form of 1/8" stringers, 


.


2 9 7 11 	 713" perldotite with some gabbro; minor 
sulfide, pyrrhotite .116 to 356; 
peridotite and gabbro cut by 2" 
siliceous zones and some 1" schistose 
zone s.


7 1 3"	 13011" peridotite with sulfide	 pyrrhotlte 
generally less than 216 although two 1/2" 
massive zones are present; some 
UeQUs zone p, in upper	 Q division 


13'ii'	 219" periciot1te with	 ulfW	 pyt1t 
1% to2%	 one 1/2' massive oulf1do 
zone; peridotite generallytaWase-and 
serpentinized; several 2 11 siliceous zonee 


21 1 9"	 2714" peridotite with . moderate oulfift 
pyrrhotite5% to 30%. some massive, 


27 1 4"	 33'7" peridotite with sulfide	 pyrrhotite 
110 to 3%	 sulfide concentration in 
scm? 1/b" to	 " zones; per1dct1te 
generally bictite rich; .cut- by Eiilicaoua 
zones with 1% sulfide in stringers 


33t7"	 34'11" blotite schist; fn	 grained	 dark 
matrix consisting of quartz and hcrnb1end 


34 1 11"	 44910" perdotite with calcite zcnes minor 
sulfide	 pyrrhotite to 1% in peridotite 
pyrite to 11o' j10 calcite; division is 
siliceous especially in the calcitic 
parts9







DRILL LOG: 	 2 


44 1 10"	 6.798 	 peridotite with mincr sulfide ,, pyrrhotite 
116 to 216; generally a biotite rich 
division; siliceous zones present are 
free of sulfide. 


67 .1 8"	 6990"	 peridotite with moderate to heavy 
sulfide, pyrrhotite .10% to 30%, 


69b0'	 7 41 ?t	 peridotite with minor sulfide, pyrrhotite 
1% to 216; generally rich in biotite; 
some. siliceous zones. 


^ 0 


^ Is







DMEA-4947 
Stage I, Area 2, Phase II 


.


	 DRILL LOG 


Hole, No.:	 S-4	 Depth:	 6199" 
Location:	 iS + 0	 Angle:	 vertical 
Elevation: 111. 20'	 Logged by: Robert. S. Young 


. 


Depth Lithology 


0 -	 32 9 0" talcose.and pyroxene peridotite; 
light to moderate sulfides, mostly 
in stringers;	 pyrrhotite, pyrite, 
veryminor chalcopyrite. 


32 1 0" -	 33 1 4" altered peridotite, biotite rich. 


33 1 4" -	 38 1 9" fine-grained quartz.-muscovite 
pegmatite, 


38 9" -	 4020" altered peridotite, biotite rich. 


40'O" -	 56'O" tal.cose.to pyroxene peridotite 
with silicified zones; moderate 
to heavy pyrrhotite below 511. 


56 1 0" -	 56'6" biotite peridotite,, alteration 
product, 


56'6" -	 61'9" qua rtz-'muscovite-blotite 
pegmatite; fine-grained; biotite 
increases-with depth; minor 
pyrrhotite.


0







DMEA-4947 
Stage I - Area 2 - Phase II 


DRILL LOG 


Hole No,	 :S-5	 Depth:	 259' 
Location:	 65S + 30W	 Angle:	 vertical 
Elevation: 112.50 1	 Logged by: Robert S. Young 


Depth	 Lithology 


0	 259"	 talcose peridotite.throughout; 
scattered pyrrhotite throughout; 
III garnetchlorite with 
chalcopyrite.at 910'; several 


• 1' stringers of massive 
pyrrhotite. 


.


/







/	 ) 
gripshar E. J. LONGYEAR COMPANY 


	


S	 / General Offices, 76 South 8th St. 



/ Minneapolis 2, Minnesota, U. S. A. 


/ TELEPHONE: FEDERAL 9 .7631 • CABLE LONGCO 
S 	 /	 eptea*eib 16 198



o1auc k .liftzi, Inc. 


cw 10	
S 


Attention. , r. R e • ou14 
S	


TOI	 LU	 b LAJ1I tuIP 2Th VXLi QF 


	


UfiON,	 x) 


.],, 'iith refere rice to ox recent telepnone cQvrs&tio, uizt are pleased to 
set lorth beloz our proal for your	 texWted ouploratory dri1Ui p*

gram which is to be carxled out In the above-descrtbe area. 


• o unsrtanci that the yro ^,ram a zow plaanea will •cenit of a rAnimm 
ar three to fx' vertical holes, averathg a oxiatal 100 feet indepth; 
and that the 'ozatlorts to oa penetrated el d ans&et of varying aw.ounts of 
peridotite, aiist, and pcgnattts, vary s imilar to the formations resenti.y 
being drilled at tckland • lie further underotand that the -water reire4 
for the drilling, operationa will txt available witbin a nxLnwi di stance of 
3000 feet o2 amy proposed drill bole. 


3. For this work we ropoe to fUzutah one Langyear diam-nd core drill of 
suitable design and capacity, togettwr with the maessary accessory etzi. 
nient, Inelnd.tn i wire ULe coring tools, reqin4 to complete the work as 


Airthar propose to operate the drill on a to shift baia, 
six days per ee&* 


b. We will carry- public iiai:Lity insurance ccvrirj personal injury 
property	 and Workmen's	 nsatIon Inaurucae ., and alec, all-risk

iniiraneo on the drilling equipwnt protecting 'e4,athst ".3a by thett, fire, 
LIQ4, laid-slides atct other similar haards.	 S 


We ill also aiswe and pay any and all Old Age enettt, el'*ut 
and ocia1	 irtt' txe	 contributions Impoteck by federal 'or ct*te

aitboritic. 


ttflcates showing tae coverage referred to will be LuraiswW UAAm 
request* 


50 4aaed upon tho c3nditionsas outiine above, we are pleaaed to quote a 
rouos 


a) obi]iatiori and dobiliatjo of ,ersozmol S 


- 


•im-d dr1 1ULg equipment 


(1) iApioyjn equipwnt sno personnel now 
S 	


asiigned to the Jftcklaud	 £u*p 


DIAMOND CORE DRILL MANUFACTURERS • MINING ENGINEERING AND GEOLOGICAL CONSULTANTS • CORE DRILtING CON'RACIORS







Roland F& ieeZYa, ma.
	 &,ptbr 16, 198 


.


(2) 141oying 3uipint and prnr1 from 
oznoticut or othr available source 


I1T	 31fld a	 Imp 


b)	 bu rdea IriUg	 0 to £0 feet in Xepth.. 1,0o per ft. -_-


•	 e)	 iarid Core Drt1. 
Top o.I Ledge to 500 Zet in depth 


Al standard and/or BX iire line toi, re-
Coveriyo Ore apØroxinatly l-3/l6 in


3.6 per t.t. 
• U. otandard toi, recovering core approxi-
mately 1/8 in dia ter......., ....'...	 3.5 per ft, 


iX stoadard tools, iecoveri core k)proxi-
mately, 4 in 4atoç (o be oQn2ined 
to the	 50 ft. oY	 LJ0 per fto 


d) air left in drill iolee at q o.r request 


	


o • •o,	 •, • .	 o C • • • . •o	 3.00 per ft. 
2.25 per ft. 


e) Ceentin, waiting for cennt to cot, and 
drilling out	 t.)O per hour, 
- plus cost oI ce!uent 


f) lncliationt,e3t$... 	 (3.Ojorhour 


g) Dolaya for your uonvenieze or for which you 
are responsible . a . a . . 0 . . 0 . 0 . . . . . • . . . . . . Ot 7.50 per laour 


11) Vooden eoe boxc8 — capacity 36 ft. of AX-
Size core. . . ,	 .	 . . . . . . . . ..	 3.00 per box 


i) ovAllowance	 In th event that nloTing 9 rigging, anfi. water 
opertions at any given location require wore than 32 man 


hours, it is understood and ar4re-ad that we would be reirsbur8ed 
for -any such time in excess of 32 man hois at the rate of 3.50 
per mAft 'hour.	 • -	 - -	 - - -	 -	 - 


6. The above-quoted rates vold apply to work p.erformd during the sprig, 
summer amd fall	 Should the Ysork extend into winter months (Deoenber 1 
throagh Apz'U O) it is understood and a*eed that we would reserve the right to 
rqneat an upward ad3utment in our drilling rate to cover the resultant iri', 
crease in operating Otpenseso - 


70 ' The amoveuoted. qlriUin ratos are baoed on 'wages currently being pa-id in 
the State of Maine. • i diring the Life of this project, it become necessary 
for us to a&juet the wages being paid our vorltaen because of dersimd of labor 
union othzivise, it is undarmtood and, agreed that the iAngyear Company r,6- 
seirve the riot to increase drilling rates to ov' resultant ttiozu1 
pi'tin expees,	 -







1anc1 Fa See,ra,, Inc 0 	 -	 $aptber 14 198 


8. brill cores will be turd over to your representative at t 4i11 
4te in ow boxei ro1ded by the Io!yar Copany ap 0pee if ie ,ti Para. 
Zraph 


?.tteent will be znered as promptly as possible after th firs 
of each mitth, and Emnt is tP be de within thirty day £'rii date of 


*	 r8oeipt 'of. eueh invpi6ea for all vark dono during the previous CaJ,ncjr 
ntortth. 


10, t* pweaiate the opportunity to onider this program * If 
this contract., ve would be propred to start the vvrk within a maidraua 


• thirty, days after receipt .'L ofttcial notice to pro ceed.. 


Sincerely,, 


E. J. LYEA OO1AI 


.uha*t:ba1 ..	 Vice Preidexit and Ueneral Mmiager 


cc	 £r. L3.Young, ockpoz't D Maine (2) ( -;j 
Ao1aid .erz,inc Troy,


ACTD* 


Datt 


4A1L F.	 FS UW.
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DRILL LOG 


Angle:	 -41° 
Azimuth:	 N 63° 30 W 
Depth:	 495 
Elevation:	 i20.(water level + 101) 
Logged by:	 R, R. Holmes 


I[]


	


Hole No,: E-4 
Location: 60, OOS + 5, 50E 


Crawford Pond 
Ice Grid


Drill Hole Data: 


	


0 1 0" -	 BX casing 


	


18'0" - 221 011
	


BX core 
495
	 AX core 


Depth 


0 1 0 1 '	 -	 180" 


181011	 -	 34110" 


^ Is


34 1 10"	 -	 40°2" 


40'2"	 -	 466" 


46 1 6"	 -	 499" 


491911	 -	 5214" 


52 1 4"	 -	 57°1" 


HS


Lithology 


Overburden, 


Schist: quartz, biotite, chlorite; 
calcite in fractures; 
2611" - 27 0 6" quartz-biotite pegmatite; 
2897"	 93h1 quartz-biotite pegmatite; 
309311	 3102TT quartz-biotite pegmatite; 
pegmatites are biotite -rich; schistosity 
angle of schist 60° to 70° with core axis. 


Dolomite: numerous bands of biotite-rich 
schist. 


Schist: quartz, biotite; abundant basic 
feldspar; calcite in fractures; schistosity 
angle 65°. 


Dolomite: few biotite-rich bands of schist 
in lower 18". 


Schist: quartz, biotite; minor pyrrhotite; 
calcite in fractures; 
4910" - 50 0 1" dolomite with pyrrhotite. 


Dolomite: some 1/4" pyrrhotite crystals 
apparently replacing feldspar in pegmatized 
area; serpentine present; 
5311" - 5497t altered and biotite-rich; 
56 1 3"	 571" altered and biotite-rich,







. 


S


DRILL LOG: E-4 2 


57 1 1" 59'3" Schist:	 quartz, biotite; graphite minor; 
core fracturing during drilling. 


5903"	 - 7528" Pegniatized marble or dolomite: zones of 
micaceous and calcareous schist at: 
60 0 4"	 60210" 
6200 02	 6302" 
63 2 7"	 6520" 
697"	 7506"	 core fractured, 


75 1 8" 9896" Marble: minor mica; 9 727" - 9826" 
abundant mica, 


98 2 6"	 - 100,011 Pegmatite-.	 quartz, biotite, 


100 1 0"	 - 103010" Schist:	 quartz, biotite; schistosity angle 
50 0 to 701; 
1036"	 103210" marble, 


• 103'1O"	 - 10725" Schist: quartz, hornblende, minor biotite, 


• 107 0 5"	 - 1,20'7" • Schist:	 quartz	 biotite, 


• 120 1 7"	 - 12128" Pegmatite:	 quartz, biotite, 


121 1 8"	 - 12707" Sand: cemented by calcite on top and 
bottom of section, 


1277" 13218" Marble: with mica, probably phlogopite; 
minor pyrrhotite crystals, 


132 1 8"	 - 13713" Schist:	 quartz, biotite, muscovite; 
schistosity angle 600 to 800, 


137 1 3"	 - 143'l " • Schist:	 quartz, biotite, chlorite,  


143 1 1"	 - 14405" Schist:	 quartz, biotite; calcareous in top 6", 


144 1 5"	 - 1480811 Schist:	 quartz, biotite, chlorite, 


148 1 8"	 - 149'8" Pegmatite:	 quartz, biotite, 


149 1 8"	 - 15007" Schist:	 quartz, biotite, chlorite, 


150 1 7"	 - 15216" Marble: with bands of chlorite, mica schist, 


152 0 6"	 - 15407" Schist:	 quartz, biotite, chlorite,







.


DRILL LOG: E-4 


	


154 1 7" 	 -	 16303" 


	


163'3"	 -	 16499" 


	


164 1 9"	 -	 16596"


Schist: quartz biotite, chlorite; 
calcareous to 2016; 
154 0 9'° 15411" quartzbiotite pegmatite. 


Pegmatized marble: minor pyrrho•tite. 


Pegmatite: quartz, biotite.


3 


165'6"	 -	 172'6"
	


Schist: quartz, biotite, chlorite; 
171 1 10" 172 0 6" quartz-biotite pegmatite. 


172'6"
	


191'll"
	


Schist: quartz biotite, muscovite; 
minor chlorite; abundant garnet; strong 
pegm atization; calcite. in fractures; 
172 0 6"	 173910"zone of abundant garnet; 
173 0 10" 174117" quartz-muscovite pegmatite; 
175°4"	 17609" quartz-muscovite pegmatite; 
177 1 1"	 1778" quartz-muscovite pegmatite. 


l'91'l1" - 205'll" Schist: quartz, biotite muscovite; garnet 
present; several 2' to 6" bands of quartz-
biotite pegmatite: schistosity angle 501, 


.
	


205 1 1'1" -	 20700"	 Pegmatite: quartz, biotite, muscovite; 
minor garnet. 


207 1 0" -	 23615"	 Schist: quartz, biotite, muscovite; garnet 
present; several bands of quartz-biotite-
muscovite pegmatite; minor calcite in 
fractures; schistosity angle 400 to 601, 


236 1 5" -	 2,68 9"	 Pegmatite: quartz, muscovite;. minor garnet; 
251 0 0" - 256 0 9" core fractured, 


268 1 9"	 -	 27405"	 'Schist: quartz, biotite, chlorite; pyrrhotite 
to 516 parallel to schistosity; minor serpentine 
in fractures;' schistosity angl e 60° to 700; 
269 0 7' s - 271 0 3" quartz-muscovite pegmatite 
with minor pyrrhotite, 


274 1 5"	 -	 31218"	 Schist: quartz, biotite, chlorite; graphite 
locally to 516; garnet and serpentine present; 
minor pyrrhotite; several 2" to 6" bands of 
quartz biotite pegmatite. 


.
	


312 1 8" -	 31400"	 Schist: quartz, biotite, hornblende; minor 
pyrrhotite,







DRILL LOG:	 E-4
	 al 


3140"	 - 33409" Schist:	 quartz, biotite, chlorite; graphite 
to 516 locally. 


33419"	 - 348'4" Gabbro:	 with 2" to 6" bands quartz-biotite 
pegmatite;	 minor pyrrhotite0 


348 1 4"	 - 35003" Pegmatite: quartz, biotite, 


350 0 3"	 - 357010" Gabbro: with several bands quartz -biofite 
pegmatite; minor pyrrhotite. 


357 0 10"	 - 362111" Peridotite:	 pyroxene, chlorite; minor	 biotite; 
serpentine in fractures; minor calcite in 
fractures;	 pyrrhotite 2516 to 3016. 


362 0 11"	 - 37103?? Pegmatite:	 quartz, biotite; fine-grained 
to 365ll"; 
36704 ? '	 368 0 0"	 biotite-rich peridotite; 
369 0 3"	 371 0 3"	 pyrrhotite veins to 3016 of volume 


371 0 3"	 - 372'4" Gabbro:	 pyrrhotite 116 to 216. 


37204"	 - 37309" Schist:	 quartz, hornblende, biotite; 
minor pyrrhbtite. 


373 0 9 '?	 - 37506" Gabbro:	 pyrrhotite to 116, 


375 0 6"	 - 376111" Pegmatite:	 quartz, biotite, 


376 0 11" 39206" Gabbro: 
376 0 11"	 38400 11 	 pyrrhotite to 216; 
38400 ??	 - 3880"	 pyrrhotite 1516 to 2016 with 


• high copper content; 
• 38800"	 39206"	 pyrrhotite 2016 with high 


copper content, 


392 16"	 - 44410" Peridotite:	 pyroxene, chlorite; serpentine 
in fractures; altered; 
39206 ??	 39301"	 pyrrhotite 2016; 
39301 00	 3930800	 pyrrhotite veins to 3016 
of volume; 
393°8"	 39602"	 pyrrhotite to 25%; 
396 0 2"	 39700??	 pyrrhotite veins to 6016 volume; 
3970"	 399°2"	 pyrrhotite 1516 to 3016; 


. 3990200	 39906"	 pyrrhotite massive; 
3996"	 39901000 pyrrhotite 2516; 
end of altered zone; 


Continued -







DRILL LOG: E4
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399010 0	 4070710	 pyrrhotite	 30% to 40%; 
40707"	 4152712	 pyrrhotite	 40% to 70%; 
41527 10 	 42323"	 pyrrhotite	 40% to 50%; 
423'3"	 424110"	 quartzbiotite pegmatite 
with 25% pyrrhotite; 
42410"	 43513"	 pyrrhotite	 2516 to 35%; 
43523fl	 4418"	 pyrrhotite	 2516 to 301o; 
441 0 8	 44410"	 pyrrhotite	 15% to 2 0%, 


44490"	 -	 44409" Schist:	 hornblende	 biotite;	 1/4" vein 
copper;	 pyrrhotite to 2016 of volume of section. 


4449 tl 	 47425" Schist:	 quartz	 biotite D chlorite; 
4442910	 4456"	 pyrrhotité to 1216 parallel 
to schistosity; 
4456"	 47425"	 pyrrhotite to	 516 parallel 
to schistosity. 


47 40 5 "	 -	 47500" Schist:	 hornblende; minor quartz. 


475 1 0"	 -	 47700" Schist:	 quartz, biotite; 
475 2 10"	 476 0 3" quartz biotite pegmatite. 


477'o"	 48414" Schist: quartz, hornblende; quartz in 
1/8" veinlets;	 numerous 1" to 2" bands 
of quartzbiotite pegmatite. 


484 1 4"	 -	 485°4" Pegmatite:	 quartz, biotite, 


485 1 4"	 -	 49520" Schist:	 quartz, biotite; 
49104"	 4928"	 quartz -hornblende -biotite 
schist, 


* * * Total Depth -	 495 0 0"	 * * *


H	 a







DRILL LOG 


F'__	 Hole No,:	 H18, 5S	 Angle: 
Location:	 18,5 S + 2, 55E	 Azimuth:	 N 72° W 


Harriman Grid	 Depth:	 60410" 
Elevation:	 2040 
Logged by:	 D. E. Wyke 


Drill Hole Data: 


OO" 28" NX casing 
O'O" 80' BX casing 
2 00 1l 28" NX core 
28" 8001' BX core 
800" 60490" AX core 


Depth Lithology 


0'0" 2001' Overburden, 


20"	 - 2700' Pegmatite: quartz	 muscovite; minor 
biotite, 


27 0 0" 352" Schist: quartz 	 hornblende, chlorite; 
quartz veinlets at 30° angle to core axis. 


35 0 2"	 - 3604" Quartz: with 2' bands quartz-biotite schist, 


364" 41011" Schist:	 quartz, biotite, chlorite; possible 
minor graphite;	 minor hornblende, 


41 0 11"	 - 4301111 Pegmatite: quartz, biotite, muscovite, 


43 9 11"	 - 4909" Schist:	 quartz, biotite, 


4909"	 - 51010" Pegmatite:	 quartz, biotite, muscovite, 


51010" 5708" Schist:	 quartz, biotite; 
5215"	 5303'l	 quartz -biotite -muscovite 
pegmatite; 
5311" - 540610	 quartzbiotite -muscovite 
peginatite, 


57°8"	 - 630711 Schist:	 quartz, biotite; generally 116 
pyrrhotite;	 pyrrhotite to . 316 in upper 
and lower 12' s zones; copper visible,







	


155 1 3"	 159°6" 


	


159°6"	 -	 163°0" 


	


163°0"	 -	 166°3" 


	


166'3"	 -	 186°0" 


2 


Pegmatite: quartz biotite muscovite; 
72 0 6" 732" quartzbiotite.schist. 


Schist: quartz, biotite; local graphite to 216; 
minor garnet; pyrrhotite -116; schistosity 
angle 75; 2 narrow bands biotite schist at 
969000 and 9798'°; 
103 0 0'°	 103°9'° altered hornblende schist; 
11210 10 	 11406'° increase in biotite, 
increase in pyrrhotite to 216. 


Marble: altered; biotiterich top and bottom 4". 


Schist: quartz, biotite; strong pegmatization. 


Marble. 


Schist: quartz biotite; 
128°11'°	 129 9 10" marble; 
131 9 9"	 13214'° marble, 


Pegmatite: quartz dominant; minor biotite; 
minor tourmaline. 


Schist: quartz, biotite; strong pegrnatization. 


Pegmatite: quartz, biotite; 
1535"	 15391110 quartzbiotite schist. 


Schist: quartz biotite; strong pegm atiz ation. 


Pegmatite: quartz,, biotite. 


Schist: quartz, biotite; strong pegmatization. 


Pegmatite: quartz biotite; bands of quartz-
biotite schist. 


Schist: quartz biotite; strong pegmatization. 


Pegmatite: quartz biotite. 


Schist: quartz, biotite. 


Pegmatite: quartz, biotite; 
213°7" 221 0 11" abundant garnet.


DRILL LOG: H-18,5S 


K-i	 •63°7	 7492" 


-	 114°6'° 


114°6"	 -
	 11608" 


116° 8"
	


11996" 


119°6"
	


122°11" 


122'll"
	


133°10 


133 1 10" -	 14394" ^ 0
143 1 4"	 -	 145°2" 


145°2"	 155°3" 


186'O"	 -	 195°10" 


195 1 10" -	 20393" 


203 9 3"	 -	 20697" 


.	 206 1 7" -	 221011"







DRILL LOG: H1805S
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I	 23003" 


	


• 230°3"
	


23700" 


	


• 23700"
	 26107" 


26117	 2631011 


263°0"
	


27 00 311 


270 0 3"	 -	 2710111 


27111"	 -	 35702" 


.
357°2"
	 366010" 


366 1 10"	 386°3" 


386 0 3"	 -	 38807" 


388 0 7"	 -	 3890811 


389 0 8"	 42406" 


424 1 6"	 -	 43401" 


434'l"	 - 


435'lO"	 - 


^ 0


Schist: quartz, biotite garnet, 


Schist: quartz, biotite; hornblende in lower 18"


Schist: quartz hornblende; quartz in 
1/8"veinlets 55 1 to core axis; calcite in 
fractures. 


Pegmatite: quartz, biotite. 


Schist: quartz, hornblende; quartz in 
1/8" veiniets at 550 to core axis; 
265 0 8	 266 0 6 quartz=biotite pegmatite; 
26806" 26900 10 quartz -biotite pegmatite. 


Pegmatite: quartz, biotite. 


Schist: quartz, biotite; minor chlorite; 
minor local garnet; minor graphite; 
generally strong pe gm atiz a.tion; several 
2" to 6" bands of quartzbiotite pegmatite; 
minor pyrrhotite parallel to schistosity. 


Schist: quartz biotite chlorite; minor 
graphite; minor pyrrhotite. 


Pegmatite: quartz, biotite; fine-grained. 


Peridotite: pyroxene chlorite; altered; 
barren of sulfides. 


Schist: quartz, biotite D chlorite. 


Schist: quartz, biotite, chlorite; 
graphite to 216; abundant garnet. 


Schist: quartz, biotite, chlorite; minor 
garnet; minor graphite. 


Schist: quartz, biotite, garnet; calcite 
in numerous fractures, 


Pegmatite: quartz, biotite; quartz 
dominant; minor garnet; 
440 0 7" - 441 1 3" hornblendebiotite. schist. 


43510" 


44601"







DRILL LOG: H-185S
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K] 


. 


.


44611 1! 	 -	 449'4" Schist:	 quartz, hornblende, biotite; 
minor quartzbiotite. schist, 


449*4"	 -	 45310" Pegmatite:	 quartz, biotite; bitotite. schist 
and hornblende schist bands in lower 24". 


453 1 0"	 -	 46494" Schist:	 quartz, hornblende; quartz in 1/8" 
veinlets 60° to 700 to core axis; 
463 0 5" - 463 9 9" quartz and calcite with 
1/4" pyrrhotite crystals replacing feldspar. 


464 1 4" 	 -	 470'8" Schist:	 quartz, hornblende; quartz in 1/8" 
veinlets at 500 to 700 to core axis, 


470 1 8"	 -	 47 1 1 10" Quartz: minor inclusions of hornblendeschist, 


471'10"	 -	 47725" Pegmatized hornblende schist, 


477*5"	 47915" Schist: quartz, hornblende; with 1/8" 
veinlets of quartz at 60° angle, 


479 1 5"	 -	 4.83'7" Pegmatite: quartz, biotite; inclusions 
of hornblende schist, 


483 9 7"	 -	 486!9" Pegniatized hornblende schist, 


486'9"	 -	 59410" : Schit:	 quartz, biotite; schistosity 
angle 45°; 
493 0 6"	 494 1 6"	 quartz -biotite pegmatite; 
527'2" - 528 0 1"	 hornblende. schist; 
534'l" - 535 1 2"	 quartz-biotite pegmatite; 
541 0 8" - 542 9 0"	 quartz -biotite -hornblende 


• schist; 
553'3" - 553 1 6"	 quartz -biotite -hornblende 
schist; 
557 1 9" - 558 0 2"	 quartz -biotite pegmatite; 
572'2"	 573 1 4"	 quartz-biotite pegmatite 


• with minor chlorite; 
574 0 0"	 575 9 8"	 strongly pegmatized quartz-
biotite - hornblende schist with large biotite 
crystals; 
578 1 11" - 579'6"	 quartz-biotite pegmatite; 
580 9 6" - 58213 nI	 strongly pegmatized quartz-
biotite - hornblende schist as above; 
586 1 3" - 587 0 4"	 quartz -biotite pegmatite 
with minor chlorite;







DRILL LOG: H-185-S	 5 


S	 59410"	 -	 60400"	 Schist. quartz-biotite; minor hornblende; 
pegmatized; minor pyrrhotite in quartz veins; 
5949.0" - 594041 quar.tz-biotite-hornblende 
schist; 
594 9 ' - 595 9" quartz -biotite -hornblende 
schist, 


* * * Total Depth - 6040" * * * 


S 


0







ASSAY FOOTAGE INTERVALS 


For. samples sent to Union-Assay Office 


• Drill Hole No. 'Assay No. From To 


S-3 1 7491 -0" 79' 3" 
2 ,101' 2" 107' 8" 


S-3 3 108' 1" 115' 2" 
S-3 4 117'8". 125' 5" 
S-3 5 53' 11". 59' 3" 


P-i 1 351' 0"	 . 56' 0" 
P-i 2 356' 0" 360' 0" 


E-3 .1 259' 8" 265' 0" 
E-3 2 265' 0" 270' 0" 
E-3 .3 270' 0" 275' 0" 


•	 :. E-3 4	 . .. 275' 0" 281' 0" 
•	 E-3 5 28 : O t 287' 0" 


E-. 3 6 287' 0" 291' 6" 
E-3 7 291' 6" 297' 6" 


•	 F-.2	 . ..	 1 109' 8" 112' 6" 


S-2 .1 185' 0"	 . 189' 0" 
S-2 2 175' 0" 185' 0" 


H-iS. 8-S 2 309' 7" 314' 7" 


E-3 3	 . 270' .0" 275' 0" 
•	 E-1 1 282' 8" 287' 8 11 . 


