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RECONNAISSANCE OF THE GROUND-WATER RESOURCES OF

MACKINAC COUNTY, MICHIGAN

By

K. E. Vanlier and Morris Deutsch

ABSTRACT

The principal aquifers of Mackinac County, Mich., are limestone
and dolomite strata of the Niagara series of Silurian age. Other impor-
tant aquifers include sandstone units of Cambrian age; limestone, dolomite,
and breccia of lLate Silurian and Middle Devonian age; and sand and gravel
deposits of Pleistocene age.

The water-bearing Munising sandstone of Cambrian age 1s tapped
at depths of about 1,000 feet by two wells in the northwestern part of
the county, where, locally, water of good quality has not been obtained
from shallower aguifers, Many wells tap the Burnt Bluff, Manistique,
and Engadine formations of the Niagara series., These rocks form the
bedrock surface over most of the county and are sources of relatively
large quantities of fresh water. Wells in these rocks obtain water from
solution openings along joints and bedding planes,

On the St. Ignace Peninsula, the Salina formation and the
Mackinac breccia are important sources of ground water, although the
rocks are of low permeability and yields are commonly small. Locally,
these formations will not yield water in sufficient gquantity even for
domestic use. The Mackinac breccia and the St. Ignace and Bois Blanc
formations are believed to be potential sources of water to wells on
the islands in the Straits of Mackinac.

The glacial drift which mantles the bedrock formations is
another important source or potential source of ground water over much
of the county. In composition and thickness the drift mantle varies
widely, however; in many areas it is thin, impermeable, or situated
above the regional water table, and in sucr areas, of course, it is
not a source of water.

Conditions are favorable for ground-water recharge in large
areas of the county where the surface is directly underlain by sand
and gravel or permeable consolidated rocks.

Ground water in Mackinac County is used mainly for domestic
supply. The total amount used is only a small fraction of the total
available,

The quality of the ground water varies with the lithology
and depth of the aquifers. Limestone and dolomite strata and the
glacial drift deposits generally yield water of the calcium magnesium



bicarbonate type. Water of the calcium sulfate type 1s present in the
formations underlying the St. Ignace Peninsula, which contain appre-
ciable quantities of gypsum or are connected hydraulically to gypsum-
bearing strata. Some of the sulfate waters are too highly mineralized
for most uses. The deeply buried Cambrian sandstones produce fresh
water which have higher concentrations of sodium and chloride than
water from shallow fresh-water aquifers. Highly mineralized water of
the sodium chloride type has been produced from the Trenton and Black
River limestones of Ordovician age.



INTRCDUCTION

Purpose and Scope of Study

A ground-water reconnaissance survey of the Northern Peninsula
on a county-unit basis was begun in 1955 as part of the continuing
cooperative investigation by the Michigan Department of Conservation and
the U. S. Geological Survey. The objective of the reconnaissance is to
gather sufficient information from an inventory of wells, water-sampling
program, geologic field check, and study of the literature, and from
review of existing hydrologic, topographic, and geophysical data, to
determine the source, occurrence, availability, and geochemistry of
ground water in the Peninsula. To make the results available to the
public with the least possible delay, progress reports are to be re-
leased upon completion of the reconnaissance of an appropriate areal
unit. This is the second county report of this series and it summarizes
ground-water resources data obtained in a brief survey of Mackinac
County made during the 1956 field season. Because of the limitation
of time, the reconnaissance was not extended to the major islands of
the county. The first county report of the present series covered
the field reconnaissance of Chippewa County made in 1955 (Vanlier and
Deutsch, 1958).

The mode of presenting the data obtained is designed
primarily as a general ald to well drillers, contractors, industrialists,
farmers, and the public at large in evaluating the ground-water resources
of any area of Mackinac County. A summary description of the major

lithologic units is presented, since this type of information may have



application in future explorations for water or other mineral resources.
Cooperative ground-water investigations by the U. S. Geolog-
ical Survey in Michigan are directed jointly by A. N. Sayre, chief of
the Ground Water Branch, U. S, Geological Survey, and W. L. Daoust,
State Geologist, Michigan Department of Conservation, and are under the
direct supervision of Morris Deutsch, district geologist of the U. S.

Geological Survey at lansing.

Previous Investigations

Various phases of the geology and hydrology of Mackinac
County are described in numerous reports which relate the results of
detailed and recomnaissance investigations made in the Northern
Peninsula of Michigan since 1821. An investigation of flowing-well
districts in the eastern part of the Northern Peninsula was made by
Frank Leverett (1906). During the period 1934 to 1936 the Michigan
Department of Conservation, in cooperation with the Civilian Conserva-
tion Corps, delineated areas of shallow ground-water supplles that
might be tapped by future fire-control wells. Some of the unpublished
data gathered during the course of that project have been included
herein. In 1943, an investigation of the geology of the Mackinac
Straits region was made by K. K. Landes, G. M. Ehlers, and G. M.
Stanley (1945)., Many of the geologic concepts and much of the geology
of the Mackinac Straits area expressed herein are based on the report
of that investigation. In 1949, a reconnaissance of the water resources
in the eastern part of the Peninsula with reference to the probable effect
on ground-water levels of a Lake Suverior-level canal through the Penin-

sula was made by J. G. Ferris, L. A. Wood, and E. A. Moulder of the



U. S. Geological Survey for the Corps of Engineers. Many of the basic
data used in this report were collected during that survey. Pertinent
data contained in a number of the reports listed in the bibliography
(p. 60) were used freely as source material for this project; where

appropriate, references to specific reports are made in the text.

Acknowledgments

Special thanks are given to the many well drillers and
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Well-Numbering System

The well-numbering system used in the report indicates the
location of the wells within the rectangular subdivisions of the
public lands, with reference to the Michigan meridian and base line.
The first two segments of a well number designate the township and
range; the third segment designates both the section and the well
within the section, its serial number being assigned arbitrarily,
Thus, well 44N 12W 7-1 is the first well listed in section 7, Town-
ship 44 North, Range 12 West. Numbers formerly assigned to some of
the wells and test borings included in this report are listed in

table 2.
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GEOGRAPHY

Location and Extent of Area

Mackinac County is at the eastern end of the Northern Peninsula
of Michigan along the northern shores of lLake Michigan, the Straits of
Mackinac, and Lake Huron (fig. 1). The land area of the county, including
Bois Blanc and Mackinac Islands as well as other smaller islands, is
1,014 square miles. The irregularly shaped county spans an east-west
distance of about 85 miles and a north-south distance of about 23 miles
(pl. 1). The County is bounded on the west by Schoolecraft County and on
the north and east by Luce and Chippewa Counties, It has a total shore-
line length of about 225 miles, of which about 150 miles is along the main-
land, St. Ignace, the largest city in the county and the county seat, is
at the southern tip of the St. Ignace Peninsula. The city is the northern

terminus of the Mackinac Bridge.

Population and Economic Development

The population of the county was 8,750 in 1953, 9,287 in 1950,
and 9,438 in 1940, as reported by the Bureau of the Census. The popula-
tion of the City of St. Ignace for the same years was reported as 2,860,
2,960, and 2,669.

The economy of Mackinac County is closely related to its
natural resources. Industries include commercial fishing, production
of timber and timber products and of sand and gravel, and quarrying of
limestone. The wildlife, the natural scenic beauty, the many inland
lakes, and the extensive beach frontage on Lakes Michigan and Huron

provide for a thriving tourist industry. Less than 10 percent of the



county is farmed. About 22 percent of the area of the county is included
in the Marquette National Forest and 32 percent is State owned.

U, S. Highway 2, which is connected to highways of the Southern
Peninsula by the Mackinac Straits Bridge, and several major State high-
ways serve the area. The county is served also by the Duluth, South
Shore and Atlantic Railroad and the Minneapolis, St. Paul and Sault Ste.
Marie (M., St. P., and S. Ste. M.) Railroad. Rail connection between
the two peninsulas is provided by a ferry between St. Ignace and Mackinac
City. Several interstate and international shipping companies operating
on the Great lakes provide passenger and freight service in and to the

Straits of Mackinac area.

Phyvsiography

Mackinac County is in the area that was glaciated during the
Pleistocene epoch. Much of the county was covered by the waters of
glacial Lake Algonquin and other extinct glacial lakes (fig. 2).

The main physiographic feature in the northern part of the
county is a north-facing cuesta formed by rocks of the Niagara series.
This cuesta, which is known widely as the "Niagaran escarpment", trends
in a broad arc from eastern Wisconsin across the Northern Peninsula and
southeastern Ontario to New York State. It is formed by strata of
hard, resistant limestone and dolomite. In Mackinac County these rocks
dip gently southward and are truncated to form a steeper north-facing
escarpment, The relief of the cuesta has been subdued by Pleistocene
glaciation, The cuesta is breached at the Pine River near U. S. High-

way 2 in T, 43 N,, Rs. 2 and 3 W,
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FigUre 2--Map of the Upper Great Lakes region showing areas of sediment deposition in glacial Lake Algonquin and
other extinct glacial lakes. {After Geol. Soc. America,1949.)
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The highland formed by the Niagara cuesta is mantled in many
places by morainal and related glacial deposits which form extensive and
rather flat highlands. Most of the lowland areas of the county have been
mantled by sand and smaller amounts of silt and clay deposited in the
glacial lakes which at various times extended over most of the county.

Many -of these lake-plain areas are poorly drained and contain extensive
swamps and wetlands. Throughout the county, bars, beaches, dunes, and
wave-cut benches mark the many shorelines of the extinct glacial lakes.

The soft shales, dolomites, limestones, and evaporites of the
Salina formation are less resistant than the underlying Niagara rocks,
and valleys generally mark the areas where the Salina forms the bedrock
surface. These valleys are a part of the basins of Lakes Michigan and
Huron.in the Mackinac Straits region. The Salina rocks in this region,
however, were not everywhere deeply eroded, as 1s evidenced by the presence
above the modern lake level of the St. Ignace Peninsula, most of which is
underlain by the Salina formation. Where the Peninsula is underlain by the
soft shales, limestones, and dolomites of the Salina formation, topographic
relief .is low. In the southern part of the St. Ignace Peninsula remnants
of the more indurated and resistant Mackinac breccia -form small highlands.
Mackinac Island also is a remnant of resistant breccia. Round Island and
Bois Blanc Island are formed from hard, resistant limestones and dolomites
of the St. Ilgnace and Bois Blanc formations.

A group of elongate hills (drumlins) which are composed of
glacial till deposited beneath moving ice sheets, are present along the
shore near Hessel and Cedarville at the eastern end of the county. The
Les Cheneaux Islands are part of the same group of drumlins, which are

partially submerged in Lake Huron (Russell, 1905, p. 69-71).
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Relief

The highest areas within Mackinac County are along the rim of
the glaciated Niagara cuesta. In the central part of the county this
nighland locally reaches altitudes greater than 950 feet. In the western
part of the county the highland i1s generally above 800 feet. The lowest
areas in the county are along the shorelines of Lakes Michigan and Huron

at an altitude of about 580 feet.
Drainage

Mackinac County is drained by a number of streams which flow
into the Great Lakes (fig. 3). Moast of the streams flow directly into
Lakes Huron and Michigan; however, part of the county lies in the Tah-
quamenon drainage basin, which drains into Lake Superior, and part lies
in the Munuscong drainage basin, which empties into Munuscong Bay. Most
of the streams flow southward, down the dip slope of the Niagara cuesta.
Tributaries of the Munuscong, Tahquamenon, Manistique, and Pine Rivers,
however, flow down the escarpment of the cuesta. Parts of the valleys of
the Carp, Pine, and Munuscong Rivers have developed parallel to the strike
of the Paleozoic rocks. These strike valleys and the Pine River where it
crosses the Nlagara cuesta traverse drift-filled valleys in the bedrock
surface. Hence, these bedrock valleys are reflected in the present

drainage system.
Climate

Owing to the effect of the Great Lakes, the annual temperature

range 1n Mackinac County is moderate in comparison to that of other
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interior continental areas at the same latitude. At Rexton the average
annual precipitation is 29.7 inches and average annual temperature 1is
40,1° F. The estimated average date of the last killing frost in the

spring is May 28, and of the first killing frost in the fall, September 23.



Table 1.--Lithology and hydrology of the mmjor geoclogic units underlying Mackinac County

SYSTEM

SERIES

STRATIGRAPRIC UNIT

THICK-
NESS
{feet)

HYDROLOGY

NAMES USED BY THE
MICEIGAN GEOLOGICAL SURVEY

QUATERNARY
Pleistocene
Wisconsin stage

Glactal Drift
Undifferentiated {Qud);
Sand (Qs); Gravel {Qg);
Sand and gravel (Qsg)

Heterogeneous assemblange of unsorted to
slightly stratified clay, sand, gravel, and
boulder till, principally waterlaid; strati-
fied sand and gravel outwash; stratified
clay, silt, and sand lake deposits; sand
and gravel beach deposits; windblown sand.

to
300

Locally important source of ground water. Best
yields from sand and Zravel outwash deposits.
Moderate yields from morainal sand and gravel
deposits, and frum sand and gravel lenses inter-
bedded with lake clay and silt. Small yields might
be obtained from properly constructed wells tapping
fine sand and silt lake deposits. Poor ylelds from
clayey till. Layers of clay till and lake clay may
be confining beds in artesian systems,

Upper Silurian

DEVONIAN AND SILURIAN

Middle Devonian and

Mackinac Breccia {D6m)

Assemblage . of limestone and dolomite fragments
ranging in aize from powder to roek slabs
measuring hundreds of feet in maximum
dimension. Chert, shale, and gypsum blocks
are present within the brecciated mass.
Cementation of the breccia by calcimm
carbonate varies widely, and varlous grada-
tions between ~-mpletely nonindurated to
indurated breccia are present., Breccia-~
tion due to collapse of Salina, St. Ignace,
and Bois Blanc strata overlying caverns
formed by dissolution of salt in the Salina
formation.

to
L00?

Source of water %o some vells in the St. Ignace
area. Nonindurated or poorly indurated breccia is
permeable, but the distribution of relatively
impermeable indurated breccia is exceedingly com-
plex. Test drilling i1s necessary to determine the
pregence of permeable zones. Water-bearing zones
are discontinuous and difficult to correlate from
well to well. Much of the water yielded by the
breccia is very hard.

Middle
Devonian

DEVONIAN

Bots Blanc formation {Db)

Gray to light-gray and buff cherty dolomite
and limestone. This formetion is brecciated
and faulted as a result of collapse of
strata overlying caverns {n the Salina
formation.

2508

Possible source of water to wells on Bois Blanc
Island.

St. Igna~e formation (Si)

Light-colored, even-bedded dclomite and some
thin shale beds. This formation is
brecciated and faulted as e resuit of
rollapse of strata overlying caverns in the
Salina formation.

250
to
300

Possible source of water to wells on Bois Blanc
and Round Islands.

Upper Silurian

Salins formation (Ss)

Red and green shale interbedded with limestone
and dotomite and thin beds and masses of
gypsum. The formation is brecciated and
faulted as & result of collapse after
removal of vast quantities of salt from the
formatinn. Some thin salt beds may remain
at depth.

500

600

Important agquifer in the St. Ignace Peninsula.
Wells produce water from permeable limestone snd
dolomite beds. These beds often lack continutty
as & result of collapse faulting, Much of the
water 1s very hard and is high in sulfate. Locally
may yleld mineralized water from deep wells.

STLURIAN

Middle Silurian
Riagars series (Sn)

Engadine dolomite (Sej
Hard, resi{stant white commonly erystalline
dolomire, ant in*erbedded limes‘one.
Locally very sandy and cherty.

100
to
175

Important aquifer in large part of the county.
Permeable where solution openings have developed
along fractures and bedding planes. Very permesble
vhere exposed at the surface. Solution caves
formed ir Engadine scuth of Gould City.

Manistique dolomite {Sm)
Hard, resistsnt gray to light-gray high-
calcium limestone and dolomite. Locally
very cherty. -

150

275

Important aquifer throughout much of the county.
Permeable as result of sclution along fractures
and bedding planes. Very permeable vhere exposed
at surface. Water confined locally under con-
siderable artesian pressure.

Burnt Bluff formation (Sb)
Bard, resistant gray to light-gray litho-
graphi- limestone and dolomitic limestone.
Some beds of high-.calcium limestone.

248

Important aquifer throughout much of the county.
Permeability is result of sclution along frac-
tures and bedding planes. Locally produces flows
under moderate pressure. Very permeable vhere
exposed at surface. Caves in Burnt Bluff near
Fiborn Quarry, northeast of Rexton.

LOWER

SILURIAN|

cataract formation (Sc)

Alternate beds of dolomite and greenish-gray
shale, with gypsum.

210+

Locally these rocks may yleld water to wells vhere
they are directly mantled by glacial drift. Proba-
bly of low permeability where covered by younger
consclidated rocks.

Upper Ordovician
Richmond group and

Lollingwood formstim

Limestone and dolomite
of the Richmond group (Or)
Bard gray and brown limestone and dolomite,
interbedded with shale and shaly limestone
and dolomite.

170

200

Source of water to deep well at Gilchrist. Wells
tapping limestone and dolomite 1n Rudyard-Pickford
area of Chippewva County indicate that these rocks
may be productive in adjacent areas of Mackinac
County.

Shale unit {Orc)

Basal shale beds of the Richmond group under-
lain by gray dolomitic and black bituminous
shale of the Collingwood formation,

2bo

Permeability low., Will not yield significant
amounts of water to wells.

ORDOVICIAN

Ordovic lan!

Middle

Trenton and Black River limestones (Otb)

Blue, gray, drown, and buff limestone and
dolomite. Unit includes some shaly and
sandy beds.

260

Yields mineralized water in the northwestern part
of the county. Yields "sulphur” vater at Rudyard
in Chippewm County. FPoor potential source of
fresh water in Mackinac County.

Upper
Cambrian

CAMBRIAN

Munieing sandstone {(&m)

White and gray medium- to fine-grained
sandstone. Sand grains generally rounded
and frosted; locally dolomitic. May
include some strate of the Hermansville
limestone of Ordovician.

