





























	REPORT OF INVESTIGATION 16.  A GROUND INVESTIGATION OF AN AEROMAGNETIC ANOMALY IN NORTH CENTRAL DICKINSON COUNTY, MICHIGAN.
	CONTENTS
	PREFACE
	ILLUSTRATIONS
	a.  Figures
	Figure 1 - Index map of the west portion of Northern Michigan showing the area of study.
	Figure 2 - Local topography and mineral ownership in the project area.  Cross-hatched areas denote private ownership; all other areas denote State ownership of mineral rights.  (Information from records of the Lands Division, Michigan Department of Natural Resources, January, 1976).
	Figure 3 - A portion of U. S. Geological Survey Map GP-610 (1967) showing the location of the aeromagnetic anomaly (stippled area) that was the basis of this investigation.  (Kruger, C. L., and Balsley, J. R., 1976).
	Figure 4 - A portion of U. S. Geological Survey Map GP-115 (1953) showing the location of Anomaly B1, the western portion of which is also shown in Figure 3.  The dots indicate the position of aeromagnetic anomaly peaks in the northern three tiers of sections R27, 28 and 29W, T43N.  (Wier, K. L., Balsley, J. R., and Pratt, W. P., 1953).
	Figure 5 - Generalized geologic map of parts of Baraga, Iron, Marquette, and Dickinson counties, Michigan, indicating the area of study.  (James and Pettijohn, plate 2, 1961).
	Figure 6 - Generalized geologic map of the project area.
	Figure 7 - Photomicrograph of fine-grained aggregate antigorite XN.
	Figure 8 - Photomicrograph of bastite form of antigorite XN.
	Figure 9 - Photomicrograph of fracture-filling material composed of carbonate (white to gray) and chlorite (black) XN.
	Figure 10 - Photomicrograph of magnetite (M) with rim of hematite (H) reflected light.
	Figure 11 - Sketch illustrating one possible mechanism of movement that produced an apparent local widening of the surface distribution of the serpentinized ultramafic rock in the project area.
	Figure 12 - Fracture-lineation pattern observed on outcrops in the project area.  (168 readings).
	Figure 13 - Distribution of swamps, streams and lakes in the Ralph 15-minute quadrangle.
	Figure 14 - Map showing spacing of geophysical lines.
	Figure 15 - Profiles of VLF-EM (filtered values), magnetics and topography along lines C and CX.  (VLF transmitter, NAA, Cutler, Me., 17.8 kHz, 1,000 kw.)
	Figure 16 - Profiles of VLF-EM (filtered values), magnetics and topography along lines D and E.  (VLF transmitter, NAA, Cutler, Me., 17.8 kHz, 1,000 kw.)
	Figure 17 - Profiles of VLF-EM (filtered values), magnetics and topography along lines F and G.  (VLF transmitter, NAA, Cutler, Me., 17.8 kHz, 1,000 kw.)
	Figure 18 - Map showing the results of the ground magnetic survey.  (Total magnetic field in gammas, values are absolute.)

	b.  Tables
	Table 1 - Volume-percent mineralogy of the sampled serpentinized ultramafic rock.
	Table 2 - Atomic absorption analysis for copper, nickel and cobalt in the serpentinized ultramafic rock.
	Table 3 - Results of the whole rock analysis of four samples of serpentinized ultramafic rock.
	Table 4 - Qualitative spectrographic analysis of four samples of serpentinized ultramafic rock.
	Table 5 - Volume-percent mineralogy for four samples of granitic rock.
	Table 6 - Atomic absorption analysis for selected trace elements in three samples of granitic and associated rock.


	ABSTRACT
	INTRODUCTION
	a.  Location
	b.  Topography and Drainage
	c.  Previous Work
	d.  Purpose and Scope
	e.  Field methods
	f.  Laboratory methods

	THE TARGET AEROMAGNETIC ANOMALY
	REGIONAL GEOLOGIC SETTING
	LOCAL GEOLOGY
	a.  Serpentinized Ultramafic Rock
	1.  Distribution
	2.  Description
	3.  Chemical Analysis

	b.  Granitic Rock
	1.  Distribution
	2.  Description
	3.  Chemical Analyses

	c.  Metadiabase
	d.  Structure
	e.  Secondary Evidence Suggesting Faulting
	f.  Metamorphism

	GROUND GEOPHYSICAL INVESTIGATIONS
	a.  Magnetics
	b.  VLF-EM

	CONCLUSIONS
	REFERENCES CITED