H-15. 8-S-1 1 2862 8" 291' 8" 
H15 . 8-S1 2 309' 7" 3141 7" 


-15. 8S-1 3	 . 14' 7" 3181 7" 
H-15. 8-S-1 4 ..3191 8" 323' 6" 


• • H-15. 8-S-1 5 323' 6" 328' 6" 
H-15.8-S-1: 6 333 2" 338' 2" 
11-15. 8-S-1 7 .	 33.8' 2" 343' 2" 
11-15. 8-S-1 8 343' 2" 348' 2" 
H-15. 8-S-1 9 .348' 2" • 353' 2" 
H-15. 8-S-1 10 . 3539 2" 3580. 2" 
11-15. 8-S-1 ii •	 358' 2" 363' 2" 


;H-15.8-S-1 12 3631 2"	 . 3689 2" 
• H-15. 8-S-i 


11-15. 8-S-1
13.. 
14


. 368 1 
371'


2" 
4"


371' 
.	 376'4" 


4" 


H-15. 8-S-1 .	 15 387' 3" 392' 3"







Assay Footage Intervals - Continued 


10


Drill Hole No. 


E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 


Assay No From To 


1 357' 10" 362' 11" 
2: .398' 4" 403' 4" 
3 403' 4" 408' 4" 


.4 408' 4" 4.'.3' 4" 
413' 4" 418' 4'! 


.6 418' 4" 424' 0" 
7	 . 424' 0" 429' 0" 
8 429' 0"	 . .	 .	 434' 0" 


.9 434' 0" 439' 0" 
.10 439' 0" 445' 0" 
11 393' 0" 398' 4" 


.12 388' 0" 393' 0" 


.13 383' 0" 388' 0"







IRON 
Per Cent


LIc 
Per Cent Per Cent 


!Ji Co 


10.0 0,214 1 00 t,29 


0.333 


11014 1 0.2 56 o,%4 


.8 10.160 0.036 


19.2 0.566 


5.0 0.2050.036 


.2 0.235 0.036 


I;	 2.14 0.79210.013 


26.3 :0.6860.073 


33.2 0.373i0.088 


2i.2 I0.30210.030 


II
.68II0.000 


j2L.6 0.703 0.073 


15. 8 j0.3710.036 


3.6 10.006 None 


149.0 1.379O.176 


16.2 1 0,225 0.036


TUNCSTTC 
OXIDE 


Per Cent 


TELEPHONE 3 . 3302	 Hand	
ASSAY REPORT Sample Serial ..................


UNION ASSAY OFFICE, Inc. 
.?


	


	 J c n I :3oer$	 •	 J. V. SADLER, President 
Mine	 ..................................................................................................................... A. C. SELBY, Vice-Pres. & Treas. 


3r	 i	 )ck'ort,	 Lily M. Hottinger, Secretary 


Salt Lake City 10, Utah 


^.10


.


RESULTS I'ER TON OF 2000 POUNDS	 1' iu, 0
 


Number
GOLD 
per


G 
VLE O'r9on


Per Cent 
Wet


Pe r Celt 
We'


Per Cont
ZINC 


Per Cent
SULPHUR 


Per Cent


5-3-1 1 0. d3 3.3 


3-3-2 10.132 1).1. 


. 176 14. 77" 


1.71 


S-3 239 9.70 


P-i-i 0.i19 1.36 
II 


1-I-2 )..fl31 2.37 


E 3 .]. k).233 13.17! 


c:.3o3 


E.-3-.3 i b.239 1h.2 


• 1.')2 1 16.O3 


0* 593 12.L3 


—6- 10 13U), F 13.32 


O.233 6.21 


F-2-1 b.L)31 1


S-2-1	 I0.302 1	 30.141 


5-2-2	
i	 1	 0.226 11	 11 


H	 1	 II


Remarks.....	 ...................- ...................................... ............... 


... :.iii....................	 z_.. 


0	 Charges $..20)...00	 i 







.	 . 


TELEPHONE EM 3-3302	 Hand Sample SeriaL 8695961. 
Mine.................... Ro1a.d..L...Ber.a..inCa ...................................................... 


RESULTS PER TON OF 2000 POUNDS	 May 139 1960


. 


ASSAY REPORT 


UNION ASSAY OFFICE, Inc. 
J. V. SADLER, President 
W. C. WANIASS, Vice-Pres. & Treas. 
LILY M. HOTTiNGER, Secretory 


Salt Lake City 10, Utah 


NO GOLI) 
Oz. 'er Ten


SIYER 
OzF. per


LEAD 
Pe9n


L_! 
Per Cent


INSOL. 
Per Cent


ZINC 
Per Cent


STJLPrnJR. 
Per Cent


IRON 
Per Cent


LIME 
Per Cent Per Cent Per Cent


VALUE 
GOLD 


Sn 


None • 


S-2-]. None 


None


Remarks............................................................................................................................................ 


c;urg	 ............................................................. 







S TELEPHONE 3-3302	
Hand ASSAY REPORT 


'I 


Sample Serial .8133651  
*	 UNION ASSAY OFFICE, Inc. 


Mine


 


J. V. SADLER, President 


	


Pr	 Ar	
A. C. SELBY, Vice-Pres. & Trees. 
Lily M. Hottinger, Secretary 


Salt Lake City 10, Utah 


	


RESULTS PER TON OF 2000 POUNDS	 May 24, 1960
IRON


Number	 l\ OsTon	 VALUE	 oz on Pernt	 n'	
Pernt SULPHUR TX IC Pnt i Pernt Per Cent


Wet 	 Wet SILVER 	 LEAD


Co	 Sn 
Ni 


E-11	 I	


0.3	 .60	 1000 0.029 


i18S1	
jj0.Q13 O187	 2061	 6.8 O.022 None 


ii81	 I	


.6 0.19 3.92	 3L.23	 6.8 0.176 


i813	 j,f 0
0 220 0.794	 3.08.	 1.13 0.073 


118 1	
0.1O0 0.273	 2.79	 9.6 1 000441 


•	
H131	


go.i26 0.292i	 .13	 12.6 


i8-1-6
 


	


52 .217 0o'71310.81	 17.0 o.o8 


u-15'45-1-7 	 J 0.239 0.96	 .12	 i.6 0 051 


t\17	 0.283	 2.8	 12.2 I O.036 


	


.50.138 0.329	 II 3.14	 iJ..o 0.036' 
I,	


(1	 1	 1 


iii81lO	
J	 0.386	 3.91 0.132	


113.2 0.0W 


*	 . 
Hi8"l-'11	


4f 0.132 0.3L.1	 3.L3	 13.8 0.0361 


Hi-3ll2	 I 0.119 0.3761	 3.61	 11.6 0.0361 


H-15-35-1-13)
3 o.114	 5.o 


	


0.i121	 1 I,	 io.	 o.oI4 


I	
I	 I 


* H.1S'1w113	
3 0.907 0.•390	 8.35	 16.0 09073, 


i85115	
I	 5'0.56 0.10111


	


1.1 04 	 I; 5.13 0.01J 
II 
I	 It	 1	 4 


Remarks............................................................. ....................... 


S
.:i:: :::.........:.: _	 .y: 


Charges $..196.00........................................*







RESULTS PER Ti 


GOLD	 GOLD 
per Ton	 VALUENumber 


E41-2 


E-1-7 


E-4-10 


E.4..12 


F, -4-13


SULPHUR 
r'cr Cent 


8.00 


12 .143 


15.81 


19.53 


17.99 


9.33 


7.214 


8.50 


7.08 


7.78 


5.64


IRON H Xxw II 
Per Cent U Per Cent ; Per Cent j 


Co	 Sn 


None I 


Per Cent 


Ni 


091475	 1 15.6 0.073 


0.7814 258 0.088 


0.967 31.2 0.110 


1.077 32.2 0.117 


0.998	 Ii 29.6 0.117 


Q.601 20.6 0.073 


0.1459	 1
17.8 0.051 


0.5314 20.O 0.05l 


0.L35	 11 18.4


0.01414 


0.5281 16.6 lo,o51 


0.3147	 1 12.0 0.036 


0.3145 12.8 0.01414


Hand 
Sample Serial 


Mine ...............


ASSAY REPORT 


UNION ASSAY OFFICE, Inc. 
J. V. SADLER, President 
A. C. SELBY, Vice-Pros. & Treas. 
Lily M. Hoflinger, Secretary 


TELEPHONE, 3:32


Salt Lake City 10, Utah 
il iN OF 2000 FOUNDS	 Nay 20, 12 


SILVER	 LEAD COPPER 
Oz-q. per Ton 	 8' Cent Per Cent Wet	 Wet 


0.138 


0.302 


I	 ) 


0.396 


0.655 


1 O.258 


II 0.390	
1 


00245 


0.189 


0.119I


Remarks... 


.	 ---
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Scale : Mn : 1320 ft.
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GEOPHYSICAL INVESTIGATION - March , April and May, 1960 


General Information 


As the Stage III drilling progressed most of the geophysical work 
became detailed in nature and confined to the location of prospective 
drill holes; When time permitted additional geophysical investigations 
were conducted to provide information concerning the general area of 
interest. The more important of these projects concern the Vertical 
C6i1EM and Potential Drop Ratio units andare. summarized in the 
following text, 


Vertical Coil EM 


South Harriman Grid and North Crawford PondIce Grid 


A reconnaissance with the Sharpe SE-100 unit was conducted during 
March to determine the number of conductors involved in this area of 
interest. Transmitter stations were located progressively 200' apart 


•	 on Traverse 34S and readings were taken at receiver stations using 50' 
separation on Traverses 26S and 42S. This reconnaissance verified 
the contention that: 


1. The Crawford Pond East Side conductor is an 
extension of the Harriman Grid "baseline conductor. 


2. That the Fullers Island conductor either terminates 
in the vicinity of 5 100 Acre" Island or cannot be traced 
northward by the Sharpe SE-100 unit using conventional 
methods of operation. 


3. That the; Crawford Pond West Side and East Side 
conductors are two major conductors extending northward 
from the pond area, 


Cross-over Offsets 


In an attempt to verify the Sharpe cross over offsets on the. south end of 
the Harriman Grid the conductor was traced from south to north using the 
odd-numbered traverses. Two offsets occur between the following sets 
of coordinates:







S1,	 32S + 0, SE to " 38S + 


2,	 28S + 0. 6E to 30S + 0, 7W, 


Upon the completion of this' reconnaissance both offsets were confirmed. 


Harriman Grid' - A Second Conductor 


In the vicinity of the small pond on the Harriman Grid (coordinates 
7S + 10E) the existence of a north-south conductor axis had previously 
been discovered by the Sharpe SE-100 unit during the reconnaissance of 
the east side of the Harriman Grid, In April this conductor was 
detailed and traced,, Beginning with a transmitter setup at 4S + 9E 
the conductor was traced northward to 16N -t- 18E and then southward 
to Traverse 32S, , Below 32S this conductor apparently merges with 
the Harriman Grid "baseline" conductor, It will remain for drilling 
to prove whether or not this conductor represents a "branch" of ultra-
basic rock emanating from the same source as that which supplied the 
main conductor to the west, 'Until then the possibility remains that the 
convergence 'of this 	 conductor with the	 conductor 


•	 represents a gradual change in the attitude of the rocks involved, 
resulting in one conductor being superimposed on the other. 


Investigaticn and Comparison of theAlford Làke.and 
Crawford Pond Conductors 


During the month of March the Sharpe. SE- 100 unit, was used,to trace 
the. East Side conductor on AIford Lake, This conductor was successfully 
traced and exists between the coordinates 0 + 3, 5W and 46N + 17E. 
The latter station is approximately -300 9 on the northeast shore and 
does not represent a termination Of the conductor axis. 


Attempts to extend the Harriman Grid conductor northward to 	 . 
Alford Lake met with failure because of power line and telephone line '7 
interference. An attempt to extend the. Alford East Side conductor 
southward also met with failure because of power lines parallef to 
the conductor axis, 


• The Alford Lake. West Side conductor was relocated and extended , onto 
the southwest shore througT the coordinates 12N + 19W, This conductor 
was then traced southward to connect with the. Crawford Pond. West Side 
condugjor. It was noted during previous investigation on Alford Lake 
and Crawford Pond that the distances between their respective East and 
West conductors were comparable, Proof that the. Alford. West Side







Sconductor and the Crawford Pond West Side conductors are joined is 
substantial proof that Alford-East Side conductor is an extension of the 
Crawford Pond, East Side conductor, 


Vertical Coil EM reconnaissance on Traverse 32N of the Alford Lake 
Ice Grid with transmitter stations on Traverse 24N provided evidence 
of two additional conductors of less magnitude located between the 
Alford Lake East and. West conductors mentioned above,, The additional 
cross-overs were located on Traverse 32N at 1, 5W and 6, 25E, 


Potential Drop Ratio 


During the latter part of April and the first part of May. a Potential Drop 
Ratio test was conducted on the Harriman Grid to determine the proper 
spacing of electrodes and to obtain data with respect to anomaly 
duplication. This test provided proof that past methods of operation were 
conducted in accordance with good practice. 


In May a Potential Drop Ratio survey was made on the Harriman Grid 
with stations both east and west of the baseline included in the. survey. 
This survey included. Traverses 2S through 18S and 24S through 36S. 
This survey supplied additional and valuable information west of the 
baseline and made possible a more complete interpretation between the 
Traverses 225 and 25. 


LEASING ACTIVITY 


Negotiations with LeroyWilliams regarding the leasing of land located 
on the east shore of Crawford Pond were. successfully concluded in May. 
This land is located adjacent to that of Elmer C,: Hart and . lies immediately 
to the south. An index -map showing the location of this property is 
included in this report, 


STAGE III DRILLING 


General Information 


With the completion of Drill Holes H-18. 5-S and E-4 the Stage III drilling 
program conducted under the provisions of Docket No, DMEA-4947, 
work on Contract No, Idm-E 1224 and its amendments was terminated. 


The primary purpose of this drilling program was to increase the known 
nickel-ore deposits in Knox and Lincoln Counties, Maine, The enormous







amount of work required to indentify, detail and evaluate anomalous 
trends for the purpose of diamond core drilling was often completed 
under difficult and even hazardous conditions. 	 Close inspection of the 
drill logs,	 assay results,	 and lately the results of research on 
extractive metallurgy confirm the opinion that the result has justified 
the means.	 In an area such as this where the rocks are contorted, 


• folded and twisted the most favorable of structural environments for 
the accumulation of base metal sulfides can be altered considerably 
in a few hundred feet.	 The abundant evidence now available supports 
the contention that the area of interest has sufficient length, probably 
many miles, to justify continued investigations. 	 The Stage III drilling 
program was carried out in a manner which guaranteed the investigation 
of new areas of interest along the main anomalous trend, and not solely 
for the purpose of extending the immediate limits of the known deposits. 
Much of the success of the Stage III drilling program can be attributed 
to the adoption of such a procedure. 


To enable rapid reference to the. Stage III drill holes, they are listed 
in this report for reference as follows: 


Letter	 Name	 Date Drilled 
No.	 Designation Designation	 Grid	 . From	 To •


1	 M-1	 Lulu Miller #1	 Burns	 1/ 4/60	 1/19/60 
2	 B-i	 Brown #1	 Burns	 1/22/60	 1/27/60 
3	 P-i	 Perpall #1	 Harriman	 2/ 4/60	 3/ 2/60 
4	 •S-2	 Spruce Isl. , #2	 CP,Ice	 2/29/60	 3/	 9/60 
5	 L-i	 East Side: #1	 C,.P,Ice	 3/	 4/60	 3/17/60 


6	 F-2	 Isl.. 42	 C. P. Ice	 3/10/60	 3/16/60 
7	 S-3	 Spruce Isl.	 #3	 C,P,Ice	 3/17/60	 3/20/60 
8	 E-2	 East Side #2	 •C,P,Ice	 3118/60	 3/24/60 
9	 S-4	 Spruce Isl, #4	 .C,P,Ice	 3/21/60	 3/28/60 
10	 E-3	 East Side: #3	 C. P. Ice	 3/25160	 3/31/60 


11	 H-32-S	 Burkett #1	 Harriman	 4/ 4/60	 4/12/60 
12	 P-2	 Perpall #2	 Harriman	 4/14/60	 4/20/60 
13	 11-15,8-5	 Harriman. #1	 Harriman	 4/21/60	 4/28/60 
14	 E-4	 . East Side #4	 C. P. Ice	 1/30/60	 5/13/60 
15	 H-18. 5-S	 Harriman #2	 Harriman	 5/ 2160	 5/18/60


The explanations regarding Drill Holes H-18, 5-S and E-4 follow; 
the drill logs and cross-sections are included in this report, 







Drill Hole No, 15 (H-18, 5-S) 


Drill Hole No, H-iS, 8-S extended the ore-grade nickel deposit beneath 
the Harriman Grid an additional 150 southward. The information 
derived from this drill hole suggested that another hole be' drilled 
farther south to test the possibility of a depth change, . Drill Hole 
H-18, 5-S'was unsuccessful in cutting the mineralized ultra-basic at 
greater depth, . This particular area of the Harriman Grid should be 
probed with a drill hole based on a possible change in attitude before 
resignation to a non-productive negative assumption, 


Drill Hole. No. 14 '(E-4) 


The characteristics concerning the location of the collar, the azimuth, 
and the angle of this drill hole were explained in the April report, 
Basic rock in the form of gabbro was cut intermittently from 350 
through 3920 drill hole depths, . Although the amount of sulfide in the 
gabbro increased with depth it was not considered significant above 3841. 


A 5' band of peridotite containing approximately 30% pyrrhotite was 
cut at 358 1 , but the strongly mineralized section ourred between 
392' and 4442 drill hole depths,. Drill Hole. E-4.extended the' strongly 
mineralized ultra-basic body 7000 south of Drill. Hole. E-3, 


Confidence is expressed that the significantly mineralized. section of 
the ultra-basic can be extended northward from Drill Hole. E-3 and 
southward from Drill Hole. E-4 by future drilling,. Drill Hole: E-4 
adds to the evidence obtained from E-1 (42S 4- 4E) and from E-3 
(52S --3. 75E) that the mineralized peridotite beneath the Vertical Coil 
EM trace lies between _1000 and -200 1 below sea level, . Accurate 
estimates of the. attitude and magnitude of the orebody depend upon 
evidence provided by core drilling, and in this case must be delayed 
until the. completion of a more extensive and detailed drilling 
program designed specifically for that purpose,







DRILL LOG 


Hole. No. E-4 Angle: -41° 
Location: 60. OOS + 5, 50E Azimuth: N 630 30 W 


Crawford Pond Depth: 4950 
Ice. Grid Elevation: 1201 (water level + lOv) 


• Logged by: R. R. Holmes 


Drill Hole Data: 


0" 0 220' BX casing 
•


	
180' t -	 220" BX core 
220' -	 49510 tt AX core 


Depth •	 Lithology 


O'O"	 - 180" Overburden, 


18 1 0"	 - 3410" Schist:	 quartz, biotite,	 chlorite; 
calcite in fractures; 
26 1 11 t ' - 27161t quartz-biotite pegmatite; 
2817"	 2903" quartz -biotite pegmatite; 
30 0 3"	 312" quartz-biotite pegmatite; 
pegmatites are biotite-rich; 	 schistosity 
angle of schist 60° to 70° with core axis, 


3410"	 - 4002" Dolomite: numerous bands of biotite-rich 
schist.  


40 1 2"	 - 466" Schist: quartz	 biotite; abundant basic 
feldspar; calcite in fractures; sch.i.stosity 
angle 65°, 


46 1 6"	 - 499" Dolomite: few biotite-rich bands of schist 
in lower 18. 


4919fl	 - 5214" Schist:	 quartz	 biotite; minor pyr-'hotite; 
calcite in fractures; 
49 0 10" - 501"	 dolomite with pyrrhotite. 


524"	 - 5701" Dolomite:	 some 1/4" pyrrhotite crystals 
apparently replacing feldspar in pegmatized 
area; serpentine present; 
53 1 11" - 5407"	 altered and biotite-rich; 
56 1 3"	 5711"	 altered andbiotite-rich,







DRILL LOG: E-4 


.	 5993" 


	


5913"	 -	 758" 


	


75'8"	 -	 9806" 


	


98'6"	 -	 10000" 


	


100 1 0"	 -	 10301011 


103110"	 - 10795" 


107 9 5"	 - 120'7" 


120 1 7"	 - 12198" 


121 1 8"	 - 12707" 


	


127 1 7"	 -	 132'8" 


	


132 1 8"	 -	 13793"


137 1 3"	 - 14311' 


143 1 1"	 - 14415" 


144 1 5"	 - 148'8" 


•	 14818"	 - 14918" 


•	 14918"	 - 15007" 


150 1 7"	 - 15296" 


152'6"	 - 15407"


Schist: quartz, biotite; graphite minor; 
core fracturing during drilling. 


Pegmatized marble or dolomite: zones of 
micaceous and calcareous schist at: 
604"	 60010" 
6200b0	 63'2" 
63'7"	 6500" 


697"	 7506" core fractured. 


Marble: minor mica; 9707" - 9896" 
abundant mica, 


Pegniatite: quartz, biotite. 


Schist: quartz, biotite; schistosity angle 
501 to 70°; 
103 0 6" 103 0 10" marble, 


Schist: quartz, hornblende, minor biotite. 


Schist: quartz, biotite. 


Pegmatite: quartz, biotite. 


Sand: cemented by calcite on top and 
bottom of section. 


Marble: with mica, probably phiogopite; 
minor pyrrhotite crystals. 


Schist: quartz, biotite, muscovite; 
schistosity angle 60° to 80°. 


Schist: quartz, biotite, chlorite. 


Schist: quartz, biotite; calcareous in top 6". 


Schist: quartz, biotite, chlorite. 


Pegmatite: quartz, biotite. 


Schist: quartz, biotite, chlorite. 


Marble: with bands of chlorite, mica schist. 


Schist: quartz, biotite, chlorite, 







DRILL LOG: E4 


	


54 7 "	 -	 1632 3 


	


163'3"	 - 


	


16419"	 -	 16516


Schist: quartz, biotite, chlorite; 
calcareous to 2016; 
1549	 15411" quar.tzbiotite pegniatite. 


Pegm atized marble: minor pyrrhotite. 


Pegniatite: quartz biotite.


3 


.


Schist: quartz, biotite, chlorite; 
171 1 10' 172 9 6" quartzbiotite pegmatite. 


Schist: quartz	 biotite	 muscovite; 
minor chlorite; abundant garnet; strong 
pegm atization; calcite in fractures; 
172 1 6" 17 310'	 zone of abundant garnet; 
173910h1 174 0 7"	 quartz-muscovite pegmatite; 
175 0 4" 1769'	 quartz-muscovite pegmatite; 
177 0 1" 1778"	 quartz-muscovite pegmatite. 


Schist: quartz, biotite muscovite;, garnet 
present; several: 2? to 6" bands of quartz-
biotite pegmatite: schistosity angle 501, 


Pegmatite-. quartz, biotite, muscovite; 
minor garnet. 


165'6"	 -	 1726" 


172'6"
	


191'll" 


191g11U	 205ll" 


205 1 11" -	 207uO"


r


• 20790T?	 -	 23695" Schist: quartz, biotite, muscovite; garnet 
present; several bands of quartz-biotite-
muscovite pegmatite; minor calcite in 
fractures; schistosity angle 40 1 to 60°, 


• 236 1 5"	 -	 2,68°9" Pegmatite: quartz, muscovite;. minor garnet; 
2510"	 25609I	 core fractured, 


26819"	 -	 274V5" Schist:	 quartz, biotite, chlorite; 	 pyrrhotite 
to 516 parallel to schistosity;	 minor serpentine 
in fractures;	 schistosity angle 60° to	 70°; 
2697"	 27103" quartz-muscovite pegmatite 
with minor pyrrhotite. 


274 1 5"	 -	 31218" Schist:	 quartz, biotite, chlorite; graphite 
locally to 516;	 garnet and. serpentine present; 
minor pyrrhotite; several 2" to 6" bands of 
quartz biotite pegmatite.-


312


1


8"	 -	 3140" Schist: quartz, biotite, hornblende; minor 
pyrrhotite.







DRILL LOG: E-4 4 


3140"	 - 334191I Schist:	 quartz, biotite, chlorite; graphite 
to 5% locally. 


3349tI	 - 34814" Gabbro: with 2'° to 6" bands quartz-biotite 
pegmatite;	 minor pyrrhotite 


348 1 4"	 - 35013" Pegmatite: quartz, biotite, 


350 1 3"	 - 357° 10" Gabbro: with several bands quartz -biotite 
pegmatite; minor pyrrhotite. 


357 10"	 - 362111" Pe ridotite:	 pyroxene, chlorite; minor	 biotite; 
serpentine in fractures; minor calcite in 
fractures;	 pyrrhotite 2516 to 3016, 


362 9 11"	 - 371 3" Pegmatite:	 quartz, biotite; fine-grained 
to 365111'°; 
367°4"	 368°0"	 biotite-rich peridotite; 
369 1 3"	 371 1 3"	 pyrrhotite veins to 3076of volume. 


371 1 3"	 - 372'4" Gabbro:	 pyrrhotite 116 to 20/6, 


372'4"	 - 37399" Schist:	 quartz, hornblende, biotite; 
minor pyrrhotite. 


373'9"	 - 37516" Gabbro:	 pyrrhotite to 116. 


375°6"	 - 376111" Pegmatite:	 quartz, biotite. 


376 1 11"	 - 39216" Gabbro: 
376° 11"	 384 0 0"	 pyrrhotite to 216; 
384 1 0'°	 3880'°	 pyrrhotite 1516 to 2016 with 


• high copper content; 
• 388°0"	 392°6"	 pyrrhotite 2016 with high 


copper content, 


392 1 6"	 - 44410" Peijdotite: pyroxene, chlorite; serpentine 
in fractures; altered; 
392 1 6"	 -	 393°1"	 pyrrhotite 2016; 
393 1 1"	 3918'°	 pyrrhotite veins to 3016 
of volume; 
393 1 8"	 -	 396 0 2"	 pyrrhotite to 25%; 
396°2"	 -	 397°0"	 pyrrhotite veins to 6016 volume; 


• 39700"	 399v2"	 pyrrhotite 1516 to 3016; 
39902"	 -	 399 1 6'°	 pyrrhotite massive; .
399°6"°	 -	 399 1 10" pyrrhotite 251o; 
end of altered zone; 


Continued -







-


4750 tt 47700n 


4770"	 - 484e4' 


4844"	 - 


4854"	 - 495g0fl


DRILL LOG: E-4 


4440'	 - 44409fl 


4449' t	 - 4740 5 


4745 t '	 - 4750"


5 


407 1 7'	 pyrrhotite	 30% to 40%; 
407 0 7" 415°7'	 pyrrhotite	 40% to 70%; 


o	 4157' 4233'	 pyrrhotite	 40% to 5.0%; 
' 423 0 3" 42410'	 quartzbiotite pegmatite 


with 25% pyrrhotite; 
424010 ?v 43503	 pyrrhotite. 25% to 35%; 
435 9 3"435 9 3 44118'	 pyrrhotite	 25% to 30%; 
441 0 8' 44410"	 pyrrhotite	 15% to 20%. 


Schist: hornblende,, biotite; 	 1/4' s vein 
popper; pyrrhotite to 20% of volume of section. 


Schist: quartz, biotite , chlorite; 
4449? 44516"	 pyrrhotité to 12% parallel 
to schistosity; 
445U6' 47415"	 pyrrhotite to	 5% parallel 
to schistosity. 


Schist: hornblende; minor quartz.


Schist: .quartz. biotite; 
475 9 10"476 U 3 ? quartzbiotite pegmat ite, 


Schist: quartz, hornblende; quartz in 
1/8 11 veinlets; numerous in to 2" bands 
of quartz-biotite pegmatite.


Pegmatite: quartz. biotite. 