Isportant aquifer in the northwestern part of
Mackinac County and in sdjscent areas in School.
craft and Luce Counties. Yields vater of
relatively good quality in this area. May yield
water moderately high in mineral content in other
areas of the county.

SERIES |  GROUP [roruaticn
GLACIAL DRIFT
{Wisconsin)
MACKINAC
BRECCIA
ULSTER-| ONESQUETHAW | BOIS BLANC
BASS
ISLARD ST. IGNACE
SALINA
SALINA (Pr. AUX
CHENES )
LOCKPORT ENGADINE
MANISTIQUE
CLINTON
BURNT
BLUFF
MAYVILLE
CATARACT | CABOT HEAD
MARITOULIN
QUEENSTOWN?
BIG EILL
RICEMOND | gronTmoTON
BILLS CREEK
LORRAINE?
UTICA?
COLLINGWOOD
TRENTON TRENTON
BLACK RIVER |BLACK RIVER
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GEOLOGY

Mackinac County is underlain by sedimentary rocks of Paleozoic
age which are mantled discontinuously by glacial deposits of Pleistocene
age. The areal distribution of the Paleozoic rocks is shown in plate 2
and of the surficial deposits, in plate 5. The lithology and hydrology
of the various rock units underlying the county are outlined in table 1
and are described in the section on "Ground Water." Data concerning the
depth, surface configuration, and nature of the Precambrian igneous and

metamorphic rocks underlying Mackinac County are not available.

Summary of Geologic History

The Paleozoic rocks that underlie Mackinac County consist of
limestone, dolomite, shale, sandstone, breccia, and evaporites. These
rocks were deposited in the shallow seas which covered the Michigan basin
during most of the Paleozoic era. The wide diversity of the sediments
deposited is evidence of fluctuating sea levels and oscillating shorelines
during that era.

A significant geologic event of the Paleozolc era with respect
to the Mackinac Straits region was the leaching and removal by percolating
ground water of large volumes of salt from the Salina formation of Late
Silurian age. The interval of intense leaching 1s believed to have been
limited to Middle Devonian time (Landes, Ehlers, and Stanley, 1945), but
it is possible that the leaching process began as early as Late Silurian
time. The removal of the salt resulted in the aggregation of a unique

formation, the Mackinac breccia. The character of that formation and
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the effect on the structure of the Salina and superjacent formations
deposited during and prior to the removal of the salt are outlined below
in the sections on "Structural Geology" and "Ground Water in Consolidated
Rocks."

During the Mesozoic and most of the Cenozoic eras, the Paleo-
zoic sedimentary rocks were being subjected to erosion, which resulted
in the creation of some of the major physiographic features of Michigan.
These features, later modified by Pleistocene glaciation, include the
Niagara escarpment and the major valleys which are now part of the basins
of the Great Lakes.

A period of glaciation (the Pleistocene epoch) followed the long
interval of erosion. During this epoch, ice migrated southward from
accumulation centers in Canada during at least four major glacial sﬁageso
The glaciers scoured and abraded the surface and transported vast amounts
of material torn from it. With melting of the ice sheets, this material
was deposited over the eroded Paleozoic rocks.

At the close of the Pleistocene epoch glacial Lake Algonguin
(fig. 2) covered nearly all of Mackinac County. Post-glacial uplift of
the land mass which had been depressed by the ice changed drainage patterns,
lake elevations, and shoreline positions (Leverett and Taylor, 1915,
chaps. 21-25). The result of these changes was a succession of postglacial
Upper Great Lakes. Lakes Superior, Huron, and Michigan represent the modern
stage of this succession. Bars, beaches, wave-cut terraces, and dunes,
which are present throughout the county, mark the shorelines of this

succession of lakes.
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Structure

The Precambrian surface upon which the sedimentary rocks of
Mackinac County were deposited slopes generally southward toward the
center of the Michigan basin. The Paleozoic rocks of the Michigan basin
were deposited in nearly horizontal layers, but gradual subsidence and
compaction of the beds, which was contemporaneous with deposition and
was greatest in the center of the basin, produced a bowl-shaped structure
(fig.‘u).' The youngest beds ére exposed at the surface in the central
part of this structure and the formations crop out in roughly concentric
bands. Mackinac County is near the northern edge of the basin, where
older sedimentary rocks are exposed. The regional dip of these formations
in.Mackinac County is to the south at about 45 feet per mile. The forma-
tions tend to become thicker toward the center of the basin.

Major alteration of the structure of Upper Silurian and Middle
Devonian strata of the Michigan basin has occurred in the so-called collapse
area in the Straits of Mackinac region (Landes, Ehlers, and Stanley, 1945).
in this area (fig. 5) the dissolution of thick salt beds of the Salina
formation created large caverns. Strata of the Salina, St. Ignace, and
Bois Blanc formations collapsed into the voids, producing a zone of
faulted and brecciated rock. Near St. Ignace and on Mackinac Island these
formations are so extensively faulted and brecciated, and fragments of
all are so completely intermixed, that boundaries of the individual forma-
tions cannot be delineated. On Bois Blanc Island and in that part of the
Southern Peninsula within the collapse area, however, the formations main-
tain some straigraphic continuity and can be identified, desplte the faulting

and brecclation.
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GROUND WATER

Occurrence and Availability

A rock formation, part of a formation, or group of formations
that yields water in usable guantities is termed an "aquifer." 1In areas
where ground water is difficult to obtain, a formation yielding less
than a gallon per minute to a well may be classed as a principal aquifer.
In other areas where wells may yield several hundred gallons per minute,

a formation from which wells obtain less than a few gallons per minute
may be classed as nonproductive.

The amount of water available to a well devends upon the regional
and local geologic and hydrologic characteristics of the aguifer, the
climatic conditions in the area, and the hydraulic properties of the
solls and subsurface units in the recharge areas,

The imaginary surface consisting of all points to which water
would rise in wells tapping an aquifer is called piezometric surface. On
the basis of water occurrence, aquifers may be classified as water-table
or artesian. In a water-table aquifer, ground water is unconfined and the
water table may be considered the piezometric surface of that aquifer. In
an artesian aquifer, ground water is confined under pressure between rela-
tively impermeable strata (strata through which water does not readily
move). Under natural conditions, the water in a well that is finished in
an artesian aquifer and that is tightly cased through the overlying con-
fining bed will rise above the bottom of that bed, and therefore, the
piezometric surface is above the top of the aquifer. An artesian aquifer

is full of water at all times even when water 1s being removed from it.
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Eventually, however, enough water may be pumped to draw the water level
below the bottom of the overlying confining bed, thus locally creating
water-table conditions.

In topographically low areas, the piezometric surface of an
artesian aquifer may be higher than the land surface. Wells tapping
artesian aquifers in such areas will flow at or above the land surface.

Ground water in Mackinac County is contained in consolidated-
rock aquifers ranging in age from Cambrian to Silurian, in breccilated-
rock aquifers of Silurian and Devonian age, and in unconsolidated glaclal
drift and associated sediments of Pleistocene age. The most important and
widespread aquifers of the county are the limestones and dolomites of Middle
Silurian age. In scattered areas throughout the county shallow glacial
deposits will yield adequate supplies of water., DBrecciated-rock aquifers
are tapped for water in the St. Ignace Peninsula. In one area in the
northwestern part of the county very deep drilling to Cambrian sandstone
may be necessary to develop a ground-water supply.

Most areas in Mackinac County are underlain by two or more
aquifers. Many of the geologic units described in the following pages
may constitute important sources of ground-water supplies in one or more
of the areas described in the section of this report entitled "Occurrence

of Ground Water by Areas.”

Ground Water in Consolidated Rocks

Sedimentary rocks of Paleozoic age which include a number of
important aquifers underlie all of Mackinac County. The depth to the

surface of the Precambrian rocks underlying the Paleozoic rocks has not
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been determined at any location in the county. Future development of
Precambrian rocks as a source of water supply is unlikely because of their
great depth and probably low permeability, and because of the poor quality

of water they might contain.
Munising Sandstone of Late Cambrian Age

The Munising sandstone as used herein may include strata of
the Hermansville limestone of Cambrian and Ordovician age, which locally
is very similar 1in lithology to the Munising and difficult to distinguish
solely on the basis of deep-well logs. Because of the lack of distinguishing
characteristics between the formations, delineation of the Munising and
Hermansville formations has not been attempted in this report. The Munising
is a white to gray locally dolomitic fine-~ to medium-grained sandstone.

The sand grains generally are rounded and frosted. The Hermansville, which
is similar lithologically to parts of the Munising, contains greater quanti-
ties of dolomite. In some areas it is described as sandy dolomite (Bergquist,
1936a). The thickness of the Munising sandstone in Mackinac County has not
been determined, although more than 200 feet of the formation has been
penetrated by deep wells.

The Munising, which is often called the "St. Peter sandstone" by
drillers, is tapped by two wells (44N 12W 10-1 and 26-1) in the northwestern
part of the county, where water of good quality is not present in overlying
formations. In this area and along the northern boundary of the county, the
Munising sandstone is reached at depths of about 1,000 feet; in the southern

part of the county, it is at greater depth (pl. 3).
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It is believed that the sandstone is permeable throughout the
eastern part of the Northern Peninsula, and may prove to be a useful
source of ground water if drilling is economically feasible. In the
northwestern part of the county, water from the Munising sandstone 1s
potable and generally of good quality (table 7), but its quality else-

where in the county 1s not known.
Black River and Trenton Limestones of Middle Ordovician Age

The Black River and Trenton limestones consist of a thick
sequence of gray, buff, and brown limestone and dolomite which overlies
the Munising sandstone as defined in the preceding section. The Black
River and Trenton are treated as a unit because of the difficulty in
distinguishing between them on the basis of drilling records. The lime-
stone and dolomite are generally hard and resistant, but they include
some beds of shale and shaly limestone or dolomite. Logs of wells 44N 12W
26-1 and 44N 12W 17-2 indicate that the unit is about 250 feet thick in the
northwestern part of the county.

The Black River and Trenton limestones are not a source of fresh
ground water in Mackinac County. They did, however, yield mineral water
from well 44N 9W 17-2. Mineral water zones within these rocks should be
sealed off in wells drilled through them to avoild contamination of fresh

water both in the underlying sandstones and in the overlying rocks.
Collingwood Formation and Richmond Group of Late Ordovician Age

Shale unit.--The Black River and Trenton limestones are overlain

by a thick sequence of Upper Ordovician shale, limestone, and dolomite strata.
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The lower part of this sequence includes gray and black dolomitic and
bituminous shales of the Collingwood formation, overlain by the basal shale
beds of the Richmond group. The total thickness of this shale sequence in
Mackinac County is about 240 feet. Because of the similarity of hydrologic
and lithologic characteristics the total shale sequence is treated herein
as a single unit. This shale unit is of low permeability and is not a

source of ground water in the county.

Limestone and dolomite of the Richmond group.--The upper part

of the Richmond group consists of about 160 feet of gray limestone and
dolomite. These rocks have not been tapped for water in Mackinac County,
as they are nearly everywhere overlain by the limestone and dolomite of
the Niagara series, which are excellent sources of ground water. In the
northeastern part of the county where the limestone and dolomite of the
Richmond group form the bedrock surface (pl. 2), wells have been completed
in overlying permeable glacial drift. Well 43N 9W 11-2 at Gilchrist, which
was drilled to a depth of 1,111 feet, is believed to have produced water
from limestone and dolomite of the Richmond. However, water was encountered
also in the overlying Niagara rocks, Water in the Richmond probably occurs
in fractures and openings along bedding planes, which generally have been
enlarged by solutional activity of ground water.

The limestone and dolomite of the Richmond group are sources of
water to many wells in the Rudyard-Pickford area of Chippewa County (Vanlier
and Deutsch, 1958). These rocks may be productive also in the adjacent

areas of Mackinac County.
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Cataract Formation of Early Silurian Age

The Cataract formation 1s composed predominantly of alternate
beds of limestone, dolomite, and shale. The shale 1s characteristically
gvpsiferous, calcareous, or dolomitic. The formation is about Z10 feet
thick in Mackinac County. In the northwestern corner of the county and near
the Pine River and at Pickford in the northeastern part of the county, it
is mantled by glacial drift, In these areas, the Cataract formation was
exposed at the surface in preglaclal times, and locally shale beds have
been weathered or removed by erosion, allowing increased circulation of
ground water. The limestone and dolomite beds may have greater permeability
as a result of the development of solution openings along Jjoints and bedding
planes. Well 43N 1W 13-2 near Pickford produced a flow of water from dolo-
mite and limestone strata 185 to 200 feet deep., Throughout most of the
county, the Niagara rocks overlie the Cataract formation, and limestone and
dolomite strata within the Cataract probably are of low permeabllity because
movement of ground water, which normally results in solutional activity, is
impeded by shale near the top of the formation. Because adequate water
supplies are obtained by most wells drilled into the limestone and dolomite
of the Niagara series, the Cataract formation generally has been penetrated

only by oil-test wells and is not an important aquifer in Mackinac County.

Niagara Series of Middle Silurian Age

Limestone and dolomite rock strata of the Niagara series, which
form the bedrock surface in about 75 percent of Mackinac County, are the

most important source of fresh ground water within the county. Each of the
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formations (Burnt Bluff, Manistique, and BEngadine) of the Niagara series

is important as an aquifer in large areas of the county, Many wells drilled
into carbonate rocks of the Niagara obtain water from openings formed largely
by solution and weathering when the rocks were at the surface. Permeable
zones have developed also at depth through the solutional activity of per-
colating ground water moving through joints and minute openings along

bedding planes. Solution of the carbonate rock adjacent to these openings
permitted an increase in the volume moving through them, consequently
increasing the rate of solutlon. Solution was probably greatest along

beds of high-calcium limestone, which is more soluble than high-magnesium
dolomite, Many wells in the county tap such deep permeable zones. Not all
beds of high-calcium limestone have been made permeable by solutional acti-
vity, however. Development of solution openings in some strata probably was
blocked by the initial impermeability of the bed or by restriction of ground-
water flow in adjacent strata of low permeability.

Generally, permeable zones in rocks of Niagara age are thin and
are separated by relatively thick beds of low permeability. Thus the
yield of a well that has tapped one permeable zone will not increase
significantly until the next permeable zone is reached. This contrasts
with the yield of a well tapping a rock such as sandstone, which will
increase roughly with the amount of the formation penetrated.

Permeable zones are important avenues of circulation in the
carbonate rocks and commonly are areally extensive (pl. 4). BEqually
extensive beds of low permeability form very efficient confining layers
which allow practically no natural vertical leakage from artesian zones

within the Niagara series. Hence, in topographically low areas, many



28

wells tapping the formations of the Niagara series are under sufficient
artesian pressure to cause a flow of water at or considerably above the

land surface (table 2).

Burnt Bluff formation.--The Burnt Bluff formation, the oldest

of the Niagara series, crops out or is covered only by glaclal drift in
the northern part of Mackinac County. The formation 1s composed of light-
gray, gray, and brown dolomite and limestone strata including some beds
of high-calcium limestone. The strata are jointed and range from thinly
bedded to massive. In Mackinac County the formation is more than 200 feet
thick.. Beds of high-calcium limestone in the Burnt Bluff formation are
quarried at the Hendricks Quarry northwest of Rexton, at the Fiborn Quarry
northeast of Rexton, and at the Inland Lime and Stone Luarry near Huntspur.
Near the Fiborn Quarry, caves have developed in some of the high-calcium
limestone beds.

The Burnt Bluff formation is an important aquifer in much of
the county. Generally, it is tapped by wells only in the area where it
would be exposed if the glacial-drift mantle were removed, or in adjacent
areas where the overlying Manistique dolomite is nonproductive. In the
area where the Burnt Bluff is mantled by the younger Manistique and Enga-
dine dolomites, it generally is not utilized as a source of ground-water
supply, for water can be obtained at shallower depths There 1s no evidence
to show, however, that the Burnt Bluff would not be productive at depth
in the southern part of the county where it 1s overlain by younger forma-
tions

Manistique dolomite.--The Manistique dolomite consists of high-

magnesium limestone and buff to light-brown cherty dolomite. The formation
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crops out in a number of places in the northern part of the county. The
hard and resistant limestone and dolomite strata are cliff formers, and in
many localities the outcrop area of the Manistique 1s marked by a steep
escarpment. The formation is about 200 feet thick in Mackinac County.

Moderate to large supplies of water can be obtained from the
Manistique dolomite throughout much of the county. The occurrence of
water in the limestone and dolomite of the Manistique 1s similar to that
in the other formations of the Niagara series, In many places water in
the formation is confined under artesian pressure sufficlent to cause 1t
to flow at the surface. Artesian pressures in some of the wells tapping
the Manistique dolomite at Naubinway are great enough to cause water levels
to rise as much as 85 feet above the land surface (table 2).

Fngadine dolomite.--The Engadine dolomite is a hard crystalline

massive white, buff, and light-gray dolomite. In places the escarpment
and dip slope of the Niagara cuesta are formed on resistant layers of
Engadine dolomite. The area where the Engadine would be exposed if the
glacial-drift mantle were removed (pl. 2) covers a major portion of the
county.

The Engadine is, as are the other formations of the Niagara
series, an important aquifer in Mackinac County. Moderate supplies of
fresh water are produced from the more permeable zones which have developed
largely as a result of solutional activity. Solution features are evident
where the Engadine is exposed at the surface. Reports from drillers indi-
cate that in the eastern part of the county some sandstone beds are included
in the Engadine dolomite. These sandstones also may be a source of water

to wells. Much of the water in the Engadine is under artesian pressure,
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Relatively impermeable beds within the formation commonly form confining
layers, but in many places water in the aquifer is confined under artesian
pressure by the mantle of glacial drift,

The solution features that developed where the Engadine dolomite
i1s exposed, or was exposed in preglacial time, are significant as they
provide a direct avenue for recharge. South of Gould City, solution caves

and sinks have formed in the jointed and weathered surface of the Engadine.

