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( ravi ty f r om ~1cG innis , Jurfee and !kola (1 973) (Ref · 5 ) 

/ ,; ravity contours; 2 millig al contou r interva l ~ at>suined d ens i L 
2 . 67 grams per cubic c entimeter 
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Aeromagneti c s f rom Bath , Sc hwartz a nd Gi l bert (1964) (R f - 1) . 

Magnet i c contours showing total intensit y ma gneti c field of earth 
i n hundreds of gamma s relati ve to arbitrary datum, hachured indicates 
c lose d a reas of lower ma gneti c intensity . 

x Measu red maximum or minimum intensit y wi thin closed high or low 

Tota l-intensitv a eromagnetic data we re obtained by flying north-south l ines sp aced 
one mile apar t at an altitude of 900 t o 1 , 100 f ee t east of Wa rr oad and sorJ feet west 
of Warroad. Bird was towed 75 feet be low airc ralt (Ref s. 2 and 6) . 

For detail ed ma ps (1:63 , 360) and prof iles of aeromagnetic su r vey , see References 
2 and 6. 

,.._U* Ihle St-. of M1~• l'M>I" the 09tW1"*"' ol' ~ur.i AMourtieit . noo ""l' 
0! 1heor employ- nor ..-iy ot t twor oontr.:tors tuticonlf .:ten . tit tr.tr IO"'IO'oytoM 
mfk85 .-iy ...... , ..,,., . ••Pf" ... QI •mt>{i«I or ~ •Y lt1Q91 11.i:i.111., or 
ri!§po!'ll1b• l1ly for Ir.ti la:ufacy oompl91- Of UMfuln9M ol' .,., 1nform.aHor1. 
aj}P"' • tus · proc>uc! QI proons ChlCI~ . or ' 9P'...,lt 1"91 !It IA9 wovto not 
rflh 1ng.e pt 1vaHt1)' ownecl n Qhll 

Retererice to a Compainy r;1< Pl'oducl t'l4lfM OOM no1 imply ~oval or 
, ei;;om~al u)n o! IM prOOuct by !he State ol M•nnMOI• or 1he 09plr tment OI 
Nll1ural Re!IOu<cet to the a•cl\Jt •on of olhefa thal INi y mMt ap«:ihcallont 

----- mv 

T. 15'3 "1. _ ____ _ 

" ..... ............ 

- ~-------

-..._------.. _.....____ 
mb~ mV- -. - --- ~ -

mv 

EXP LA.~ATION 

Geo l ogy f r om S im~ a nd Oj a kangas ( 19 73) (Ref. 8) with mod if ications based on recent 
dr il ling . 

~ Dike, d iabasi c gabbro and J i o rit e having ch i l l ed ma r gins 
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~ Gran i ti c r oc ks , undiv ided (p robably intermediate in composi tion) 

9d Granodiorite and related r ocks 
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;\ETAVOLCANIC ROCKS 

I mb I mv 

mb- Domi na nt ly basa lti c lavas and a ssociated synvolcanic roc ks; includes 
some volcaniclas tic s ; inc lud es ult r amaf i cs south of War road 

mv- Dominantly vo lcani c lasti c roc ks of both ma f ic and felsic composi t ions: 
i nc l udes basal t ic lavas 

Con t act , inferred l a r gely from aer omagnetic and grav ity data 
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High angle fault, showing inferred ho ri zon tal movement, inf err ed lar gely 
from aeromagne tic and g ra vi t y data 
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Tr end o f airbo rne ma gnet ic anomaly, f r om aeromagne ti c map on t his s heet 
a nd Re ferences 2 a nd 6 

~10 Strike and dip of fol i ation 

x 
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Rock Ou tc rop 

Verti ca l diamond drill ho le, wit h hole number 

Area covered by Quaternar y depos i ts of pea t, sa nd , c l ay ~ nd silt (Refs . 4 a nd 9) . 
Pr obabl y Cr e ta ceous roc ks (c l ay , sand and lignit e) occur in local depres si ons in 
Pre cambrian rocks (Ref. 2). Tl1 ickn ess of Quaterna r y-C r e t aceous deposit s generally 
less than 200 feet , of ten le s o than 100 feet (Re f . 7) . 
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ScMHA RY OF J)J AMOND DR ILL OLES • 

Mafic t o intermediate volcanic la s ti c s; ba s lt; felsi c volcani cs t diaba s e 
Maf i c tuf f; int ermed iate vol canics ; mafi c 1olcan i c lastics; intermediate 

tu ff; basalt 
Felsic a nd intermediate tuf f; 15 

in termed iat e volcaniclastics; 
with felsic intrusive 

feet of m gnetite-rich r ock; ma fic tuff; 
fragmenta 1 fels i c and i ntermediate tuff, 

Fe lsic a nd intermediate volcanic l astic s; l 1 termediate 
Ultramaf ics , some serpeotinized and fragme tal 

tu ff 

Most rocks green sch i st f a c ies o r highe r grade metam rphism. 

Severa l feet o f Cret a ceous weathering oc cu~ s 

*Drill c o re s filed a t Division of Mine r als -

in the tops of most diamond drill holes. 

Dr il l ~ore Libra r y , Hibbing , Minnesota . 
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MINNESOTA DEPARTMENT OF NATURAL RESOURCES 
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I DIVISION OF MINERALS 
EXPLANATION 

I 
DATA FROM TERMINATED STATE Cu- Ni LEASES FILED AT THE DIVISION OF MINERALS, HIBBING, MINNESOTA D 

m 

Boundary of area off ered by the State of Minnesota fo r Cu-Ni leasing . 
Cu-Ni leases have been issued within this boundary. Terminated Cu-Ni 
leases shOWJI were negotiated outside this boundary by request. 

Terminated State of Minnesota Cu-Ni lease - number identifies lease in 
"data" table. 
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Baae for -111ap on this sheet from Minnesota Department of Transportation 1 : 125 ,000 
general highway map, and U. S. Geological Survey, Swift and Warroad SE 1:24,000 
topographic maps. 
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Humb le Oil & Refining Co. 
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