Schist: quartz, biotite; 
491 0 4" 492 v 8" quartz -hornblende -biotite 
schist. 


th - 4950' * * * 







DRILL LOG 


Hole No,:	 H18, 5S	 Angle:	 450 
Location:	 18,5 S + 2, 55E	 Azimuth:	 N 72° W 


Harriman Grid	 Depth:	 60410" 
Elevation:	 2041 
Logged by:	 D. E. Wyke 


Drill Hole Data: 


0 0 0 298" NX casing 
OO t 800'° BX casing 
2 9 0' V811 NX core 
2 0 8 11	 - 800" BX core 
80" 60490" AX core 


Depth Lithology 


0°O h '	 - 2°0' Overburden, 


2 0 0"	 - 2790' Pegmatite.- quartz 	 muscovite; minor 
biotite, 


27 1 0" 3512 " Schist:	 quartz, hornblende, chlorite; 
quartz veinlets at 30° angle to core axis, 


35 9 2" 36°4" Quartz: with 2'° bands quartz-biotite schist, 


36°4" 41°11" Schist:	 quartz, biotite, chlorite; possible 
minor graphite;	 minor hornblende, 


41 9 11" 43911" Pegmatite: quartz, biotite, muscovite, 


43 1 11"	 - 4909" Schist:	 quartz, biotite, 


49 0 9"	 - 51010" Pegmatite: quartz	 biotite	 muscovite, 


51 0 10" 57°8" Schist:	 quartz	 biotite; 
52 9 5"	 53 1 3"	 quartz biotite-muscovite 
pegmatite; 
53 1 11"	 54°6'°	 quartz biotite-muscovite 
pegmatite, 


57°8"	 - 63°7" Schist:	 quartz, biotite; generally 1% 
. pyrrhotite;	 pyrrhotite to3% in upper 


and lower 12' zones; coppr visible.







DRILL LOG: H-18,5S
	


2 


.6307"	 7402'? 


742"	 -	 11406b2 


11416" 11608" 


116 1 8"	 - 11996" 


119 0 6" 122011" 


122 1 11" 133010" 


	


155 1 3"	 -	 159°6" 


	


159'6"	 -	 163°0" 


	


163 1 0"	 -	 16603" 


	


166 1 3"	 -	 186°0"


186 9 0"	 - 195010" 


195 1 10"	 - 203 0 3" 


203 1 3"	 - 20607" 


2067"	 - 221011"


Pegmatite: quartz biotite, muscovite; 
72 2 6" 73 0 2" quartzbiotite.schist. 


Schist: quartz, biotite; local graphite to 2%; 
minor garnet; pyrrhotite i%; schistosity 
angle 750; 2 narrow bands biotite. schist at 
9600 02 and.9708'O; 
10300 10	 1030912 altered hornblende.schist; 
11200 10	 1140612 increase in.biotite, 
increase in pyrrhoti,e to Z.16. 


Marble: altered; biotite-rich top and bottom 4" 


Schist: quartz, biotite; strong pegniatization. 


Marble. 


Schist: quartz, biotite; 
128011 12	 129 0 10" marble; 
13109"	 1320410 marble, 


Pegmatite: quartz dominant; minor biotite; 
minor tourmaline, 


Schist: quartz, biotite; strong pegm atization. 


Pegmatite: quartz, biotite; 
15305'?	 153 1 11" quartzbiotite sch.ist. 


Sc hi st: quartz, biotite; strong pegm atiz a.tion. 


Pegniatite:: quartz, biotite. 


Schist: quartz, biotite; strong pegmatization. 


Pegmatite: quartz, biotite; bands of quartz - 
biotite. schist, 


Schist: quartz, biotite; strong pegmatization. 


Pegmatite: quartz, biotite. 


Schist: quartz, biotite. 


Pegmatite: quartz, biotite; 
21307" 221011 ?l abundant garnet. 


133210" -	 14304" 


^ 0
.143 0 4"	 -	 145'2" 


145 0 2'	 15523" 







DRILL LOG: H185S
	


3 


S221°11" 23093" biotite :, Schist:	 quartz :,	 garnet. 


• 230 0 3" 237°0" Schist: quartz, biotite; hornblende in lower 18". 


• 237°0"	 - 261°7" Schiät:	 quartz :, hornblende; quartz :, in 
1/8" veinlets 55 1 to core axis;	 calcite in 
fractures, 


2617" 26300" Pegmatite:	 quartz :, biotite, 


263°0"	 - 27003" Schist: quartz :, hornblende; quartz in 
1/8" vein].ets at 550 to core axis; 
265U8 0	 quartzbiotite pegmatite; 
268° 6"	 269 0 0"	 quartz -biotite pegmatite. 


27W3"	 - 2710 ?0 Pegmatite: quartz :, biotite, 


27101"	 - 35702" Schist:	 quartz :, biotite; minor chlorite; 
minor local garnet; minor graphite; 
generally strong pegmatization; several 
2" to 6" bands of quartz-biotite pegmatite; 
minor pyrrhotite parallel to schistosity. 


357 9 2"	 - 366010" Schist:	 quartz :, biotite :, chlorite; minor 
graphite; minor pyrrhotite. 


366'lO"	 - 38693" Pegmatite:	 quartz :, biotite; fine-grained. 
7 


386 0 3"	 - 388°7" Peridotite:	 pyroxene :, chlorite; altered; 
barren of sulfides. 


'388°7 389°8" Schist:	 quartz :, biotite :, chlorite. 


389 0 8" 42406" Schit:	 quartz :, biotite :, chlorite; 
graphite to 216;	 abundant garnet. 


424°6"	 - 434°1" Schist:	 quartz :, biotite :, chlorite; minor 
•	 • garnet; minor graphite. 


4349111	 - 435°10" Schist:	 quartz :, biotite :, garnet; calcite 
in numerous fractures. 


435 0 10"	 - 44601" Pegmatite.	 quartz :, biotite; quartz 
dominant; minor garnet; 
440 1 7" - 441 1 3"	 hornblende-biotite. schist.







DRILL LOG: H-1805S	 4 


446 1 1"	 - 44914" Schist:	 quartz, hornblende, biotite; 
minor quartz-biotite. schist, 


449*4"	 - 45310" Pegrnatite:	 quartz, biotite; bitotite. schist 
and hornblende schist bands in lower 24". 


453 1 0"	 - 46414" Schist:	 quartz, hornblende; quartz in 1/8" 
veinlets 60 0 to 700 to core axis; 
463 0 5" - 463 9 9" quartz and calcite with 
1/4" pyrrhotite crystals replacing feldspar. 


464 1 4" 	 - 470'8" Schist:	 quartz, hornblende; quartz in 1/8" 
veinlets at 50° to 70	 to core axis, 


470 1 8"	 - 471110" Quartz: minor inclusions of hornblende schist, 


471 0 10"	 - 477*5" Pegmatized hornblende schist. 


477 1 5" 47915" Schist: quartz, hornblende; with 1/8" 
veinle.ts of quartz at 60° angle. 


• 479" 5"	 - 48317" Pegmatite.	 quartz, biotite; inclusions 
hornblende of	 schist, 


483'7"	 - 46!9" Pegmatized hornblende schist, 


486'9"	 - '	 594 1 0" 'Schit:	 quartz, biotite; schistosity 
angle 45°; 
493 0 6" - 494 9 6"	 quartz-biotite pegmatite; 
527'2" - 528 0 1"	 hornblende- schist; 
534 1 1" - 535 1 2"	 quartz-biotite pegmatite; 
541 0 8" - 542'O"	 quartz -biotite -hornblende 
schist; 
515 3*3 "	 553 0 6"	 quartz -biotite -hornblende 


• schist; 
557 9 9" - 558 9 2"	 quartz -biotite pegmatite; 
572 0 2"	 573 0 4"	 quartz-biotite pegmatite 


• with minor chlorite; 
574 0 0"	 575 2 8"	 strongly pegmatized quartz-
biotite - hornblende schist with, large biotite 


• crystals; 
578 0 11" - 579 0 6"	 quartz-biotite pegmatite; 
580°6" - 582 9 3'	 strongly pegmatized quartz-
biotite-hornblende schist as above; 
586'3" - 587 v 4" 	 quartz -biotite pegmatite 
with minor chlorite;







DRILL LOG: H-18, 5-S	 5 


594!0"	 -	 6040"	 Schist. quar.tz-biotite; minor hornblende; 
pegmatized; minor pyrrhotite in quartz veins.; 


5944" quartz -biotite -hornblende 
schist;. 


• 5949' i - 595g911 quartz -biotite-hornblende 
schist. 


•	 * * * Total Depth - 6040" * * *	 . • 


N 


0







Drill Hole No.	 Assay	 No. 


	


S-3	 1 


	


.5-3	 2

S-3 


	


S-3	 4 
•	 S-3	 5 


•	 • P-i	 •1 


	


P-i	 2 


	


E-3	 .1 


	


E-3	 2

'E-3 


	


E-3	 4 


	


E-3	 5 


	


E3	 6 


	


E-3	 7 


.


	 F-.2	 .. 1 


'S-2 .1 
S-2 2 


H-15. 8-S 2 


E-3 35 
E-i 


H-15. 8-S-1 1 
H-iS. 8-S-1 2 


.H-15. 8-S-1. 3 
H-15. 8S-1 4 


•	 'H-15.8-S-1 5 
S 	 H-15.8-S-1. 6 


H'-15. 8-S-1 7 
H-iS. 8-S--1 8 
H-15. 8-S-1 9 
H-15.8-S-1 10 
H-iS. 8-S-1 11 
H-15. 8-5-1 12 
H-15. 8-S-1 


.H-15. 8-S-1 14 
H-15.8-S-1 15


.


ASSAY FOOTAGE INTERVALS 


.


	
For samples sent to Union-Assay Office 


From 


74' 0" 
1 •01' 2" 
10821" 
1110 . 811, 
53' ii" 


351' 0" 
356' 0" 


259' 8" 
265' 0" 
270' 0'.' 
275' 0" 
282' 0" 
287' 0" 
291' 6" 


109' 8" 


185' 0" 
175' 0" 


309' 7" 


70' 0" 
282' 8" 


286' 8" 
309', 7" 
314' 7" 
319' 8" 
323' 6" 
333t 2" 
338' 2" 
343' 2" 
348' 2" 
353' 2" 
358' 2" 
363' 2" 
368' 2" 
371' 4" 
387' 3"


To 


79' 3". 
107' 8" 
115' 2" 
1250:5" 


59 1 3tV 


356' 0" 
360' 0" 


265' 0"
5\ 


275"0-; /' 
_? 8^ 


	


287 1 0"	 -/ 
29i'6"' ^i 
297' 6"-


112' 6" 


189' 
185' 0"-


314' 7" 


	


275' 0"	 •' 
287'8"o5 


291' 8"-
314' 7"-• 
318' 7"-
3236't3• 
328'.,6"--
338 2"---4"' 
343! 2"-
348k 2"--
353' 2"-5 


	


358"2"	
S 


363.' 2" 
368"2"J 
371.' 4"-3,a 
376' 4"-
39' 3"--3







Assay Footage Intervals	 ..Continued 


0


Assay No. 


1 
.2 
.3 


4 
5 


.6 
7 
8 
9 


10 
11 
12 
13 


From To 


357' 10" '362' 11"V8 
.398' 4" '403' 
403' 4" 408' 4?? V 


408 1 .4" 4' "	 '	 '• 
413' 4" 418' 4" ' A 


418 1 4" 424' 0" 
424' 0" 429' 0." 
429' 0" 434' O',	 ..	 ',,	 .,..:,•.	 .,	 '. 
434' 0" 439' Q 


- 


393' 0" 398' 4V?/ 


388' 0" 393' 0" 
383' 0" 388' 0"•


Drill Hole No. 


E-4 
E-4 
E-4 


'E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4 
E-4







TELEPHONE 3-3302 Hand	
36428-36414L 


Sample Serial


IRON 
Per Cent


IC 
Per Cent Per Cent 


Ni 


10.0 0.2714
1
09029 


29.8 0'3330.1 


11.14 0.256 090144 


60 lo,16o 10.036 


19.2 0.666 09058 


5.0 0.20S 0.036 


5.2 1 0.235 0.036 


26.13 10.792 0.073 


26.8 106860073 


33.2 o.87310.088 


29.2 0.3020.080 
I t 


214.0 100684.1to.080 


214.6 0.7030473 


15. 8 0.03 


3.6. 0.006Norie 


149.0 1.8790.176 


16.2 0.225 0.036


TUNCSTTC 
OXIDE 


Per Cent 
Per Cent 


3.35 


1.) . 


14.7? 


1.71 


9.70 


1.86 


2.37 


13 * 1^471 


0 
.L13 • 


16.08 


12.1331 


13 o 32 1 


30,41 1 


7•79


Jo1.nd	 '. Beers	 Lric. 
Mine	 ............................... 


Sh	 lrtockporttMaine 


RESULTS PER TON OF 2000 POUNDS y 7, 1,960 


nmber
II	 COLE) 


()zs. per Ton
COLE) 


VALUE
SILVER 


Ozs. per'
LEAD 


Per Cent
COPPER 
Pe r Cent INSOL. 


Per Cent
ZINC 


Per Cent
Wet Wet 


S-3-1 D.113


UNION ASSAY OFFICE, Inc. 
J. V. SADLER, President 
A. C. SELBY, Vice-Pres. & Treas. 
Lily M. Hoftinger, Secretary 


Salt Lake City 10, Utah 


ASSAY REPORT 


O176 


3-3-4	 0005 


S-3--	 0.239 


P-i-i	 100119 


P-1-2


0,233 


E-3-2	 0.308 


E-33	 0.289 


10.598 


F,-3-7	 !0*233 - 


S-2-1 .	 ).302 


3-2-2	 .	 6.226 


Remarks...................................................... 


Charges $.20)..0.00 ................................


.----.---.-----.--. -.:--.-- ..	 _.L_ - 







.	 . 


VELEPHONE EM 3-3302
	


Hand Sample Serial. .6%961. 


Mine ..................... o1.FA...B.er., ... Inc a...................................................... 


RESULTS PER TON OF 2000 POUNDS	 May 13, 1960


ASSAY REPORT 


UNION ASSAY OFFICE, Inc. 
J. V. SAD1ER, President 
W. C. WANL ASS, Vice-Pres. & Treas. 
LILY M. HOTTiF'IOER, Secretary 


Salt Lake City 10, Utah


it	
t	 ee 


	
Cent  


VALUE 


Sn 


E-3-3	 None 


5-2-1	 None 


5-2-2	 None


emc.rks ...............................................................................
/ 


Ch.arç"::	 .............................................................	 1.T.X	 .... 







TELEPHONE 3-3302 Hand 
Sample Serial . 873.36.51 ASSAY REPORT 


UNION ASSAY OFFICE, Inc. 
J. V. SADLER, President 
A. C. SELBY Vice-Pres. & Treas. 
Lily M. HofInger, Secretary 


RESULTS PER TON OF 2000 POU	
Salt Lake City 101 Utah


NDS 	 May 2I, 1960 
GOLD	 GOLD	 SILVER	 LEAD COPPER	 ZINC 


i Ozs. per Ton	 VALUE	 Ozs. per Ton I Per Cent Per 	 Per Cent Per Cent Wet	 Wet 


II	 Ni 


Mine :................


SULPHUR TUNGSTIC II IRON	 MM Il Per Cent	 OXIDE ji Per Cent H Per Cent	 Per Cent Per Cent


Co	 Sri 


Number 


'0.126 0.301 14.60 


11 0.195 
1!


31423 


11 09220 0 * 794 08 


0.100 0.273 1	 2.79 


o,ii' 110. 126 0.292 14.13 


• 2.217 0.713 0651 


/.a 2.3 11 0e239 0.1496 5.12 


1109170 1 1 0.233 2.35 


0.133 09329! 3.1414 


• 0.132 0.356 3.914 


•10*132 0.3141  3o43


o./3	 10.119 1 0.3760.3 u, L1 3.61 


11 0ollI 0.1412 5.014 


10007 0.390 11	 .7o3 805


0.056 00101 


E-1-]. 


H
H13'1 


H-15-85-1-6 


Ir.-1351-7 


rr..13i-3 


H.'15'.351-'9 


1115'85-1-10 


H1535-.1-12 


H'45-'35-1-13 


U...1	 ....').


.


10e0 0*029 0 Ill. 


M 09022None 


15*4 04731 


1296 0o036 


17.0 0.058 


15.6 0.0515 '& 


12.2 0.036 


114.0 Q.036.3""'


 14.2 0.01)33( 


1398 0.03613 


11.6 I 0.036Sb 


10.14 0.01432 


1±J73 '-


5.14 


.


Remarks.................................................................................................................................................................................... 


Charges$.196,00................................................







COPPER 
Per Cent 


Wet 


0.138


May26, 
INSOL. 
Per Cent


1960 
ZINC 


Per Cent
SULPHUR 


Per Cent 


8000


Salt Lake City 


Per Cent 


Ni


10, Utah 


IRON 
Per Cent 


15.6


Per Cent 


Co


Per Cent 


Sn 


0.475	 1 0.073 


0.302 - 1243 0.781/ 2508 0.088 


0.33k v 15.81 0.967 31.2 0.110 


0.36 19.53 1,077/ 32.2 0.117 None 


-17.99 01998 29.6 0U7 


0.I2 16 9.38 0.601 20.6 0.073 


0.2q71 7.2-4 0,, 459 ,- 17.8 0.051 


0.258 8.50 o.534 20.0	 1 0.051 


0-390 7-081 H	 o.L35	 18.14.	 o.oia.L il 


)N OF 2000 POUNDS 


SILVER	 LEAD 
Ozs. per Ton Per Cent Wet


0.1891! 


0.4,53 


0.11911


7.74 0.528 16.6 0.051 


5,64110.37	 12.0 0.036 


4.17	 12.8 o.oia 


TELEPHONE 3:3302	 Hand
Sample Serial 


Mine ............... 


Ea


ASSAY REPORT 


UNION ASSAY OFFICE, Inc. 
J. V. SADLER, President 
A. C. SELBY, Vice-Pres. & Treas. 
Lily M. Hoftinger, Secretary 


.


RESULTS PER Ti 


GOLD GOLD 
Ozs. per Ton VALUE 


No.y


Number 


E-L-1 


E4.-2 


E-14-3 


E-4—l4 


E-I9 


E-L..10 


-L-ii 


E-t-13


11--]


	
Remarks----- --	 --	 - ---- - -- - ----- -- ---- ---- --	 --- ------	 - -- -------- - --- ---- ------ ----------------- ------- ------- --- - --------------- ----------------------------------- --- ----------------------


----
Charges $160900
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STAGE III DRILLING 


Supplement to March Report 


General Information relative to: 


Drill Hole No. 3 (P-i) 
Drill Hole No. .4 (S-2) 
Drill Hole No. 5 (E - i) 
Drill Hole No. 6 (F-2) 
Drill Hole No, 7 (S-3) 
Drill Hole No. 8 (F-2) 
Drill Hole No. 9 (S-4) 
Drill Hole No. 10 (E-3) 


Report on April Drilling 


General Information relative to: 


Drill Hole No. ii (H-32-S-1) 
Drill Hole No. 12 (P-2) 
Drill Hole No. 13 (H-15. 8-5) 
Drill Hole No. 14 (E-4) 


DRILL LOGS


Drill Hole No. 11 (H-32-S-1) 
Drill Hole No, 12 (P-2) 
Drill Hole No. 13 (H-15.8-S) 
Drill Hole No. 14 (E-'4) 


Pack Sack Drill Hole Bird No. 1 
Pack Sack Drill Hole Bird No. 2 


DRILL HOLE CROSS-SECTIONS 


Drill Hole No. 11 (H-32-S-1) 
Drill Hole No, 12 (P-2) 
Drill Hole No. 13 (H-iS. 8-S)


Drill Hole Location Map 







STAGE III DRILLING 


Supplement to March Report 


General Information 


	


•	 With the completion of drill hole P-i on March 2, 1960, a total effort 


	


•	 began to complete the ice drilling while conditions were favorable, 
Because of the fluctuating conditions of the weather in the State of 
Maine, it is impossible to make a long-range prediction of ice conditions 
at the beginning of the season. The maximum ice thickness attained by 
freezing lake water is probably less than 13 inches. Without snow for 
protectipn water standing on the ice will, as a result of 12 hours of rain, 
go under the ice through cracks, widening the cracks to holes up to 
four feet in diameter with a whirlpool action. It is necessary' that snow 
cover the ice to a depth of six inches to protect the ice through periods 
of rain and warm temperature. With such protection the ice will remain 
safe through at least twenty-four hours of rain, and the added moisture 
will remain on top of the ice until the,following freezing period. Moisturç 
held on top of the ice until it is frozen must'account for the extra four 
inches to six inches of thickness that is necessary for safely operating 


	


•	 heavy equipxnt on the ice. During the current 'season the ice conditions 
remained favorable through several periods of warm temperature 
accompanied by heavy rainfall, Two light snowfalls in succession 
created per'sistent ground blizzard conditions which lasted for a period, 
of two weeks. Travel on the ice grid was extremely difficult since no 
path would remain broken for more than a few minute. During the 
last three 'days of the ice drilling pr9gram heavy rain and warm weather 
were quickly making ice conditions unsafe for heavy equipment. Drill 
hole E-3 was stopped after cutting 32 feet of rock below the section of 
ore. Standing water two inches to -four inches deep was present during 
the rem. oval- of the drill rig platform. Whirlpool action had widened 
the hole through the ice beneath the 'platform' to approximately three feet 
in" diameter. In reipoving the equipment from the ice' all the heavy 
equipment broke through the ice approximately 50 feet from shore in 
three feet of water. All equipment was retrieved without damage. 


Drill Hole No. 3 (P-i) 


The characteristics of this drill hole were included in the February 1960 
written report.' The lithologic description of the core to the 'total depth 
of 662' is included in the March 1960 report for observation.







S	 Drill Hole No, 4 (S-2) 


As mentioned 'in the February 1960 report, this drill hole locatjon was 
determined by extensive and detailed Magnetometer, Horizontal Coil 
EM and Vertical Coil EM surveys. The target was determined by the 
Vertical Coil EM unit to liebetween the coordinates 91. OS & BL and 
91. OS & 0, 90W. An azimuth of N 42° W was chosen for the purpose of 
intercepting the cbnductor only a few degrees from a line normal to the 
strike of the surface trace withoUt deviating too far from geophysical 
data obtained on traverse 91, OS. The -45 1 angle was designed to place 
the drill hole at a depth of 130" between the above coordinates. The 
quartz -biotite -chlorite schist containing-up to 5% graphite was cut as 
the top'of the bedrock at 51 1 10", Gabbro appears in the core at a 


	


•	 drill hole depth of 127 1 10" and is present to 140 1 7", The gabbro is cut 
by pegmatite so that it is separated into zones ranging from 1' to 4' in 


	


•	 thickness. From 175 1 0" to 188 1 4" veins of massive pyr'hotite occur, 
and the conclusion is made that the host rock is a quartz-biotite schist. 
The biotite-rich, pyroxene ultra -bâs'ic '?lying below the pyrrhotite 


• veins from 189 9 7" to 191 1 7" is essentially barren of sulfides, containing 
ohly 116 pyrrhotite. That there is insufficient ultra-basic rock present 
to justify the existence of approximately 4. 1 of massive pyrrhotite is 


•	 obvious, After considering the occurrence of massive pyrrhotite in 
drill holes S-i (drilled 2/24/59 to 2/26/59) and S-2, the conclusion 
was made that the sulfide was "squeezed" out of a more generous ultra-
basic body. Because of the dominant east dip of the rocks on the east 
shore of Crawford Pond the suggestion was strong that the major basic 
body lay to the -east. Drill hole S-2 extende-d the equivalent of a 4' vein 
of massive pyrrhotite 350'northeâstwàrd from drill hole S-i, and the 
evidence provided by both' cores led to the location of drill hole S-3. 


Drill Hole No. 5 (E - i) 


Drill Hole E-i was drilled vertically through the East Side Conductor 
to determine the value of the Vertical Loop EM Survey at-the north end 


•	 of the ice grid. The location on traverse 42S and 4E resulted from the 
decision to drill as close to the pit (34S & 1,5E, see Harriman Grid) 


•	 as possible without becoming involved in the conductor offset between 
•	 ,	 30S and 40S.	 Although the offset produced by the Vertical Loop EM' 


Survey indicates favorable structure for the accumulation of nickel ore, 


	


•	 the picture resulting from a single geophysical survey could be distorted. 
The problem of property control also dictated that the 'lo'cation of E -1 


•	 be a's far' south as traverse 42S until property negotiations u nderway could 
be resolved. 


The Drill Log of E - i is essentially separated into two parts because of 
•	 an accident that happened at a drill hole depth of 241 1 . The core barrel







	


•	 was accidentally dropped down the hale and broken. Attempts to 
retrieve the barrel by fishing were unsuccessful. An effort to enlarge. 
the hole to a depth of 241 1 in order to retrieve the barrel resulted in the 
loss of the hole at approximately 208' in depth. From this depth a new 
hole was continued and the drill core saved. Correlation of the duplicated 
horizon was made by the Field Team and is presented in the cross.-section 
of drill holeE-1 (March 1960 report). Gabbro is intermittently present 


•	 in the core from a depth of 164 9 . The amount of pyrrhotite in the gabbro 
became significant below a depth of 276'. Chioritic peridotite was cut 
from 282' to 305 1 . The ultra-basic appears to be of the highly altered 
type found adjacent to the more favorable zones in previous drilling. 
The amount of pyrrhot,ite in schist, gabbro and peridbtite is significant 
between 273' and 298',. Although the percentage is not considered 
ore-grade with respect to present standards of measurement, the value 
of the evidence produced by the drill hole cannot be overestimated. 


Drill Hole No. 6 (F-2) 


•	 Magnetometer and Horizontal Loop EM Surveys during the winter of • .	 1958 to 1959 provided an abundance of evidence that the. Fuller's Island 
aTea was anomalous. It was not until 1960 that a conductor axis was 
located with the Vertical Loop EM equipment. This northeast-southwest 
conductor axis was surveyed in detail with the Sharpe SE-100 equipment 
and hole No. F-2 was designed to take advantage of the combined 
geophysical data.	 Although no ultra-basic rock was, cut in the hole, 
the abundance of pyrrhotitein the core from 55' to 129' strongly suggests 
the presence of an ultra-basic body nearby, possibly at depth. Two 
parallel conductors were located approximately 200' apart trending 
through the Fuller's Island area, • The conductors were located and 
defined on a special ice grid laid out with a baseline trend northeast-
southwest and can best be seen presented on this 'grid. • The eastern 
conductor was drilled since it provided the strongest geophysical data 
and correlated to the best advantage with the data supplied from surveys 
on the regular ice grid. 


Drill Hole No. 7 (S-3) 


The information provided by Magnetometer and Horizontal Coil EM 
•	 surveys in the Spruce Island area, and the results of drill holes 


S-i (1959) and-S-2 suggested the locatiOn of S-3. This drill hole was 
designed to locate the 'ultra-basic 'source -of the 4' vein of pyrrhotte 


	


•	 cut by the two previous holes,' The conductor axis determined by the 
• •	 Sharpe SE-100 unit was obviously the-vin of pyrrhotite which was the 


• ideal 'electrical conductor in the area. Attempts to project the 
conductor south of 94S were unsuccessful with the three types of







geophysical equipment used. The strike of the rocks on the shoreline 
east of Spruce Island is approximately east-west which is at a right-
angle relative to the strike on the eastern shore of Crawford Pond from 
40S to 76S. The possibility of structural control altering the north-
south trend, the dominant east dip of the rocks, supported by the 
Magnetometer and Horizontal Coil EM anomaly east of the S-i location, 
determined the location of S-3. Gabbro was cut at a drill hole depth of 
50' and peridotite at 6 1 . The significantly mineralized ultra-basic 
was cut from 100' to 126 1 . The 4' of massive and semi-massive 
pyrrhotite is definitely in ultra-basic rock and not "squeezed" into the 
schist as noted in drill holes S-i and S-2. The alternating sections 
of gabbro and peridotite suggest that drill hole S-3 cut a marginal 
portion of the ultra-basic body and that drill holes further to the east 
would cut a more generous mineralized section. 


Drill Hole No. 8 (E2) 


• .	 Drill Hole E-2 was designed to intersect the East-Side-Ice Grid 
•	 Conductor between 42S and the Spruce Island area, An extensive 


and detailed Vertical Coil EM survey was made before locating the 
drill hole on traverse 74S. The cross-overs determined by the 


•	 receiver unit on line 74S were run from varying transmitter-receiver 
separations both north and south. Cross-overs at 1, 9W were obtained 
with the transmitter unit located on lines 66S and 82S. Bedrock was 
cut at 147' in the form of fine-grained quartz-biotite pegmatite which 
continued to a drill hole depth of 2572. 


The rock cut to a total depth of 463' did not include ultra-basics or 
the quartz-biotite-chlorite schist containing minor graphite that has 
been determined by experience to border an ultra-basic body. 
Mineralization in the core was confined to minor pyrrhotite apparently 
replacing feldspar crystals in a pegmatized lime rock. 


Drill Hole No.. 9 (S-4) 


	


• . • .	 This drill hole was designed to project the nickel ore northward from 


	


•	 the S-3 location, . The location was based on Sharpe SE-iOO receiver 
cross-overs from transmitter locations both north and south, Rock 


	


•	 types characteristically favorable to ultra-basic areas were cut from 


	


•	 54' to 281' drill hole depth. No ultra-basic rock was cut in the drill 
hole and it was assumed that'thgraphite present throughout the 


• .	 section accounted in part for the Sharpe cross-overs. There- is a 
possibility that the location and direction of the powerline crossing







Sfrom the east mainland to Spruce Island could distort the geophysical 
picture a sufficient amount to cause a drill hole to miss the target. 
This power line location can be accurately located by a line drawn 


•	 between the coordinates 92S & 2E and 90S & 2W. 