Salina and St. Ignace Formations of Late Silurian Age

Salina formation.--The Salina formation, which crops out on

the St. Ignace Peninsula, consists of green and red shale and shaly dolo-
mite and thin beds and irregular masses of gypsum. Thick beds of salt
also were deposited within the formation, but these beds were subsequently
removed by leaching. The log of well 4ON 3W 7-1 shows a thin bed of salt
at 400 feet. The leaching of the salt beds in the Salina formation pro-
duced large caves into which the overlying rock strata collapsed. Thus,
much of the Salina is broken and faulted into blocks ranging in size from
small fragments to slabs several hundreds of feet in horizontal dimension.
As a result of the faulting and brecciation due to collapse, it is generally
impossible to correlate strata of the Salina formation on the basis of
well logs.,

Wells tapping the formation generally produce water from the
thin dolomite beds, or in some places from beds of shaly dolomite. The
water in the Salina Formation occurs along joints and bedding planes, and
the permeability of the formation in some areas probably has been increased

as a result of brecciation. In some areas fragments of the broken forma-
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tion have been recemented by carbonate minerals carried in solution by
percolating ground water which has resulted in filling the vold spaces

and lowering the permeability of the aquifer. Because of the great range

in permeability within the Salina formation, test drilling to locate permeable
zones or detailed geologic information concerning a specific locality is
needed to insure obtaining an adequate water supply. The presence of

gypsum, resulting in mineralization of ground water within the formation,

adds to the difficulty of obtaining a water supply of good quality.

St. Tenace formation.--The St. Ignace formation is the youngest

of the formations of Silurian age that crop out in Mackinac County. This
formation also is broken and faulted as a result of collapse of the under-
lying Salina formation. On the St. Ignace Peninsula and Mackinac Island,
these rocks are present only as large segments of strata intermixed within
the Mackinac breccia. No attempt was made to delineate segments of the
St. Ignace formation within the breccia in the above areas, and hence those
areas are mapped as Mackinac breccia (pl. 2).. Relatively intact strata of
the St. Ignace formation are present on Round Island and in the northern
part of Bois Blanc Island. The St. Ignace formation consists of layers
of light-buff and light-gray dolomite and includes several thin layers of
varicolored shale. Landes, Ehlers, and Stanley (1945, p. 53-73) published
a detailed description of the lithologic character of the formation. They
estimated the thickness of the St. Ignace formation to be about 250 to 300
feet.

Little is known of the water-bearing characteristics of the

St. Ignace because the present reconnaissance investigation was limited
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to the malnland portion of the county. It is believed, however, that these

rocks may be a source of ground water on Round and Bois Blanc Islands,

Beois Blanc FTormation of Middle Devonian Age

The Bois Blanc formation 1s the youngest of the Paleozolc sedi-
mentary rock units in the Northern Peninsula of Michigan. This formation
also is brecciated as a result of collapse, Fragments and faulted blocks
of the Zols Flanc formation are present in the Mackinac breccia underlying
Mackinac Island and part of the St. Ignace Peninsula. In those areas, how-
ever, the formation is too extensively brecciated and intermixed with older
rocks to permit delineation of the formation as a stratigraphic unit.
Within Mackinac County, the formation is mappable as a stratigraphic unit
in the southern two-thirds of Bois Blanc Island. The upper portion of the
formation is present also along the northern tip of the Southern Peninsula.

Landes, Ehlers, and Stanley (1945, p. 80-109) described the lith-
ology of the formation in detall. The lower part of the formatlon, which
is estimated to be about 75 feet thick, crops out on Bois Blanc Island and
consists of interbedded chert and dolomite., Light-gray to light-buff cherty
limestone of the middle part of the formation forms the bedrock surface
under the south shore of the island., The upper part of the formation,
which consists predominantly of limestone, is present only under the water
and along the south shore of the Straits of Mackinac.

Little is known of the water-bearing characteristics of the Bois
Blanc formation in Mackinac County. It may be a source of ground water on

Boils LBlanc Island.



33

Mackinac Breccia of Devonian and Silurian Age

The Mackinac breccia is composed predominantly of angular blocks
of limestone and dolomite and admixtures in varying amounts of chert,
shale, and gypsum from the Salina, St. Ignace, and Bois Blanc formations.
The Mackinac breccia was formed as a result of collapse of the Salina,

St, Ignace, and Bois Blanc into voids formed as a result of leaching of
thick salt beds of the Salina. Although many large blocks of the separate
formations of which the Mackinac breccia 1s composed can be recognized,

the boundaries of these blocks generally cannot be delineated. Brecciation
and other collapse features are recognized over a large area (fig. 5);
however, the Mackinac breccia as described in this report i1s limited to the
area where the rocks show no stratigraphic continulty because fragments and
blocks from the different formations are jumbled together at random.

Locally, the blocks and fragments composing the Mackinac breccia
are indurated (cemented) into resistant, coherent, and generally impermeable
masses. These resistant masses of rock form many of the prominent physio-
graphic features of the St. Ignace Peninsula and Mackinac Island. Excellent
examples of resistant breccla masses are St. Anthonys Rock and Castle Rock
in the St. Ignace area, and Arch Rock and Sugar Loaf on Mackinac Island.
Other hills near St. Ignace and on Mackinac Island mark areas underlain by
masses of resistant breccia. Most of the breccia, however, is nonindurated
or incompletely indurated, and, hence, the permeability of the breccia mass
varies widely both vertically and laterally.

The occurrence of water within the Mackinac breccia is as complex
as the breccia itself, Just as there 1s a complete lack of stratigraphic

continuity in the breccia, there is a lack of continuity between water-
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bearing horizons. Much of the permeabllity of the breccia may be the result
of openings along faults and other fractures. These openings may or may

not be filled with precipitated calcium carbonate, which forms the cement

of the resistant breccia. Thus, masses of impermeable breccia may occur

in direct contact with masses of permeable breccia. The masses of imper-
meable rock may have horizontal and vertical dimensions of hundreds of

feet or only a few feet. Some wells drilled only a few tens of feet from
productive wells will not yield water. The water produced from the Mackinac
breccia generally is hard and high in mineral content.

Although the Mackinac breccia is an important aquifer at the
southern end of the St. Ignace Peninsula, specific capacitiles of wells
tapping the formation are generally very low (table 6). Well 4ON 4W 5-3
tapping this aquifer yielded 50 gpm with 2 feet of drawdown., Other locali-
ties of similar or perhaps greater yields might be located by test drilling,

but wells drilled into indurated breccia may yleld no water.

Ground Water in Unconsolidated Deposits

Most of the unconsolidsted rocks in Mackinac County were deposited
during the final or Wisconsin stage of the so-called Ice Age (Pleistocene
epoch). These deposits, which consist of a heterogeneous mixture of rock
debris known as glacial drift, are important aquifers in some parts of the
county. The general term "glaclal drift" embraces all types of morainal
and associated glacial lake and beach, meltwater-stream, and windblown
deposits. The drift generally is closely related in lithology to the
underlying bedrock, especially at the base of the drift section, and in

many wells the contact between the drift and the bedrock cannot be accurately

delineated.



The glacial deposits of the county consist of stratified gravel,
sand, silt, clay, and unstratified rock debris (till). Stratified sand and
gravel deposits generally are more permeable than the unstratified deposits
and in most areas will yield more water to wells., In many areas of the
State, stratified drift can readily be differentiated from the unstratified
drift by areal geologic mapping. Such is not the case in Mackinac County,
as here surface features have been modified by erosion and masked by glacial-
lake deposits. Hence, the map of the surficial deposits (pl. 5) should be
used only as a general aid in locating ground-water supplies. Test drilling
is essential in order to appraise adequately the ground-water resources of
the drift aquifers in the couﬁty.

The drift has a great range in thickness in the county. At the
Pine River near Chippewa County the drift is as much as 300 feet thick,

In this area it fills a deep preglacial valley eroded into the bedrock
surface extending from St. Martin Bay on Lake Huron to Whitefish Bay on
Lake Superior. In large areas of the county, however, the drift mantle is
thin or discontinuous. In such areas, underlying bedrock formations are

the best sources of ground water.
Morainal Deposits

The moraines of Mackinac County (pl. 5) are ridges of glacial till
which was deposited for the most part in the waters of glacial Lake Algonquin
along the relatively static front of glaclers melting back at approximately
the rate of movement of the ice sheet. Only two deposits of land-laid morainal
£i1l have been described in Mackinac County. These deposits were mapped by

Leverett (1929, pl. 1) in T. 43N., R. 4 W., and in Tps. L2 and 43 N., R, 1 W,
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The glacial till of which the moraines are composed 1s a mixture
of -rock debris transported by ice and deposited by melting of the ice with-
out subsequent transport by wind or water. Commonly the moraines include,
and are associated with, deposits of stratified outwash. Accurate delinea-
tion of the various types of morainal till in the county, however, is beyond
the scope of the present reconnaissance report.

Land-1laid till tends to be unsorted and unstratified, but most
of the till in Mackinac County was deposited in water or later reworked
and sorted or stratified to some degree by lake waters. The degree of
sorting of the till varies greatly. In some areas the sorting is rudi-
mentary; elsewhere the till 1s difficult to distinguish from well-sorted
outwash deposits. Moraines in the western half of the county, which are
composed largely of sand, may yleld moderate supplies of water. Those in
the eastern part of the county generally are composed of clayey till, which
is a relatively poor source of water. The clayey morainal deposits, how-
ever, include some small lenses of stratified sand and gravel that will
vield small amounts of water to wells., Well 42N 1IW 3-1 (table 4) penetrated

several layers of permeable sand within the moraine,
Till

The till plains of Mackinac County are underlain by glacial till
simllar.in physical character to that described above in the section entitled
"Morainal Deposits." Most of the till is now thin and discontinuous as a
result of wave-washing by the glacial lakes, which at various times covered

much of the county. Till-plain areas are not shown on plate 5, as the
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deposits generally form only a veneer over the bedrock surface. In many
places the till deposits are above the zone of saturation, although locally
they yield small amounts of water to shallow wells. In general, however,
the till-plain deposits are not important sources of water to wells in

Mackinac County.
Outwash

Outwash is composed of stratified sand and gravel deposited by
glacial melt-water streams. In Mackinac County, much of the outwash was
deposited as deltas in glacial lakes and is composed mainly of sand., The
outwash deposits are closely related to, and in places are incorporated
within, morainal deposits. They are permeable and generally yleld small
to moderate supplies of ground water. Several areas of such deposits are
shown on plate 5. Subsurface outwash depésits in other areas may be

located by test drilling or, perhaps, by geophysical methods.,
Glacial-Lake Deposits

Stratified clay, silt, and fine sand deposited in the waters of
glacial Lake Algonquin and other extinct glacial lakes mantle much of
Mackinac County. These sediments can be divided into two major types:
The clayey lake-plain deposits, which are composed mainly of pebble-free
red and gray varved clay, and the sandy lake-plain deposits, which are
composed of fine sand and silt.

The clayey lake deposits are of low permeability and are not a
source of water to wells; they act as confining layers in some artesian

systems. The sandy lake deposits may yield small amounts of water to wells,
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Dune Sand and Beach Deposits

Dune sand and beach deposits associated with glacial Lake Algon-
quin and post-Algonquin lakes are found throughout the county. These sedi-
ments consist of permeable windblown sand and beach-deposited sand and
gravel, Most of the dune areas are associated with the beach deposits.
Dune and beach areas have not been delineated on plate 5. lLocally, these
deposits may yield small to moderate supplies of water to wells. They have
high infiltration capacitles and, where situated above the water table,
they provide an important avenue of recharge to the underlying ground-water

reservoirs.

Ground~Water Phase of the Hydrologic¢ Cycle

Source and Recharge Areas

The initial source of nearly all the ground water of Mackinac
County is precipitation, which averages about 30 inches annually. If all
the moisture that fell upon the county entered into uniformly distributed
permeable aquifers, a bountiful supply, more than enough to satisfy any
foreseeable needs, would be insured. However, much of this water does not
enter the ground-water reservoirs, but is lost by evaporation, by transpira=-
tion, .and by direct runoff to the Gfeat Lakes drainage system.

The amount of precipitation that enters the aquifers is influenced
by .a number of factors, including the duration, intensity, and type of
precipitation; the density and types of vegetation; the topography; and
the porosity and permeability of the soil, subsoil, and underlying rock
formations. Ferris and others (1954) discuss the hydrologic cycle in greater
detail, particularly as applied to drift and rock aquifers in Qakland County,

Mich.
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In Mackinac County, areas of small recharge are the clayey lake
and till plains which have soill and subsoil of low permeability. In the
lake-plain areas, where the solls promote runoff, complex surface drainage
features have developed, Areas of high recharge are in the permeable
morainal, outwash-plain, sandy lake- and till-plain, and dune and beach
deposits. In these areas, surface drainage courses are poorly developed
or nonexistent. Some rock highlands which are permeable because of frac-

turing and solution also are major areas of high recharge.
Movement

The movement of ground water is somewhat similar to that of
surface streams in that the water moves by gravity from high to low levels,
Percolation of water through the interstices between rock particles below
the surface involves a great amount of friction and hence is much slower
than flow of water upon the surface. BRates of ground-water movement range
widely from a few feet per year to many feet per day.

Water may travel great distances underground from recharge areas
to areas downgradient where it may once more reach the surface and Join the
flow of streams, appear as a seep or spring, enter a lake, or escape directly
to the atmosphere by evaporation and transpiration., Where undistrubed by
man-made diversions, the piezometric surface of an aquifer near the surface
conforms generally to the configuration of the overlying land surface. In
the deeper artesian aquifers, however, the pilezometric surface may differ
considerably from the overlying land surface, and locally its gradient may
be in a direction opposite to the slope of the land surface. Where more

than one aquifer underlies the same area, water will migrate or leak from
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an aquifer of high head to an overlying or underlying one of lower head.

In this way, water will leak slowly through the confining beds of an artesian
system. Artesian pressures in the Naubinway area, where water levels more
than 75 feet above the land surface are not uncommon, are evidence of effi-
cient confining beds which allow relatively little natural vertical leakage
from the aquifer.

Many areas of Mackinac County are underlain by two or more aquifers
differing considerably in water level, and some natural seepage or leakage
occurs between them. The greatest leakage between aguifers in some areas,
however, takes placé through wells that are open to more than one aquifer,
Where considerable interaquifer leakage occurs, it may be difficult to

define the piezometric surface of an individual aquifer,
Discharge

Water is discharged from the ground-water reservoirs by evapora-
tion and transpiration and through wells, springs, and drains. Because
much of the county is covered by dense growths of forest and swamp vegeta-
tion, the amount lost by evapotranspiration is presumed to represent a
large percentage of the total discharge. A conslderable amount of water
is also discharged from the ground-water reservoir through springs. Most
of the springs in the county are along the edge of the moraine and outwash
highlands and along the Niagara escarpment.

The greatest amount of discharge by wells i1s that from aquifers
tapped by numerous flowing wells, the perennial flow from these wells greatly
exceeding the discharge from pumped wells., The total discharge by all wells,

however, is small compared with the total natural ground-water discharge.
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Fluctuations of the Water Table

Climatic Influences

Water levels in the county fluctuate with seasonal changes in the
rate of recharge to and discharge from the ground-water reservolirs. During
the spring thaw, water levels in wells normally rise in response to the
infiltration of rain and melting snow. Summer temperatures cause an increase
in evapotranspiration and a resulting decrease in recharge and decline in
water levels., Rainfall during the growing season normally has slight effect
on the rate of decline, as vegetation in the county utilizes most of the
available moisture. 1In the fall, evapotranspiration losses are reduced and
precipitation may be adequate to replenish soil moisture and then to cause
rises in water levels., However, the decline in stage common during the
summer may be continued during the fall if precipitation 1s deficient or
if there is an early general freeze which tends to impede normal infiltra-
tion,

The relation of climate to ground water is illustrated by the
fluctuation of water level in well 42N 2W 7-1, which 1s compared with the
average of the daily precipitation at Kinross in Chippewa County and at
Brevort and with the range in average monthly temperature at Kinross (fig 6).
The water level in this well, which taps the Engadine dolomite, rose rapidly
in response to rainfall during the last part of June and early part of July
1956, Much of the rain that fell during this veriod entered the ground-water
reservoirs, as the soil-moisture and plant requirements had been supplied by
snowmelt and earlier spring raiuns.

The rapid rise in water level in response to rainfall shows the

accessibility of the Engadine dolomite to recharge from precipitation.
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Solution openings along joints provide direct access to the aquifer. Precipi-
tation during later summer months, however, had very little effect on the
water level in the well. All available moisture during the hot months was
utilized by plants or went to replenish soil moisture which had been depleted
by plant use. During the summer months the water level declined gradually

as water within the aquifer was slowly discharged to springs and seeps, The
use of water by plants declined in the fall, and during these months precipi-
tation caused a slight rise in the water table. During the winter, when
precipitation fell as snow, little or no recharge tock place and the water

level slowly declined.
Fluctuations Due to Discharge from Wells

Generally, ground water 1s a renewable natural resource, as it is
intermittently or continually being replaced directly or indirectly by
precipitation. If an aquifer is to be developed by means of wells so that
a long-term yield can be obtained without substantially dewatering the
aquifer, then equilibrium must exist between the rate of recharge to the
aquifer and the rate of discharge from it (Theis, 1940). Any aquifer in
its natural state (before it is tapped by wells) is in approximate dynamic
equilibrium. When water is discharged from an aquifer by means of a well,
a temporary change in the rate of total discharge from the aguifer results.
The increase in discharge causes a cone-shaped depression in the piezometric
surface around the discharging well. With continued discharge, the cone of
depression expands until the resultant lowering of water levels causes a
decrease in discharge from the aquifer or an increase in recharge to the

aquifer, restoring the aquifer to a state of equilibrium.
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Wells within the cone of depression are affected by the lowering
of water level. Thus, a well tapping an aquifer is affected by the discharge
of other nearbyv wells that tap the same aquifer. If there are several or
many discharging wells, a composite cone of depression results, which may
extend over a large area. The lowering of water levels over a large area
may cause a considerable increase in the rate of recharge to or a considerable
decrease in the rate of natural discharge from the aquifer. A lowering of
the water level, therefore, is necessary in the development of a ground-water
reservoir, Waste of water, however, as from unrestricted flowing wells or
by underground leakage from poorly constructed wells or deteriocrated well
casings, results in an unnecessary lowering of the plezometric surface,
whiich may cause some wells to stop flowing, decrease yields, and increase
the cost of producing water. The same effects result as the aquifer is
further developed by installation of additional flowing wells. Many of the
flowing wells in Mackinac County are reported to show effects of decreased

artesian pressures, and in the Engadine area many wells have stopped flowing.

