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SIMPLE BOUGUER GRAVITY 

EXPLANATION 

Gravity from McGinnis, Durfee and Ikola (1973) (Ref. 6). 
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Gravity contours; 2 milligal contour interv•l ; 
assumed density 2.67 grams per cubic centt..eter 
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EX"LAliATION 

Geology from Sill.JI and Ojakangas \1973) (Ref. 9) and Mor ey (1976) (Ref . 7). 

MESOZOIC 

~ Cretaceous rocks~ undivided ; includes •hale, aand•tone and clay 

PALEOZOIC 

Ordovic ian rocks. undivided; ·i nclude• doloa.it.e 1 •aiadet.oae and 
shale 

~OlOEF P~!CAMJ!RlAN 

mb -

mv -

, 

Gran1:tic rocks, und{Vrae<f; pr oDaDI)' l nterm.edf i"fe in C:craposit10n 

METAVOLCANIC ROCKS 

I mb I mv 

Dominantly basaltic lavaa and asaociated ayrivolcanic r oc.S. ; 
possibly some ultramafi~ rocks; includes s ome volcaniclas·t i c rock1 

Dominantly volcaniclastic rocks of both mafic and felai c composi 
tions; includes basaltic lavas 

/ 
/ Contact. inferred f rom geologic data 

/ 

---

' 0 

/ 
I 

I 

/ 

Contact, inferred largely from aeromagnetic and gravity data 

High angle fault, showing inferred hor izonta l movement , i nferred 
largely from aeromagnetic and gravity data 

Trend of airbo rne magnetic anomaly f r om aer omagnetic map on t ;his 
sheet and References 3 and 4 

D.iamond drill hole; arrow indicate.a direction of inc lined hole 

Well that penetrates Precambrian rocks 

Diamond core drilling in eastern Marshall County has encou«tered Cretaceous 
weathering of the Precambrian rocks to depths near 100 f eet . 

REFERENCES 

1. Bat h , G. D., Schwartz. G. M. and Gilber t, F. P •• 1964 1 Aer omagnetic and 
(;eolo gic Map of No rthwestern Minnesota: Map GP-471 , U. S •. Geol ogical 
Su rvey. 

2 . Bidwell, L. E., Winter, T. C. and Maclay, R. W., 1970. Wa-t er Rea_ources· of 
the Red Lake River Watershed . Nor.thwestem Minnesota : At l a s HA-3 46t 
U. S. Geological Survey. 

3. Books. K. G. ~ Schwartz, G. M., Meuschke , J. L. and Demps ey , W. J. , 1958. 
Ae romagnetic Map of Eastern Marshall and Northwestern Bel trami 
Counties, Minnesota: Map GP-143, U. S. Geological ~urvey. 

4. Books. K. G .• Sch~artz, G. M., Heuschke . J. L. and Demp s ey, W. J . , 19589 
Aeromagnetic Map of Central Marshall and Wester n Penn i ngton ~ount ies, 
~innesota: Map GP-144, U. S. Geological Survey. 

5. Maclay, R. W., Winter. T. C. and Pike , G. M .• 1965 , Water Resources of the 
Middle River Watershed, Northwestern Minnesota : Atlas HA-201. U. S . 
Geological Survey. 

6. McGinnis, L., Du.rfee, G. and !kola, 
Map of Minnesota-Roseau Sheet: 

I.. J. , 197 3, Siap l e Jfouguer Gravity 
Map M-12, Minnesota Geologica l Survey . 

7. Morey, G. B., 1976, Geologic Map of Minnesota - Bedrock G*'>lo9y : Map M-24, 
~innesota Geological Survey. 

8. Mosaler, J., 1973, I aopach Map of Unconoolidated Materials, Ros94u Sheet·~ 
Minnesota: Open File Map, Minnesota' Geologica l Survey. 

9. Sims, P. K. and Ojak&ngas, R. W., 1973, Precambrian Geology of Roseau Sheet , 
~innesota: Open File Map, Minnesota Geological Survey . 

AEROMAGNETICS 
R. 44 W_ R. 43 W. R. 42 W. R.41 W. 

[/:~/ '"' 
CG 

~18 

I 

0281 

I 

R. 44W. 

0350 

~ 
0 

399 

EXPLANATION 

Aeromagne t i c s f r om Bath, Schwen t and Gilber t (1964) (ltef . l). 