Drill Hole No. 10 (E-3) 


The last detailed Vertical Coil EM Survey on the ice grid determined 
the location of E-3. The survey began at traverse 20S on the Harriman 
grid and was continued through 58S on the ice grid. The location of 
E-3 was selected on traverse 52S to check the East-Side Conductor 
1000' south of the drill hole E-1 location. The lithology of the rock 
cut from 135' to the total depth of 322' was characteristic of the more 
successful drill holes. Peridotite was cut at 224' and the heavily 
mineralized section of ore extended from 254' to 290' drill hole depth 


*	 *	 *	 •*	 * 


.	 STAGE III DRILLING - APRIL 


General Information 


With the ice drilling completed, Stage III drilling continued on land 
on the Crawford Pond Prospect. Three drill holes were completed 
in April. They are designated as H-32-S-1, P'-2, and H-15. 8-S. 
In addition, one drill hole designated as E-4 was in progress and 
had attained a depth of 60' at the end of the month. The location of 
drill holes H-32-S-1, P-i 'and E-4 was tentatively approved by 
telephone conversation by Mr. Williams of the OME Field Team. 
Formal approval has been received on drilT hole H-, 32-S-1 from 
Mr. Robert A. Laurence, .Executive Officer, OME,, Region V 
by letter dated April 7, 1960. The drilling, as explained in the 
following text, is characterized by the intent to lengthen the nickel 
orebody on land in both northerly and southerly directions,: 


Drill. Hole No. 11 (H-32-S-1) 


The ice drilling program located the ultra-basic body on the Crawford 
•	 Pond ice grid beneath the coordinates 42. OOS &4, OOE (Drill Hole E-i) 


•	 and 52 OOS& 3.75E (Drill Hole E-3). Extensive Vertical Coil EM 
•	 •	 surveys run in both northward and southward directions had conclusively 


connebted the nickel ore conductor on the Harriman grid with the







	


•	 East-Side Conductor on the ice grid. Correlation of the Vertical 
Coil EM survey with the Self-Potential and Magnetometer surveys 
suggested the location of drill hole H-32-S-1. The specific 
location of the drill hole is approximately 180 north of the gossan 
pit located on the Harriman grid at 34.00S & 1. SE. In 1959 this 
pit had been 'drilled with the pack-sack unit providing core with 
significant sulfide. Two holes-were drilled in the pit with the first 
hole (Bird #1) located at 33. 75S & 1, 5OE. Since this first hole was 


	


• 	


S 	
cutting excessive pegmatite and quartz rock, the hole was terminated 


	


•	 at 34 1 0". A second hole was drilled-at 33. 95S & 1, 4E to a depth of 
32 1 4", the' core of which provided more adequate information about 


	


•	 the sulfidec.ontent of the ultra-basic. Both logs of these pack-sack 


	


•	 '	 holes are submitted with this report for observation. Based on the 
information listed above, drill hole H-32-S-1 was designed to 
investigate the geophysical anomalies and expected to cut ultra-basic 
rock with significant sulfides. Peridotite was cut from 255' to 287' 
containing a maximum of 2'0 pyrrhotite. Based on the strength of 
the geophysical anomalies and the amount of pyrrhotite "squeezed" 
into the schist from 8 1 9" to 350 1 0" it is the opinion of the Field Team 


	


•	 that full satisfaction was not derived from the drill hole with respect' 


	


•	 '	 to the ultra-basic body at this location. 


Drill Hole No. 12 (P-2) 


.•


Drill hole P-2 was designed to provide information with respect to 
the anomalies obtained from the various geophysical surveys on the 
north end of the Harriman grid and to supplement the information 
obtained from drill hole P-i. Since P-1 was 'designed to investigate' 
the Potential -Drop -'Ratio anomaly in addition to the anomalous 
values of the other geophysical surveys it was necessarily collared 
at 18N & 5, 2E. • This, drill hole cut through the anomalous area, 
defined by the Magnetometer, Horizontal Loop' EM and. Vertical Loop 
EM surveys at a depth of 400' to' 500 . 1 . • Although this horizon was 
masked by pegmatite, the possibility remained that the drill hple 
could have passed beneath the conductor horizon, . Drill hole P-2 
cut basic rock containing 516 to 1216 finely-divided and disseminated 
pyrrhotite from 2' to 250 drill hole depth. This hole was stopped 
at 315' in pegmatite. No graphite was cut in this drill hole and, it' is 
the opinion of some company personnel that the amount of sulfide in 
the drill core is sufficient to represent the geophysical conductor. 
If this be true with respect to the Hprizontal Loop' EM survey - 
then the progressivelyjncreaaed response toward the south suggests 
a corresponding increase in ulfide content' toward' the. south and 
not necessarily a decrease in depth to the conductor, 	 '	 V







Drill Hole No.13 .(H-15. 8-S) 


During the Stage II drilling program, Drill hole CP-5	 (Location;	 0 


• 14. 3S and 1. 45E;	 Azimuth; N 72° W;	 Angle -45°)	 cut peridotite 
from 214' to 374' drill hole depth and was considered an extraordinarily 
valuable hole with respect to the sulfide content in the core.	 In an 


• attempt to extend the nickel orebody to the south, drill hole CP-13. 
was drilled at the coordinates:	 Location 17$ & 1. 15E;	 Azimuth N 72° W 
Angle -45 0 .	 Although CP13 cut peridite from 186 to 339' the 


• sulfide content of the core did not exceed 101o.	 Drill hole CF-15 
drilled at the following coordinates: 	 Location 20S & L 11 5E; 
Azimuth N. 72 1 W;	 Angle _450,	 cut no peridotite to the total depth 	 'f 


• of 450 1 .	 During the Stage III drilling program, drill hole H-iS. 8-S. 
was designed to test the consistent and valid geophysical conductor 
at a different horizon. 	 Peridotite was cut in this hole from 224' to 395' 
drill hole depth.	 The amount of sulfide in the core is significant to 
the extent that the reasons for designing the hole were justified. 
The drill log of H45. 8-S accompanies this report. 


Drill Hole No. 14	 (E-4) 


• In de signing drill hole E-4, full account was taken of the mineralized 
• ultra-basic horizons cut in drill hole E-1 and drill hole E-3. 	 Both 


S


S


E-i and E-3 were drilled through the ice on Crawford Pond during 
the Stage III drilling program.	 The coordinates of these two holes 
are:	 . 


• Drill Hole No. 5	 (E -1.)	 Drill Hole. No.	 10	 (E-3) 
Location:	 42. OOS & 4.00E	 Location:	 52.. OOS & 3, 75E 
Angle:	 -90°	 Angle:	 -900


The center of the ore zone on E-1 and E-3 was projected southward 
and used as the center of a target area below the Crawford Pond 
ice grid coordinates 59. 10S & 2.40E. The diameter Ofthe target 
area as determined by the. width of the heavily mineralized portion 
of E-3 core is approximately 7..0 1 . An'angle of -4° from the collar 
location of drill hole E-4 cuts.thé target area in the center'. Based 
on information derived-from E-3 it is expect 5cd that E-4 will cut 


• S diorite at. 350 11 and cut peridotite. at 375' drill hole depths.. If the 
heavily mineralized horizon pef'sistfrom E-3 to the target area 
of E-4, the center of the ore zone should be cut at approximately 


• 	 S •	 4301 drill hole depth in E-4. • As mentioned in connection with the 
location of other drill holes, extensive Vertical Coil EM work was 


• 	 S 	 S 	


5 	 done on the Crawford Pond ice grid during the Stage III drilling 
program in preparation for the location of future drill holes such 


.	
•







DRILL LOG 


Hole No..: H-32-S-1 Angle: _900 
Location: 32S + 0,.5E Depth: 5121 


Harriman Grid Elevation: 205,8' 
Logged by: D. E. Wyke 


Drill Hole Data: 


0 , 0" -	 2'O" BX casing 
2'Q" -	 816" BX core 
8 1 6" -	 512 1 0" AX core 


Depth Lithology 


0 1 0" -	 2 1 0" OVêi'burden, 


2 1 0" -	 4 1 2" Pegrnatite:	 quartz, biotite, 


4 1 2" -	 8'9" Schist: quartz, biotite; strong peg-
m atization; minor chlorite; s chistosity 
angle inconsistent;	 occasional pyrhotite• 
crystal;	 minor copper;	 sulfide probably 


• .	 . associated with pegmatite. 


8 1 9" -	 19 1 2" Pegmatite:	 quartz, biotite. 


19 1 2" -	 21 1 0" Pegmatized rock: quartz-biotite schist 
at top and bottom of section; 
19 1 5" - 20 1 3"	 pégmatized dolomite or 


• marble with 116 to 316 pyrrhotite and 
minor serpentine and chlorite, 


2110" -	 33151' Pegmatite: quartz, biotite; occasional 
• pyrrhotite crystal, 


33'5" -	 34 1 5" Diorite:	 fine-grained;-l% pyrrhotite; 
top and bottom altered, 


34 1 5" -	 40 1 6" Pegmatite: quartz, biotite, 


40 1 6" -	 46'5" Schist:	 hornblende; minor pyrrhotite; 
calcite on fractures; 


•	 • . 445" - 454" pegmatized carbonate with 
116 pyrrhotite in lower 3/4 zone, 


46 1 5"	 • - 54'9" Pegmatite: quartz, biotite; few narrow 
• zones hornblende schist,







• DRILL LOG: H-32-S-1 2 


O
54 1 9 11 - 60'O" Schist:	 hornblende; numerous 1/8" veins 


of quartz. 


60 1 0"	 - 66'3" Pegrnatite.:	 quartz,. biotite, 


• 6613"	 - 71 1 8" Schist:	 hornblende;	 1/8" veins quartz; 
70 1 8." - 718"	 strong pegniatization. 


71'8"	 - 73'7"	 . Pegmatite:	 quartz, biotite, 


73'7"	 - 75'3'.' Pegmatized carbonate. 


7513' t 	 - 7714't Pegmatite:	 quartz, biotite, 


7714"	 - 78 1 11" Schist:	 hornblende with 1/8" quartz veins. 


78 1 11"	 - 110 1 10" Pegmatité: quartz, biotite; 
79 1 0" - 79 1 8"	 quartz-biotite schist; 
88 1 8" - 89'7"	 top 3" biotite -rich with 116 


pyrrhotite and lower part 


hornblende schist; 
105 1 0" - 105 1 8"	 quartz-biotite schist, 


110 , 10"	 - 113 1 6" Schist:	 quartz, biotite;	 chlorite;	 minor 
graphite;	 strong pegmatization;	 generally 
irregular schistosity angle;	 116 to 516 
pyrrhotite parallel to schistosity. 


11316"	 - 120'O" Pegmatite: quartz, muscovite; minor garnet. 


120 1 0"	 - 130 1 6" Schist:	 quartz, biotite; muscovite, chlorite; 
minor graphite; . pyrrhotite to 116. 


130 1 6"	 - 139'O" Pegmatite: quartz, muscovite; minor garnet. 


139 1 0"	 - 171 1 6" Schist:	 quartz,. biotite, chlorite; 	 graphite 
• . 116 to 216;	 pyrrhotite 216 to 516 parallel to 


•	 . . schistosity; 
• 14919" - 1505"	 dominantly quartz; 


• 15119"	 152 1 2"	 quartz-muscovite pegmatite 
• 15512" - 155 1 11"	 quartz-muscovite pegmatite 


171 1 6"	 •	 - 179 1 0" Pegmatite: quartz, biotite, muscovite.







DRILL LOG: H-32-S-1
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179 1 0" 	 18615" Schist	 quartz, biotite, chlorite; minor 
garnet;	 probable serpentine; 	 minor graphite; 
generally 216tp 516 pyrrhotite; 
182 1 4" - 183 1 6"	 quartz, muscovite pegmatite. 


186'5"	 -	 187 1 8" Quartz with localized abundant biotite, 


187'8"	 -	 204 1 0" Pegmatite:	 quartz, biotite, 


204 1 0"	 -	 216'8" Schist:	 quartz, biotite,	 chlorite; possible 
serpentine;	 216 to 516 pyrrhotite parallel to 
schistosity; 
213' - 215'	 schistosity angle 400 to 450, 


216 1 8"	 -	 219 1 5" Pegmatite: quartz, biotite; lower 5" 
quartz-muscovite pegmatite with several. 
large masses pyrrhotite associated with quartz. 


• 219 1 5"	 -	 231 1 0" Schist:	 quartz, biotite, chlorite; minor 
garnet;	 minor graphite; 
224'4" - 224'll"	 several large masses 
pyrrhotite associated with quartz. 


231 1 0"	 -	 234'9" Schist:	 quartz, biotite, chlorite; 	 116 to 516 
pyrrhotite;	 minor graphite and garnet. 


• 234 1 9"	 -	 237 1 10" Pegmatite: quartz, biotite, muscovite. 


237'lO"	 -	 240 1 1" Pégmatized quartz-biotite schist with 
abundant garnet. 


• 240 1 1"	 -	 241 1 10" Pegmatite: quartz, biotte, 


241 1 10"	 • -	 255 1 10" Schist:	 quartz, biotite, chlorite; bands 
of quartz -muscovite pegmatite;	 s chistosity 
angle 50°, 


255 1 10"	 -	 261 1 9" Peridotite:	 pyroxene, chlorite, anthophyllite, 
• serpentine; pyrrhotite 516 to 1516; 


257 9 7" - 259 0 0"	 quartz, biotite pegmatite; 
260 1 9" - 261 2 2"	 quartz, biotite pegmatite; 


• 26112" - 261'9"	 biotite rich peridotite7with 
serpentine on fractures, 


261 1 9"	 •	 -	 • 275 1 0" Peridotite:	 pyroxene, chlorite; serpentine; 
pyrrhotite 116 to 2%,







• DRILL LOG: H-32-S-1 4 


•	 27510"	 - 278 1 4" Pegmatite	 quartz, botite; probable 
inclusions of biotite-rich ultrabasic from 
2772"	 •27710", 


282 1 0"	 • Peridotite:	 pyroxene, chlorite, serpentine; 
• pyrrhotite to 516, 


• 282 1 0"	 - 282 1 7" Pegmatite: quartz with pyrrhotite in 1/8" 
veinlets, 


•	 282 1 7" 28714" Peridotite:biotite-rich:	 altered; 
116 to 216 pyrrhotite: 


- 285 1 10"	 quartz-biotite pegmatite; 
2865"	 287 1 4"	 quartz-biotite pegmatite. 


287 1 4"	 - 293 1 10" Schist:	 quartz, biotite, chlorite; minor 
graphite; pyrrhotite 2%to 516 parallel to 
schistosity. 


29 3 1 10"	 - 294 1 6" Pegmatite;	 quartz, biotite, garnet. 


. 294'6"	 - 296'3" Schist:	 hornblende; thin bands of quartz; 
116 pyrrhotite, 


296 1 3"	 - 297 1 0" Pegmatite: quartz, biotite; 2" band 
biotite schist in center of section. 


297 1 0"	 - 312 1 2" Schist: quartz, biotite, chlorite; garnet 
present; minor graphite; pyrrhotite 216 to 51o; 
310 1 3"	 - 311 1 2"	 quartz; 
310 1 10" - 311 1 2"	 pyrrhotite vein tutting 


core approximately 1" in 
thickness; 


311 1 6"	 - 3122"	 quartz -biotite pegmatite. 


• 31212"	 - 317 1 0" Schist:	 quartz, biotite; schistosity angle 55°. 


•	 317'O"	 - 326 1 10" Schist: hornblende with quartz stringers; •	 • • 317'i O" - 319 1 5" quartz-biotite pegmatité. 


•	 326110"	 - 328 1 10" Pegmatite: quartz, biotite, muscovite. 


•	 328'lO"	 - 331 1 6" Schist:	 quartz, biotite, 


331'6"	 - 33714" Pegmatité: quartz, biotite, 


3371411 33819" Schist:	 hornblende,







DRILL LOG H32 S1 .	 5 


• .	 33819"	 - 35014t1 Schist: quartz, biotite, chlorite; highly 
pegmatized;	 pyrrhotite to 116; 


• . •	 schistosity angle 65°, 


•	 350° '4" 1 3552" Pegmatite: quartz with minor biotite; 
garnet lower 6". 


355'2"	 - 3726" Schist:	 quartz, biotite, 


372'6"	 - 377 1 9" Pegmatite,quartz, muscovite, garnet. 


377'9"	 •- 415'S" Schist: quartz, biotite; strong pegmatiza-
tion in some zones 1' to 3' in thickness; 
few zones include chlorite; only minor 
mineralization, 


427 1 10"	 : Schist:	 hornblendë; calcite in fractures. 


427 1 10"	 - 51210" Schist: quartz, biotite; minor zones with. 
•	 • chlorite;	 schistosity angle 40° to 50°; 


• 46310" - 464 0 2" hornblende schist. 


•	 * *	 *	 Total Depth - 512 1 0"	 *	 *. • *


H.







DRILL LOG 


S Hole No. P-2 Angle:	 900 
Locaticn: 20N+2,25E Depth:	 3151 


Harriman Grid Elevation:	 290, 5' a. s. 1. 
Logged by: D,E.Wyke 


Drill Hole Data: 
O'O"	 -	 26'6" BX casing 


26'6"	 -	 27'7" BX core 
27'7"	 -	 315 1 0" AX core 


Depth Lithology 


O'O" -	 26'6" Overburden. 


26'6" 3 31 u Perjotite:	 pyroxene, chlorite; finely 
divided and disseminated pyrrhotite to 1016. 


33'6" -	 39'O" Pegmatite:	 quartz, biotite. 


39'O" -	 44 1 6" Peridotite: pyroxene, chlorite; finely 
divided and disseminated pyrrhotite to 1016. 


44'&" -	 47 1 0" Pegmatite:	 quartz, biotite, 


47 1 0" -	 4799t1 Peridotite:	 pyroxene, chlorite; finely 
divided and disseminated pyrrhotite to 1016. 


4719". -	 48 1 7" Pegmatite:	 quartz, biotite, 


48'7" -	 59 1 5" Diorite: fine-grained; pyrrhotite to 20%. 


5915" -	 61 1 2" Pegmatite:	 quartz, biotite; biotite-rich 
below 60?5?, 


61'2" -	 67 1 6" Diorite:	 fine-grained; pyrrhotite to 116. 


67 1 6" -	 76'3" Pegmatite: quartz, biotite; 
68 1 8"	 -	 69 1 2"	 quartz-diorite; 
73 1 2"	 -	 74 1 9'	 biotite-rich pegmatite. 


76'3" -	 9419'T Peridotite:	 pyroxene, chlorite, anthophyllite; 
pyrrhotite generally 5% to 816; sulfide finely 
divided and disseminated; 
83 1 8"	 -	 84 1 4" quartz-biotite pegmatite; 
8414 ?t	 -	 85 1 6" biotite and chlorite-rich 


peridotite; 
86 1 0"	 -	 94 1 9" pyrrhotite 816 to 1016.







	


DRILL	 LOG:	 P-2 


	


94 1 9"	 -	 9813" 


	


9813"	 -	 9915t' 


99 1 5"-	 -	 10011" 


	


100 1 1"	 -	 10610" 


	


106 1 0"	 11614" 


	


116 1 4"	 -	 12014" 


	


120 1 4"	 -	 12116" 


	


121 1 6"	 ,-	 19515" 


.	 195'5"	 - 


	


204'9"	 -	 20818" 


	


208'8"	 -	 22013" 


	


220 1 3"	 -	 24511" 


	


'245 1 1"	 25010" 


	


250 1 0"	 -	 259'l" 


	


259 1 1"	 26519" 


	


265 1 9"	 -	 27319" 


	


273'9"	 -	 31510"


Pegmatité: quartz, biotite. 


Peridotite: pyroxene, chlorite, biotite; 
pyrrhotite to 316. 


Pegmatite: quartz ., biotite. 


Peridotite: pyroxene, chlorite; pyrrhotite 
to 3%. 


Peridotite: pyroxene, chlorite; pyrrhotite 
816 to-1-0%; 
109 1 3"	 -	 110 1 2"	 quartz'-biotite pegmatite. 


Pegmatite: quartz, biotite. 


Peridotite: pyroxene, chlorite; minor 
biotite; pyrrhotite 516, 


Pegmatite: quartz, biotite. 


Peridotite: pyroxéne, chlorite; pyrrhotite 
8% to 1016; anthophyllite lower 8". 


Pegmatite: quartz, biotite. 


Peridotite': pyroxene, chlorite; pyrrhotite 
816 to 1016; sulfide finely-divided and 
disseminated. 


Pegmatite: quartz," biotite; biotite -rich 
lower 8". 


1 
Gabbro: biotite-rich; pyrrhotite -116 to 116. 


Pegmatite: quartz, biotite. 


Pegmatite: quartz, muscovite; minor garnet. 


Quartz: minor tourmaline. 


Pegmatite: quartz-muscovite and quartz-
biotite;	 minor garnet; minor tourmaline, 


*	 TDA - 3150" * *







DRILL LOG 


Hole No. :H-15..8 -s Angle:	 450 
Location: 15. 80S 4- 1. 85E Depth:	 421' 


Harriman Grid Elevation:	 18396" 
Logged by: D. E..Wyke 


Drill Hole Data: 
0'0"	 -	 11 , 1" NX casing 
0 1 0"	 -	 12 1 0" BX casing 
8'9"	 -	 11 1 1" NX core 


11'1"	 -	 12 1 0" BXcore 
12'O"	 -	 421 1 0" AX core 


Depth Lithology 


O'O" -	 8'9" Overburden, 


8 1 9" -	 1117" Pegmatite: quartz, biotite. 


11 1 7" -	 18'6" Schist:	 quartz, biotite, hornblende; 
• schistosity angle 300. 


18'6" -	 27'8" Schist:	 quartz, biotite, 	 chlorite; 
minor graphite. 


27'8" -	 8610" Pegmatite: quartz, biotite; medium to 
• fine-grained; numerous 2" to 6" bands 


of quartz-biotite schist. 


86'O" -	 95'2" Schist:	 quartz, biotite, hornblende; 
schistosity angle 500; 


• 86' 0" - 86 1 4"	 abundant garnet; 
89 1 10" - 92 1 8"	 abundant garnet; 


• 9512" -	 98110" Schist:	 quartz, biotite, hornblende; 
poor schistosity;	 2" to 4" bands of) 
quartz biotite schist. 


98 1 10" -	 101'7" Pegmatite:	 quartz, biotite; essentially 
a strongly pegmatized quartz -biotite schist; 


• 100110" - 101 1 6"	 quartz -hbrnblende with 
calcite in fractures, 


10117"
-	 124 1 7" Schist:	 quartz, biotite; schistosity angle 551 


108 1 6"	 111 9 6" garnet present; hornblende 
increase gradual in lower 31,







DRILL LOG: H-15,8-S	 2 


124 1 7" - 141 1 10" Schist: quartz, hornblende; quartz intthin 
stringers at 300 angle; abundant calcite in 
fractures, 


141'10"	 -	 151 1 7"	 Schist: quartz, biotite; schistosity angle 47°. 


151 1 7"	 -	 157 1 3"	 Schist: hornblende; numerous quartz 
stringers cutting core at 45°, 


157 1 3"	 -	 162'2"	 Pegxnatite:• quartz, biotite; bands of 
hornblende schist; probably a pegmatized 
hornblende schist; abundant calcite on 
fractures in hornblende zones, 


162 1 2"	 -	 183'7" Schist: quartz, hornblende; quartz in 
stringers; 
164 1 6" - 165 1 2"	 quartz dominant; 
166 1 0" - 168 1 5"	 quartz dominant; 
181'4" - 18213"	 quartz dominant, 


183'7"	 -	 190 1 2" Schist:	 alternating quartz-biotite and 
quartz -biotite -hornblende;	 several 
quartz-biotite pegmatite zones 2" to 4"; 
185 1 3" - 185 1 8"	 biotite-rich zone with 
minor pyroxene, chlorite, and 516 pyrrhotite. 


19Q'2"	 -	 210'4" Schist:	 quartz, biotite, chlorite; minor 
graphite; serpentine in fractures; 2 narrow 
4" zones with hornblende and biotite; 
pyrite in vugular core lower 8 11 ; pyrrhotite 
generally 116 through core parallel to 
schistosity; schistosity angle 65°, 


210 1 4" 	 -	 213 1 11" Schist:	 quartz, biotite, hornblende. 


213 1 11"	 -	 224'i" Schist:	 quartz, biotite, chlorite; graphite 
216 to 516;	 graphite content higher lower 18", 
approximately 516 to 1016, 


224 1 1",	 -	 242 1 2" Peridotite:	 pyroxene, chlorite; 
22411 tt	 228 1 10"	 pyrrhotite 816 to 1016; 


• 228110" - 237'9"	 pyrrhotite 2% to 516 with 
less chlorite than adjacent 
zones; 


W	 • 237.'9" - 242 1 2"	 pyrrhotite 816 to 10%.







DRILL LOG: H-15.8-S
	


3 


242 1 2" -	 246 1 1" Pegmatite: quartz, biotite; abundant 
fine-grained biotite, 


246 t 1" -	 252 1 2" Schist:	 quartz, biotite; strong pegma-
tization: 
246 1 1"	 2464"	 1/8" pyrrhotite vein; 
247 9 2" - 247 1 3"	 1"	 pyrrhotite vein; 
247 1 6" - 252 1 2"	 pyrrhotite to 2016 with 


several bands of biotite-rich 
peridotite 


252 1 2" -	 256 1 10" Pegmatite: quartz dominant; minor 
biotite and muscovite; 
25515" - 256 1 1"	 band of biotite and 
chlorite-rich peridotite with 116 pyrrhotite. 


256 1 10" -	 258 1 2" Peridotite:	 biotitite and chlorite-rich; 
prhotite to 116. 


258 1 2" -	 259':3" Pegmatite: quartz dominant; minor biotite 
and muscovite; minor garnet. 


259 1 3" -	 276'9" Periotite:	 pyroxene, chlorite; biotite-
riöh in upper and lower 12"; 
260'2" - 264 1 0"	 pyrrhotite 1016 to 1516; 
264 9 0" - 265 1 6"	 quartz-biotite pegmatite; 
265 1 6" - 276 1 9"	 pyrrhotite 816 to 1216. 


276'9" -	 280'5" Pegmatite: quartz, biotite;	 1/4" vein 
pyrrhotite at 27892". 
279 1 3" - 279 1 9"	 pyroxene-chlorite 
peridotite, biotite -rich, 	 116 pyrrhotite. 


280 1 5" -	 290'8" Peridotite:	 pyroxene, biotite and chlorite-
rich;	 pyrrhotite 216 to 516;	 a 2" peg vein 
at 290 1 1" with 5076 pyrrhbtite, 


290 1 8" -	 295 ! 8" Pegmatite: quartz, biotite; 
2908" - 2919'	 pyrrhotite veins 


amounting to 2516 rock volume; 
2932" -. 293 1 6"	 peridotite, barren, 


295 1 8" -	 309 1 7" Quartz-Diorite: finely divided pyrrhotite to 


• 309 1 7" -	 314 1 7" Massive pyrrhotite with high copper content. 


314'7" -	 315 1 6" Pegmatite':	 pyrrhotite to 30% of volume,







DRILL LOG: H-158-S 4 


315 1 6" -	 318 1 7" Pidotite:	 pyroxene, chlorite; 
pyrrhotite to 


318 1 7" -	 319 ! 8" Pegniatite:	 quartz, biotite. 


319 1 8" -	 328 1 6" Peridotite:	 pyroxene, chlorite; pyrrhotite 
15%to25%, 


328 1 6" -	 331 1 0" Pegmatite: quartz	 biotite0, 


331'O" -	 332 1 4" Peridotite:	 biotite and chlorite-rich; 
pyrrhotite to 2516 in center 4" of zone. 


33214" -	 33314" Pegmatite: quartz, biotite. 


33314" -	 376 1 4" Peridotite:	 pyroxene, chlorite; generally 
1516 to 2016 pyrrhotite; lower 19" pyrrhotite 
to 3016 with high copper content. 


376 1 4" -	 386 1 0" Pegrnatite:	 quartz, biotite; pyrrhotite 
veinlets in fractures to 216 total volume. 


386 1 0" -	 395 1 6" Peridotite:	 anthophyllitic; pyrrhotite to 516. 


395 1 6" -	 398 1 5" Pegmatite: quartz, biotite; numerous 1" to 
2" bands biotite-rich. 