Utilization of Ground Water

Much of Mackinac County is bounded by the waters of the Great
Lakes system, which provide a practically unlimited source of fresh water,
St. Ignace, the largest municipality in the county, obtains its water supply
from Lake HuronT Other towns and villages and nearly all the farm residences,
resorts, motels, and other users tap ground-water sources.

Utilization of the ground-water resources of the county has been
limited for the most part to domestic purposes and watering of stock, and

the amount used represents an inslgnificant fraction of the total resource



avallable. Engadine is the only municipality that has a public ground-water
supply. Other villages and towns are supplied by privately owned wells.

The tourist industry, which i1s one of the important users of ground water
during the vacation season, does not require such large quantities of water
as would be needed in industrialized areas or in irrigated agricultural
areas. Comparatively minor amounts of ground water are used by other indus-

tries in the county, and no water is known to be used for air conditioning,
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Composition of ground and surface water
Figure 7. Diagrams showing chemical quality of water in Mackinac County.
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QUALITY OF WATER

A listing of chemical analyses and records of various physical
properties of the waters of Mackinac County is provided in table 7. Despite
the fact that it was not possible to engage in a comprehensive program of
chemical analysis of the waters of the county and geochemical interpreta—~
tion during the present reconnaissance, sufficient data were gathered to
reveal the general nature of the water from each of the major aquifers.

Figure 7 is a graphic presentation of the chemical quality of
the waters in Mackinac County, which illustrates the great range in mineral
content of ground and surface waters from various sources. Fresh water, as
defined herein, is water containing less than 1,000 parts per million (ppm)
of dissolved minerals. This concentration represents the maximum that
should be permitted in drinking water, according to the U. S. Public Health
Service (Michigan Department of Health, 1948). However, the dissolved-
solids content of water of good chemical quality should not exceed 500 ppm.
All waters containing more than 1,000 ppm of dissolved mineral matter are
referred to in this report as "mineralized." The source of the dissolved
solids present in the mineralized ground waters in Mackinac County is
believed to be connate water entrapped at the time of deposition of sedi-
ments in the Michigan basin, and formations containing soluble minerals,
which are being dissolved and removed in solution by percolating ground
waters. Variations in mineral content result from the mixing of mineralized
and fresh waters in various proportions, the solubility of mineral consti-
tuents in the aquifer, and the quantity of fresh ground water moving through

the aquifer.
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The waters in the aquifers of Mackinac County are of two predomi-
nant types: calcium magnesium bilcarbonate and calcium sulfate. Waters from
the glacial drift, sandstone, and limestone aquifers are relatively high in
calcium bicarbonate, compared to waters from dolomite and dolomitic lime-
stone aquifers, which are relatively high in magnesium bicarbonate. Thus,

a high magnesium-to-calcium ratio generally indicates that the source
aquifer is dolomite or that some of the water has migrated through dolo-
mitic rock. Water high in calcium sulfate content commonly indicates that
gypsum is present in the source aquifer, Water of the sodium chloride type
in the Munising sandstone and Trenton and Black River limestones may repre-
sent connate water migrating from the interior of the Michigan Basin. Water
from the Salina formation locally may contain sodium chloride dissolved from
residual salt beds present within the formation (see log of well 4ON 3W 7-1,

table 4).

Fresh Ground Water

Supplies of fresh ground water varying widely in chemical gquality
are present in the glacial drift and most of the bedrock formations of
Mackinac County.

The Munising sandstone of lLate Cambrian age yields potable water
in the northwestern part of Mackinac County and in adjacent areas of School-
craft and Luce Counties. The type, source, and occurrence of the water in
this aquifer within Mackinac County are not fully known. Wells 44N 12W 10-1
and 44N 12W 26-1 both yielded water of the calcium bicarbonate type. How-
ever, water from the latter well contained 92 ppm of chloride, compared to

30 ppm in the former well. In general the chloride content is belleved to
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increase from north to south, or downdip. The chloride content of fresh water
from all other aquifers sampled in the county was less than 18 ppm. The
chloride is believed to indicate greatly diluted connate water migrating from
the interior of the Michigan basin. The calcium bicarbonate probably repre~
sents calcium carbonate taken into solution by ground water percolating from
the recharge area through glacial drift or overlying bedrock formations,

The aquifers within the Niagara series each yield water of the
calcium magnesium bicarbonate type. Water from the Engadine dolomite,
which 1s composed predominantly of that mineral, has a relatively high
magnesium-to-calcium ratio. Most of the water taken from the Manistique
and Burnt Bluff formations is of the calcium bicarbonate type, indicating
that these formations are composed predominantly of limestone. Dolomite
or dolomitic limestone also is present within the formations and results
in local increases of the magnesium-to-calcium ratioc. The hardness of
water sampled from the formations of the Niagara series ranged from 191 ppm
in the Manistique to 335 ppm in the Engadine.

The Salina, St. Jgnace, and Bols Blanc formations and the Mackinac
breccia lie at the surface or directly beneath the drift in the St. Ignace
Peninsula and the islands in the Straits of Mackinac and St. Martins Bay.
These rocks which are important or potentially important aquifers contain
gypsum and, in general, yield hard water of the calcium sulfate type. The
sulfate content varies greatly, and water from wells tapping these aquifers
is highly mineralized locally. In areas where glacial drift overlies these
gypsum-bearing formations the drift may yield water of the calcium sulfate
type. Chemical analyses of water supporting this assumptlion were not available

at the time of the preparation of this report.
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The glacial drift mantling much of the county contaims relatively
large-percentages of limestone and dolomite fragments which are important
sources of constituents causing hardness. Water taken from the drift is
hard and of the calcium magnesium bicarbonate type: the hardness of samples
analyzed ranged from 142 to 360 ppm and was comparable to that of water.
produced from drift aguifers in other parts of the State,

The iron content of water samples from most of the fresh-waler
aquifers of the county generally was less than 1 ppm., Well 43N 11W 21-2,
tapping the Manistique dolomite, yielded water containing 2.8 to 3.0 ppm
of iron, or about 10 times the maximum concentration of iron and manganese
suggested by the U, S. Public Health Service for drinking water (Michigan

Department of Health, 19u48),

Mineralized Ground Water

Several of the aquifers of Mackinac County yield mineralized
water. A sample of water was taken from the Black River and Trenton lime-
stones during the drilling of well 44N 9W 17-2., The very high sodium and
chloride content of this sample (table 7) indicates that connate water from
within- the Michigan Basin i1s percolating through the aquifer in the area of
the well, for salt strata are not present in the Black River and Trenton
limestones. -The source, direction of movement, and extent of mineraliza-
tion of ground water in the Black River and Trenton, however, are not
fully known.

Wells 42N 6W 22-1 and 41N 5W 23-1 tapping the Salina.formation
yield water high in sulfate, Water of similar chemical quality was taken

from wells 41N 4W 36-1 and 41N 3W 31-13, which tap the Mackinac breccia.
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The presence of sulfate in the water results from the solution of gypsum in
these formations. In the Mackinac Straits area (fig. 5), the Salina, St.
Ignace, and Bols Blanc formations have been undermined by the removal of
salt from the Salina formation and have collapsed into the volds previously
occupied by the salt strata. The absence of significant quantities of sodium
and chloride in water taken from the breccia demonstrates the difference in
solubility between gypsum and salt, DNearly all the salt was removed in
Devonian time and the amount still present is insufficient to 1ncrease
materially the chloride content of the water. The gypsum that was deposited
with the salt in the Salina formation has dissolved very slowly, and large
quantities are still present in the Salina formation and the Mackinac breccia.
The distribution of mineralized water in the Mackinac breccia and
brecciated portions of the Salina formation is very complex. Locally, water
having high concentrations of sulfate is present at or near the surface, but
in nearby areas wells of considerable depth yield fresh water. The extensive
brecciation of the strata rules out the possibility of correlating reports
of gypsum in wells spaced more than a few tens of feet apart. Thus reliable
prediction of the occurrence of high-sulfate water in various portions of
the aquifer cannot be made. In general, however, it may be assumed that
the likelihood of obtaining mineralized water will increase with depth.
Because of the random but widespread distribution of gypsum, extensive
pumping of fresh water from wells tapping the brecciated rocks may induce
migration of mineralized water into the fresh-water-bearing portions of the
aquifers. Pumping of fresh water from aguifers hydraulically connected

with the breccia may result in a similar condition,
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The occurrence of mineralized water in Chippewa and Mackinac
Counties suggests that highly mineralized water from the interior of the
Michigan basin is migrating along undetermined paths through the deeper
formations underlying Mackinac County. Extensive pumping from deep wells
or deep test drilling might reveal that mineralized water is widespread in
the deeper aquifers.

The existence of highly mineralized water in the various agquifers
of the county necessitates caution in well drilling and water utilization
to avoid contamination of nearby fresh-water aquifers. A deep uncased
well or unplugged test hole may provide a conduit along which mineralized
water may flow to the surface or into fresh-water aquifers above or below

aquifers containing mineralized water.

Surface Water

Analyses of water from some of the streams in the county and
from Lake Huron and the Straits of Mackinac are listed in table 7. Water
from the Great Lakes in the Straits area is of the calcium magnesium
bicarbonate type. The maximum dissolved-solids content noted was 146 ppm,
and the hardness ranged from 92 to 130 ppm.

Water from the Carp River, Nuns Creek, and McKay Creek, which are
fed in part by ground water from the glacial drift and the Niagara series,
is of the calcium magnesium bicarbonate type and contains approximately
one-third more mineral matter than water from the Great Lakes. The Pointe
Aux Chenes River is lower in mineral content than any other water sampled in
the area. Most of the water taken at the time of sampling probzbly repre-

sents direct runoff from precipitation.
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The effects of effluent discharge of ground water to a stream
are well illustrated by comparison of the mineral content of water from
the Salina formation, the Mackinac breccia, and the Moran River into which
water from these formations is discharged (fig. 7). The river water at the
sampling point is high in calcium sulfate, as is water from wells 42N ew

22-1 and 41N 5W 23-1.
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OCCURRENCE OF GROUND WATER BY AREAS

The following section summarizes briefly the general occurrence

of water in the areas shown on figure 8.

Milakokia Lake Area

Most of the wells in the Milakokia Lake area are completed in
the glacial drift or in limestones of the Burnt Bluff formation. The wells
tapping the drift aquifers are generally less than 75 feet deep and produce
small to moderate supplies of water. The wells tapping the Burnt Bluff are
generally less than 150 feet deep, although a few wells in the limestone
are deeper than 170 feet. The Burnt Bluff formation in this area is believed
to be capable of yielding large supplies of ground water. Generally, the
water from the drift and from the limestones of the Burnt Bluff is of good
quality, although moderately hard. In topographically low areas, water in
the bedrock and drift aquifers is under sufficient artesian pressure to
flow.

In the northwestern corner of this area, near the Manistique
Lakes, at least two wells (44N 12W 10-1 and 26-1) tap the Munising sand-
stone at a depth greater than 1,000 feet. In this vicinity the Burnt Bluff
formation is not present and locally the drift is of low permeability;
hence the only source of fresh ground water may be the Munising sandstone
(pl. 3), which produces water of good quality. The sandstone throughout
most of the Milakokia Lake area contains water under sufficient artesian

pressure to flow above the land surface.
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Engadine-Naubinway Area

Most of the wells in the Engadine-Naubinway area are completed
in the limestone and dolomite of the Niagara series. The rest are com-
pleted in glacial drift. Wells tapping the glacial drift generally will
provide sufficient quantities of water for domestic uses or the demands of
small resorts. The bedrock aguifers are capable of yielding large amounts
of water, from rather thin but areally extensive weathered zones along
fractures .and bedding planes. One permeable zone, which 1s about 190 feet
below the level of Lake Michigan, can be traced for many miles (see pl. 4).

Nearly all the wells in this area are less than 250 feet deep and
most are less than 200 feet deep. Wells tapping the glacial drift are
generally less than 60 feet deep. Many wells in this area flow. In general,
the deep aquifers are under greater artesian pressure than the shallow
aquifers, and many wells are drilled through one or more water-producing
zones 1in search of a zone under sufficient artesian pressure to provide
an adequate flow. Thus, the depth of wells in this area does not indicate
the depth to the most accessible source of ground water. Shallow permeable
zones also are present, but many of these zones have not been developed
extensively as a source of supply because the water is not under sufficlent
pressure to flow. In many wells where the upper permeable zones are not
sealed off, interaquifer leakage (leakage from an aquifer under high
pressure to one under lower pressure) occurs. As a result of this leakage,
the artesian head of water in wells ending in the same permezble zone

varies widely throughout the area. The loss of pressure and related
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decline in flow of many of the wells is a result of such leakage. Sub-
surface leakage may increase gradually in a well as the result of solutional
enlargement of openings in the vicinity of the well. An example of the
amount of water that can be lost by underground leakage was shown at well
43N 10W 26-3. This well would not flow at the surface until a permeable
zone in the upper part of the well was sealed off., After this zone was
sealed, the well had sufficient artesian pressure to raise the water 55 feet
above the land surface, and it flowed in excess of 75 gallons per minute (gpm).
Thus the loss by subsurface leakage before the upper permeable zone was
sealed was in excess of 75 gpm. A similar loss of water by subsurface
interaquifer leakage occurs in many wells in the area. The amount of sub-
surface leakage may exceed the amount of uncontrolled surface flow.

Although it is believed that considerable loss of artesian pres-
sure has resulted from subsurface flow in the Engadine area, only a small
change in artesian pressure has been observed near Naubinway. Well 43N
OW 29-7, which has the highest artgsian pressure measured in any well in
Mackinac County, shows little or no decline in pressure from the time when
the well was drilled in 1948. As new wells are drilled, however, the
artesian pressure in the Naubinway area also may decline eventually,
unless the wells are properly maintained and are shut off when water is

not needed,

Rexton-Epoufette Area

Most of the wells in the Rexton-Epoufette area are completed

in glacial drift. Generally, these wells are less than 40 feet deep.



58

At Epoufette, however, wells tapping the drift are considerably deeper.
The drift generally yields small to moderate supplies of water of good
quality.

A large part of this area is underlain by sandy outwash deposits
(pl. 5), which are a source of water to many wells. At Brevort (fig. 8)
and Epoufette some wells are completed in dune sands along the Lake Michigan
shoreline. Difficulties in developing and maintaining wells tapping fine
sand may be overcome by the use of properly constructed gravel-packed wells.
Springs, a few of which have been improved and utilized for water supplies,
issue from drift deposits.

Water is produced also from the Niagara series and Salina forma-
tion, which underlie the area. The water from wells tapping these rocks
is generally of poorer quality than that from the glacial drift. Water
from the Salina formation is especially hard and high in sulfate content.
The depths of wells tapping the bedrock aguifers vary considerably in the
area. Wells 42N 7W 2-2 and 2-3 at Epoufette, which tap aquifers in the
Niagara series, were drilled to depths of 338 and 288 feet respectively

and are the deepest known wells in this area.
Ozark Area

Wells in the Ozark area generally are less than 110 feet deep
and are completed in limestone and dolomite of the Engadine dolomite.
Bedrock in this area, which marks the crest of the Niagara cuesta, 1s at
or near the surface. Permeable zones probably are present at depth in all

the formations of the Niagara series in this area. The Engadine dolomite,
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however, yilelds water of good gquality in sufficient quantity for most
present and anticipated needs, and 1t has been unnecessary to drill to the

older Niagara rocks for additional supplies of ground water.

Pine River-Pickford Area

The Pine and Munuscong Rivers mark the position of valleys in
this area which were eroded into the underlying bedrock in preglacial time,
and which are now filled with glacial sediments. Much of the fill in these
valleys is glacial-lake clay (pl. 5). Wells produce small to moderate
supplies of water of good gquality from permeable drift which mantles the
bedrock along these buried valleys. Most of these wells will flow above
land surface. Wells along the Pine River generally are 150 to 200 feet
deep. At Pickford along the Munuscong River, those wells are generally

less than 150 feet deep.

St. Ignace Peninsula

The St. Ignace Peninsula is in the area of collapse (fig. 5),
and wells in this area that tap the Salina formation and Mackinac breccia
differ greatly in depth, in specific capacity, and in gquality of the water
they produce,

Test drilling is necessary to determine whether the Salina forma-
tion and the Mackinac breccia of the St. Ignace Peninsula will yield a
supply of water sultable in quantity and quality at a specific site.
Specific capacities of wells drilled into these rocks are generally low

(table 6), and in some areas the rocks are almost impermeable. One area
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of Mimpermeable” rocks is at the approach of the Mackinac Straits Bridge.
Wells 4ON 3W 19-2, 19-3, and 19-4, which were drilled into the Mackinac
breccia, did-not yileld an apprecilable quantity of water. Othen scattered
areas of varying size where the breccia is impermeable have been found
throughout the St. Ignace Peninsula.

The drift mantle of the St. Ignace Peninsula generally is thin
and- discontinuous. Locally, however, the sandy lake deposits and the
gravel of some of the till plains yield small supplies of water to shallow
wells, Large-diameter gravel-packed wells equipped with screens may pro-
vice sufficient water for domestic or resort uses in areas where conven-
tional wells. have not proved satisfactory. In many places on the peninsula,
the drift is composed largely of clay derived from the shale of the under-
lying Salina formation. Where the drift contains large quantities of clay,
it will not yield significant quantities of water to wells.