K.agnati c contour s showing total intensity magnetic field of 
ear th in hundreds of gammas relativ• t o arbitrarv datum. 
hachured indicates closed areas of lower magne t i c intensity 

X Measured maximum or minimum intensity within closed high or low 

Lo ral- intensity aeromagnetic data were obtained by 
spaced one mi l e apart at an altitude of 500 f eet. 
below air cra ft (Refs. 3 and 4). 

flying north-south lines 
Bird was towed 75 feet 

For detailed maps (1:63 , 360) and profiles of aeroma~netic survey, see 
Referenees 3 and 4. 
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Adapted from Messler (1973) (Ref . 8) with modifications based on recent 
drilling. 

Unconsolida ted materials nia.inly Quaternary peat, sands gravel, clay and 
silt (Refs. 2 and 5). 

~ '.":t' Isopach of unconsolidated materials 

/ 

0280 
Hole tha t pene trates bed r ock. number denotes t hickness of 
unconsolidated materials 

Hole that does not penetrate bedrock, number denotes thickness 
of unconsolidated materials penetrated 

Diamond drill hole , number denotes thickness of unconsolidated 
materials 

No bedrock out crops kno\iffi within map a rea. 
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By D G. Meineke and W H. L isterud 
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EXPLANATION 

Bounda ry of area o f fered by the State of Minnesota f or Cu-Ni 
l easi ng 

Terminated State of Minnesota proapecting permit or lease; 
nu•ber identifies perait or l eaee in "data .and drill core" tab le 

Diaaond drill hole , a rrow ind i ca t es direc tion of i nclined ho l e -
Baee for map• on thie •beet from Minnesota Department of Tr ansportat ion 
1:125 , 000 general hiahway map, and U. S. Geologica l Survey , Gat zke , 
Randeen Ridge and Thief Lake SE 1: 24,000 topographic mapa. 
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MI NERAL ABBREV I AT I ONS 

cp - Chalcopyrite 
py - Pyrite (>5%) 

s erp -

po - Pyrrhotite 
sp - Spha l eri t e 

Se r pen t ine 

(> 5%) Neither the State of M 1nnesot3 nor the Depart men( ol Natural Reeourc:es . nor- any 
of their employee3 , nor any of t heir contractors , subq>nl ractOfs, or their employee9, 
m.ke1 any warranty, e:.:presa or Implied , or aslumes any 1ega1 li 411b i li t y or 
fMPOflSlbJllty IOf the acx:uracy , oomple1enesa or ulefulneee of any information , 
apparahJS , produe1 or proce11s disclosed , or represents that its uae would not 
lnfr lnoe pt l.,,.ately owned right s 

Reference to a Company or Produc1 name does not imp ly 11Pprova1 OJ 

recommendation ot tne pr oduct by the State of Mi~ l"l8'01a OJ the Depart ment ol 
Natural Resources to l t'lfl exclu~11on oi others that may meet spec1l 1ca1ions 
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GROUND GEOPHYSICS 
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DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF MINERALS 

DATA AND DRILL CORE FROM TERMI NATED STATE PROSPECT ING PERMITS 
AND LEASES FI LED AT THE DIVISION OF MINERALS, HIBBING , MI NNESOTA MINERAL COMPILATION OF EASTERN 

M-1 

G-1 

SUMKARY OF DIAMOND DRI LL HOLES* 

Ma fi c l avas; in termediate l avas, some breccia t ed ; i nte r med ia te 
tuff; 111& fi c volcani cs, s ome f ragmental, i ncludes mass i ve pyrrhotite 

Di orite , some very magnet ic; oerpent i nit e; che rty sed iments (? ) ; 
fra&men t al f ela i c tuf f ; intermediat e t o f e l s ic volc an i cs and 
agg lomerate; i nt ermediate porphyr y 

Mos t r ocks grcenachi s t f ac i e s or hi gher grade me t amorphism. 

Nearly 100 f ee t of Cretaceous wea t hering of the Precambr i an rock occu r s i n 
t he tops of the d iamond dri l l hol es . 

•Dril l cores f l lod a t Di v i s i on of Mi ne r als - Dril l Core Lib r a r y, Hi bbing , 
Minnesota . 
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