•	 39815" -	 421'O" Schist:	 quartz, biotite, chlorite; graphite 
• • 1% to 316;	 pyrrhotite to 116 parallel to 


schistosity;	 schistosity angle 60 1 to 
core axis, 


*	 *	 * • Total Depth 421'O"	 *	 *	 *







DRILL LOG 


Hole No.: E-4
	


Angle: 
Location: 60. 00 S + 5. 50 E.	 Depth:	 In process 


Crawford Pond
	 Elevation: 120' a,s,l, 


•	 Ice Grid
	


Logged by: R. Holmes 


Drill Hole Data: (Through 30 April 1960) 
0' 0"	 220"	 BX 'casing 


	


18'0" - 22 1 0"	 BX core 
22 1 0"	 6'010"	 AX core 


Depth Lithology 


0 1 0" -	 18'O" Overburden, 


18 1 0" -	 34 1 10" Schist:	 quartz,biotite,	 chlorite; 
• calcite on fracture surfaces; 


26 1 11"	 2726?'	 quartz-biotite pegmatite; 
28 1 7"	 2913"	 quartzbi.otite pegmatite; 
30 1 3"	 3112"	 quartz-biotite pegmatite; 
pegmatites are biotite-rich; schistosity 
angle of schist 60° to 70° with core axis, 


34110 ?? -	 40 1 2" Dolomite: numerous bands of biotite-rich 
schist, 


40 1 2" -	 46'6!' Schist: quartz, biotite; abundant basic 
feldspar .; calcite in fractures; 
schistosity angle 650, 


46'6"	 ' -	 49'9" Dolomite: few biotite-rich bands of 
schist in lower 18 1 , 


'49 1 9" -	 52'4" Schist: quartz, biotite; minor pyrrhotite; 
calcite in fractures; 
49 1 10"	 501"	 dolomite with pyrrhotite 
crystals, 


52'4" -	 57 1 1" Dolomite:	 some 1/4" pyrrhotite crystals 
apparently replacing feldspar in pegmatized 
area; serpentine present; 


• 53'll" - 54'7"	 altered and biotite-rich; 
56 2 3"	 5721"	 altered and biotiterich, 


57'l" -	 59'3" Schist: quartz, biotite; graphite minor; 
core fracturing during drilling, 


59'3" -	 60 1 0" -Pegmatized marble or dolomite, 


*	 *	 * Total Depth to date	 60 2 0"	 *	 *	 *







DRILL LOG 


Hole No.	 Bird #1	 Depth:	 3410" 
Location:	 .33.7-5S,+ I. 5t - 	 . -900 


Logged by: 
•	 Elevation:	 173.4'	 D. E. Wyke 


•	 •	 Core size: EX 


Depth • Lithology 


O'O" -	 216" gossan, no core recovery. 


2 1 6" -	 23'3" peridotite with heavy sulfides 
(pyrrhotite3o%, chalcopyrite 116); 
chioritic lower 15". 


23'3" -	 28 1 11" quartz biotite pegmatite; minor 
sulfide in veinlets;	 25 1 10" - 2612" 
zone of. heavy sulfide (pyrrhotite 
3016,	 chalcopyrite 216-316). 


28 1 11" -	 29'5"	 • talcose chlorite peridotite; 
•	 • barren of sulfides. 


29'5" 3410" •	 quartz biotite pegmatite; 
•	 • dominant quartz. 


•	 •	 •	 .	 •	 • *	 *	 • TDA - 34 1 0"	 *	 *







DRILL LOG 


.S	 Hole No.	 Bird #2	 Depth::	 521 6" 
Location:	 .3'. 95S::'± .L4"	 :' - :. ':.	 Angle:	 _900 
Elevation: 173.4 1 	 Logged by: D. E. Wyke 


Core Size:	 EX 


Depth ' Lithology 


- 814" gossan; no core recovery. 


8 1 4"	 - 1410" pyroxene_peridotite with heavy sulfide 
(pyrrhotite 2516, chalcopyrite 116); 
13" core lost. 


14 1 :O"	 - 14 1 6" '	 quartzioti'te garnet schist grading to 
biotite schist. 


•	 14 1 6" l9'l" quartz biotite pegmatite; minor pyrrhotite 
and chalcopyrite in veinlets. 


19 , 10" 2219" talc ose chlorite peridotite with sulfide 
(pyrrhotite 1516, chalcopyrite 116). 


22'9"	 - 2 411" •	 quartz biotite . pegniatite with minor 
pyrrhotite and chalcopyrite in veinlets. 


• 2'4 1 10"	 - 25 1 10" talcose chlorite peridotite withsulfide 
(pyrrhotite 151o, chalcopyrite 116); 
biotite rich top 2"'. 


25'lO"	 • - 26'5" quartz biotite pegmatite with pyrrhotite 
(216) in fractures, 


• 26 1 5"	 - 29'2" talcose chlorite peridotite with sulfide 
(pyrrhotite 1516, chalcopyrite 216); 


• • 2718"-2813" peridotite with sulfide 
•	 (pyrrhotite 3016,	 chalcopyrite 116),. 


29'2"	 - 31 1 2" quartz biotite pegmatite with minor 
•	 • • sulfide in veinlets, 


31 1 2•"	 - 32 14" biotite rich talcose peridotite with sulfide 
•	 ••	 • "	 ' '	 •	 • '	 (pyrrhotite 1016, minor chalcopyrite).







DRILL LOG Bird #2	 2 


.


3214"	 -	 quartz biotite pegmatite. 


35 1 6"	 -	 36t2	 alternate bands of quartz biótite pegmatite 
and quartz biotite schist, 


36'2"	 -	 36 1 10"	 taicose biotite schist with minor pyroxene; 
barren, 


36 1 10" -	 38'8"	 quartz biotitê pegmatite with minor 
pyrrhotite and chalcOpyrite in fractures. 


38 1 8"	 -	 40:'O"	 S 	 talcose biotite pèridotite with minor 
sulfide (pyrrhotite 216 in upper 6"). 
heavy . sulfide (pyrrhotite 20%., 


1 01n' in rf rf 


4010" - 42 1 5" talcose chlorite peridotite with minor 
sulfide (pyrrhotite 116); section biotite 
rich upper 8". 


42 1 5"	 -	 52 1 6"	 quartz biotite schist, fine-grained; 
occasional narrow bands quartz 


S 	 biotite pegmatite. 


* *	 TDA - 52 1 6" * * *. 


fS
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ROLAND F. BEERS, INC. 
OFFICE AND LABORATORY: 	 MAIL ADDRESS: 
447 PINEWOODS AVENUE	 POST OFFICE BOX 1019 
PHONE ASHLEY 2.2351	 TROY, NEW YORK 


March 24, 1960 


REGISTRED MAIL No. 21555 


Mr., V.. J.• Lynch 
U.. S. Bureau of Mines 
Post Office Building, Room 1 
Knoxville 2, Tennessee


• . OFFICIAL FILE COPY 
O.M.E. 


RECEIVED APR 4 1960 
DATE	 INITIALS


woo 
s 9 % ___ 


Reference: pocket No. .DMEA4947 
Contract No. IthE 1224 
Nickel,. State of Maine 


Dear Mr.. Lynch: 


Herewith are five copies each.of MME Form 60, Operator's Monthly 
Voucher;. Statement supporting Operator's Monthly Voucher; MME 
Form 61, Operator's Progress: Report,. with summaryattached 
submitted in,lieu of MME Form 61 for Stages, Areas and Phases of 
work completed previously; and. Narrative* Report in connection with 
work .done under above captioned . contract during February, 1960. 


Very truly yours, 


ROLAND F.:. BEERS, INC. 


	


Accountant	 . 


jsb;/h	 i2	 • 


cc: : R. A,. Laurence	 L...	 .	 '.. 
W, P. Williams  


:R.S..Young 
D. E. Wyke	


s-a
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0	
.EAST SIDE CONDUCTOR-ICE GRID 


In .the January, 1960 report, notice was made of the intention to 
connect the known ore. conductor on the Harriman Grid with the 
conductor at Spruce Island on the Crawford Pond Ice. Grid. 


Using separations of 600 feet.., and more between. the..transmitter 
and receiver on the Vertical Coil EM unit,, the. survey 'was 
completed during :the month of February. The. conductor was 
extended northward-from the vicinity, of Spruce Island to land 
at 36'S + 4. 25 E on the Harriman. Grid,. a distance of approxi- 
mately 5, 400 feet, The Vertical Coil EM. crossovers which 
define the East Side Ice'. Conductor migrated eastward with an 
increase in transmitter-to-receiver separation. Since an increase 
in.separation probes to a greater depth, an easdipof the 
conductor is concluded. This is supported by the east dip of the


C-D


rocks on the: shore line immediately eastf the conductor trend. 


The. Harriman conductor was rechecked, using the increased 
separation .system from Traverse. 6 S to its previously known 


.southern limit on Traverse 265; then extended soüthward.to 
connect with the. East Side Ice. Grid Conductor, 


Due to the existence of a partly inferred landcohductor situated 
parallel to and, located from 400 feet to 1000 feet east of the main 
Harriman conductor, the connection of the Harriman and East. 
Side Ice. conductors has been questioned, . Doubt arose from the 
facts that the, two"land" conductors are separated.by  only 400. feet 
o.n. Traverse 34 5,. and,that the. East Side conductor is offset . 
approximately- 300 feet to the east on Traverse 38S. 


Since the' southward extension of the. main Harriman conductor 
contributes greatly toward the completion of the overall picture 
in the search for additional nickel ore, it is necessary that all 
doubt be dispelledi. regarding' the above-rn entione d connection, 
It is ' planned.to run Vertical Coil EM reconnaissance in this area, 
using' Traverse 34 5 for transmitter setups. 


The conductor on . '.the east. side of Spruce island will be extended. 
.southward,onto the land and - then traced. as far as possible. 
Suggestions have been made that it will turn .toward the P-3 
Prospect at 106'S + 19 E 'on. the: Crawford Pond Ice Grid 
or toward 'the Hupper -Sobeleski -Simmons Pro's pect,







WEST SIDE CONDUCTOR- ICE GRID 


The West Side Anomaly on the. Crawford Pond, Ice. Grid was 
previously defined by Magnetometer, Horizontal Coil EM,. and 
Vertical Coil EM surveys duringthe winter of 1958 to 1959. 
During this period the northern and southern limits of this 
conductor were.determinedto be 12S and 42S respectively. 


During the latter part of February,. 1960 a Vertical Coil EM 
survey extended the southern limit of the conductor onto the 
land at approximately 56S + 38W. The Vertical Coil EM 
inflections at 40S +25W and at 42S + 27W were extended.a short 
distance to the south and are believed.to represent a.second 
conductor created by,-the mineralization..of a large drag fold. 


F1JLLEWs ISLAND ANOMALY. - -ICE GRID 


During the previous winter the Fuller's Island Anomaly was 
defined by Magnetic: and Horizontal Coil EM surveys. Out of 
this anomalous area a northeast-southwest. trend .was established, 
but attempts to-confirm this conductor trend with, the Vertical 
Coil EM were. unsuccessful. 


This February, the,useof the increased. separation system on 
the. Vertical. Coil EM equipment resulted . in a. confirmation of 
the previously determined northeast-southwest trend,. 'and. the 
location of a more. exact conductor axis.. This conductor axis was 
traced southwestward to approximately 62S + 27W where it 
apparently makes a right angle. bend. and .heads southeastward .to 


• the. co-ordinates . 72S + 20W. • During the month of March, the 
possibility of a second conductor in the Fuller's Island. area. will 
be investigated. Attempts will also be made to extend ..the 
conductor to the north and. south. 


POSSIBLE CROSS FOLDING 


The northeast-southwest trend of the Fuller's Island. and the 
West Side conductors. suggest the possibility of cross folding 
in the general area under investigation. If all doubt is erased 
concerning the connection of the Harriman andEast Side Ice 
Grid conductors, then the conductors on the west side of Crawford 
Pond could.be associated. with .cross folds cutting the main trend.







.	 . If additional data continue. to support this. theory then. the 
implication, is , strong, that a cross foldthrough. the.: Fullers 
Island anomaly cuts the Harriman baseline. between.Traverses 
32S and:42S..,. , also. that across fold-.through the West Side 
anomaly would cut the'. Harriman baseline between. the Traverses 
0 and 8N. Attempts to extend .the. main nickel -ore. conductor to 
the north and' south encountered considerable difficulty in both of 
the above mentioned.areas, 	 . 


.STAGE 'IIL.DRIJLING. 


Drill Hole No. 3 .(P-1) 


The location.of Perpall No.. 1 was tentatively approved by 
'telephone .conversation by 'Mr. Williams on January 28, 1960. 
Bylettér 'dated March 7,. '1960 formal approval for this drill 


,hole was given by Mr. Robert A.. Laurence,. Executive Officer, 
OME Field.Team. 


Both , the, location .and. the characteristics for, this drill hole. were 
based on the information presented in the January Progress 
Report. . The , information provided.., by 'the. Geological. Survey 
suggested.that P-i would. put a substantial thickness of ultra.-
basic rock. . The Magnetometer 'Survey' showed. that ;the area of 
interest was. characterized by the. same uniform magnetic 
intensity that outlines the known nickel-ore body to the south,' 
The data obtained.from the Horizontal- Coil EM, the. Vertical 
Coil EM, the Potential Drop Ratio,. and..the .SelfPotential 
Surveys were. also similar'to. that produced .by'the respective 
surveys over ore to the 'south,' From Resistivity.-., Surveys the 
depth to the' top of the'. conductor was determined. to be. as follows: 


Traverse 14N -. 40 feet 
Traverse 16.N	 90 feet 
Traverse 18N - 150'feêt 


The . increase in depth' to the. top of the: conductor in the area of 
interest relative to that over ore between the Traverses 0 and 2S 
was believed..to result from an increase in elevation which placed 
more overburden, both' consolidated and unconsolidated, over the 
conductor; and, therefore, not primarily due.to  a northward 
plunge of the host' rock. 


0







0	 The specific characteristics of . Drill Hole. P-1 with. respect p 
azimuth, inclination, and location of the:. collar . were designe 
,,to obtain information relating to the geophysical anomalies 
witIut exceeding limitations imposed. relative., to property cpntrol. 


•	 . The'.followi.ng statistics relating tO Drill Hole P-1 ., cornplete 
•	 March '2, are offered:


Drill Hole	 •	 Per 
Bock. Type	 .Footage	 '.Cent 


	


Peridotite and Pyroxenite:	 126' 8??	 ?i. 80 


	


Gabbro:	 102' 4" . ,	 17. 60 


	


Diorite:'	 17' 6"	 '03.03 


	


Pegmatite:.. . 305' 4"	 .	 • 50 


	


Schist:	 29' 6"	 5,07 


	


Tothi:	 581' 4"	 100.00 


	


Overburden:	 81 0" 


	


Total Depth;	 662' 4" 


.	 The percentage, of pyrrhotite in.th.e p.eridotite and pyroxene 
generally: approximated 116 to 216 although fluctuating from -% 
to 516. ' . The percentage of,pyrrhotite occasionally amounted'o 
1016 and.20% but thes'e.concentrations were related to veins qr 
to lithologic contacts. , These concentrations were disregar4ed 
with" respect'to the' general picture, but will be selecte'd.and 
included in assays.. It was.. unfortunate that the drill cut a 
pegmatite dike along its.. dip ' thus lowering-the percentage pf 
basic rock and eliminating information normally obtainable. 


STAGE 1111., DRILLING',  


Sprague. and, Henwood. Drill No. 2 arrived at Union, Maine o 
February 24 and. the personnel for its operation' arrived 


...February'26.. This second drill rig was placed,on. the. Crawprd 
Pond Ice,: Grid on- February '26 in preparation for drilling 'Spr.ice 
Island. No. 2.:(S-2).	 '	 •	 , 


The exact. lpcation of this hole was tentatively approved by 
'telephone conversation with Mr. Williams of' the OME Field 
Team and formally by Mr Robert A Laurence by letter on 


• '- March 7, .960.:







Hole Nd.. S-2 


	


Co-ordinates:	 91. 20S 1. OOE 


	


Azimuth.:	 'N60W 


	


Inclination.:	 -450 , 


	


Estimated. Depth:	 350 feet 


The, location of S-2 was determ.ined'.by'extens.ive and. detailed 
Magnetometer, Horizontal Coil EM, and Vertical Coil EM surveys 
The.ma,jority of these, surveys' were run ' during'the . winter of 1958 
to 1959 and during the current season the Vertical Coil EM unit 
was used. to- locate . the. conductor on the re -established ice- grid. 
The :later survey was more detailed in that. the conductor was. 
traced from 'both. the. north *.and the'. south, while:using. varying 
separations between the ` transmitter and. the' receiver. . OziTraverse 
'91S' the, Vertical Coil EM cross-over located' at 0., 90W with..the 
transmitter , setup 300 feet to the south and on the Baseline with the 
transmitter 900 feet to , the. north. The migration:of the: cross. over 
toward the east with. the increased. separation strongly suggests that 
the conductor 'dips to the .east. The inclination and'. collar of the 
hole were designed to. cut. the. conductor from 140 'feet to' 260. feet 
drill 'hole depth; exactly where will be determined;by' the' dip of. the 
conductor. . Preliminary 'work through February 29 'amounted, to 
probing',through ice, water, and mud to bedrock at 54 1 4' drill 
hole depth.	 '	 ,	 '







DRILL LOG 


S Hole No..: P-1 Azimuth:	 N 42° W 
Location-. 18 ,.2N + 5. 2.0E Angle:	 .450 


Harriman . Grid Depth:	 46410" (in progress) 
H,. A.. Perpall . Elevation:	 242. 5' a. s.1. 
No...9.01-8 Logged.by: . ID. E. Wyke 


Q' 0"	 -	 28' 0" EX casing . , overburden and 
boulders, 


0' 0"	 81' 0" AX casing . . unconsolidated 
overbutde . boulders, 
bottomed by 8" 
glacial 'clay. 


81' 0"	 4641..0" AX core 


Depth	 '	 ' '.	 ' Lithology  


81' 0" -	 85' 3"' Peridotite:. soft,, talcose, pyroxene; 
serpentinized; pyrrhotite -116., 


85' 3"	 ' 94' 2" Pegmatite: quartz, biotite; coarse-
grained; occasional pyrrhotite and 
pyrite. crystals. 


94' 2"	 . -	 96"V' .: Diorite:	 hornblende, biotite,. pyroxene; 
fine-grained; possibly grades to horn-
blende schist. 


96 1 O" -	 108' 6" Pegmatite: quartz, biotite; coarse-
grained; minor biotite,, lower 18', 


108' 6" -	 112? 4"' Peridotite:	 talcose,. serpentinized;	 'I 


pyrrhotite -1%;	 minor chalcopyrite; 
minor carbonate; grades to anthophyllite. 
108! 6"	 108' 10"	 dolomite. 3016 
109' 11"	 110'	 7" .	 dolomite 3016 


.110' 7"	 -	 112'	 0"	 anthophyllite 
112' 0"	 -	 112'	 4"	 biotite-rich 


1. 12' 4" -	 127' 0" Pegmatite	 quartz, biotite; 
112 1 .4"	 -	 113' 1"	 biotite-rich 
113' 1"	 -	 119' 2"	 quartz, biotite 
119' 2"	 127' 0"	 'minor biotite 


127' 0" -	 132' 3? Diorite: hornblende, biotite, minor 
pyroxene; quartz-diorite lower 24"; 
pyrrhotite -416,	 5







DRILL LOG: P-4 


9
132' 3" 133' .0" 


133' 0" 138' 5" 


138' 5" -	 '	 194' 3" 


	


194' 3"	 204' 7" 


	


204' 7"	 - 228' 7" 


	


228' 7"	 - 250' 8" 


S	 250' 8"	 - 269' 2" 


	


269' 2"	 - 279' 0" 


279' 0" -	 280' 5" 


280' 5" -	 291! 0" 


291' 0" -	 329' 7"


	


329" 7"	 - 330' 5" 


.	 330' 5"	 - 331' 9"


Page 2 


Pegmatite: quartz, biotite; coarse-grained. 


Pyroxeni.te: pyrrhotite -P 116 to 116, 


Peridotite: pyroxene, chlorite, minor 
serpentine, minor biotite; pyrrhotite. -1%. 


Pyroxenite: minor serpentine; 
pyrrhotite -116 to 116, 


Pegmatite: quartz, biotite; large garnet 
crystals. 


Perido.tite: pyroxene, chlorite, serpentine; 
233' 8" to 238' 6" minor chlorite 
236' 3" to 236' 8" pegmatite; 
generally -116 pyrrhotite to 241' 6"; 
241' 6" to 248', 5" pyrrhotite 116 to 216; 
248' 5" 'to 250' 8" pyrrhotite -11p; 
lower 8" biotite-rich. 


Pegmatite: quartz, biotite; 
250' 8" to 252' 2" quartz, biotite; 
250' 2" to 259 1 9" quartz, minorbiotite;' 
large garnet crystals; 
259' 9" to 269' 2" quartz, minor biotite. 


Peridotite: pyroxene, serpentine; 
increase in chlorite b elow 278". 01"; 
pyrrhotite 116 to '316. 


Pegmatite: quartz, minor biotite. 


Peridotite: pyroxene; generally 116 pyrrhotite. 


Gabbro: pyroxene, basic feldspar; 
pyrrhotite 1% to-20/6 to 29.0'; beloW 
290' pyrrhotite -116 to 116; lower 9" 
has minor biotite. 


Pegmatite: quartz, biotite; quartz 
dominant. 


Gabbro: pyrrhotite - 116, 







DRILL LOG: . P1 .	 Page 3 


331' 9" 332' 5" Pegmatite: quartz .9 , minor biotite0 


332' 5" 369' 6" Gabbro: pyroxene 3 basic feldspar; 
possible. serpentine,, minor biotite; 
pyrrhotite	 116; 
351' 7"to 353' O ?	 1/4" vein 
pyrrhotite parallel to core axis; 
at 369' 0"	 two 1/8" pyrrhotite 
veinlets cut across core; minor 
carbonate. at 389'; 	 lower 6" dolomitic. 


369' 6"	 - 401' lo" Pegmatite: quartz, biotite. 


401' 10" 427' 2" Gabbro: pyrpxene 9 basic feldspar, 
minor serpentine; minor biotite; 
pyrrhotite =116. 


427' 2"	 - 447' 8" Pegmatite: quartz .3 biotite0 


4', 8"	 - 452' 4" Pyroxenite: pyrrhotite -116 to 1%. 


452' 4"	 - 464 ; 0" FracturedzOne: probably consisting 
of pegmatite. with thin zone of gabbro; 
some pegmatite, ironstainedfrom 
ground water; time-consuming 
blocking of core barrel with poor 
core. recovery-


P-1 in progress 


*	 *	 ::a	 •**,*
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Azimuth: 
Angle: 
Depth: 
Elevation: 
Logged by:


N42°W 
..450 
662'6" 
242,5' a.s.l. 
D. E. Wyke 


DRILL LOG


.	 Hole No.: P-i 
Location: 18.2N+5.20E 


Harriman Grid 
H. A. Perpall 
No, 9,0-1-8 


	


0 1 0"	 -	 2810" 


	


0'O"	 81'0" 


	


81'O"	 - 662'6" 


Depth


BX casing. . overburden and boulders. 
AX casing. . unconsolidated overburden, 


boulders bottomed by 8' 
AX core	 glacial cray. 


Lithology 


81' 0" -	 85' 3" 


85' 3" -	 94' 2"


	


S 94' 2"	 -	 96' 0" 


	


96' 0"	 -	 108' 6" 


	


108' 6"	 -	 112' 4" 


	


112' 4"	 127' 0" 


	


127' 0"	 -	 1321 3"


Peridotite: soft, talcos e, pyroxene; 
serpentinized; pyrrhotite -116. 


Pegmatite: quartz, biotite; coarse-
grained; occasional pyrrhotite and 
pyrite crystals. 


Diorite: hornblende, biotite, pyroxene; 
fine-grained; possibly grades to horn-
blende schist. 


Pegmatite: quartz, biotite; coarse -
grained; minor biotite lower 18". 


Petjotite: talcose,, serpentinized; 
pyrrhotite -116; minor chalcopyrite; 
minor carbonate; grades to anthophyllite. 
108' 6" - 108' 10" dolomite 3016 
109' ii" - 110' 7" dolomite 3016 
110' 7" - 112' 0" anthophyllite 
112' 0" - 112 1 4" biotite-rich 


Pegniatite: quartz, biotite; 
112' 4" - 113' 1" biotite-rich 
113' 1" - 119' 2" quartz, biotite 
119' 2" - 127' 0" minor biOtite 


Diorite: hornblende, biotite, minor 
pyroxene; quartz-diorite lower 24"; 
pyrrhótite -116. 
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• 132' 3"	 - 1331-011 Pegmatite: quartz, biotite; coarse-grained. 


133 1 -0 11 138' 5" Pyr'oxenite;	 pyrrhotite	 -116 to 116 


•	 138' 5"	 - 194' 3"  Perigtite: pyroxene, chlorite, minor 
serpentine, minor biotite; pyrrhotite'-l%. 


•	 194' '3" 204' 7" PyrOxenite: minor serpentine; 
pyrrhotite -1% to 1%, 


• 204' 7"	 - 228' 7" .	 Pegmatite: . quartz, biotite; large garnet. 
crystals. 


228' 7" '	 - 250' 8" Peridotite:	 pyroxene, chlorite,, serpentine; 
233' 8"	 to' 238' 6"	 minor chlorite 


H . " 236' 3"	 to	 236' 8"	 pegmatite; 
generally -116 pyrrhotite to 241' 6"; 
241' 6"	 to	 248 1, 5"	 pyrrhqte 116 to 216; 
248' 5" 'to	 2.0' 8"	 pyrrhotite -.110; 
lower, 8"	 biotite-rich, 


250' 8"	 - 2.69' 2" . Pegmatite:	 quartz, biotite; 
250' 8"	 to	 252' 2"	 quartz, biotite; 
250' 2"	 to	 259 1 9"	 quartz, minorbiotite; 
lzg.e garne t crystals; 
259' 9" to	 269' 2"	 quartz, minor biotite. 


2.69' 2" 279' 0"	 ' '	 Peridotite:	 pyroxene, serpentine; 
increase in chlorite below 278'. 0"; 
pyr.rhotite 116 to -.310.


 


279' 0"	 '	 - 280' 5" Pegmatite: quartz, minor biotite. 


280' 5"	 - 291! 0" Peridotite: pyroxene; generally 1% pyrrhotite. 


291' 0"	 - 329' 7"	 ' 'Gar'ô: pyroxene, basic feldspar; 
pyrrhoite 1% to  to 29.0 1 ; below 
290' pyrrhotite -1% to 1%; 	 lower .9" 
has minor biotite, 	 •• 


329' 7"	 - 330' 5" .	 Pegmatite:: quartz, biotite; quartz 
dominant.. 


" 330' 5"	 - 331 ! 9 Gabbro:	 pyrrhotite - 116.	
•







DRILL LOG: P-i 3 


..
331' 9"	 - 332' 5" Pegmatite: quartz, minor biotite, 


332' 5"	 - 369' 6" Gab,ro:	 pyroxene, basic feldspar; 
possible serpentine, minor biotite; 
pyrrhotite -J%; 
351' 7"	 to	 353' 0"	 1/4" vein pyrrhotite 
parallel to core axis;	 at 369'0" two 1/8" 
pyrrhotite veinlets cut across core; 
minor carbonate at 389 1 ; lower 6" dolomitic. 


369' 6"	 - 401' 10" Pegmatite:	 quartz, biotite, 


401' 10"	 - 427' 2" Gabbro: pyroxene, basic feldspar, minor 
serpentine;	 minor biotite; pyrrhotite 	 116. 


427' 2"	 - 447' 8" Pegmatite:	 quartz, biotite, 


447' 8" 4521 4" Pyroxenite:	 pyrrhotite -116 to 116, 	 ( 


452' 4" 464' 0" Fractured zone: probably consisting of 
pegmatite with thin zone of gabbro; •
some pegmatite, iron-stained from ground 
water; time-consuming blocking of core 
barrel with poor core recovery. 


464' 0"	 - 622' 0" Pegixatite:	 quartz, biotite; coarse-
grained; ordinarily 20' to 30' of pegmatite 
is maximum, this section probably 
represents drilling parallel to strike of 
pegmatite dike, 


622' 0"	 -: 632' 5" Schist:	 hornblende, biotite; fine-grained; 
shows gradual tendency toward quartz 
biotite schist, 


632' 5"	 - 633' 0" Pegmatite:	 quartz, biotite, 


33' 0"	 - 662' 6" Schist:	 quartz, biotite; fine-grained; 
garnets below 650 1 ;	 poor schistosity at 652', 
shows 50° to 60° angle with core axis, 


* *	 * *	 *	 * 


Total Depth -,	 662' 6" 


* *	 * *	 *	 *







DRILL LOG	 -. 