The limestone and dolomite of the Niagara series, which are
important aquifers throughout most of Mackinac County, underlie the Salina
formation and the Mackinac breccia of the St. Ignace Peninsula. The Niagara
rocks are exposed north of the St. Ignace Peninsula, dip to the south, and
are about 600 feet below the surface at St. Ignace (pl. 3). The records of
wells 41N 3W 31-15 and 40N 3W 7-1 near St. Ignace, which were drilled into
rocks of Niagara age, are incomplete, but they furnish evidence that water
of good quality may be produced locally from these rocks underlying the
St. Ignace Peninsula. Good water was reported from well 41N 3W 31-15 in
the Niagara rocks at a depth of 575 feet. This well is also reported to

have yielded "sulfur" water (water containing hydrogen sulfide) at a depth

ey
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of 681 feet (Michigan Geological Survey, 1901, p. 228). Test drilling of
the Niagara rocks is needed in areas where water of good quality cannot be
obtained at shallower depths, to determine the quality of water and the
hydrologic characteristics of the aquifers within the Niagara series.

To date the Niagara series underlying the St. Ignace Peninsula
has not been developed as a major source of fresh water. Its future
utilization will depend on the outcome of exploration for fresh-water
supplies, the need for additional supplies in the peninsula, and the
economic feasibility of deep drilling. The depth to the Niagara in the
peninsula decreases northward and everywhere would be considerably less
than the depth to the Munising sandstone in the northwestern part of the

county.

Cedarville-Hessel Area

The Cedarville-Hessel area is underlain by limestone and dolo-
mite of the Niagara series. Most of the wells in the area produce adequate
supplies of water from the Engadine dolomite, which forms the bedrock sur-
face. The wells tap weathered zones near the bedrock surface, where solu-
tion openings are common. A few wells tap deep permeable zones which occur
along distinect horizons. The areal extent of these permeable zones has not
been determined because of the lack of topographic maps. Some wells are
completed in the morainal or outwash deposits that mantle the Niagara rocks
in the northern part of the area, and others are completed in the shallower
drift deposits at Hessel and Cedarville.

Most wells of the Cedarville-Hessel area are less than 100 feet

deep, although many are as much as 200 feet deep and a few exceed that depth.
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The Les Cheneaux Islands south of Cedarville and Hessel are
glacial drumlins (streamlined drift deposits) which are partly submerged
by lLake Huron. The glacial drift may be rather thick, but its water-

bearing properties have not been determined.

Islands in the Straits of Mackinac

Little is known of the occurrence of ground water on the major
islands in the Straits of Mackinac, because the reconnaissance was not
extended beyond the mainland. As a result, well records which would
provide details concerning the hydrologic characteristics of the Mackinac
breccia and the St. Ignace and Bois Blanc formations were not obtained for

Mackinac, Round, and Bois Blanc Islands.
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Teble 2.--Records of wells and test boles in Mackimac County

Chief aquifer: Syabols used are those listed and described in table 1.

Owner: MDC, Michigan Department of Conservation; MSED, Nichigan State Highwsy Departmest; USPS, United States Porest Service.

Year drilied: 1905. Dats pertaining to wells reported drilled in 1905 are taken from Water-Supply Paper 160 and from unpublisked
records of field investigations made by Frunk Leverett, of the U. S. Jeological Survey, in 1905. Many of the vells so listed
vere drilled prior to 190%.

Use: D, dowestic; I, industrial; N, not used; O, observation wvell; P, pudblic supply; 8, stock vell; T, test well; Tf, fire control

test vell; To, o1l test vell.

Water level: N, measured; R, reported.

Former UBGS No.: Mackinac County prefix designation (Mc) is omitted. Politicsl township designations are as follovs: Bv - Brevort;
Ck, Clark; Gs, Garfield; Ne, Hendricks; Ru, Hudson; Mg, Marquette; No, Moran; Ne, Newton; Po, Portage; S8t, St. Ignace. 8T,
City of 8t, Igmace.
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Remarks: 1?: 1::, ;:;-;}o::d log of well ava{lable from Michigan Department of Conservation, Qeological Burvey Division. Refer to
pernit number s .
Depth Water level
Well Location Year of Diam- Chief Above (4] or Date of Former
Deatgnation in Sec. Owner Driller dr{lled well eter aqui- Use below land measure-  U3GS Remarks
T. R, seg.-No. £+ of ¢ (£e.) {4n.) fer surface (ft.)} ment No.
44N 12N T-1 W Sw HEarry Young W. J. Rodgers 1948 59 & QW b ] -- - Po 3
7-2 SE SW  MDC MDC 1934 éb 2 Qsg T 1.6 M 11- 7-3% Po 56 Destroyed in 1933
8-1 SW SE Paul Kesler - - 14 2 - 4 . e -
8-2 MW OSW  MDC MDC 1934 ég 2 @l T .3 M 11- 7-3% Po 57 do.
9-1 SE SE E. L. Smith - - - P - -- -
10-1 SE SE D. Rioux W. J. Rodgers - 1,03% 6 cn P «2 R 1956 Po 5 Flows
10-2 S8E SE Floyd Russell . 1948 52 6 &b P - .- Po b Ca;;dfto 17 ft., shale st
10-3 SE SE Ewsm Blonde - - 42 L - P -- - -
11-1 SW SW  T.J. Rader ¥. J. Rodgers 1948 8 - -~ P -- - Po 2
11-2 SE SW  Glen Kubn - - T2 3 - P - - -
13-1 NW SE Curtis School - -- 8o & - P - - Po 11
13-2 -~ SW  A. C. Meyers - -- 30 1% Qgd P - - Po 16
13-3 SW SE D. W. Humphreys - - 84 11 - P - -- Po 17
13-4 SE SE  Alvin Greenfield -- .- 24 1 Qgd P - -- Po 20
13-5 SE SE do. -- - 73 6 - P -- - .
13-6 NE SE  W. Brown -- - 30 14 Qg P .- .- Po 21
13-7 8% SE  C. B. Patton - 1935 8 4 - P - - Po 23
13-8 RW NV Kenneth Clark - -— 61 i -- Il: -- -- Po 2k Flovs
13-12 SE SW 8. E. Parr - - 73 - -- - .-
12-1 SE SE  MDC uDC 1934 11 2 Qs :r 5.2 M 11- 7-3% Po %
16-2 NE KE M. B. Goostree -- - 150 5 -- -- - .-
17-1 W NW Diller School - -- 60 1 - P - - o 10
17-2 N KW MDC MDC 1934 13 2 Qe T¢ .9 M 11- 7-3% Po 58
20-1 K SE NDC NDC 1934 ik 2 Qs 42 M 11-24-34 Po 61 Destroyed in 193%
21-1 NV SE uDC MDC 1931): 14 2 Qeg g g : ﬁ-};—gt : gg .
23-1 NE NW MIC L 193 13 2 Qs 1. -1-
2ko1 SW FW  Harold Seil -- -- 8 6 - P - - -
242 NE SE E. S. Probst Ross Payton 1956 60 2 s g - - -- Cased to 31 ft.
25-1 NE S¥  Paul Boyer -- - 130 -9 -- -- --
26-1 NW BE Btack Lumber Co. William Bowvman 1938 1,055 6 [ P +15 R 1956 Po 28 TFlovs .
26-2 NE SW Barry Nelson Harry Neleon -- 1b 13 Qs D g ; ]1.3552 - Equipped vith sand screen
26-3 RE SW  A. A. Holbrook Rorton - 42 13 Qs D -- .
26-k FE SW J. M. Pettijohn J. M. Pettijohn -- 13 3% Qg D 12 R 1956 -- -
26-6 NE 8w Curt Eineman Norton - 50 i Qd D 12 R 1956 - .
32-1 F¥ KW MDC wDC 1934 10 2 Qs T 0.1 N 11-13-3% Po 63 .
35-1 8E SE Ceecil Rosenberg Earry Balter - 128 5 1] D .- - - On 1sland] flows
36-1 SE SW  Don Perris W. J. Rodgers 1948 % 6  8b P 18 R 1948 -
36-2 SE 8w . -- - 82 5 &b P 2 R 1936
36-3 SE SW  Dr. C. M. Jones #. J. Rodgers .- 60 6 g D - - -- N
36-h E sW Barry Willisms - -- - 4 - b4 - . -- Flovs
36-5 NE 8W H. W. Xugler Harry Salter -- 128 6 sh P +5 1956 - 0.
36-6 NE SW Al Bruss -- - 150 & 8 P pes R 19%6 -- do. s
W. J. Rodgers -- 104 6 - P - - .- do.; cased to 16 ft.
36-7 NE SW Marie Elsner 0dg
36-8 N O NE Barold De Shetler - -- 8 13 - P T7.52 N T-27-56 -- Water reported hard
bl - W SE  MDC MDC 1934 19 2 Qg 0 Tf 6.0 M 11-1k-34 Po %
" t-; ir-: lsn-: MDC MpC 1934 18 2 Qs T 13.1 M 11-1k-34 Po 37
2-1 N NW  NDC e 1934 W 2 Qs Tr -- T Po.36 Floved; destroyed in 1935
2-2 SW SW  MDC uDC 193k 9 2 Qs T 2.2 N 11-1k-3% Po 38
2-3 NE SE MDC ) 12 1934 11 2 - T Dry R 1934 Po 31 Drilled in sand and gravel
6~ KNE Ludw{, ler - - us 14 Qad P - -- Po
6-; :‘é XE e Epgo - 1945 6 6 - P -- -- Po 9
6-3 RW SE V. Sanders - -- 18 14 Qad P .- - Po 19
6.k N SE do. -- -- % 5 -- P -- -- --
6-5 SE SE  MDC MC 1934 W 2 Qs T 2.5 M 11-14-3% Po 53 Destroysd
7-1 SW 8W  Victor Litzinger -- -- 35 4 ga P - - Po 18 .
7-2 W SW do. -- .- ¥ 5 Qg P - - - from 53 to 56
7-3 SW SW do. Elvin Anderson 1956 56 6 Qg P 14 R 1956 -- Screen 1: x*f .
7-b sW NE Martin Stahel Arthur Gilroy 1956 ™ 6 -- |4 3 R 19%6 ch;; g- 3 bedroc
7-6 S¥ WE ¥. T. Grinsted do. 1955 46 3 s P 8 R 1955 -- "fi";’é ;: 13 ft., crevice
7-7 SE RE  E. A. Dudley W. J. Rodgers -- 33 2 :: 1P> i R 19%6 z §5 Cased to 36 ft.
g NE NE T. and R. De Shetler .- -- -- --
13-? NE SE mu)clm MDC 1934 L 2 Qe kol 8.3 M 11-1k-3k Po WO
12-1 .- KE Michsel Eayes -— 1903 66 - Qs - 10 R 1905 Po 35
12-2 sW MW MDC NDC 1934 15 2 Qs ke 8.6 M 11-l14-3% Po 41  Destroyed in 1935
12-3 SV SW  MDC D 1934 19 2 Qs T 7.3 " K-;t-gt : :g
24 0. » ~1k-
13-1 FE RE MDC nDC 1934 15 2 Qs :
- Buehlow School -- -- 2k 2 qgd P -- - Po 13
ﬁ:-; g ;g M;; o MDC 1934 %6 2 Qs r 4.7 M 11-1k-34 Po 47
15-1 SE KW MDC uoe 1934 2 - T pry R 193%%  Po 44  Drilled zn sand, destroyed
- in 193
1 W ow e s weooh o2 s n M N RS estroped o
- nwe e 1934 W 2 Qs r 1 -1k
g-i 2 : Walter Waites W. J. Rodgers 1948 3 6 s D -- - Po 1l Cased to 70 ft.
18.3 SW SW  Dewey Wright -- -- 70 4 Qd P -- -- Nfz
18-b SW SW  C. A. Levis - -- 83 b -~ P -- --
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Teble 32.--Records of wells and test holes in Mackinac County, (Coatisuad}