Hole No.: S-2 Azimuth:	 N 600 W 
Location: 91. 2S	 - 1. OE Angle:	 _450 


Crawford Pond ; Depth:	 2901 11" 
Ice Grid Elevation:	 110 ? a. s, 1,	 (water level) 


Logged by: •	 D.• E. Wyke 


Drill Hole: Data: 
0' 0"	 - 54'	 4" .X casing (removed) 


51' 10"	 - 54:1	 4' ? BX core 
54? 4" 290' 11" AX core 


Depth Lithology' 


Of 0"	 - 131. 0" Ice and water. 


13' 0" 51' 10" Mud and sand. 


51' 10" 72' 0", Schist:	 quartz, biôtite; graphite 216 to 5%; 
minor garnet; bands of pegmatite and 


• quartz 1/2" to 3";	 véinlets of pyrite 
parallel to schistosity, pyrite -116 to 116. 


72' 0"	 - 116' 8" Schist:	 quartz, biotite; graphite 
generally 116 to 51o;	 increase in pegmatite 
and quartz over section above; below 
87 1 10" increase, in pyrite and graphite, 
graphite maximum 816. 


116' 8"	 - 1271-10" Schist: quartz, biotite; minor graphite; 
minor garnet. 


12 7' 10"	 - 13.0' 5" Gabbro: biotite present; pyrrhotite to 116. 


• 130" 5"	 - 132' 8" Pegmatite:	 quartz, bioite, 


.132' 8"	 - 136' 2" Gabbro:	 biotite present; pyrrhotite to 216.. 


136' 2"	 - 139' 7" Pegniatite:	 quartz, biotite-rich. 


•	 139' 7"	 - 140' 7" Gabbro:	 pyrr'hôtite 1%. 


• • 140' 7"	 - •	 189' 7" Schist:	 quartz, biotite; graphite '1 0/6 to 516; ' 1750?	 - 175 1 2"pyrrhotite, massive	 ( 'I 179'2" - 179 1 3"	 pyrrhotite, massive 
• (continued)







DRILL LOG: S-2 2 


S1791 4" -	 179 1 9"	 pyrrhotite, massive 
i t 180 1 6"	 -	 1807"	 pyrrhotite, massive 
3 185 1 5"	 -	 188 1 4"	 pyrrhotite, massive 


chalcopyrite 110 to 516 throughout the 
• massive pyrrhotite;	 approximately 110 


serpentine, feldspar, quartz, and garnet 
• crystals visible in massive pyrrhotite, 


189' 7"	 - 191' 7" P.eridotite:	 biotite-rich, pyroxene; 
pyrrhotite to 116. 


191' 7"	 - 194' 11" Pegmatite: quartz, biotite, 


194' 11" 198' 8" Schist:	 üartz, biotite;	 graphite to 116. 


• 198' 8"	 - 203' 8" Pegmatite: quartz, biotite, muscovite; 
minornarrow bands of quartz, biotite 
schist;	 biotite-rich lower 11, 


•	 203' 8"	 - 204' 6" Schist:	 quartz, biotite;	 no graphite. 


204' 6" 207' 7" Pegmatite: quartz, biotite, muscovite. 


•	 207' 7"	 - 210.' 5" Gabbro: biotite present; pyrrhotite 
to 116 to 216. 


210' 5"	 - 215' 10" Gabbro: increase in feldspar;	 pyrrhotite 
to 1%, 


215! 10"	 - 221' 10" Schist: generally a pegmatized schist; 
216 1 0"	 -	 216 1 4"	 pegmátite: quartz, biotite. 
216 9 4"	 -	 216 u 10"schist:	 quartz, biotite. 
216 1 10".- 217 1 5"	 pegmatite:	 quartz, biotite. 


• • 21715"	 -	 220 1 0"	 schist:	 quartz, biotite. 
•	 • 22010"	 -	 221 1 0"	 pegmatite:	 quartz, biotite. 


• 221'O"	 -	 221 1 10" schist:	 quartz, biotite, 
chlorite,, garnet. 


221' 10"	 - 248' 9" Schist:	 quartz, biotite, serpentine, garnet; 
•	 • thin veins of pegmatite with muscovite, 


veins. 2" to 4";	 minor graphite:	 schistosity 
angle 450 to core axis;	 core blocking barrel. 


248"9" - 250' 1" Pegmatite: quartz, muscovite; minor garnet. 


WW	 250' 1"	 - 269' 1" Schist: quartz, biotite, muscovite; garnet 
present; minor graphite; strong pegmatization.







DRILL LOG: S-2. 


269' 1"	 -	 270' 8" 


270' 8"	 -	 271' 7" 


271' 7"	 -	 290' 11"


3 


Schist: quartz, biotitê. 


Pegmatite: quartz, muscovite. 


Schist: numerous pegmatites; several 
zones which fracture and' block core 
barrel; 
273 1 0" -	 273'5" quartz and biotite. 
275'5" -	 276 1 3" quartz and muscovite. 
277'2" -.	 27910ft quartz and muscovite. 
279 1 0" -	 284'4" schist with serpentine; 


blocking core barrel. 
284'4" -	 285'3" quartz, muscovite. 
289 1 6" - 2 8911" quartz, biotite, muscovite. 
2 8911" - 290 1 11" schist:	 quartz, biotite, 


serpentine.


*	 *	 *	 :*	 * 


Total depth: 29O'll" 


.
	


* * * * * 


. I*







DRILL LOG 


Hole No,: S-3	 Angle: - 900 
Location: 93.. 70S + 1. OE	 Depth: 21516" 


Crawford Pond	 Elevation: 110' a,s.l, (water level) 
Ice Grid	 Logged by: .D. E, Wyke 


Drill Hole Data: 
O f 0" - 391 9"	 BX casing (removed) 


351 511 - 39,9"	 BX core 
39' 9" - 215' 6"	 AX core 


Depth	 Lithology 


Of 0"	 -	 35' 5"	 Ice, water, mud, 


35' 5"	 -	 36' 10"	 Pegmatite- quartz, minor biotite, 
muscovite. 


36' 10"	 -	 471 2"	 Schist: quartz, biotite, chlorite; 
graphite 116 to 316. 


47' 2"	 -	 48' 4'	 Schist: quartz, biotite; fine-grained; 
minor sulfide in veinlets parallelto 
schistosity, pyrrhotite 116 to 216, 
pyrite -1% on fractures, 


48' 4"	 -	 50' 5"	 Schist: quartz, biotite; strong 
pegrn atization; crystals of pyrr hotite 
and chalcopyrite to 216 of rock volume; 


) 50 1 2" - 50'4" pyrrhotite, massive with 
116 chalcopyrite. 


50' 5"	 -	 55' 10"	 Gabbro: biotite-rich; generally 116 to 
316 pyrrhotite; 
531 8" - 54'2" pegmatite, with biotite. 


•	 i5412" - 54 1 9" pyrrhotite; massive, with 
high copper content; lower 13" fine-
grained with approximately 116 pyrrhotite. 


55' 10"	 -	 61' 3"	 Pegatite: quartz, muscoviteand minor

biotite; 


' 57 1 0" a 1/2" .vein massive pyrrhótite 
with chaicopyrite; 


57 1 5" - 57 1 6" massive pyrrhotite; 
- 58 2 4" semi--massive prrhotite 


5016 to 8016 With high 
copper content; 


(Continued)







DRILL LOG: S-3 2 


S
58'4"	 58 1 10' vein pyrrhotite 


parallel to core axis with 
copper veinlets present, 
sulfide approxinB tely 
25% totalVolume; 


60 1 8"	 6113"	 dominantly quartz with 
pyrrhotite and copper in 
veinlets and disseminated. 


61 1 3"	 - 63" 11" . Gabbro:	 biotite-rich; pyrrhotite 116; 
6211"	 63 1 5" narrow quartz veins. 


63' 11"	 - 64' 9" 1,Peridotite:	 biotite-rich; generally 
116 pyrrhotite; lOwer 2" pyrrhotite 
to 2016. 


64' 9"	 - 66' 9" ,	 Pegmatite:	 quartz, biotite; pyrrhotite 
veins with copper and pyrrhotite 2016 
of total volume; 
65	 2"	 -	 65' 8" band of quartz, biotite 
schist, 


66' 9"	 - 68' 0" , Gabbro:	 biotite-rich; pyrrhotite 116. ( 


68' 0"	 - 68' 9" Peridotite:	 pyroxene probably 
anthophyllite;	 pyrrhotite 50% to 6016. 


68' 9"	 - 74' 0" Gabbro: biotite-rich; fine-grained; 
pyrrhotite 116 to 216. 


74' 0"	 - 75' 8" ' Peridotite:	 bibtite-rich; pyrrhotite 
2016 at top, decreasing to 316 at 
bottom of section. 


75' 8"	 - 76' 3" Pegmatite:	 quartz, biotite; 116 
pyrrhotite and chalcopyrite, 


76' 3 11	 - 791	 3?? . Peridotite:	 pyroxene and anthOphyllite; 
pyrrhotite 516 to 1516, 	


J 


791 3 92' 2" Pegmatite:	 generally quartz, muscovite; 
minor biotite; 
79 1 3" - 83 1 2"pegmatite; coarse-grained; 


biotite in long blades; 
pyrrhotite and chalcopyrite 
1%to2%; 


(Continued)







DRILL LC: S-3
	


3 


.
80 1 10" - 81 1 3"gabbro; biotite-rich; 


pyrrhotite 1%;. 
83 1 2"	 - 92'2" pegmatite; quartz, 


muscovite; minor biotite; 
pyrrhotite to 116, 


.92' 2"	 - 93' 6"	 Gabbro:	 biotite-rich; pyrrhotite to 216. 


• 93' 6"	 - .	 99' 10"	 Gabbro:	 biotitic; fine-grained; finely 
disseminated pyrrhotite to 216 visible 
with hand lens 


99' 10"	 - 100' 7"	 .	 Pegmatite: quartz-biotite; band of 
quartz-biotite schist 2" in thickness 
at 100'2", 


100 1 7"	 - 102' 9"	 Gabbro: biotite-rich; pyrrhotite to .5% 
'y	 within 4f "of upper and lower limits of 


section6 , pyrrhotite to 7016 in center 
of section, 


102' 9"	 - 107' 3" Pêridotite	 .pyroxene; chlorite; 
pyrrhotite 7516 to 8516; chalcopyrite 
216 to 516 visible, 


107' 3"	 - 115' 2'!	 Peridotite:	 pyroxene, anthophyllite; 
pyrrhotite 1516 to 3016 with high 
percentage of copper; 
107 1 9" - 108'l"	 band of quartz, 
biotite schist,,. 


115' 2"	 - 117' 8"	 Gabbro:	 pyrrhotite 116 to 216, 


117' 8"	 - 125' 7"	 .	 Peridotite:	 pyroxne, probably 
anthophyllite; pyrrhotite 10%. to 1516 
in large crystals; 	 lower 12" 
pyrrhotite 21o;	 lower 3" biotite-rich zone. 


125' 7"	 - 12616"	 Pégmatite: quartz, biotite; 1" dolot8,t 
126' 6"	 - 157' 9"	 Schist: quartz, bibtite; minor garnet; 


graphite 1% to 316, occasionally to 516; 
chlorite present; schistosity angle with 
core axis: 
1267"	 -	 127'.O"	 800 
131'	 132'	 600 
132'	 -	 139'	 300 
1391	 -	 140'	 100 
140'	 1451*	 8.00 
Illustrates unreliable information 
derived from local drag folds,







DRILL LOG: S-3	 4 


Schist: hornblende; minor pyrrhotite.i 


Pegmatite: quartz, biotite. 


j). 


Peridotite: biotite -rich; pyrr hotite 
216 to 516; numerous garnet crystals. 


• Schist: hornblende; minor pyrrhotite. 


Pegmatite: quartz, biotite. 


Schist: hornblende with narrow veins 
of quartz; 
176 1 0" - 176 1 10" quartz-biotite schist; 
177 1 2" - 177 7 8"	 quartz-biotite schist. 


Schist: quartz, biotite; several 2" to 
3" bands of-qua ' rtz -biotite pegm atite; 
183 1 5" - 183 1 8"hornblende schist 
184 1 1" - 184 1 6" hornblende schist. 


Schist: quartz, biotite; schistosity 
angle with core axis 450, 


157' 9"
	


160' 6" 


160'6"
	


161' 4" 


161' 4"
	


162' 5" 


162' 5"	 -	 169' 4" 


169' 4"	 -	 171' 0" 


171' 0"	 -	 179' 8" 


179' 8"	 -	 206' 5" 


^ 0	 206' 5"	 -	 215' 6"


*	 *	 *	 *	 * 
Total Depth: 215' 6" 


*	 *,	 *	 *	 * 


^ AW







DRILL LOG 


Hole No. S-4 Angle:	 900 •
Location: 88S + 1, 4E Depth:	 342' 0" 


Crawford Pond	 . Elevation:	 110'	 a, s, 1,	 (water level.) 
Ice Grid Logged by:	 D. E,.Wyke 


Drill Hole Data: 
O'O"	 - 51 1 0" BX casing (removed) 


48 1 7"	 - 51 1 0" BX ábr' 
51 1 0"	 - 342'O" AX core 


Depth Lithology 


Of 0" 48' 7" Overburden 


48' 7" -	 54' 6" Schist,:	 quartz, biotite; garnet. 	 . 


54' 6" -	 57' 1"' Schist:	 quartz, biotite; biotite-rich; 
chlorite; possible serpentine; pyr.rhotite to 119. 


57' 1" -	 60' 1" Schist:	 quartz, biotite; chlorite; several 1" 
veins quartz parallel to schistosity. 


O
60' 1" -	 122' 0" Schist:	 quartz, biotite, muscovite; chlorite; 


graphite to 316, occasionally to 1016 in 1/2" 
zones;	 minor garnet;	 minor pyrite as 
coating on fractures; 64' to 67' quartz-
muscovite pegmatite; generally a pegniatized 
section, 


122' 0" . . -.	 130' 2" Schist:	 hornblende; biotite; several 
zones of pegmatite: 
122' 5" - 122' 10" , quartzbiotite pegmatite; 
123' 5!'	 123'	 8"	 quartz-biotite pegmatite; 
124' 3" - 125'	 7"	 quartz -biotite pegmatite. 


130' 2" -	 136" 9". Diorite:	 highly altered; pegmatized. 


16' 9" -	 161' 2" Pegmatite: quartz, muscovite; minor bi,otite. 


161' 2" -	 176' 10" Schist: quartz, muscovite; minor biotite; 
chlorite; graphite , 116 to 316. 


176' 10" -	 222' 0" Schist:	 quartz, muscovite; serpentinized.;'. 
•	 • .	 generally a fracture zone,. 	 chistosit	 ang1e60 


to 70.1 -resultsin fractured core; 2l3Q	 to' 
bottom of section, • Schistosity approximately 
parallel to core axis prevents fractured core,







DRILL LOG: S4 12 


222' 0"	 - 228' 6" Schist: quartz, biotite, muscovite; minor 
fracture zones, 


228' 6"	 - 231' 5" Pegmatite: quartz, biôtite, muscovite, 


231' 5" - 237'5" •Schist:	 quartz, biotite; 
234e 8" - 236 2 0"	 quartz dominant; garnet. 


237' 5"	 - 240' 6" Diorite: fine-grained. 


240' 6"	 - 258' 2" Schist:	 quartz, biotite, muscovite; 
serpentine; garnet; graphite to 216: 
253 9 8" - 254 2 4"	 quartz-biotite pegmatite. 


258' 2"	 - 268' 0" Pegmatite: quartz dominant; minor' 
biotite and muscovite, 


268' 0"	 - 280' 11" Schist:	 quartz, biotite; garnet; serpentine; 
minor graphite, 


280' 11"	 - 283' 10" Pegmatite: quartz, muscovite. 


283' 10" 337' 2" Schist:	 siliceous, dolomitic; mica 
probably phiogopite. 


337' 2"	 - 338' 6" Schist:	 hornblende; fine grained. 


338' 6"	 - 342' 0" Schist:	 quartz, biotite. 


* *	 * *	 *	 * 


Total Depth: 342'	 0" 


* *	 * *	 *.	 *


10







DRILL LOG 


S
Hole No.: F-2. 


Fuller's 
Island No. 2 


Location: 59 2S. + 23.9W 
Crawford Pond 
Ice Grid


Azimuth:	 S 200 E 
Angle:	 _600 
Depth	 274' 6" 
Elevation:	 110' a. s. 1. (water level) 
Logged by: D. E. Wyke 


. 


fl


Drill Hole. Data: 


	


0' 0" - 451 8"	 BX casing (removed) 


	


44 '0" - 45' 8"	 BX core 


	


45' 8" - 274' 6"	 AX core 


Depth_ Lithology 


O f 0" 19' 3"	 Ice	 (18")	 and water. 


19' 3"	 - 44' 0"	 Mud, sand and boulders. 


44t ott 54' 9"	 Pegmatite:., quartz, muscovite. 


54' 9"	 - 63' 0"	 Marble and. Dolomite: 
54 1 9"	 -	 56 1 5"	 516 to 1556 sulfide, 
identified as pyrrhotite; serpentine present. 
56 1 5"	 -	 57'6"	 serpentine; minor quartz-
biotite schist bands;	 516 to 1016 sulfide, 


•	 identifiedas pyrrhotite. 
•	 59 1 0"	 -	 59,'7"	 biotite schist bands to 


1/2" in thickness. 
59 1 7"	 -	 60 1 9"	 probably a pegmatized' 
marble or dolomite;	 116 to 2016 sulfide, 
identified as pyrrhotite. 


63' 0"	 - 82' 10"	 Dolomite: gray in color; 
75 1 4"	 -	 75 1 10"	 1%' to 316 disseminated 
sulfide, identified as pyrrhotite. 
79 1 4"	 '-	 80 1 0" quartz-biotite schist; 
minor serpentine. 
81 1 10"	 -	 82 1 10" Pegmatite:	 quartz, 
biotite, muscovite;	 6% of volume. 
Lower 2" contains pyrrhotite crystals 
adjacent to contact.


82' 10"	 -	 83' 0"	 Diorite: 1% to 516 disseminated pyrrhotite. 


83' 0"	 -	 84' 7"	 Schist: quartz, biotite; graphite 116 to 316; 
sulfide 216 to 416, identified aspyrrhotite; 
Schistosity angle with core axis is 45. 







DRILL LOG:	 F-2 2 


84' 7"	 -	 85' 4" Dolomite: minor serpentine. 


85' 4"	 -	 91' 10" Schist:	 quartz, .biotite; graphite 216 to 416; 
116 to 216 sulfide in veinlets parallel to 
schistosity, identified as pyrrhotite. 


91' 10"	 -	 102' 8" Diorite:	 highly altered to 9917"; 
pyrrhotite 116 to 316 to 9917". 


102' 8"	 -	 109' 5" Schist:	 quartz, biotite; 116 disseminated 
pyrrhotite;	 schistosity angle 450 to 50 0 with 
core axis;	 103 1 11" - 104 1 3" marble. 


109' 5"	 -	 112' 5" Schist: minor quartz; micaceous; graphite 
516 to 1016;	 1010 to 1516 sulfide, identified 
as pyrrhotite;	 pyrite in veinlets and on 
fracture surfaces;	 schistosity angle 40 0 to 
50 1 to core axis, 


112' 5"	 -	 114' 8" Schist: biotite and muscovite; quartz 
• lenses parallel to schistosity; 	 a highly 


•
altered rock; pyroxene, serpentine and 


• hornblende present in minor amounts; 
•	


S occasional pyrrhotite crystals, 


114 	 8"	 -	 125' 0" Schist:	 biotite, muscovite, graphite; a 
highly altered rock;	 pyrrhbtite present to 516. 


125' 0"	 -	 129' 0" Dolomite:	 highly altered; minor biotite in 
thin bands;	 pegmatized;	 pyrrhotite 116 to 2% 
associated with quartz; 
126 9 10" - 127 1 9" quartz-biotite schist, 


129 1 0"	 -	 1341. 1Q" Pegmatite: quartz, muscovite, biotite; 
minor garnet;	 occasional pyrrhotite crystal. 


•	 134' 10"	 -	 139' 8" Schist:	 quartz, biotite.; 	 sc.histbsity angle 
60 1 .with core axis, 


• 139' 8"	 -	 142' 9"	 • Schist: quartz, biotite; marked increase in 
biotite;	 schiStosity angle 50° with core axis. 


142' 9"	 -	 180' 10" Schist:	 quartz, biotite,hornblende; calcite 
• on fractures;	 bands 6" to 18" in thickness 


• alternately rich in hornblende and blot ite; 
17-4 12" - 175 '3" quartz -muscovite pegmatite 


• with minor tourmaline and garnet; 	 • 
45'	 173' angle increases from 50" 50° to 800 


• 1731	 -	 183 1 angle decreases from 80° to 450,







DRILL LQG: F-2 3 


S	 180' 10"	 - 182' 0" Dolomite. 


182' 0"	 - 226' 2" Schist:	 quartz, biotit;	 increase in biotite 
below 19610";: 
184 9 6" - 185 1 2" quartz, muscovite pegmatite. 


226' 2"	 - 229' 7" Pegmatite:	 quartz, biotite; 6" biotite schist 
in center of section, 


229' 7"	 - 242' 0" Schist:	 quartz, biotite; 
230 1 8" - 231 1 8" quartz-biotite pegmatite. 


242' 0"	 - 256' 4" Schist:	 quartz, biotite, hornblende; 
hornblende and biotite are alternately 
dominant, 


256' 4"	 - 274' 6" Schist:	 quartz, biotite; increase in biotite 
below 261 1 ;	 schistosity angle with core 
axis 40° to 55°,


.	


* .*	 *	
* :*	


* 


Total Depth - 274' 6" 


*	 *	 *	 *	 *	 * 
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DRILL LOG 


Hole No.	 E-i Azimuth:	 Vertical 
Location:	 42S + 4. OE Angle:	 -90° 


Crawford Pond Depth:	 356' 
Ice Grid Elevation:	 110'	 a, s, 1.	 (water level) 


Logged by:	 D0 E, Wyke 


Drill Hole Data: 
0 1 0"	 - 78 1 0" BX casing (removed) 


78'O"	 - 356 ' O " : . AX core 


Depth Lithology 


0 , 0"	 78' 0" Ice, water, mud and sand, 


78' 0"	 -	 79' 5" Pegmatite: quartz, biotite; 
occasional sulfide crystal, pyrrhotite 
and chalcopyrite, 


79' 5"	 -	 88' 0" Schist:	 hornblende ,, biotite; quartz 
veinlets in fractures; pyrrhotite -116 
and minor chalcopyrite in top 21; 
more schistose and increased quartz 
below top 2'.	 V


88 t 0"	 -	 96' 2"	 Schist: quartz, biotite; minor sulfide 
parallel to schistosity, pyrrhotite -116. 


107' 11"	 Schist: quartz, biotite., chlorite, serpen-
tine; minor garnet; narrow quartz bands: 
Pegmatite:	 98' 3" - 98'6" 


99'3" -	 .99'4" 
102 1 4" -. 10217" 
103 1 1" - 10410" 
104 1 8" - 105110" 
106'S" - 107111" 


123' 0"	 Schist: quartz, chlorite, serpentine; 
minor garnet; generally 116 to 510 sulfide. 
108 1 4" - 110 1 2" pegmatite 
110 1 5" - 111'4" fine-grained garnet • •	 gneiss 
111'4" - 112'1" pegmatite 


\ 112'l" - 113 1 0" quartz, garnet, serpn-
•	 •	 tine, pyrrhotite 20% to 


30%	 V 	 V 


113 1 0" -• 123 9 0" pegmatized schist; 
minor graphite lower 2'. 


96' 2" 


107' 11" -







DRILL LOG: E-1 


123' 0"	 - 125' 9" Schist:	 quartz, serpentine; 
graphite 116 to 316. 


125' 9"	 - •131' 4" Schist: 'quartz	 biotite, serpentine, 
graphite 516 to 151o; schistosity has 
450 angle with tore axis,, 


131' 4"	 - 135' 4" Schist:	 quartz,, biotite-rich; minor 
graphite 116 to 216; sulfide along 
fractures and parallel to schistosity 
516 to. 10% in top 1, 


135' 4"	 - 137' 9" Schist:	 quartz, biotIte. 


137' 9"	 - 152' 511 Schist:	 biotite-rich,, minor garnet; 
chlorite and serpentine present; 
minor graphite. 


152' 5"	 - 154' 0" Schist:	 quartz, biotite, horniende; 
minor garnet; poor schistosity. 


154' 0"	 - 15419" Pegmatite: quartz, biotite. 


154' 9"	 - 157' 10"	 . Schist:	 biotite,	 chlorite, serpentine; 
minor garnet; 	 minor graphite; 
lower 2' pegmatized, 


157' 10"	 - 160' 5" Schist:	 hornblende, quartz, biotite; 
• minor garnet; fine-grained. 


160' 5" 164' 0" Pegmatite: quartz, muscovite, minor 
tourmaline, 


164' 0"	 - 171' 6" Gabbro:	 pyroxene, biotite, feldspar; 
minor chlorite; pyrrhotite to 116. 


171' 6"	 - 172' 11" Quartz: minor feldspar; minor 
pyrrhotite, 


172' 11' ! 174' 1" Qabbro:	 yroxene, biotite; 
pyrrhotite 116, 


174' 1"	 - 175' 3" Gabbro: ditto with quartz veins and 
calcite on fractures,


2 







DRILL LOG: E-1 3 


175' 3"	 - 189' 2" Gabbro:	 generally 116 pyrrhotite visible; 
178 1 9"	 -	 179 1 2"	 Pegmatite 
180 1 9"	 18294"	 Pegmatite 
188'8"	 1892"	 Pegmatite. 


189' 2"	 - 192' 10" Schist:	 hornblende; minor biotite 
and garnet. 


192' 10"	 - 1961. 2" Schist:	 quartz, Chlorite; generally 
216 graphite;	 195 1 6" - 196'2" graphite 
10% to- 3016. 


196' 2"	 - 197' 2" Pegniatite, 


197' 2"	 - 205' 2" Schist:	 hornblende, biotite; 
minor quartz. 


205' 2" 224' 1" 1, Gabbro:	 pyroxene, biotite, feldspar; 
generally 116 pyrrhotite; 
209:1 3" - 209 1 6" pegmatite with biotite, 


coarse-grained; 
210 1 6" - 211910" pegmatite with 


minor biotite, 


224' 1"	 - 230' 3" Schist:	 hornblende, biotite; 
pyrrhotite 116, 


230' 3"	 - 239' 4" Schist:. quartz,biotite,	 chlorite; 
graphite generally 1% to 516; 
234' 10" -235 1 9" hornblende schist. 


239' 4" 241' 0" Pegmatite:	 quartz, biotite.


Core barrel accidentally dropped down the drill hole. Fishing 
procedure was unsuccessful, . Began reaming hole. Drill hole 
lost during reaming at approximately 200' depth. AX core saved 
below 208 1 O"..	 . 


208' 0"	 -	 208' 5"	 Gabbro: biotitic; pyrrhotite to 119. 


208' 5"	 -	 209' 3"	 Pegmatite: quartz, minor biotite, 







DRILL LOG: E-1 4 


209' 3"	 -. 214' 7" Schist:	 hornblende, biotite; fine-
grained; schistosity angle 10° to 200 
to core axis. 


214' 7"	 - 218' '0" Pegmatite: 
214'7"	 215'5"	 quartz, minor biotite, 


striated feldspar 
present, minor chlorite. 


215'S" - 215 1 8"	 quartz with 2016 biotite. • 215'8" - 218 1 0"	 quartz, minor biotite. 


218' 0"	 - 228' 4" Gabbro: minorbiotite; pyrrhotite to 
116,	 222'O" - 22216"peginatite, 


228' 4"	 - 235' 3" Schist:	 hornblende, biotite; 
116 pyrrhotite lower 19. 


235' 3"	 - 248' 0" 1, Gabbro:	 with biotite and chlorite; 
116 pyrrhotite: 


• 238'lO" - 239 1 0"	 pegmatite; quartz, 
muscovite. 


240 1 11" - 241 9 1"	 pegmatite; quartz, 
biotite, 


• 24719"	 248 9 0"	 pegmatite, quartz, 
biotite, 


248' 0"	 - '264' 6" Schist:	 quartz, biotite,	 chlorite; 
minor graphite. 


264' 6"	 - • 272' o ff:. Pegmatite: quartz, muscovite; 
267 1 3" --27091' 	 minor muscovite. 