Depth Water level
Well Location Year of Diam- Chief Above (#) or Date of Former
Designation in Bec. Owner Driller arillsd well eter Wqui- Use below land measure- usas Remarks
T. R. sec.-No. of 4 {re.) (in.} fer surface {ft.}) ment No.
LAX 11W 19-1 -- NE  William Carpenter .- 1908 33 - - - - - Fo 34
19-2 NE N ¥. L. -- -- 3 2 -- P +2 R 1956 Fo 14 Plovs
19-3 NI NW  Curtis Roriek Dunbar Drilliag Co. 1952 7 6 = D +3 R 8-29-%2 -- do.; Bedrock st 60 f%.
19-4 NE ¥W  Leslie Travers Eivin Anderson 19%6 79 5 8b ? - .- - 4.; caset to 6¥ ft.
19-3 FE W do. -- - 65 2 Q& P -- - --  Destroyed
19-6 N 8W HEarold Crusoe -- 1860 121 L3 » P +1.0 R 1956 -- Flovs
19-7 o W . - 19% 68 2 Qed P - .- -- de. ) ;M reported st
re.
20-1 NE SW  MDC mwc 1934 32 Qs 4 1.6 N 11-1k-3% Po 54  Destroyed in 1935.
2i-1 M AW MC e 1934 15 2 Qs r k.3 M 11-14-34 Po 48
28-1 SE 8¥  MDC axc 1934 5 2 QT 3.1 M 11-18-34 Po 50
30-1 SE SW  MDC | o] 1934 12 2 Qs r 3.5 M 11-15-3% Po 52 4.
32-1 SE W me et 1934 13 2 Qs kx4 3.8 M 11-15-34 Po 53
33-1 & NE MDC L 1934 12 2 Qg X 1.1 M 1l-1b-3k po by
44N 10w  3-1 WM MDC e 1934 16 2 Qe T -- - G 92
3-2 LU NDC | 1934 13 2 Qed ke 0.0 x 9-25-34 Ga 93
5-1 KE XE uC e 1934 W2 e Tr 2.9 N 10-19-3k Qe 94
6-1  FE NE  NXC ed 1934 1302 @ 2.6 M 10-19-34 Ga 95
6-2 SE SE e NDC 1934 18 2 Qs o4 1.2 N 10-19-34 Ga 96
10-1 8¢ 8w MIC uoc 1934 13 2 Qg ¢ - -- Ga 97 Destroyed ia 1934
11-1 8E KW  MIC 2] 193% 1 2 g ™ 3.6 M 10-17-34 Ga 98
12-1 SE NW NI ne 1934 1 2 Qs r 2.3 N 10-17-34 Ga 99
13-1 8% SE  NDC foed 1934 13 2 @ r 3.2 M 9-24-34 Qa 100
13-2 NE SW < e 1934 IS 2 Qg Tf k.9 N 9-2b-3% Ga 101
16-1 NE SE  Ewald Pergin - 1951 8 [3 -- 8 30 R 1936 --
16-2 SW NW ¥arl Pergin W. J. Rodgers 1955 60 é Qgd D8 18 R 1955 .
17-1 ME NE MIC Mc 1934 19 2 Qs ™ 3.3 X 10-19-34 Ga 102
18-1 sV 8w MDC »DC 1934 13 2 Qs Lo d 1.0 M 10-15-34 Ga 103
18-2 - .- William Stoddard - 1905 M3 @ - -- -- s 40
21-1 BW SW Pauly Cheese Co. Harry Salter 192% 1% 5 B 1 5 R 1956 -- Cased to 20 ft,
28-1 KE NW  William Fillman - - 0 2 D -- - Ga 20
29-1 W NE Julius Fenske W. J. Rodgers -- 140 6 = ) T2 R 1959 - Cased to 21 f%.
30-1 SE NW Ervin Kovar do 1948 k2 6 QW D8 i R 19%6 - Bedrock at 42 rt.
32-1 N 8W Anderson 8chool - - 25 2 - - - - Ga 21
LUK 9 1-1 88 SE MDC ne 1934 o2 - Dry R 1934  Ga 41  Bedrock at & ft.
2-1 SE RW  MDC uDC 1934 19 2 Qs 2 11.0 M 10-30-34 Ga k2
3.1 SE SW MDC e 1934 13 2 Qs e 7.9 N 10-16-34 Ge 43
(558 SE WW MDC noC 1934 14 2 - ked Dry R 1934 Oa b4
5-1 KE SE MDC uC 1934 18 2 - ™ Dry R 1934 Qs k5
6-1 NE NE MIC uDC 1934 13 2 -- ™ Dry R 193k Ga 46
6-2 M KW NDC e 1934 15 2 - Dry R 193k Ga A7
6-3 8w SE MIC e 1934 19 2 - T Dry R 193%  Ga 48  Destroyed
7-1 8w sW  MIC MDC 1934 i 2 Qs T %7 N 9-2k-34 Ga 49
7-3 sV NE  MDC ne 1934 w2 -t Dry R 19%  Qa 51 do.
8-1 N KW MDC oo 1934 19 2 .- ™ Dry R 1934 Ga 52 40,
8-2 ¥ sW  MDC uoe 193k 12 2 - T ory R 193  6a 53
9-1 ¥ NE MC MDC 1934 13 2 Qs k-4 1.6 N 10-16-34 Ga 5k
9-2 SE SE MDC | tied 1934 12 2 - T bry R 1934 s 55
15-1 s ogW  MC MoC 1934 w2 - oy R 1934  Ga 56
16-1 sv sw  MDC uc 1934 18 2 -- T Dry R 193  Ga 57 Destroyed in 193k
17-1 R K¢ MDC o 1934 19 2 - T Dry R 19%%  Ga 58 .
17-2 NE 8w Eiawatha Club A. K. Sarver 1937  1,%0 5 [ 3 To - - Ga 24  Produced mineralized water
and from the Trenton-Black
or River fm. MDC log 3397
21-1 SW SE MDC MC 1934 13 2 - r Dry R 1934 Ge %
21-2 NB NW une el 1934 19 2 -- ked Dry R 193  Ge 60
23-1 ). 3 MDC ac 1934 1h 2 Qs * 4.3 M 10-16-34 Qe 61
26-1 W ONW MDC noe 1934 1 2 Qsg Tf 5.5 N 10-16-34 Ga 62
27-1 8 NW e uDC 1934 w2 Qe bed 2.55 M 9-24-34 0e 63
27-2 SE SE e MDC 1934 1b 2 Qs T 8.1 M 10-16-3% Qe TL
29-1 NE KE e oo 1934 19 2 - fed bry 1934 Ga 68
29-2 SE SW ored uC 1934 s 2 Qs T 5.3 N 10-17-34 Qe 65
30-1 Nd NE e e 1934 13 2 Qs r 5.9 N 10-17-34 Ga 66
32-1 NE SW M e 1934 19 2 Qs oo 15.0 M 10-17-34 Ga 67
33-1 W SW MDC e 1934 19 2 Qs ked k.3 ¥ 10-17-34 Ga €8
3h-1 M ORW MDC nDC 1934 16 2 -7 Dry 9-18-34 Ga €9
3h-2 SW SE MDC ne 1938 13 2 Qg T 6.0 N 10- 8-34 Ga 7O
3.3 SWSW uDC MDC 1934 19 2 Qs koo 15.6 N 10- 5-34 Ga T2
44K & 1-1 ™ NE  MIC MDC 1934 13 2 Qs T 3.4 N 8134 Hu T
1.2 KE SE  MDC e 19% 2 g k4 1.6 M 8- 1.3 mu8
1-3 s¥ SE uoc 10 o 1934 1k 2 Qs ko4 5.3 N 10-18-3% Fu 9
41 SN SW  MDC nne 1934 19 2 - ry 193  Bu 10
5-1 NE SW  MDC e 1934 17 2 Qs ”r 9.0 M 9-11-3% Rull
5-2 SE ¥ MDC e 1936 1 2 Qs T 8.2 M 9-11-3% Hu 12
6-1 SE SW  WIC ac 1934 13 2 Qs 114 7.5 ¥ 10-18-3 @u 13
6-2 NE SW  Ray Nills -- -- 13 - Qg D - -- Hu ik
6-3 W NE  MDC L] 1934 15 2 Qs r k7 % 9-11-3k Hu 13
6ah ¥ N¥  Union Carbide Co. -- w917 20 & & 1 -- - Hu 102 Bedrock at & ft.
6-3 KE FW do. .- -— 100 - 8e - 80 R 190%  Hu 101 Bedrock at surface.
7-1 -~ NW  MDC MDC 193 6 - -- ko4 - - Bu 6k  Bedrock at 6 ft.
8-1 SE sw 1@C uC 1934 9 2 Qs 24 3.3 M 10-30-3% Hu 16
9-1 sv sw M MDCL 19% ik 2 Qs ” 2.8 M 10-18-3k Hu 17
11-1 N Ng  MIC loved 1934 W 2 Qs ™ 1.0 M 10-18-3% Ru 18
12-1 sg sw MIC e 1934 13 2 Qs ke 5.4 M 8- 1.3k Hul9
12-2 MW Ng NI ac 193% 13 2 Qg Tf 8.5 N 8- 1-3% Hu 20
13-1 SE SE uDC ne 1934 14 2 Qs k<4 1.4 1 8- 1-3% Hu 21
15-1 s¥ SE  MDC MDC 1936 7 - - - -- -- Hu 70 Bedrock at 7 ft.
16-1 SE SW MDC e 1934 13 2 Qs r N2 ] 9-21-34k Hu 22 Bedrock at 13 ft.
16-2 SW SWw N MDC 1934 W 2 Qs " [ R M 9-21-3% Hu 23
17-1 S¥ SE MDC MDC 1934 5 2 PR <4 - - Hu 2k
21-1 SW SW MG e 193% 13 2 Qsg  TC 0.3 X 9-21-5% Hu 25
21-2 SE W MDC noe 1934 15 2 Qs 4 s.3 .3 193 Hu 26
22-1 SE FE MIC uDC 1934 6 2 Qg M 2.1 ¥ 9-21-3% Hu 27
22-3 NE NE  MDC npe 1954 9 2 Qg TC 8.6 M 10-30-3% Hu 29 Bedroek at 9 ft.
22-% Si N¥  MDC MDC 19% 1 - - -- - Hu 71  Bedrock st 11 ft.
2be1 SE SE  MDC Npe 1934 13 2 Qs ™ 1.0 R -- Bu %0
25-1 SE SE  MDC unc 1934 11 2 Qs " 1.0 X 8. 1-3% Eu3l
2%5-2 SE SW  MIC e 1936 ) - P T -- . Hu 63 Bedrock at b ft.
26-1 SN MW MDC L] 1934 10 2 Qg T 5.1 M 9-21-3% Hu R
26.4 N¥E SV WDC woe 1936 7 - - T - - Hu 66 Bedroek st 7 ft.
26-5 KE Sw MDC xe 1936 10 - -- ™ - - Hu 67 Bedrock st 10 ft.
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Depth Water level
Well Location Tear of Dian- Chief Above [+] or
TDe;ignanon in Scc Owner Driller drilled wvell eter aqui- Use belov land n::u::- P:;r Remarks
T. R, see.Mo. & of {£t.) (4n.) fer surface {ft.) ment No.
kN 8w .
gg_; :; x g :lz):cc tgé 3 - - T .- - Ru 35  Bedrock at 3 ft.
29-1 NE NE ¥oo oo o 7 - -- big -~ . Bu 61 Bedrock at T ft.
%03 s sE oo oo 136 nogoe :; 8.7 M b-16-33 :u ;h Bedrock at tx .
- - -- .- u 55  Bedrock at L ft.
32-1 SE SE  MDC e 1936 - - T - - Hu 43  Bedrock at b ft,
32-4 SW NE noC nne 19%6 4 - -- r .- -- Hu 4  Bedrock 3
327  SE MW MIC uc 19% 8 T = T N e B
3-11 W NE MG ¢ 19% 8 - - o o edrock at 8 ft.
- Hu 53  Bedrock at 8 ft.
331 SE SE  MDC 10 1936 T - - T - .- Hu 36 Bedro
ck at T ft.
33-3 W SE MDC Mc 1936 -- - - T -- -- Hu 38 Bedrock at ¢
3k sE sv e we 1936 - . -4 = T 3, e
B oo e o Wh o oum 3 IOH sm r o B e i s
%1 SE SE P. 7. Quinlan P. J. Quinlen 77 8 YR 3 11?0 X 13;6 Hu35 Drilled in sand and gravel
36-2 SE SE  W. Cobe W, Cobe .- b 1% @ b - -2 —
36-3 SE SE Rexton School -- - 14 - Qs P -- -- Hu 103
BUN TW 1ol NW SW  MDC MDC 1934 1k 2 Qs hed 6.3 M 8- 2-34 Ee
6-1 W NW e MDC 1934 2 Qs Tr 6.5 N 8 1-2’: n.i
7-1 SE W MDC upC 1934 W 2 Qs T 5.0 M 8- 1-3% Ee s
1-2 NE SE  MDC e 1934 W 2 Qs T 9.2 M 8.1.3% He 6
8-1 ¥ SE  MDC yC 1934 19 2 Qs r 13.0 M 9-20-3% He 7
10-1 W KE o] NDC 1934 w2 Qs e 3.0 K 8- 2-3% He 8
10-2 SW SE  MDC oed 1934 133 2 Qs 7t 10.2 K 8-2-3% He 9
11-1 B SW e MDC 1934 12 2 Qs T 6.3 »u 8- 2-3% Ee 10
13-1 SE WE  MDC e 1934 i 2 Qs r 5.4 M 9-20-34 EHe 11
12-1 SW NE  MDC e 193k 18 2 - T Dry R 1934 He 12 Drilled in sand
16-2 NE NV MDC M 1934 13 2 Qs r 9.0 X 8- 1-3% He 13
17-1 SW NE  MDC ne 1934 21 2 .- T Dry R 193%  He 1 Q0.
18-1 W N MDC M¥DC 1934 13 2 Qs T 8.% N 8- 1-3% He 15
22-1 SW sW  MDC uoc 1934 2 Qsg Tf 2.3 M 8- 2-34 He 16
22-2 SE SE MDC NDC 1934 1k 2 Qed T 10.5 R 1934 -
23-1 % SW  MDC MDC 1934 13 2 Qs T 10.0 M 2-34 He 17
24-1 SE SW MDC e 1934 1k 2 Qs T 4.8 M 8- 2-3k He 18
25-1 N SE MDC uDC 1934 12 2 Qsg bid 2.9 N 8- 2-34 He 19
26-1 SE sW MDC uC 1934 11 2 Qeg T 2.2 M 8- 2.34 He 20
28-1 SE NE uDC uDC 1934 13 2 Qs T 1.6 M 8- 2-34 Ee 21
29-1 NE SE NDC e 1934 13 2 Qs bed 2.9 M 8- 2-34 Ee 22
31i-1 SE NW  MDC | ised 1936 [ - - - Be 31  Bedrock at & ft,
-1 SW NE MDC ird 1934 12 2 -- Tf Dry R 1934 e 23 Drilled in sand, bedrock
X at 12 ft.
32-2 N sw o] iee] 1934 10 2 Qs * 3.0 M 8- 2-3k He 2k  Bedrock at 10 ft.
32-3 SW NW  MDC 3C 193k 5 2 Qs Tr 1.5 M 12-18-34 He 25 Bedrock at 5 ft.
32-b MW SW MIC NC 1936 3 - PR - 4 -- -- He 33 Bedrock at 3 ft.
33~1 8% NW MDC ¥DC 1934 11 2 - Led Dry R 1934 Be 26 Drilled in eand, bedrock
at 11 ft.
33-2 W WW MDC nDC 1934 10 2 Qg T 2.6 M 8- 2-34 Ee 2T Bedrock at 10 ft.
-1 SE SE nDC MDC 1934 9 2 - T Dry R 1934 He 29 Drilled in sand and gravel,
bedrock at G ft.
k.2 RE SE noe | 100] 1934 13 2 Qg ke d 2.1 M 8- 2-34 He 30
43N 12w 1-1 KE W R. J. Dunkle Barry Salter 1945 11k 3 8b P +2.0 7- 2-56 - Flows; cased to 13 ft.
1-2 SW SE MDC MDC 1934 1k 2 QE T +1.3 R 1934 Ee 38 Flowed
2-1 NE SW A. E. Armstrong - - b 72 Qgd D - - - Improved spring
3-1 NW 8SE K. ©. Brotherton W. J. Rodgers 1939 33 lé Qgd P - .- Ne 5
bel NE RW  D. R. Hemphill - 1905 31 - Qe D 23 R 1905 Ne 30
5-1 NE RE MDC MDC 1934 15 2 Qs s 0.3 M 11-13-3% Ne 3%
81 NE RV MDC e 1934 1 2 Qg Tf 1.8 M 11-13-34 Ne k1
10-1 SW N¥  MDC MDC 1934 16 2 -~ Tt Dry R 1934 Fe 37 Drilled in sand
11-1 SW SE MDC MDC 1934 17 2 Qs T -- - Re 36
12-1 SE NE MDC MDC 193k 10 2 - [ 24 Dry R 1934 Ne 40 Drilled in sand and gravel
17-1 SE &W MDC uC 1934 10 2 Q@ o 0.3 M 11-13-3% FNe 33
19-1 SE SE Clsude Dunean W. J. Rodgers 19kg 95 3 sb P 3 R 1949 - Bedrock at 9 ft,
22-1 SE SW 0. E. Fuller .- - 32 6 Qa P - -- --  Bedrock at 32 ft.
2k-1 SE SW  MDC MDC 1934 b 2 Qg TC ok M 11-15-34 Re 34
27-1 NN SW  MDC MIC 1936 13 2 Qs T  +1.8 N 11-13-34 Ne 31
28-1 W SE Frank Qwitt W. J. Rodgers 1955 35 [ b P 12.96 M 8-27-56 - Bedrock at 35 ft.
28-2 SE SW D. E. Warner -- -- 150 6 sb P -- -- -- Cased to 6 ft.
28-3 sWw SE Leo Jaskiewicz W. J. Rodgers - ko 3 Qsd P 6 R 1956 -- Bedrock at 40 rt.
29-1 NE NW  MDC MIC 193k 2 Qe Tf 0.1 11-13-3% Fe 33
29-2 M SE W. E. Puller .- - 80 & 8b P .- -- Ne &
29-3 NW SE c. W. Erb W. J. Rodgers -- 10 6 sb P -- -- Ne 52 Bedrock at & ft.
29-4 SW NE Relph Steinberger - -- 176 5 Sb P - - -
29-6 NW SE M. Holzgrede -- .- 83 5 8b P - - --
29-7 MW NW J. H. Runyon Earry Selter -- 95 6 Sp P -- -- --
3h-1 SE SE MDC MDC 1934 17 2 Qs g 2.2 M 11-13-3% Re &2
k3N 11¥  6-1 NW BW MDC MDC 1934 1% 2 Qs Léd 2.9 M 11-13-34 Fe 46
9-1 N SW MDC it 1934 14 2 Qs 24 0.1 M 11-15-34 Fe 45
19-1 SE sW Cecil Miller W. J. Rodgers 1938 92 6 sb P -- - Ne 53 Cased to 25 ft.
20-1 SW SE  Williem Watts Herry Salter 1922 200 6  sb P 10 R 1956 -« Bedrock at % ft.
21-1 NosW  MDC MDC 1934 12 2 Qe T 1.1 M 11-15-3% Ne kb
21-2 SW SW  Mary McDonald Barry Salter 1952 90 5 Sm P 10 R 1952 -~ Cased to 18 ft.
2k-1 SW NW F. H. Freeman do. 1934 100 - Sm DS 3 R 1934 -
28-1 NE XE MDC MDC 1934 15 2 Qs v 1.0 M 11-15-34 Ne i3
28-2 SW SW Newton Twp. School Harry Salter 1928 155 6 Sb P 12 R 1949 Ne 3 Cased to 60 ft.
30-1 NW NW F. H. Edwvards W. J. Rodgers 1946 99 6 Sb» P .- - Ne 1 Cased to 25 ft.
33-1 -- NE  McEachern -- 1905 8 - sa X -- -- Ne 27  Bedrock at 1b ft.
u3N 1OW  1-1 sW sw F. H. Day W. J. Rodgers 1945 178 - S D -- -- Ga 1 Flows; cased to 10l ft.
1-2 SW SW Harold Ingraham do. 1945 192 6 st D -- - Ga 11 do; cased to 108 ft.
1-3 SW SW Tubbs and Wagonner do. -- 192 [ sb D ehs R 19%6 -- do.; cased to 102 ft.
1-k SE NW Irene Norton do. 1985 116 6 Qad D -- - - ao.; cased to 116 ft.
2-1 NORW Ethel Mumro do. 1938 120 6 Sb D -- -- - do.; bedrock at &3 rt.
2-2 NE SW A. G. Durling do. 1948 167 (3 Sb D - -- -- do.; bedrock at 51 ft.
k-1 SE NE  Russell School -- -- 25 2 -- R .- -- G 17
k.2 -- SE Proton Sisters - 1905 &0 - Sn DS - - Ga 36 Flowed
5-1 NE SE Fred Bessler W. J. Rodgers 1986 112 6 sb D8 -- -- Ga 7 Pormerly floved; cased to
21 ft.
8-1 NE NE C. W. Comfort Harry Salter 1933 w06 5 Sno s - - -~ Flovs, cased to 26 ft.
10-1 NE SE  Edward Nichols W. J. Rodgers 1987 152 6 Sa DS 42 R 1956 - do,; cased to 22 ft.
10-2 SE NE Fred Perchinsky do, 1947 335 6 sb s -- -- - do.; cased to 35 ft.
11-1 NE SE William McNamara, Jr. do. 1946 90 6 Qed P - .- ga 2 Casea to 85 ft.
11-2 NE SE do. William McNamars, Jr. 195% 26 14 Qed P -- - -- Equipped with sand point
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Depth Water level
Well Location Year of Diam- Chief Above (+) or Date «i Former
Negignation in Sec. Owmner Driller darilled well eter aqui- Use below land measure- usGs Remarks

T. R, sec.-No, 4 of } {rt.) (in.)  fer surface (ft.) mernt No.

Y3N 204 12-1 N¥ SW  Hueter and Heben W. J. Rodgers 1946 190 € 8b » .- -- Ga 3 TFlows; cased to 108 ft.
12-2 SW NW I'iavatha Club do. -- 178 & -] P - - Ga 29  Flows; cased to 101 ft.
16-1 SE SW  Bogadine School -- 1937 198 5 fa P -- -- ga 19
16-2 SW SW  Freeman Lumber Co. -- 1905 232 4 Bn P 22 R 1937  Ga 39 Engadine Village supply,

bedrock at 30 ft.
16-3 SW SW Frank Quinn W. J. Rodgers 1938 140 é Sm D -- - - Formerly floved, cased to
34 £t
17-1 SE SE Engadine Mill -- 1905 146 - Sm N - - Ga 38  Adandoned
17-3 SE SE J. T. Freeman W. J. Rodgers -- 150 [ Sm D R 1956 --
13-1 SW SW  W. T. Johnston Elvin Anderson -- 28 6 Sn P 5.57 M 8-27-56 -~  Bedrock at 11 ft.
21-1 SW SW  A. Belsel -- -- 100 3 sm P - -- -~ Flows
25-1 NE NE  D. M. Schoonover W. J. Rodgers 1952 17¢ 6 sm P 58 R 1952 -- do.
26-1 SW 8w M. B. Caldwell do. 194k 189 [3 Sm D .- -- Ga 23% do.; bedrock at 30 ft.
26-2 NE SW  Psul Thorlakson do. 1956 207 £ sm D o5 M 7-10-56 - do.; bedrock at 42 ft.
26-3 S¥ SW  F. R. Day A. H. Bowman 1938 9h € sm D +12 M 8-27-% - do.; bedrock at 20 ft.
26-4 SW SW  G. W. Dunn W. J. Rodgers -- 18 6 sm D -- -- - do,
26-5 SWSW E. H. Christopher -- -- 192 & Sm il 7 1956 -- do,; cased to Lk ft.
26-6 SE NE  R. P. Peckham Elvin Anderson - 188 € sm b 67 R 1956 - do.; cased to 39 ft.
3h.1 NE NE Carnegie Brothers W. J. Rodgers -- 205 [ Sm D +49 M 8.27-56 .- do.; cased to 18 ft.

L3N W 1-l SW SE  MDC MDC 1934 W 2 Qs T 1.1 M 10-15-34 Ga 73
2-1 NW SW MDC 5ol 1934 14 2 Qs ™ ks M 10-1£-3% Ga T
o) SE SE  MDC i 1934 19 2 Qs T 12.0 M 10-16-34 Ga 75
42 SN NW MDC Woe 1934 19 2 Qs TF 7.k M 10-17-3% Qe 76
7-1 SW SW  MDC NDC 1934 12 Qs T* 2.7 M 10-19-35 Ga 78  Bedrock at 11 ft.

7-2 NE NE  MDC iy 1934 13 2 es T - -- Ga 77

8-1 SW SE  MNDC MDC 1934 w2 es Tr 1.8 M 10-19-3% Ga 79
16-1 N¢ SE  MDC MDC -- 18 2 Qg P -~ -- Ga 12
11-1 NE NE M., St. P., and §. -~ -- 20 10 Qgd I -- -- Ga 14

Ste. M. R.R.
11-2 NE NE do. H. W. Whitmen 1917 1,111 - o I 63 R 1917 Ga 15  Bedrock at 120 ft.
13-4 S¥ NE  MIC MDC 1934 W2 Qe T 1.2 M 10-15-3% Gs 80
14-1 NE MW WDC MDC 1934 1k 2 Qs s 2.9 M 10-15-3% Ga 81
14-2 NE SE noe MDC 1934 19 2 - T ory R 19354 Ga 82 Drilled in sand and gravel
1%-3 SW NW MDC MDC 1934 19 2 Qs ™ 10.5 M 10-15-34 Qs 83
15-1 NE NE = MDC MDC 1934 2 Qs T¢ 2.2 M 10-17-34 Ga Bl
15-2 SE SE MDC MDC 1534 17 2 Qs T 2.0 M 10-15-3% Ga 8%
15-3 N4 SW MDC MDC 1934 1b 2 Qs r 6.2 R 11- 1-3% Ga 8€
16-1 N¥ NE MDC MDC 1934 1k 2 Qs od 1.8 M 10- 5-34 Ga 87
17-1 NE SE MDC MDC 1934 19 2 - L4 Dry R 19%k Ga 88
17-2 NE SW MDC MDC 1934 13 2 Qs T 5.9 M 11- 1-34 Ga &
13-1 SE SW Frederick Post W. J. Rodgers 1938 160 6 Sm D +12 R 1956 Ga 28  Flows; cased to b2 ft.
19-2 SW sW Stratton snd Smethurst do. 1949 76 6 Se D +6 R 1956 -- do.; cased to 20 ft.
19-3 NE NE MDC MDC 1934 9 2 Qsg T -- - --
20-1 SW SE Hiawathe Club .- 1641 225 6 Sm P - - Ga 27 Firws intermittently, used
) ﬁ for irrigation
21-1 SE SE Dr. William McNamara -- -- 200 4 Sm D -- - Ga 26 Flows; bedrock at 25 ft.
21-2 SE SE K. W. Peters - 1955 % €6 Qg D -- -- -- do.;
21-3 SE SE  Dr. Henry Wass -- 1955 5 b -- D - - - do.
22-1 W SW  D. D. Stewart W. J. Rodgers 1945 128 € sm P +32 N 9- k56 - do,; cased to 30 ft.
22-2 SW SE  G. K. McJennett Dunbar Drilling Co. 1956 205 f£  Sm D a3 M 9- b-56 - do,; cased to 53 ft.
241 NE NW  MDC MDC 193k 172 - Tt pry R 1934  Ga 91  Driiled in sand
2f-1 SF NE  S. Jarowski W. J. Rodgers - 242 £ sm P -- -- -~ Flows 72 #vo
26-3 ¥E N4 MSED Elvin Anderson - 10 5 sm P 44k R 19%6 - z :::2:::::922?'150
27-1 NE NE  Jobn Dix W. J. Rodgers -- 200 6 Sm P - - - o 000 1t O
28-1 Mo NE B. C. Fowler - - 8o 5 - D +7 R 1956 - Flows
2?,-2 Nw  SW Peter King Dundbar Drilling Co. 195¢ 55 £ Qs N 2.97 N 9- 13-56 - Screene_d from 52 to 55 ft.
1 ¥ 6 6 s P 5 R 1952 - Screenéd from 5L to 56 ft.

28-3 s W MDC do. 1952 > & : A 4 fr to kbt
28-4 SW NW  Leo Baudoin do. 1952 bBof qs D 17 R 1952 --  Screened from 39 .
29-1 NE SW Dr. E. A. Baber -- -- 1g i Sm IIZ +71 ¥ 8-2k-56 g:: ig Flows

-c -- S8E Neubinway School - 1932 4 - - _—
g%-; NE SW E. R. Rox{e W. J. Rodgers - 215 & Sm D - - - :z., cased to G4 ft.
29-4 SW NE Forest Baker Harry Salter -- 222 i gm l; -- .- A do~

- NE SE Naubinway Hotel -- - e i o o o N
3«;-2 S BE  Aivert Marks punbar Drilling Co. -- ¥ 6 @ ? 12 R g' 2 = iz;:::da?% ?2 to b2 ft.
29-1 NE - SW Merritt Lucas do- 191@ a2 s - ; e 3 ;2;5 “® Bereened from 25.c0 28 ft.
25-8 SwonE George Beckman 30- igg; gg 2 g:g g g 32 :; 9~9h.56 :: Screened from 80 to 83 ft.

- £ orest ker 0. E " .
ig—(i ﬁ fzi : [ L;h';m W. J. Rodgers 1945 209 € Sm D - -- . -- F;.sz, cased to 67 ft.
30-2 Né NW  P. A. Newman -- -- - €  sm D +81 Mo 9o - -- .

43N 8w 1-1 W SE MDC MIX 1934 12 2 QBg ke 6.9 N 9—?2-)“ Hu.7_2 Equipped vith sand point

1-2 NE NE  Mackinac County Mackinee County o bg éﬁ gﬁ‘; ;r s M1l 1%k Ee T3 9
" ) o a-
2:; 2: f«; g :& 1934 13 2 Qeg T 6.5 M9 h-}t Bu Th
3-1 NE NE  MDC Moe 1934 2o - : 32 - l‘.50 1 Bedrock at 61 ft
3-3 SE NW  MDC Litzner Bros 1950 65 4  8a P 13.7 ": g’ez:gh . :
4-1 SE N MDC MDC e P S 19%  Hu 78 Drilled in sand, destroyed
5-1 BONW MDC MDC 1934 6 2 -- Tf Dry , o )
6-1 SW SE  MDC MDC 1934 9 2 Qs TF 10.5 ® 9~21~}h u &9}
é-2 N ONE  MIC MDC 1934 g 2 Qg ¢ .2 ¥ 9-21-3 Eu iy
6-3 SE SE MDC MDC 1934 9 2 Qsg T k.5 M 9-31-5: Hu o
11-1 N NE MDC MNDC 1934 8 2 Qsg Tf 5.1 M 1l- i.}k Hu 82
13-1 NE  SE e foued 1934 ¥ 2 Goe - oz : 9;9)‘13 g: 8?0 Destroyed
B2 owosE o NoC e Biﬁ oot m T X 10-15-34 Ha 57 Bedrock st 10 ft.
igi 2: g: MDC wDC L\)bt 19 2 Qs g D5‘2 ;l 101;3;3‘* g\: g‘;
E S It 20 2 -- Ty
g:; 25 ;i g g ngh 19 2 Qsg If 4.0 M 10-15-}2 Hu 90  Bedrock at 19 ft.
21-2 NW NW  MDC NDC 134 20 2 Qs T 7.0 M 10-15»51‘ gu 9;
22-1 SW NE  MDC MDC 1938 € 2 Qsg Tf 3.2 ¥o10-15-0% B 9
22-2 M sw  MDC MNDC 193k 0 2 Qs Tt 1.8 M 10-15-3 gu 23
2kl SE MW MDC MDC 1938 w2 Qs 3 3.0 M 10-12-): u 9
k-2 SW SE MDC MIC 19511: 17 2 gs g 2; : Z- k—;‘ g: gz
3 : MDC 193 w2 s . - be
221; g: g}; :I;C)C MDC 193% [3 2 Qs T 2.0 M 9- b-)t Bu 9g
28-1 NE NE  MDC MDC 1934 1L 2 Qs Tf }.5 M 1&12_;& 1;\: gg
28-2  SE w4 MDC MDC 1934 B o2 @ T N ? 77 do.; cased to 52 ft.
29-1 NW SE  Stanley Bowman W. J. Rodgers 1954 2y & Sm £ - o . do.; cased to Sk ft.
29-2 SWw N C. P. Becker C. P. Becker 195 13’2 t Smd 2 - - - do.; bighway boring
23-3 W SW E. Snyder MSED -- s b Q! - B o do.: cased to 52 ft.
274 SE NW  Ralph Schblink W. J. Rodgers 1937 210 s P ;
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Depth Water level
Well Location Yoar of Diam- Chief Rbove {#] or Date of  Former
Designation in Sec. Ovner Driller drilled well eter aqui- Use belov land measure- UsaGs Remarks
T, R. see.-No. & of ¢ (f.) {(in.)}) fer surface {ft.) ment No.
438 B¥  30-1 RE 8w Dr. G. L. Willoughby W. J. Rodgers 1947 21% 6 sm D - - - Flovs; cased to 72 ft.
30-2 8W HW Anthony SBalvatore do 194k 224 6 S P Th R 1955 - d0.; cased to 69 ft.
30-3 SE RE Darrell Brovn Dunbar Drilling Co. 1952 125 6 Sm P -- -- -- do.; cased to 61 ft.
35-1 NW SW  MDC 1934 9 2 Qsg bed 2.6 M 9- k-34 Hu 100
B3R TW 1-1 SW 8w MDC MDC 1934 14 2 QB ks 4.1 M 8- 3-34 He 45
1-2 SV SE MDC ac 1934 .- 2 Qs r 6.2 R 1934  He kb
3-1 WO MDC noc 1934 15 2 - T Dry R 1934  Ee k6 Drilled in sand and gravel
3-2 NW SW e uDC 1934 19 2 Qsg T 11.6 M 10-10-34 He 47
3-3 X2 SE  WDC DC 1934 13 2 Qs r 10.7 K 8- 3-3% He 48
5-1 8w SW e nDC 1934 13 2 Qs ™ .0 M 8- 3.34 He 49 Destroyed
6-2 SE SW uDC e 1934 11 2 Qg ked 3.0 M 8- 3-34 Be 51
6-3 S¥ FE  MDC MO 1936 2 - — T - - He 85 Bedrock at 2 ft.
6-h SE NW  MDC e 1936 3 - R < 4 -- -- He 8%  Bedrock at 3 ft.
6-5 BN SW  MDC uDC 1936 3 - -- 24 -- - Be 85 do.
8.1 XE FE WDC MDC 1934 18 2 Qs e 12.0 M 10-10-3k He 52
8-2 KE SE e MDC 1934 18 2 -- b4 Dry R 193k He 53 Drilled in sand, destroyed
9-1 S8E KE e uc 1934 13 2 Qs Led 5.1 M 10-10-34 He 54
13-1 SW 8w MDC MDe 1934 13 -3 Qg b4 6.0 ¥ 8. 3.3k EHe 55
16-1 W NE MDC 7 1934 13 2 Qg Tf 6.5 M 8- 3-3% He 56
18-2 N FE  MIC DC 1934 15 2 Qe 24 8.2 ¥ 9- bh-3h He 58
8.3 8 N MNDC woe 1934 16 2 Qs T 6.4 K 9- k3k He 59
19-1 8¢ NE MDC ¥DC 1934 20 2 Qs k2 g 11.0 M 9o k-34 Ee 61
19-2 BE NW MDC v 1934 19 2 Qs ™ 14.3 N 9- 4-34 He 62
20-1 KE FE NDC une 1934 13 2 Qs " 3.3 N 9- u-34% He 63
20-2 NE SE une MDC 1934 17 2 - bod Dry R 1934 Be 64 Drilled in sand and gravel
21-1 N¥ SE MDC MDC 193k 19 2 Qs b ed 14,6 N 9- k-3 He 65
21-2 SW SWw  MDC ue 1934 19 2 Qg cs 18.6 . 9- b-3% He 66
22-1 W N MDC MDC 1934 13 2 Qs T 2.1 ®  7-11-3% He 67
23-1 SW SW  NDC 1> o] 1934 11 2 Qs T 1.5 M 10-10-3% He 68
23-2 SE NE  MDC MDC 1934 13 2 Qs <4 2.1 M 8- 3-34 HE 69
26-1 SE SW MC e 1934 2 Qs T 2.3 M 8- 3-34 He 70
28-1 s¥ SE MG ] 1934 2 Qs k2 6.4 M 9- k34 He 71
28-2 N K¢ MDC e 1934 8 2 Qs T 5.4 M 9. k-3h He 72
28-3 KE sW  Mme nDC 1934 13 2 Qs T 3.3 M 8- 6-34 Ee 73
29-1 ¥E sW MDC o] 1934 19 2 Qs k34 0.7 M 9- 434 He Th
29-2 SE NW MDC MG 1934 18 2 @ 24 6.6 M 9- 434 He 75
2G-3 NE SE MNDC MDC 1934 11 2 - Tt Dry R 1934 He 76 Drilled in fine sand,
destroyed
30-1 X N¥  MDC e 1934 18 2 Qsg T 6.0 o 9- 4-34 Re 79
32-1 W oMW MOC MDC 1934 19 2 Qs r 9.6 ¥ 9- k-34 He 80
35-1 SE SE MNDC MDC 1534 13 2 Qe T 7.0 M 8. 3.3k He 81
35-2 S 8w MDC HDC 1934 19 2 Qsg Tt 18.1 3 9-22-34 He 82
3N 6% 131 8¥ SW  MDC MDC 193k 20 2 @8 T* 2.1 M 9-22-34 Mo 30
-1 8W SE  MDC We 1934 8 2 -- T Dry R 1934 Mo 31 Drilled in fine sand
2%-1 SE KE D¢ ] 1934 12 2 Qg Tf 11.5 M 9- 6-34 Mo 32
2k-1 S8E S¥ MDC MDC 1934 19 2 Qs k24 15.0 n 9-22-34% Mo 33
25-1 N N MDC MDC 1934 13 2 Qe k2 9.5 .4 9- 5-3% Mo 3h
33-1 SE S8E MDC e 1934 1 2 Qs Tr b5 M 9- 5-3% Mo 35 Destroyed
35-1 W SE MDC nDC 1934 19 2 Qsg Tf 6.5 M 9-5-3% Mo 36
35-2 NE NE MDC une 1934 1T 2 Qe TC 7.0 M 9- 5-3% Mo 37
35-3 8% SE  MDC Mo 1934 1k 2 Qsg Tr k.7 N 9-5-34 Mo 38
L3R SW 3.1 LU i Allte Ball Harry Selter 1920 b9 4 Se D8 29 R 1956 -- Bedrock at 6 ft.
4-1 N Carl Wise -- -- 105 - Se s ;] - - Mo 22 Bedrock at 3 ft.
5-1 8W SE William Lindemuth, Sr. - .- 65 5 Se D8 20 R 1956 --
8-1 N NE Wilitam Lindemuth, Jr. -- -- 105 5 8e N - - -- Bedrock near surface
8-2 SW NR Fiborn Limestone Co. -- 1905 100 5 Se N 37.12 ¥ 9-12-56 Mo 26 .
8-3 ¥ NE George Rapson -- -- 85 - 8e P -- -- ¥o 13
8.4 R4 NW  Russell Clark -- -- 75 5 8e L} 6.36 M 5-20-52 -- do.
43N kW 3.1 NE NE USFS George Brunner 1937 253 k Se P 201 R 1939 Bv 4 de.
43N W bl - NW Alfred Tennant -- 1904 117 2 -- - -- -- St 14 PFlowed in 1905
5-1 NE SE  Henry Vincent -- -- 8 3 Qg N 3.00 M 10- 6-55 -~  Formerly flowed
14-1 8E RE Lavrence Yax Barry Yirs -— 175 2 W P +23.5 M 9- 5-56 st 26 Tows
14-2 NE SE L. R. Yellan W. J. Rodgers 1933 210 6 QW D +34.3 N 10-18-56 - 4o
14-3 ¥ SE  Paul McGlauphlin F. A. Bell -- 188 14 Qd P +5 R 19%6 -- 0.
23-2 8E NW Peter Gamble Glass Drilling Co. 1948 150 6 Qwd D 19.% » 9- 456 -
23-3 8W BW Jobn Strong Litzner Bros. 19954 100 & - D +12 R 1956 -- Flows 15 gpa
23-4 SE NW Sam Saitis A. L. Litzner -- 150 3 Qs P - . -
27-1 FE NE  Linderwan Ulric Mayer 1949 2% 2 @ D 6 R 1949 St 28 Gravel at 23k ft.
43N 2w 3.2 8W NE Gordon Bawkina -— -- 195 - Qad - - - Mq 37 Plows; bedrock not en-
countered
7-1 NE N Rudolph Pfeifer - -- 188 - Qad - .- -- Mg 35 o,
- rles nard Arohie Huff 195% 110 2 Bs b 60 R 1953 - Bedrock at 90 ft.
:3—; g g S:;Sl Lee George Brunner .- 155 5 8a ) 130.55 ] 7-17-56 Mg 1 Bedrock at 150 ft.
30-1 BE NE Gordon Bavkins -- . % 1% -- D .- -- Mg 29 PFlove
30-2 NE NW Mrs. Bert Simmons Bert Simmons 1954 )1_(2;{) g g;g : -- - - Sm};}; flow
- eodore G1il Theodore G1ll 1955 hid - " .
))g—a :g :\IE GT:orge Izzard -~ - 140 - Qgd - - -- Mg 33 Fl:::r;lt::;ock not en-
3N 1V 11 N NE Leonard Rutledge Judson Daley 1901 88 2 B D *% R 1505 Mg 3 Pormarly floved.
1-2 NE KE George Leach do. 1901 130 2 QW I 1% R 1905 Mg 8
1-3 FE NE  Willias Blair do. 1901 122 2 D o R 1905 Mg 22 .
1-4 NE KE Agnes Morrison do. 1901 140 2 W D 1.5 R 190% Mg 23 High yield reporte
1-5 NE NE  MSED William Roe - 135 3 Q P - - Mg 38  Bedrook at 135 ft.
1-6 SE sW Denzel Huyck do. -- 157 - -- - - -- Mg 41 Bedrock at 157 ft.
1-7 SE SE W. A. Blair Jack Meeban 1948 13% 13 Qgd - .- - - Flovs; bedrock at 134 ft.
2-1 NE NW James Sterling Judson Daley 1905 88 2 -4 D 10 R 1905 Mg 6 Bedrock not encountered
3-1 8W 8W Jack Wise - - 65 - Qs D 1% R 1905 Mg 19
h-1 KE NE Percy Harrison Percy Harrison 1893 70 8 Qga s 10.20 N 82855 g b1
h-2 NE KRE do. Judson Daley 190% 92 2 Q| D 1k R 190% M b
4.3  SE SE  Carl Lockhart - 1913 w2 Qs D - == Mg b3
5-1 N KE Russell Cottle Judson Daley -- 10k 3 Qsg D 23 R 190% Mg 2%
$-2 NE NW  F. A. Wallie - 190% 120 - Qs D 27 R 1905  Mq 2k ©
6-2 NE KW Qeorge Smith Judson Daley 1905 160 2 [-7'3 D 30 R 1905 Mq )8 .
8-1 SE SE  George Leach - -- 75 2 -~ D - -- »q 12.0
9-1 XE NE  Lorne Eillock - -- W 2 @ D - - L
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Table 2.--Records of velles and test holes in Mackinac County, (Comtimued)