•	 272' 0"	 - • 273' 5" Schist:	 quartz, biotite, chlorite; 
minor graphite. 


273'5" - 276" 5" '	 Schist:. quartz, biotite: pyrrhotite • • 10% to 1 5%,	 - 


276 1 5"	 - 282' 3" ,Gabbro:	 pyroxene, biotite, feldspar; 
• serpentine and hornblende present; 


pyrrhotite 5 0/6 to 1016, 


282' 3"	 - •	 286' 9" Peridotite:	 pyroxene; pyrrhotite 


• 1516 to 2516,







DRILL LOG: E-1 .	 5 


'S
286' 9"	 - 288' 0". Peridotite:	 soft, altered, 


serpentine present:	 pyrrhotite 
.10% to 20%. 


288' 0"	 - 298' 5" Peridotite:	 chloritic;	 pyrrhotite 
216 to 1010 with ' progressive decrease 
toward bottom of section'., 


' 29712"	 -. 298'O"	 biotite-rich quartz. 
298 1 0"	 29815"	 pyrrhotite 1010 to 1516. 


298' 5"	 - 3031. 10" Pegmatite:	 quartz, biotite; top 10" 
biotite -rich, 


303' 10"	 - 305' 0" Anthophyllite:	 minor biotite; 
pyrrhotite to 216, 


305' 0"	 - 314' 10" Schist:. quartz, biotite,	 chlorite; 
graphite 216 to 510. 


314' 10"	 - 324' 10" Schist:	 quartz, biotite; minor garnet; 
• graphite 216 to 51o,' 


324' 10"	 - 325' 5" Pegmatite:	 quartz, biotite, 


325' 5"	 - 334' 5" Schist: hornblende with veins of 
quartz 1/8" to 1/4" in thickness; 
pegmatite veins present 'from 
4" to 10" in thickness. 


334' 5"	 - 337" 0" Gabbro:.	 pyrrhoti'te to 116. 


337' 0"	 '	 - '338' 8" Pegmatite:	 quartz, 'biotite. 


338' 8"	 - 343' 0" Schist: quartz, biotite; very minor 
graphite, 


343' 0"	 - 344' 1" Schist:	 hornblende, 


344' 1"	 - 349' 7" Schist:	 quartz, biotite. 


349' 7"	 - 351' 3" Dolomite: with talc and serpentine 
present. 


351' 3"	 - 356" 0" Schist:	 quartz, biotite, 


*	 * *	 * Total Depth: 356 1 0''	 *	 *	 *







DRILL LOG 


L
Hole No.:	 E-2 Angle: _900 
Location:	 74S + 1. 9W Depth: 463' 


Crawford Pond Elevation: 110' a. s. 1.	 (water level) 
Ice Grid Logged by: D, E. Wyke 


Drill Hole Data: 
0'	 0"	 149' 10" BX casing (removed) 


147'	 0"	 -	 149' 10" BX core 
149' 10"	 -	 463'	 0" AX core


Depth	 Lithology 


	


Of 0"	 -	 147' 0"	 Overburden. 


147' 0" 257' 0" Pegmatite: quartz, biotite; fine-grained; 
increase in feldspar below 232 1 ; increase 
in biotite below 2541. 


	


257' 0"	 -	 263' 8"	 Schist:	 hornblende; quartz present; 
•	 261' 3" - 261' 11" quartz-biotite pegmatite. 


	


263' 8"	 -	 265' 2"	 Schist: quartz, biotite; thin bands of biotite 

schist. 


	


265' 2"	 -	 274' 5"	 Pegmatite: quartz- biotite; 
- 266 9 6" coarse-grained 


266 1 6" - 269 1 4" fine-grained 
269 1 4" - 274 1 5" fine-grained, muscovite 
included. 


	


274' 5"	 -	 291' 6"	 Schist: quartz, biotite; 
277 1 0" 277 19" quartz-biotite-niuscovite 


pegmatite; 
278 1 6" - 279 9 6" quartz -biotite-muscovite 


pegmatite; 
282' vein of calcite; schistosity angle with 
core axis 50° to 600. 


	


291' 6"	 -	 305' 0"	 Schist: hornblende; thin bands of quartz; 
295 1 0" - 296 1 6" quartz_muscovite pegmatite 
below 298 1 8" a fracture zone with numerous 
bands of quartz-biotite schist. 







2 


Schist: quartz, biotite; numerous bands of 
quartz-muscovite pegmatite: 
344' 7" 345"3" 
346' 2" 346' 6" 
362' 5" 366' 6" 


375' 6" 376' 0" 


Schist: quartz, biotite; garnet; muscovite; 
numerous zones with chlorite; effervescence 
in zones rich in quartz indicate dolomite 
near drill hole; Occasional large pyrrhotite 
crystal in calcareous zones: 
385' 6" -	 386 ? 0" pegmatite and lime 
390' 0" -	 390' 7" quartz 
392' 11" -	 393' 11" pegmatite and lime 
396' 5" 397' 10" pegmatite ,, fine-grained 
399' 5" -	 400' 0"	 pegmatite, fine-grained 
401' 1" -	 401' 7"	 pegmatite, fine-grained 
406' 10" 407' 9"	 pegmatite and lime 
409' 4" -	 409' 8"	 quartz 
411' 1" - 413' 7"	 pegmatite and lime; 


minor garnet 
414' 4" -	 415' 0"	 pegmatite and lime; 


minor garnet 
418' 4" -	 425' 6"	 pegmatite and lime; 


minor garnet 
427' 9" -	 430' 1"	 pegmatite and lime 
431' 2" 434110"	 quartz 
Note: pyrrhotite crystals apparently 
replace feldspar in pegmatite, 


* **	 .*	 *	 *


0 


^ 0


DRILL LOG: E-2 


	


305' 0"	 -	 382' 8" 


	


382' 8"	 -	 463' 0" 


Total Depth: 463' 0"



*	 *	 *	 *	 * 


^ 0







S
DRILL LOG 


Hole No.; E-3 Angle: 900 
Location: •52S + 3. 75E Depth: 322' 6" 


Crawford Pond Elevation: 110' a. s. 1.	 (water level) 
Ice Grid Logged by: D. E. Wyke 


Drill Hole Data:
0' 0"	 -	 135' 0" BX casing (removed) 


134' 6"	 -	 135' 0" BX core 
135' 0"	 -	 322 ! 6" AX core 


Depth Lithology 


o f 0" -	 Of 20" Ice. 


O f 20" -	 58' 0" Water.


Mud. 


Sand, cobbles and boulders. 


Schist: quartz, biotite, muscovite.; 
serpentine; graphite to 1.016; 
pyrrhotite 216 to 416. 


Pegmatite: quartz, muscovite. 


Marble: pegniatized; 2" to 6" bands 
of quartz-muscovite pegmatite. 


Schist: quartz, biotite, muscovite; 
graphite to 2%; abundant garnet; 
serpentine; calcite in fractures; 


- 188 1 5" quartz-muscovite

pegmatite with minor pyrrhotite crystals. 


Schist:: quartz, biotite, hbrnblende; 
minor garnet; several 6" bands of 
quartz -biotite pegmatite. 


Diorite: 1" to. 2" bands of quartz-biotite 
pegmatite; minor pyrrhotite associated with 
pegmatite. 


	


58' 0"	 -	 80' 0" 


	


80' 0"	 -	 134' 6" 


	


134' 6"	 -	 15' 6" 


	


153' 6!'	 -	 156' 0" 


	


156' 0"	 -	 160' 9" 


	


160' 9"	 -	 192' 4" 


	


192' 4"	 -	 200' 11" 


	


200' 11" -	 214' 11"







DRILL LOG:	 E-3
	


2 


'S 
214' 11"	 - 224' 6"	 Schist:	 quartz, biotite; graphite 2% 


to 516;	 two 1" bands of hornblende 
schist; 	 222 1 6" --222110"	 chlorite-rich 


7 peridotite with minor garnet and 116 
pyrrhotite, 


224' 6"	 - 241' 9"	 Peridotite:	 pyroxene, chlorite, 
1	 anthophyllite;	 116 to 1016 pyrrhotite 


with increase toward bottom of section; 
228 1 3"	 -	 229'6"	 quartz-biotite pegmatite. 


241' 9"	 - 243' 0"	 Pegmatite:	 quartz, biotite, 


243' 0"	 - 245' 5"	 Peridotite:	 pyroxene,. chlorite, 
v' anthophyllite; minor biotite; serpentine; 


pyrrhotite 216 to 816, 


245' 5"	 - 247" 0"	 Pegmatite:	 quartz, biotite, 


247' 0"	 - 251' 1"	 Peridotite; pyroxene,' chlorite;' 
minor biotite;	 pyrrhotite 516 to 1516. 


251' 1"	 - 253' 10"	 ,	 Pegmatite: 'quartz, biotite, 


253' 10"	 - 254' 8"	 Schist:' quartz,-biotite, hornblende, 


• 254' 8"	 '- 279' 7"	 Peridotite:	 pyroxene, chlorite; 
pyrrhotite with high copper content; 
254 1 8"	 -	 259 9 8"	 1516 
259 1 8"	 -	 264'	 4016 to 5076 
264'	 -	 279 1 7"	 50% to 70%. 


279' 7"	 - 290' .1"	 Alteredzone:	 hornblende with biotite; 
generally fine-grained; pyrrhotite with 
highcoppercontent generally 10% to 1516; 
279'7"	 -	 280 1 0"	 pyrrhotite massive 
280 9 3"	 -	 280 1 5"	 pyrrhotite massive 


1 280 1 7"	 -	 280 1 8"	 pyrrhotite massive 
283 1 0" ' -	 284 1 5"	 pyrrhotite semi-massive 
285 1 6". 	 285 1 11" three 1" veins of' 


, massive pyrrhotite 
286 ? 0"	 -	 289 1 0"	 pyrrhotite semi-massive 
289'5"	 -	 290 2 1"	 pyrrhotite semi-massive


0
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DRILL LOG: E-3 3 


290' 1"	 - 292' 10" Pegmatite:	 quartz, biotite; 
290 1 5"	 29011O"	 pyrrhotite semi-massive 


292 1 10"	 - 295' 3" Schist:	 quartz, biotite; minor garnet; 
graphite to 516;	 generally 516 pyrrhotite; 
some 1'' to 2" zones with 3016 pyrrhotite. 


295' 3" 296' 4" Pegmatite: quartz, biotite, 


296' 4"	 - 303' 0" Schist:	 quartz, biotite; to 216 graphite; 
generally 516 pyrrhotite, decreasing 	 ) toward bottom of section, 


303' 0"	 - 312' 7" Schist:quartz, biotite, muscovite; 
minor garnet; pyrrhotite 116. 


312' 7"	 - 314' 6" Pegmatite: quartz, biotite, muscovite. 


314' 6"	 - 322' 6" Schist: quartz, biotite;minôr garnet; 
abundant serpentine; graphite to 1076. 


* *	 * *	 *	 * 


Total Depth: 322' 6" 


* *	 * *	 *	 *
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GENERAL INFORMATION 


Areas 1 and 3 


The last detailed progress report pertaining to the DMEA Exploration 
Project Contract was for the month of August, 1959,' Beginning with 
the month Of September, 1959 a serious effort began to complete a 
program outlined .forthe purpose of increasing the known.limits of the 
nickel ore body on the Harriman Grid, . The outline for -the geophysical 
and geological work was designed to provide additional information 
with respect to the width, length and .depth of the ore trend. Eight 
different types of geophysical methods were employed in this program, 
including AFMAG,. Vertical coil EM,. Horizoital coil EM, S-Potential; 
Applied-Potential,. Resistivity, Potential Drop Ratio, and Magnetometer. 


• The electromagnetic andApplied- Potential methods were generally 
'found to be more useful in detailed surveys., while, the, Vertical-intensity 
magnetometer and. Self-Potential methods gave valuable re sults in both 
reconnaissance and detailed surveys. 


The traverse lines on the Harriman.Grid from 8N to 36S were extended 
to 15E and effort was made to obtain a more detailed picture of the 


•	
'	 area, In cases where the results of additional survey, work indicated .a 


revision of interpretation,, the original surveys were rechecked, . The 
Harriman Grid was next extended. northward.to  Highway. #17 within the 
limits of 5W to 15E,. The original "A" Grid, located on the. northeast 
corner of the Harriman'Grid'.was abandoned infavor of east-west 
traverses to eliminate distortion caused by contouring a grid which,is 
not aligned parallel to the trend. 


Next, the Perpall Grid, was extended. to the -south to connect with. the 
Harriman Grid at Highway #17, . The width.of the Perpall grid was 
increased, to include anomalous trends. and, the length was extended 
through 18N to the northern limit of the Perpall property, Permission 
was granted by landowners to extend the Perpall Grid northward . to an 
intersection with Alford Lake, It was necessary to complete the 
Potential Drop Ratio and Self-Potential surveys to the, northern extent 
of the grid before the ground froze. This was done by deferring other 
survey work and. as a result the picture is not yet completed from 
traverses 18N to 54N. • At the completion of'the geophysics through 
to Alford Lake it is anticipated , that there will be. a. connection between 
the anomalous .trend of the. Harriman. Grid and at least one of those 
on Alford Lake, 


.	 With the formation of ice on. Crawford Pond .work is now planned.to  
extend. the: anomalous trend from the Harriman Grid to the vicinity of 
Spruce Island - an additional 6000 feet to the south,







GEOLOGICAL SURVEY 


For the purpose of compiling an adequate geology and.culture map, 
reconnaissance was conducted over the entire area covered, by the 
Harriman and Perpall Grids, Guided .by the data accumulated on 
previous reconnaissance,. a more detailed survey was possible. . In 
many instances ' ! h.nds and knees t ' tactics produced new basic 
outcrops.. This is , especially true in the vicinity of the Harriman 
Grid. baseline, and between. the, traverses 4S and. 1 2N, 


Quartz-biotite. schist is. the dominant-rock type for the entire area. 
It is the. schistosity of this rock that provides the majority of the 
information. relative to. the attitude of the metamorphic rocks of the 
area.. The. general strike appears to be approximately parallel to 
the Harriman' . Gri.d.baseline,. and the dominant dip is steeply to the 
east. The numerous small drag folds' apparently produced or 
modified by the injection of igneous rock increases the-difficulty of 
obtaining reliable measurements at any .specific location, By taking 
numerous measurements on each outcrop the problem is resolved' 
to that of an average' attitude and therefore is more reliable. 


There are at least two narrow bands of dolomitic marble on .the 
.	 Harriman.Grid.,. The evidence for one begins at. 27S plus 1W and 


the outcrops at 20S plus BL, 15S plus BL, and 12S plus.O., 5W 
provide.. s1upport for a projected, trend. A wider band, of carbonate 


..rock.begins .  at 12S plus. 3E and.furnishes discontinuous outcrops 
toward,the north to 2S . plus 5E, . East of the.baseline and.between 
the traverses 0 and 4N,. for the most part the carbonate rock.has 
been altered .and..replaced. 


It is possible.that the carbonate.rocks of the entire.regionare 
composed of relatively thin lenses which have a maximum linear 
dimension of one-quarter to one-half mile. . In a regional picture 
the location of many-such thin marble,beds in, a belt might well 
have provided the lubrication at depth for the formation of large 
drag folds and created in this way favorable,'Structure for the 
injection of basics, . There appears to be some, connection between 
the existence of the carbonates and. the. ultrabasics',. The basic. 
rocks may be stratigraphically controlled. only in.. the respect that 
they 'are, located insuch marble belts -this may be, true locally' as 
well" as regionally. 


North of Miller Road and.west of the baseline between ..traverses 
2S and. 6N there is an accumulation, of basic outcrop' in an. area 
which is more intensely folded,. For a more complete interpretation 


• 
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it is necessary to look to the. east where. the strike, of the rocks is 
swinging to the northeast Above. 8N the basic rock .outcrop exists 
mostly east of the baseline0. It is suggested - that local drag folding 
has offset the basic body several -hundred feet to the east,. Line. 12N 
is the approximately northern limit Of the basic outcrop on.the 
HarrimanGrid, and significant basics do not appear on-the surface 
north of this point until. the. Pérpall Grid is reached '(Harriman . 24N). 


West of the. Harriman Grid baseline . and. between .the traverses 22S 
and. 38S there is a trend of pegmatizechist. . There is an 
abundance, of quartzveins, each approximately one . -'ha.lf to one inch 
in thickness .., which are injected in lit-par.-lit manner parallel to the 
s chistosity of the schist. Here. the pegmatiztion suggests the 
crest of a drag fold with .a north-south axis, Mapping of the peg-
matTzation is limited onthe. west by' the eastern margin. of Crawford 


.Pond and on'.the east by a north-south line drawn approximately 
through 2W of the. Harriman Grid0. The abundance Of quartz increases 
the hardness of the. rock relative to that of thé'usuai ,quartz-biotite 
schist of the area and accounts for the sudden increase of elevation' 


..south.to.traverse 22S0. The increased overburden might-well be-
sufficient to mask. the geophysical picture. toward - the south. . This 
factor may have contributed ,to the. difficulty encountered in tracing 


is	
the nickel orebody soUthward. The last drill hole located on 
traverse. 20S may have overshot or undershot its target. Resistivity work on 
traverse 210S shows the top of the. conductor- to be. 40 feet below 
the. surface at 20S plus 1. 5W. 


South of:. 32S the general attitude of the rocks is somewhadistorted 
by the abundance of local drag folds, . It is believed, that the. trend 
swings gently to the southeast creating 'another offset. . The ore' in the 
pit at 34S plus. 1,5E is approximately' 350 feet west of the basic outcrop 
in-.the vicinity of 40S plus SE, ' Attempt will be made to project the 
main conductor- from the land.grid . to the. ice. grid.and,it is anticipated 
that the axis will pass near' 36S. plus .3E, 


With basic rock appearing on -the grid area as far as 8E,, there is a 
strong' possibility that am ore. extensive basic mass occurs at depth 
which provided, feeders or dike-like projections of basic rocktoward 
the surface, . For this reason .the abundant evidence, of geophysical 
anomalies east of the known nickel orebody'are given additional 
significance. 


0
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MAGNETOMETER SURVEY. 


A "Sharpe" Model A=2. vertical force magnetometer was used 
throughout the. survey... This instrument is a precision magnetic 
field balance measuring the. vertical component of the earth' s 
magnçtic field within, an intensity, range of 0 t 15, 00.0 gammas 
with,the strength of the auxiliary magnets : at hand. Calibration 
by use.of the Helmholtz coil allowed accurate determination of the 
vertical intensity c'ompensated.for by-the compensating- magnet and 
by the latitude.. weight. 


Data reduction and analysis showed . the plotted, readings between 
-400 and 800 gammas to be. the. background, limits of the. entire 
grid area. The positive and, negative. anomalous areas shown on 
the map are contained within-the -400 and =800 gamma contour lines 
respectively. . The magnetic. relief of . the grid area is approximately 
'10,800' gammas, which represents the limits of the. small and.medium 
magnets used during the. survey.. Specific valUes of plus 5900-gathmas 
and.minus 4950 gammas plotted in. the center of anomalous areas 
represent the limits.of the medium magnet, . Sinceaccurate determi-
nation of isolated individual readings in. the. center of anomalous areas, 
would, not change the. contour lines, the extra, work of calibrating and 


.	 '	
. using the large magnet was omitted. The. magnetic; anomalies' are 
attributable to the susceptibility possessed by pyrrhotite, olivine-rich 
basjcs,. and disseminated:magnetite. . The.. relatively 'low susceptibility 
possessed. by other minerals allowed them to be ignored.. 


The survey, was run', on the entire grid, area including 'the. eastern 
extensions,- Readings were. taken at 2j foot stations on. both the base-
line. and on the traverse lines which are. 200 feet. apart, . The general 
trend of the magnetic anomalies between the traverse lines 8N and' 32S 
is approximately parallel to" the baseline with few variations,. South 
.and north of this area, the trend. curves gently eastward,.. An 
anomalous magnetic, trend is. apparent east of the:	 Grid 
baseline,. The mass of magneticanomalès between. the. 14 and'.22S 
traverses and east of the baseline may represent a, separate trend 
or are. connected in some manner by structural control to the main 
magnetic trend. Itis impossible. determine by analysis of the 
magnetic urvey alone whether Or, not. this is :true, . This trend swings 
norhteast then north.and. crosses Miller' Road at apprOximately 9E 
It becomes partially discontinuous from traverse. 2N to traverse 12N 
and then continues northward as the dominant magnetic .trend past 
Highway 117 onto the east side of the' Perpall Grid,. The northern 
and central portions of the Perpali Grid will have, to be.. extended. to 
the east to outline, a continuation of this: trend, . Another anomalous 
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area located at 34S plus 12E on the Harriman Grid seems far removed 
from the area of interest, being apprqximateir 1000 feet east of the 
ore pit at 34S plus 1.5E. This anomaly may extend southard to the 
vicinity of Salmon Point where the magnetometer work on the. Crawford 
Pond Ice Grid defined an anomaly at approximately 76S plus 7E. It is 
interesting to note that basic rock outcrops exist in the above location 
at Salmon Point. The wide anomalous area from 4S to 12N on the west 
side of the Harriman Grid is abruptly moderated and .:'fset to the east 
above 12N. The geological survey suggests that the offset is due to 
local drag folds, and it is possible that in the more intensely folded 
areas there is an increase in the amount of disseminated magnetite. 


HORIZONTAL COIL EM SURVEY 


The Horizontal Coil EM equipment .is designed to measure the in-phase 
and out -?of-phase components of the vertical projection of a secondary 
field. In this process primary field response is cancelled by equal and 
opposite compensating signa. directed from the transmitter through a 
200 foot shielded cable to the receiver coil. The 200 foot separation 
of the transmitter and receiver coils is maintained during all readings 
to insure uniformity of measurement. The hcrizontal attitude of both 
coils is maintained with strict discipline. With this equipment the 
effective depth of penetration appears generally to be less than 200 feet. 
It is probable that the width and attitude of the conductor may notably 	 1 
decrease this depth range. In at least one instance where the c.: 
was checked with resistivity equipment the Horizontal Coil EM gear was 
still effective at a depth of 150 feet. Near power lines and telephone 
lines 60 cycle noise in the earphones becomes a serious source of 
trouble by successfully masking the null of the EM equipment. Where 
the power lines are normal to the direction of the traverses this hazard 
..a; been partly overcome by reversing the transmitter and receiver 
and taking a duplicate set of readings. 


The Harriman Grid has been surveyed by this equipment throughout 
its extent from 5W to 5E from traverses 36S to 4N inclusive; and 
irom SW to 15E from 6N to Highway #17. A Horizontal Coil EM 
survey of the extended Perpall Grid has also been completed. On 
the Harriman Grid the resultof the survey were satisfactorily 
positive from 26S to 6N inclusive. The low and relativelyjnadequate 
response south of traverse 26S may well be due to an increase in 
depth Of the conductor. Certainly the sudden topographic rise 


\ beginning at 23S has a noticeable effect on the horizontal loop response. 
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The absence of adequate, response at the. traverse line 6N brought 
an abrupt end. to the main -conductor at this point. This was questioned 
.for three reasons, 1) There existed more, basic rock outcrops between 
6N and 12N than on the rest of the Harriman Grid.combined, 2) Hori-
zontal coil response on the west side of line 4N of the 1 .1 A" Grid 
suggested a. continuation of the conductor, 3): The. results of the. Vertical 
Coil EM survey indicated.a poorly defined. connection between the 
anomalous area at 6N plus . 1E to 2E on the: Harriman- Grid .with .4N 
plus 3W on the . 'A" Grid, By' extending the Harriman. Grid northward 
the conductor again appeared , on line 14N immediately east of the base-
line, . The. response again diminishes tow'ard,the north progressively 
through lines 16N 51 . 18N and 20N until it disappears again, Resistivity 
work.strongly indicates that increasing overburden is the reason. 
North of traverse .20N there is no clearly defined Horizontal Coil EM 
anomaly which possesses the quality of continuity,, 


• Other anomalies are provided by-the Horizontal. Coil EM survey 
work. '•Although these anomalies do not permit connection 6n.200 foot 
traverses, they are, still suggestive of a continuation of the: general 
anomalous trend. For the most part they appear on individual traverses 
and it is often difficult to imaginatively superimpose a. conductor axis 
across them, On. the Harriman Grid individual examples of such 


•	
.	 anomalies are those on thetraverses 12N, - 14N and .16N from 5E to 15E. 


Also on traverse 22N at 4E and 8E, 'For an-example as to how these 
individual anomalies may suggest a conductor at depth. consider these. on 
the east side of the Perpall Grid 1 O plus 1, '5E; :.6S-plus 2E; 2S plus 3, :5E 
and .2N plus 6, 5E,' A line curving northeast will 'connect them, ' Adequate 
analysis of such poorly defined anomalies depends on the, use of data 
provided by other geophysical equipment; preferably those which have 


.a . .gre.ater depth range, 


AFMAG• SURVEY 


In this survey a. GROUND AFMAG MARK III instrument was, used. 
This relatively new system of electromagnetic prQspecting dispenses 
with a..transmitter and.utilizes a natural field .source of energy, . The 
field used is primarily due to worldwide, thunderstorm activity. In 
this standard ground . AFMAG equipment the. two frequencies '15.0 and 
510 cps were employed. simultaneously and.were chosen since they 
provide good: responses over massive. suiphides, consistent with 
minimum responses over extraneous features, 


.	
'Although the-lightness of the. equipment allows a. greater 'flexibility in 


1. 


survey work, readings were made on 50 foot stations on the Harriman







• Grid, from 40S to 4S within the limits of the 5W to 15E Grid.
1.1


• Duplication of anomalies produced.by  other geophysical surveys 
was apparent, and new anomalies discovered were. concluded to 
result from conductors at a depth beyond . the. range of less effective 
types of equipment. 


VERTICAL COIL EM SURVEY 


In this survey 'a . SharpeSE400 transmitter unit (1000 cps) and.an  
RE -5 directional receiver .were utilized. To insure uniformity , of 
results a. baseline spacing (transmitter to receiver) of 400 feet was 
maintained throughout the survey. . Transmitter stations located 
east of the.baseline were progressively'200 feet apart alongthe 


.traverses from 2E to 12E. Dip-angle readings were taken on 


.traverse lines 400 feet to the north or south extending: 300 feet on 
either side of the. customary ., zero station. It was believed.that 
this procedure would allow for conductors with an axial trend 
departing 45°. from the, trend of the main conductor, 


In several instances the. main conductor was excited. by transmitter 
stations located .200 to 400 feet from the . axis. . In the area between 
16S and 22S and. 200 to 400 feet east of the baseUne.the pattern of 
conductor axes suggests a.connection.Of this anomalous area. with that 
of the main trend west of the baseline, . The low response . on the 
several conductors on the east side of the HarrimanGrid.suggest 
the possibility of a. deptIactor. A continuation of the main conductor 
of the Harriman Grid was possible toward the north, beginning' above 
12N and slightly' east of the.baseline. This strong conductor axis 
curves northeast through the Perpali property to the powerline 
Highway #17. Difficulty has always been encountered near 60 cycle 
lines in the form of noise in the receiver and,.sometimes false 
anomalous readings are produced whencrossing beneath powerlines. 
Although the. situation has been. somewhat relieved by locating the 


,transmitter in the. vicinity of the powerlines and moving the trans-
mitter station progressively east or west as the lines are run, the 
problem is not yet wholly solved, 


SELF-POTENTIAL SURVEY 


The. Self-Potential survey was run with standard porous pot equipment. 
. ' Readings were. taken each 50 feet with, the. exploration pot extended.on 


a.500 foot reel, ' During the-survey-the exploration pot was consistently 
east of .the ground pot to further insure uniformity' throughout the survey.







Copereiectrodes were. used immersedin".a. saturated' solutiori.of 


.	
copper sulphate. All readings on the grid are directly.rela.ted,. and 
all are reduced.to a negative datum, •' The. 100 millivolt contour 
interval outlines anomalous, trends that correlate closely with those 
of the other geophysical surveys and the trends are essentially 
parallel to the Harriman Grid baseline The relief of the entire 
area including the Harriman Grid and the Perpall Grid is approximately 
800 millivolts.  ' 


As in-the magnetic' survey, attention is, calléd.to the. anomalous. area 
between Miller Road. and *Traverse 12N. Hre it is particularly wide 
and'-above 12N there. is- an offset to the. east : At the south .end, of the 
Harriman. Grid - the . anomalous, trend, swings southeast beginning at 
traverse , 32S. The anomaly east of .te.,baseline in the. vicinity of 
22.S plus 4E projects southward and .apparently joins the. main..trend 
.between 28S and. 30S, The arQmaly'at 7S plus 9E supports the 
magnetic anomaly previously , discussed. . The' discontinuous eastern 
.trend appears.again'at approximately '.12N plus 12E 'and continUes 
northward through .the. southeastern part of the Perpall . Grid, 


POTENTIAL DROP. 'RATIO SURVEY 


The same porous pot equipment used in the Self -Potential- survey was 
in.the. Potential Drop. Ratiqsurvey0. The distance between the 


ground pot and the exploration pot was accurately, maintained at 
50 feet. . The. Harriman Grid was surveyed on traverses 36S through.. 8N' 
from the baseline .to 15E. ' Above .8N the.trave'rse. survey was 
increased approximately .' 500 feet in width, The electrodes were 
placed.at'ieast 100 feet beyond, the ends of the. traverse : lines,, and 
constant voltage., and current were maintained by a direct. current 
generator; Most of the potential drop occurred within '100 feet of 
the'. electrodes . and. the current was held'. constant throughout the. extent 
of the traverse lines The electrodes at either end of each traverse 
.consisted of 18' copper rods arranged in a,circle approximately 5 feet 


• ' in diameter. . These rods were connected to a center" rod by leader' 
wires and the rods'wer'e driven in the. consistently 'moist ground. to a' 
depth . of 1 'to 2. feet, Insulated, wire. was used*, throughout the 'survey. 
Every effort 'wa's made to be; consistent -on'. the. traverses in. method 
of taking readings,; spacing of the porous pots, location andarrange-. 
ment of the electrodes,' and.maintenance of voltage and current to 
insure, more accurate'and rapid, interpretation of the data. 


The known nickel-ore body on the Harrimani Grid,is outiined.by , the 
,0 millivolt contour line, from 16S through 6N. Above.. 12N the. trend







is again offset to the east and.continues northward - through .traverse. 
24N. . On.the southern end . of the grid the Potential Drop Ratio survey 
extended. the main conductor through 22S where anotherii 'eastern offset 
is apparent and the trend . then. continua through. 30S. . By.-this survey 
both the 'northern. and. southern limits of the known conductor were 
extended. It: was not possible during the latter , part of the season.to 
complete. the survey on the area west of the baseline between traverses 
2S and 14S becuse . of the presence of water... During:a dry. -season . of. 
the coming summer thi.S work will be completed. 


The numerous anomalous areas throughout the extent of the. Harriman 
Grid east of the baseline provide an abundance, of information that 
will be. valuable in the analysis of the total geophysical picture. 
Excellent correlation between the Potential Drop Ratio survey and. the 
other geophysical surveys is noted. : This is especially true of the 
main conductor, . The. 10 millivolt contour line .encloses. the majority 
of the anomalies produced.by' all the different. surveys, 


LEASING', ACTIVITY 


The followinglease has been.taken sincethe date of the last report. 
A copy of -the lease has been sent to Mr.. Robert A,. Laurence in. 
Knoxville. 


Lease 
No,	 . Lessor	 Acres.  


9.. 0-1-8	 Harry A. and Kathryn V. Perpail (renewal) 100 


This lease has been : revised and is now a regular five (5) year lease 
and is recorded as such. 


Negotiations are'currently underway -to, lease property north and 
east of the Perpali Grid.
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• STAGE III DRILLING '(Area 4) 


On: December 30, 1959 the. Sprague . and Henwood. Drilling Company 
unloaded drilling equipment on. the Burns Prospect to begin the 
contract drilling program. Setting up on DHM=4 consumed the.time 
through January:2 and actual drilling began on January 40 


Permission was. granted by the OME Field.. Team by a letter dated 
December 17, 1959 for the two holes with which this report is 
concerned:


Feet Hole 
Area	 Hole .COordinatesBearing inciinatAon depth desig. 


Burns	 1	 0,075N & 00 75W .S41 0W	 -450	 . 400	 'M-1 
Burns	 2	 7, OON & 2. 00W	 due W	 -450	 400	 B-i 


These holes were designed.to test a 
'
Self -Potential, Magnetometer, 


Horizontal Coi.l..EM and. Vertical 'Coil .EM anomaly discovered on 
the Burns Grid.. This conductor anomaly: trends generally north-south 
through the. Burns Grid from the. 0 traverse to 20N. .  The. conductor 
could better be outlined by the. Vertical Coil EM axis defined by 


.	 cross-overs at: 
2N& liE; 4N& 0,2W;'. 6 'N& 2,5W; 8N&404W;. 1ON& 402W; 


12N& 5,3W; 14N & ,.6W; 16N& 503W;. 1814& 2,3W;and 
20N &. 2W0 


The several Vertical Coil EM cross-overs.on line. 2N located at 
0.. 3W, 1'7W, . 3. 4W, . 4.2W and 6 ..-3W are attributed.by a post- 
drilling analysis to result from the ,wide.band of graphitic schist 
encountered in the drilling. 


Drill Hole. No. 1 ':(M-i) 


This drill hole. was completed January 19, 1960 at a total depth of 
395. feet. . The majority of the core. contains from 116 to 3% graphite 
with local 1 inch. to 2 inch concentrations of graphite approximating 2519. 
The graphite ,is localized in the, biotite-rich sections of the core 
suggesting that the graphite is an 'alteration product. . The presence 
of graphite indicated that lime, rock would.be  cut in the drill hole; 
this belief was strengthened. when calcite stringers were encountered. 
The lime rock was cut at 195 1 11 " where. the'. section is altered almost 
beyond -recognition bypegmatization. There was 53 feet of diorite and.. 
quartz-diorite in the core, giving a . total of 1416, The only gabbro cut 
was. the 6 inches beginningat. 	 . Only rare. and isolated. sulfide

mineralization .occurred in the'-core. [1


- 10 -







S	 Drill Hole No. 2 (B1) 


This second.drill hole beganJanuary22 and.drilling operations were 
stopped on January 27 at a. total depth of 240 feet by agreement between 
Company personnel and the OME Field. Team, The hole was continued 
until the.. Vertical Coil EM crossover was intercepted. Gabbro was 
cut at 19 1 8,	 342", and .520" and peridotite.was . cut at 5518, 
No basic rock was encountered in the hole, below 608', Only minor 
mineralization occurred in the gabbro and no sulfide mineralization 
was evident in the peridotite. Below 61 feet. the core, was composed 
of a. graphitic schist identical with that in thefirst drill hole, 


The.. Burns Prospect is essentially elimLnated as far as the current 
drilling program is concerned; or at least until evidence is presented 
favoring the trend of basic rock, lying on the eastern, side of the 
anomaly,. The paucity of outcrops in the area made it impossible to 
predict the exact locations of the, basics under the. surface, . The 
basics cut probably represent dike-like projections from alarge.basic 
mass at a depth beyond the range of the geophysical methods used, 


. 
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DRILL LOG 


Hole No.' :	 M-1 Bearing:	 S 41 0 W 
Location:	 0, 75N'+ 0. 75W . Depth:	 395' 


Brown : Grid Angle:	 -450 
L. M.•. Miller prop. Logged by:	 .D.. E. Wyke 
9.0-4-7 1/4/60 to 1/19/60 


Core. size.,' 	 0' 0"	 -	 12' 0 ." Soil (BX casing) 
12' 0"	 -	 26! 0" ,	 AX 
23' 0"	 395'	 Ott AX core


Lithology 


Soil and boulders 


Schist: biotite -quartz -feldspar; 
4" - 6" bands include garnet; . section 
generally graphitic, graphite occurs in 
biotitic zones, top '5% and bottom 516 - 1010. 


Diorite: biotite -hornblende -basic 
feldspar; 37.1 4" - 37 1 8" band of Schist: 
biotite -quartz -garent and graphite 116, 


• Schist: biotite -feldspar -quartz; minor 
garnet; graphite generally 116,, 47 1 6" - 
48 1 10" graphite 2:516; minor pegmatite 


• consisting of 2" veins. 


Pegmatite: quartz -biotite -minor- feldspar. 


Schist: biotite -quartz -feldspar; minor 
garnet; generally 216 graphite, 652" - 
65 1 10" graphite 251o;: some. 4"6" bands 
quartz -biotjte pegmatite. 


Diorite: hornblende -biotite -basic. feldspar; 
some.. 2M bands pegmatite: quartz-biotite. 


Pegmatite: quartz-biotitè; several 4" bands 
of Schist: biotite-quartz, 


Schist: biotite -quartz -feldspar; pegmatite 
in 2"-4" bands: . quartz-biotite; minor 


• graphite approximately 516, present in 
biotite -rich. zones,. 


Depth 


0 1 0"	 -	 2310" 


23 1 0"	 -	 2716" 


27'6"	 -	 3816" 


38 1 6"	 .-	 48110" 


48 1 10"	 -	 5410" 


54 1 0"	 -	 8310" 


83'O"	 -	 8716" 


87'6"	 -	 .9* 118 


91'8"	 -	 95'1"







DRILL LOG: M-1 2 


• 95 9 1 " -	 '104 1 2" Granitic. zone.-	 no graphite; no schistosity; 
several 4"-6" bands quartz; minor chlorite 
in.lower 3' 


104 12 " -	 110 1 5" SOhist: biotitequartz;. some 2"-3" bands 
pegmatite: quartz biotite; minor chlorite 
lower 1, 5'. 


110 1 5" -	 111 , 1 1" Pegmatite: quartz -biotite; biotite -rich 
lower 4", 


111 , 11 11 -	 113' 0" Quartz -Diorite: hornblende -biotitequartz, 


113 1 0" -	 11411'.' Pegmatite: quartz -biotite, 


114' 1." -	 143 1 0" Quartz -Diorite: biotite -hornblencje - 
minor pyroxeneminorquartz; iiQr 


• pyrrhotite occurs, as occasional isolated 
•crystalsapproximately1/16" - 1/8" in 
diameter, 


143 1 0" -	 146 1 5" Pegmatite: quartz -biotite-minor feldspar. 


146 1 5" -	 153'2" Schit: biotite-quartz;	 minor graphite 
1%-516;	 minor -pyrite -116 as coating on 
fractures, associated with. calcite. 


153 1 2" -	 159 1 3" Pegmatite: quartz-biotite, 


159 1 3" -	 160 1 5" Quartz-Diorite: hornblende -biotite - 
basic feldspar-minor quartz; occasional • pyrrhotite crystal. 


160 1 5" -	 167 1 1" Pegmatite: quartz-biotite, 


167'l" -	 171 1 4" Schist: bioti.te -quartz -feldspar; graphite 
• generally 116-516, 	 167 1 10" - 169'10." 


graphite -biotite.with.graphite 4016 in 
.4" zone, 


171'4" -	 175 1 8" Pegmatite-.' quartz-biotite, 


175 1 8" -	 182 1 4" .	 . Quartz-Diorite	 hornblende.biotjte-basjc 
feldspar;	 calcite coating on fractures,







• DRILL LOG:	 'M-1 .	 '3 


182 1 4" -	 183'7" Pegmatite: . quartz -biotite. 


183 1 7" -	 187 ! 11" Schist: biotite-quartz; graphite 116-516. 


187 1 11" -	 1882" Pegmatite: quartz-biotite; minor garnet. 


188'2" -	 195 1 11" Quartz: with 1/8"-1/4" veinlets of 
calcite;	 some narrow zones biotite-rich 
bands with 1%-5% graphite;. 'calcite. coating  
on fractures;	 occasional pyrite in 


. graphitic .zones. 


195 1 11" -	 198'6" Silicified. Dolomite:	 qtiartz-dolomite; 
numerous calcite veinlets;: calcite, on 
fractures,: 


198 1 6" -	 224 1 4"	 • 'Granitic. section,:	 quartz -biotite -feldspar; 
veinlets,of calcite; . 'occasional pyrite 


• crystals;	 207. 1 8" - 208 1 3." Schist: 
• quartz -biotite. 


S
224 1 4" -	 234111" Quartz -Diorite: hornblende -biotite -basic 


feldspar;	 minor quartz;. calcite. veinlets. 


2 3411" -	 238 1 1" •.	 'Quartz: minor biotite; numerous calcite 
veinle.ts, possible a pegmatized. carbonate 
zone, 


238 1 1" -	 239 1 7" ''	 Pegmatite:. quartz -biotite; coarse-grained; 
minor calcite on fractures. 


239 1 7" -	 248 1 4" Pegmatite:' quar.tz-biotite; fine-grained; 
244 1 10" - 246'l"	 biotite -rich.. zone. 


248'4" -	 252 1 10"	 '	 : ' Schist: biotite-quartz;	 minor feldspar; 
minor' garnet.. 


252 ? 10 1t -	 255 1 1" Schist: biotite-quartz; graphite generally 
• '5%, , 'top 61? and,lower3" 1016-1 1516 graphite. 


255 1 1" -	 258 1 1" '	 Pegmatite	 quar:tz-biotité; minor calcite 
on, fractures.. 


258'l" -'	 290'4" 'Schist:	biotite-quartz;	 graphite 1%'5%; 
.265' -*2771 very ,sôhistose;. .26Q'9" -'266,'O" 
has 2"-,4" bands pegmatite;. 27312"-27513" 
has some'2",bands pegmatite.







DRILL LOG:	 M-1 ..	 4 


290'4" 2,94' 10" Schist	 biotite-c.hlorit,e-quartz; has, hjgh: 
percentage of white mica, graphite 
generally 116 


294110 11 -'	 341'l" Schist	 biotite-quartz,	 graphite generally. 
116,	 304' - 309' graphite 516 in some 2"-3" 
zones;. some. 6"8" bands quartz -biotite 
pegmatite with. occasional 1/8" veinlets of 
pyrite, on, edge of p.egmatites. 


341 1 1" -.	 344 1 6" .	 Pegmatite.-, quartz-biotite; biotite-rich' 
lower 7".;	 3421110" - 343 1 4" GABBRO' 
biotit.e -basic 'feldspar -pyroxene, minor 
pyrrhotitë.'cónsisting of several 1/8" 
isolated crystals. 


344'6" -	 '	 346'2" ' Schist	 biotite -quartz -minor garnet; 
graphite. 516 in few 2" bands.' 


• 346'2" 34911" Pegmatite	 qua,rtz-biotite. 


. . '	
•. 349 1 1" -	 366'8" • Schist , biotite -quartz -minor garnet; 


graphite generally' '1%;. 35513" - 35615" 
'quartz -biotite pegmatite. 


366 1 8" -	 386 1 11" :'Schist	 biotite-quartz; 	 garnetiferous 
top 4";	 generally poor. schistosity; 


• quartz-biotite pegmatite lower 8". 


• 386 1 11" -	 395 1 0" Schist	 biotite -chlorite -quartz; 
fine-grained. 


.*	 '*	 *	 *	 •	 '	 , 
•	 Total 'Depth -' 39510" 


,*	 *	 *	 .*


St







DRILL LOG 


Hole No,: B-i Bearing:	 Due.. West 
Location: 7. ON + 2. OW Angle:	 -4511 


Burns (Brown) Grid Depth:	 2401 
A.H.Brown and Logged by.- D. E, Wyke 


E,E.Brown prop. Elevation:	 177.6? a,s.,l, 
.9,0-4-24 1./22/60 to 1/27/60 


Core size: 00"	 -	 3'O" Soil 
O'O"	 -	 100" AX casing 
3 1 0"	 -	 240 1 0" AX core 


Depth Lithology 


- 310" Soil 


39 0"	 - 1918" Schist: biotite -quartz -feldspar; minor 
garnet; graphite -116. 


19 1 8"	 - .	 21"?" Gabbro: biotite-rich pyroxene; abundant 
feldspar; minor quartz associated.with 
veinlets, 


21'7"	 - 34'2" Pegmatite: quartz -biotite, coarse -
grained; biotite-rich from 320" to 3492??, 


34 1 2"	 - 3.6' 6" Gabbro: biotite - rich pyroxene; abundant 
feldspar; niirpyrrhotite and 
minor&1cop-yrit	 associated with .1/4?? 
quartz veinlets. 


36'6'	 - 38'2" Schist.:	 quartz -biotite, fine-grained. 


3812 ??	 - 40189? Pegmatite: quartz -biotite. 


4 01"	 - 52'O"	 . Schist:	 quartz-biotite, fine-grained; 
46 1 4 ?? to 471319 quartz-biotite pegmatite; 
some 2" to 4" quartz-biotite pegmatite 
.veins with.quartz dominant, 


52 b 0 11	 - 54191' Gabbro: biotite-rich coarse-grained 
pyroxene, minor sulfides (pyrrhotite 
and chalcopyrite -116), 


54191t 55,8" . Pegmatite: quartz-biotite, coarse-grained,







DRILL LOG: B-i 2 


5518"	 - 60'7" Peridotite:	 biotiterich chlorite 
peridotite, coarse-grained. 


60'7"	 - 6 31 tt Pegmatite: quartz-biotite. 


63 1 8"	 - 65'2" Schist: quartz-biotit'e, fine-grained, 
poor schistosity. 


65'2"	 - 100'2." Schist: quartz-biotite; minor graphite 156 
to '3% associated-with biotite-rich areas, 
probably an alteration product; schistosity 
angle generally 600 to 700 from core axis. 


100 1 2"	 - 10613" Pegmatite: quartz-biotite; an 8" zone 
quartz -biotite schist in center of section, 


106 1 3"	 - 12 6 1 10" Schist: quartz-biotite; minor graphite i% 
to '356, graphite '516 to 1016 in few 1" to 2" 
zones; quartz-biotite pegmatite from 
112 1 0" to 112'll". 


. 126110" 130'6" Pegmatite:. quartz-biotite; graphite 116 to 
216 in few 2" to 4" bands of quartz-biotite 
schist. 


130 1 6"	 - 14611" Schist: quartz-biotite; minor graphite 1%; 
minor garnet. 


146 1 1"	 - 14812" Pegmatite:. quartz-biotite. 


148 1 2"	 - 18510" Schist:	 quartz-biotite;	 116 to 316 graphite 
in biotite bands,, 516 to 1016 graphite in 
few 1" to 2" biotite -rich zones; schistosity 
'angle generally 60 1 to 70° from axis of core. 


183'O"	 - 222110" Schist:	 ditto plus minor garnet. 


222 1 10"	 - 235'9" Granitic zone: quartz -biotite -feldspar; 
minor garnet;' increase in white mica in 
lower'2 1 ; no schistosity. 


235 1 9"	 - 24010" 'Schist and Pegmatite: alternating 4" to 8" 
bands of quartzbiotite pegmatite and 


. quartz -biotite . schist; 	 graphite. 116 to 5% 
in schist;	 minor garnet. 


*	 *	 *	 *	 *, 
Total Depth - 24010" 


•*	 *	 *.*	 *
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GENERAL INFORMATION 


STAGE II (Areas 3 and 4) 


Phase I work in Areas 3 and 4 was severely restricted because approximately 
60% of the region is blueberry land and harvesting was not completed until 
the enctof August. The Field Office was unable to expedite the lease program 
in these areas since many of the landowners showed inclination to delay 
procedure until their crops were harvested. Both Phase I and Phase II 
work proceeded where possible. Current grids were filled in and extended 
where necessary in order to continue geophysical investigation of the basics 
involved.


*	 *	 *	 * 


STAGE II. - Area 3 3 Phase.I 


Geological reconnaissance mapping was limited as compared to this type 
of work during July, and. consequently no new basic bodies were discovered 
within.the boundaries of Area 3. When conditions permit continued 
geological reconnaissance it is expected that more ultrabasics will be 
mapped.


*	 *	 *	 * 


STAGE II . - Area 3, Phase II 


The Crabtree grid was extended 300 feet to the south. A magnetometer 
survey on. this extension produced a relief of 1800 gammas. The self-
potential survey 'supported the magnetometer survey to a degree of. 
significance. A horizontal-loop E. M. survey failed, to produce evidence 
supporting either of the other surveys. However, the uneven terrain may 
have caused positive deflection cancelling indication of a legitimate 
conductor. It is hoped that when the AFMAG survey of Fish Pond reaches 
the northern end of the lake, a conductor may be located to explain the 
existence of the many large basic boulders containing a significant amount 
of sulfide. The location of the boulders can be placed at 17S and 3E with 
respect to the Crabtree grid. . They are angular in shape and are definitely 
not part of a.boulder train. The.topographic map was completed . on the



	


Perpall prospect and is part of this report,	 . 


*	 *	 *	 *


I*







0
STAGE I r Area 4, Phase I 


As mentioned above, investigation was restricted in areas such as 
Clary Hill (east-center of Area 4) and Lewis (south-southeast of the 
Johanssonprospect). Although geophysical investigation of these 
locations was limited to magnetometer readings, the. results were 
deemed significant.


* *	 * *	 * 


STAGE II --Area 4, Phase II 


The topographic map on the Burns grid was completed and is a part 
of this report. The Manks prospect officially entered Phase II on 
August 24, and the maps enclosed show the extent of the work accomplished. 
The standard Phase II grid was extended 300 feet to the north on traverse 
lines 2E, 4E and GE, and the traverse line lOW was cut on the south. The 


•	
. magnetometer and E. M. surveys failed to produce any significant anomalies 


within boundaries of the grid. Additional information gained by the Phase II 
self-potential survey allowed a different interpretation of the general trend. 
Traverse lines should be extended towards the south to investigate the 
possibility of an anomaly in this region. 


*	 * * *	 * 
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GENERAL INFORMATION 


Geological-geophysical investigations proceeded in Areas 3 and 4 
in both Phases I and.II. In Area 3, a greater proportion of time 
was spent in geologic evaluation of the prospect area (Phase I); 
Phase II work was restricted..to a limited extension of the Crabtree 
grid. In Area 4. , the only Phase II work .was pack-sack drilling on 
the Burns grid. Phase I investigations were both reconnaissance 
and grid. 


AREA 3 


Phase I work in .the. Hope -LincolnviIle prospect area .was largely 
that of bedrock evaluation and . tracing boulder trains. . During the 
search of the area on the 1/4-mile grid, several areas of high 
potential were blocked out. A detailed: search of each area was 
carried out during July. A geologic map of the area follows in 
this report. The geologic picture of the area is made considerably 
more complete and useful by this work. Further, one additional 
basic rockmass was discovered, that exposed on the south .shore 


•	 of Alford Lake. . To date, it has not been possible. to thoroughly 
investigate this occurrence. The occurrence does, however, 
contribute greatly to the significance of the geophysical anomalies 
lying under Alford.Lake. 


Phase II investigations were restricted to extending and filling in 
the-Crabtree grid. The grid now extends to 12S along the baseline, 
with traverses to the lake on -the east and westward to 500 feet. 
Geology, magnetics and self-potential were runon the new grid. 
Maps showing the results of these. surveys form part of this report. 
High topographic relief on the-west side of the grid prevented 
.satisfactory operation of the horizontal-loop EM unit. Although 
data .were taken,. they are considered "not significant t ' and .are not 
included herein. One pack-sack drill hole(EX size) was put down 
.in peridotite outcrop at grid coordinates o. is + 0. 65E. A detailed 
log of the core follows in this report ( Crabtree. #1). Examination 
of the core revealed a .very low sulfide content, probably because 
of the effects of the numerous pegmatite stringers in theimm.ediate 
area. 


AREA 4 


A reconnaissance geologic map of Area 4 is nearly äompleted, a 
part of the data incorporatd.therein being derived from mapping







I	 on the prescribed 1, 320-foot grid lines. A copy of the geologic map, 
showing progress to August 1st,. forms part of this report. As a 
direct result of the. mapping project,. two peridotite discoveries were 
made during July. These have been designated."Manks" and "Newbert". 
With the taking of the Malcolm Hannan lease, the Manks prospect is 
completely leased .(Manks,. Cummings,. Feyler and Hannan leases); 
negotiations are underway for the Newbert tract. Several other areas 
of basic rock accumulation are being investigated geologically, and 
attempts are .being made. to determine land ownership. 


A reconnaissance grid was laid out on the. Manks prospect. This grid 
is 1, 600 feet long and.1, 000 feet wide, with five traverse lines 
equally spaced at 400 feet. This grid.was mapped geologically and 
surveyed with the.. magnetometer, electromagnetic unit and .self-potential 
equipment. The high-tension transmission line angling across the 
grid interfered .greatly.with. EM mapping; nonetheless, . the data 
obtained -are graphically presented.onan.attached.map. Other 
accompanying maps show the results of the magnetic and : self potential 
surveys. It should be noted that the.. SP survey is referenced to 26N+5E. 
on the Burns grid, . There were no major anomalies- mapped.by any of 
the techniques; however, because of the relative abundance of basic 
rock outcrop, the. grid area. should be extended and. the traverse_ spacing 
decreased to insure full evaluation of the area. Further,, shallow, pack-
sack drilling should be utilized.to determine. the nature of the outcropping 
basic roáks. Permission will be, requested of the. FieldTeam to advance 
this prospect to Phase II. 


Pack-sack drilling on the. Burns prospect constituted the only Phase. II 
work in Area 4. . Two. shallow,.. EX-size holes were drilled on.the 
peridotite outcrop at grid coordinates 0 + 0 (Burns PS-5 andPS6). 
Results of the drilling are given in detailed drill logs which follow. 
The drilling showed.that the peridotite extends to a very limited 
vertical depth and .that it is probably concordant with-the bedding of 
enclosing metasedirnents. It could be conjectured that the basic rock 
mass at this point is sill-like in form. 


* * * * * 


LEASING ACTIVITY	 . 


The. following lease was taken since date of last . report. Copy of the 
agreement has been .sent to Mr. Robert A. Laurence, at Knoxville. 


r	 Lease No.	 Lessor	 . Acres 
L


9-.0-4-26 	 Malcolm and. Jennie. Hannan 	 .60 


*; *	 *	 .* .*







DRILL LOG 


Hole No.:	 Crabtree-#i	 Depth:	 23141t 


Location:	 0. is. + 0. 65E	 Angle:	 _900 
Elevation:	 353 1	 Logged by:	 D. E. Wyke 


Core. size: 0 - 23 1 4" EX 


[1


.


14 1 3"	 -	 15t2 t? 


15 1 2" .	 21!i" 


21'l"	 -	 2i'8" 


21'8"	 -	 23141t


Lithology 


soil; no core. 


medium to coarse grained pyroxene 
pen dotite; biotitic reaction .zone 
.top and base; trace pyrrhotite. 


alternating bands of quartz -biotite 
pegmatite and .biotite-rich pyroxene 
peridotite;. trace. sulfides. 


medium to coarse.grained pyroxene 
peridotite; bitotitic reaction zone 
top and base; trace pyrrhotite. 


quartz -biotite stringer partially 
cutting pyroxênê peridotite. 


medium to coarse grained pyroxene 
peridotite; trace sulfides. 


quartz -biotite pegmatite. 


medium to coarse grained pyroxene 
peridotite; biotitic reaction zone 
top and base;. trace pyrrhotite. 


Depth 


0	 - 


118"	 -	 416" 


416 1	 -	 8111" 


8hli tt 	 -	 14'3" 


* * * TDA-23'4"* * *







DRILL LOG 


S
Hole No.:	 Burns PS-5	 Depth:	 3512" 
Location:	 0+0	 Angle: 
Elevation:	 Logged -by: R;S.Young 


Core size	 0 - 35 1 2' EX 


Depth Lithology 


0	 - 51311 pyroxene peridotite; tracesulfides; 
peridotite biotjte rich for 6" above 
base. 


513 1t 714" medium grained quartz -biotite 
•	 pegmatite. 


7 1 4"	 - 14 1 1" pyroxene and biotite peridotite; 
biotte zones probably associated 


•	 by pegmatites not cut by drill. 


14 1 1"	 - 27 1 7 ,, pegmatized quartz -biotite -chlorite - 
garnet schist;	 foliation variable but 


•	 averages nearly normal to core azis. 


27'7"	 - 29v9" quartz -chlorite -sericité schist; 
minor garnets;. trace pyrite; 
serpentine on slickensides at 2814". 


29'9"	 - 35 1 2" qUartz -biotite -chlorite -graphite 
sbhist;	 8" zone with high content of 
small pink garnets with top at 3112" 
trace pyrite,. generally as platelets 
parallel foliation. 


* * *	 TDA - 35'2" * :* *







DRILL LOG 


Hole No.: Burns PS-6	 Depth:	 1815" 
Location: approx. 0 + 0 	 Angle:	 _900 


Elevation:	 Logged by:	 R. S. Young 


Core: size: 0 - 1825i EX 


S


Depth 


0 


11'2"


.Lithology 


11 1 2"	 medium to fine-grained pyrOxene 
peridotite; trace .sulfides; 
biotitic in scattered .areas. 


13'9 	 medium -grained quartz -biotite 
pegmatite. with 3" biotite peridotite 
top at 12111". 


13'9" -	 18'5"
	 quartz-biotite -chlorite -garnet 


schist; pegmatitic; foliation at 
large angle to c. a, nearly 900. 


* * * TDA-18'5" * * * 


0,
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