Depth Water level
Well Location Year of Diam- Chief Above (4} or Date of Former
Designation in Bec. Owvner Driller drilled well eter aqui- Use belov land measure-  USGS Re=marks
T. R. sec.-Mo, & of {£2.) (in.) fer surface (ft.) ment No.
43R 1W  10-1 W N Ivan Leach Judson Dmley 1903 112 2 QW D - - Mg 2 Ploved 0.2 gpm
10-2 LU do. -- - R %6 "] - - .- Hq 44 Dug wvell
10-3 Nt NE HEarry Smith Judson Daley - 80 3 - - - - »q 31
11-1 NN Donald Nettleton do. -- 120 2 QB )23 - - N9
12-) NE RE Robert Wilson do, 1902 98 2 Qs D +4 R 1905 Mg LB Floved 0.25 gpm
12-2 St SE Ford Bavks - -- 100 2 Qgd D - .- Mg k2
13-1 N NE Clifford Taylor Judson Daley 1905 114 2 Q@ D +8 R 1908 Mg 21  Fioved 6 gpa
13-2 8W NE  Straits Oil and Gas  Elvin Anderson 1951 810 - 8e To - -- - XDC log 16653
26-1 SE SW Maple Leaf School - - 50 2 - P - . Mq 27
27-1 N EW  Elmer Shiplett Archie Huff -- 0 2 Qg D -- -- -~ Cased to 2% ft.
29-1 8E SE  Archie Huff - -- 25 - - D - - M 18
29-2 8W 8E do. Archie Huff 19%0 0 2 Q@ D 19 R 1950 --
29-3 SE SE do. do. 1956 7 2 Qs D 572 M B-1-5%  --
J1-1 S8E NE Clarence Knoy -~ - - - Be D - -- ¥q 15  Bedrock at 35 ft.
32-1 NE KW  Wilmer Bullivan L. Brown - 33 - Qs D -- - Mg 16 Bedrock not encountered
3e-2 NE NW do. Ernest Windsor - 135 - Qsg D &0 R 1949 g 39
341 NE NE  Joseph Smith - - 100 -- D - - Mg 17
k2N 12W 2.} N SW M., St. P., and 8. -- - 26 1kk Qgd ¥ Y R 1956 Ne 48
Ste. M. R.R.
2-2 NW 8% do. - - i1 72 Qad X 4 R 1956 Ne 47
3-1 8W SE Pred Douglas Dundbar Drilling Co. 1952 160 [ -3 D 5 R 1952 - Specific capacity 15 gpm/ft.
of drawdown, bedrock at
52 ft.
6-1 NE SE Inland Lime and Stone Inland Lime and Stone  -- 135 6 1) P 15 R 1956 Ne 6 Ploved vhen first drilled
7-1 8W SE do. -~ -- 67 & 8d N +5.0 X 10-17-56 -- Flows
18-1 RE BV do. - . & b - X +5.6 ¥ 10-17-56 Ne 49  do.; capped
18-2 NE NW do. - -- - & = N - - - .
18-3 NE W do. ~ - .- 4 sb P - - - do.
18-4 NW N do. -- 1890 - 3 1 L - - Ne 24 4o,
42N 11W 23-1 NW SW Wisconsin Land and - 1905 108 2 Sm 1 ] R 1905 Ne 29  Floved intermittently, bedrock
Lumber Co. Dear surface
kon 8w 2-1 KW MW J. F. Miller W. J. Rodgers -- 193 6 So P - .- -- Flows; cased to 49 £t
2N W 1.1 S¥W SE MDC MDC 1934 20 2 -- T R 1934 He 39 Destroyed in 1934
1-2 SE NE MX ot 193k 13 2 Qs k=4 5.3 ¥ 8- 3-3+ He ko
2-1 NE SE MIC in. MC 1934 19 2 -~ Dry R 1934k He 42
2-2 8W 8W Joseph Bellant Dunbar Drilling Co. 1948 338 6 8n P 81 R 1948 - Bedrock at 185 ft.
2-3 sw 8w John Talkowski do. 1952 288 6 - P 91 R 1952 - Bedrock at 197 ft.
3.1 SW SW Epoufette School -- - 56 3 Qgd ] - - He 1 Destroyed
3.3 NW XE MDC MDC 1934 19 2 - Tr Dry R 1934 He 43 Drilled in sand
3.5 NE SW Frank Bigelow - - - - Qe D . - - leproved spring
3-5 NE 3vW John Jackle Litzner Bros - 122 & Qe P -- - - Screened at 122 ft,
10-1 NE NE James McIsaac -- -- 171 3 Qgd D - - -
12-1 SW SE  MSHD -- -- 2 5 - P 101 R 1956 --
2R 6W  1-1 NE FE MIC MDC 1934 20 2 Qs T 6.9 ¥ 11l- 8-3% Mo X9
3-1 RW OWW  MDC oo 1934 19 2 Qeg T 5.0 R 9- 5-3% Mo 40  Destroyed
3.2 SE NB MDC MC 193k 19 2 Qs o d 6 R 9- 5-34 Mo k1
5-1 S8E SE MDC ¢ 1934 12 2 Qs T 5.7 M 9- 6-34 Mo k2
5-2 N SW MDC e 1934 11 2 Qs T 8.1 M 9- 6-34 Mo i3
6-1 N NW MDC e 1934 13 2 Qe bed 3.8 X 8- 3-34 Mo Uk
7-1 SWw NE uDC MDC 1934 20 2 Qs r 1.7 n 8-28-3% Mo 45
8-1 SE NW MDC e 1934 20 2 Qs o4 9.7 » 9- 6-34 Mo 46
9-1 8w SE e noC 1934 13 2 Qs T 10.2 M 9-22-34 Mo b7
9-2 SW XE et uDC 1934 13 2 Qe * 6.3 | G- 6-3% Mo kB
10-1 sw SE MDC we 1934 19 2 Qs o4 8.5 K 9-22-3% Mo &9
10-2 RE Nw MDC e 1934 19 2 Qs 4 6.1 M 9- 6-3% Mo 50
10-3 FE NE MOC Mo 193k 19 2 Qs ™ 1.7 M 9- 3-34 Mo 51
11-1 FE NV MDC el 1934 19 2 Qs r 10.8 M 9-22-34 Mo 32
12-1 NE NV MDC ac 1934 17 2 Qs r 7.3 M 9-22-34 Mo 53
12-2 KE NE MDC MDC 1934 19 2 Qs T 8.4 ¥ 11- 8-34 Mo 5k
-1 FW SE  MIC MDC 1934 20 2 Qs T 16.8 N 9-22-3% Mo 55
15-1 N S8 MIC e} 1934 15 2 - Tt Dry R 19%% Mo 56 Destroyed in 1334
15-3 SE NW MG NDC 1934 26 2 Qs keq 16.3 M 9-22-3% Mo 58
16-2 NW SW  MDC nOC 1934 20 2 - T Dry R 1934 Mo 60
17-1 RE NE MNDC uDC 1934 1 2 Qsg Lid b7 N 9-22-3% Mo 61
17-2 FE sW MDC Jack Meehan -- 70 4 8 ¥ -- -- Bv 15  Bedrock st M0 ft.
22-1 N SE Chester Smith Litzner Bros 1949 83 6 8s P 10 R 1949 Mo 7 Cased to 58 ft.
2.2 NW SE Carl Guatafson Carl Gustafson - 30 k Qs P 10 R 1956 - Equipped with screen
22-3 NW SE do. do. - 19 Li Qe P - -- - Equipped with sand point
22-h KE SW  T. Gustafson T. Gustafson - 32 i Qs P - - - 0.
22-5 N SE Robert Hoover Dunbar Drilling Co. 1956 30 2 -1 P 16 R 1956 - Equipped with screen,
gravel packed
22-6 N SE Dallas Heenan Dallss Heenan 19%5 34 2 Qs b4 - -- - Equipped with sand point
22-7 R SE do. W. J. Rodgers 1955 80 [3 -3 N 12 R 1955 - Cased to 50 ft., water
reported hard
22-8 NV SE Mrs. Carl Gustafson Carl Gustafson - k 3 Qs D [ R 1956 .- Improved spring
22-9 NE SW John Carlson - 1936 118 b ss D -- - Bv 14 High iron content reported
22-10 NE SW do. - -- 3 5 Qs P -- - ==
23-1 B¢ NE MIC MDC 193k 20 2 Qs T 5.3 N 9-22-3k Mo 62
23-2 N KW MDC MDC 1934 10 2 -—- T bry R 1934 Mo 63
23-3 NE NE MDC nDC 1934 18 2 - k23 Dry R 1934 Mo 64 Drilled in sand and gravel
25-1 SE SE Miswick Motel J. Miswick 1955 28 2 Qs P 18 R 195% - Equipped with sand point
2N S 13-1 RW SE R. G. Gille A. L. Litener 1916 106 5 Ba N 28.70 XK 7- 9-% ==
27-1 NE KW Robert Dubay Robert Dubay -- ik 60 Qad P - - Bv 13  Improved spring
30-1 SE KNE USFS George Brunner 1939 -- 5 Q®d N - .- Mo 3 Equipped with sand point
302 NE NE  USPS do. 1939 -- 5 Qgd P -- -- Mo 2 .
31-1 N SE C. and D. Dowd -- - 50 2 Qgd P . P -
31.2 SE SE usPs George Brunner 19%9 2k 5 8s P - - Mo 1 Fiovs
35-1 8W SE Massey House .- 190% 38 - Ss R -- -- By 10
36-1 NW  SW A. F. Conred Litzner Bros. 1949 108 L3 e D 9 R 9-21-49 Bv L Cased to 37 ft.
36-2 SWNW Duke Christensen - - 30 it Qgd P -- - BY T
LR bW  32-1 SW KE Albert Novenski Litener Bros, -- 52 k& Bs D 35 R 1949 Bv 17 Bedrock near surface
32-3 SE NW  Moran School do, 1953 308 5 - P - - Bv 5
32-k SW XNE Village of Moran Philip Luepnitz -- 21 24 Qwd P -- -- --
32-5 NE NW  Charles Blanck A. L. Litzner - 195 b e D -~ - --  Water reported hard
32-6 NE NW  Arnold Kallio Litzner Bros. 1955 200 & g D -- -- -~ Cased to k2 ft.
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Table 2.--Records of wells and teat holes in Mackinac County, (¢ )

Depth Water level
well Loeation Year of  Diam- Chief Above (+) or Date of Former
Designation in Sec. Owner Driller 4rilled vell eter aqui- Use bdelov land measure- usas Remarks
T. R, sec.-No. } of ¢ (rr.) (4n.) ter surface (rt.) ment No.
hoN 3w 1-1 SW SE Hovard Simmons Meredith Windsor 1943 165 & 3 D 30 R 1944 8t 31  Cased to 27 ft.
1-2 SW SE Edward Listerman Litzner Bros. 1956 50 b Se D 1.75 » 7-20-56 -
3-1 SE SE Chicken Shack Glass Drilling Co. - 62 6 8e P - - 8t 10 Plovs
3.2 SE SE R. V. Mills do. 1949 108 [ Se P +8 N 9- 6-56 St 13 do.; cased to 90 ft.
3-3 NE SE Al Simmons Litzner Bros. 1955 60 4 Se D +1.5 K 8- 5.56 - Flows 2 gpm
boy SW SW Joseph Kogl do. 1955 101 6 8e P 9.70 " 9- 5-56 - Flova intermittently
9-1 FE NW  W. M. Platz do. 1954 125 4  Se D - - -~ Tiovs
10-1 NE NE George Izzard Glass Drilling Co. 1924 84 3 Se 8 +8 R 1956 8t 12 do.
10-2 NE NE Jobn Ellison Jobn Ellison 1948 52 2 Qg D +2 R 1948 - Equipped with sand point
10-3 NE XNE Barry Teafoe Roy Bart 1949 33 2 Q@ N 2 R 9- 8- 8t 8 Bedrock at 33 ft.
10-4 NE NE do. Litzner Bros, 1949 79 k4 Se P +16 R 1949 - Plovs, bedrock at 48 ft.
10-5 NE NE Canfield and Koebel Glass Drilling Co. 1949 138 6 Se D +23 R 19% 8t 11 Flows 10 gpm; bedrock at 70 ft.
10-6 SE NE Bert Simmons Bert Simmona 1949 32 14 Qs D +3 R 1949 -- Tlovs
12-1 W NE Jobn Simmons Litzner Bros. 1954 36 5 8e D 8.37 M 7-20-56 -- Cased to 16 ft.
18-1 NE SE USFS Qeorge Brunner 1937 79 5 . P 6.66 M 8- 1-5% st.1 Cased to 67 ft.
19-2 SE NE E. A. Smith -- - [, 2 - K 5.60 M  9-18-5%6 .-
20-1 sW SW Leslie Johnson -- - 70 Y - P .- - -
20-2 SW sW do. Leslie Johnson 1955 33 3 Qgd X 11.79 1] 8- 7-%6 -- Limestone at 33 ft.
29-1 SW Sw Peter Larson - - 21 3 Qgd D -- - 8t 17
29-2 SE SW Clark Alkire -~ - 12 - 8s b 5.06 ) 3 9- 8-k st 9 Bedrock near surface
30-1 SE SE William Johnston A. L. L{tzner - b2 - 8s b 3% R 1949 5t 7 Limestone at 22 ft.
30-3 SW SE Frank Rice Litzner Bros. - 198 b Bs P -- -- -- Cased to 115 ft.
30-4 NW SE W. B. Johnson W. B. Johnson - 50 3 8s P -— .- o
31-1 NE NE Carp River School A. L. Litzner - 85 6 8s P - -- 8t 22
31.2 NE NE do. Litzner Bros. -- 2 3 P 20 R 1943 st 23
4N 2w B-1 SE SE George Lamoreaux George Lamoreaux -- 20 - Qs s 15 R 1956 --
b2 SW SE Kennetd Kerr A. L. Litzner 1923 96 6 Qsg N - - -
4-3 8W SE do. Kenneth Kerr - 50 36 Qgd D 25 R 1955 --
7-1 NE NE USFs William Dunn .- 103 6 Sm ] 20.84 N 6o T7-56 - Bedrock at 3 ft.
9-1 NE MW Kenneth Kerr Roy Hart 1937 86 2 Qgd N +0.5 'y 6.27-56 Mq 26 Flows intermittently
9-2 N NE do. -- -- 30 30 @s s 20 R 195 --
10-1 NW NE USFS -- - 23 6 - R 2.4% X 1+ 6-56 -
2N W 31 SN NW Narberg Przybylski Archie Huff 1956 134 2 Qs D 114 R 8- -56 -- Yielded 6 gpm, screened from
130 to 134 ft,
5-1 SE SW Terry Finland Litzner Bros. 1946 146 3 -7 D 116 R 1946 Ck 40 Screened from 1lkk to 146 ft.
10-1 SW NW Marvin Chard do. 1548 52 5 Qg I 50 R 1948 Ck 42
24-1 NE NE Larry Weston do. - 223 4 - D 10 R 1955 -- Bedrock at 87 ft.
2k-2 SE NE Albert Nordquist do. 1955 101 I Be D 19 R 1955 -— Cased to 71 ft.
24-3 SE NE Mike Mangene - 1945 18 - Qs D -- -- ck 8
25-1 SE SE McDonald Lumber Co. Litzner Bros. 1955 b2 & Be I R 1955 -- Cased to 21 f%.
25-2 SE SE  Bethel Lutheran Church do. 1955 101 - Be P 45 R 1935 --  Cased to 70 ft.
25-3 SE SE  Morrice Daniel do. 1955 3h b Se P 9 R 1955 Bedrock at 16 ft.
27-1 NW SW Marvin Chard do. - 3 3 Se D - - -- Cased to 20 ft.
28-1 NW SE Ernest Windsor Ernest Windsor 1948 20 2 Q@ D R 1948 Ck 35 Equipped with screen
28.2 SE NW Mrs. Ernest Birge Litzner Bros. 1956 80 Y Se D 1.47 M 7-18-56 - Bedrock at 26 ft.
28-3 SW NE  Bessel School -- 1934 70 2 - P -- -- Cx 2b
28-4 SE NW John Brenek Douglas Bolzem 1955 60 [3 Se D 35 R 1955 -- Cased to 60 ft.
30-1 NE SE Oliver Birge Ernest Windsor 1949 54 i Se D 18 R 1949 Ck 36  Bedrock at 38 rt.
34-1 SE NE M. D. Gast Litzner Bros. 19% 84 3 Se D 3 R 19%6 -- Bedrock at 57 ft.
36-1 KE SE Gerald Dunn Robert Dunn -- 127 6 Su D - -- Ck 38 Bedrock st %2 ft.
36-2 SE NW Archie Dunn Archie Dunn 1953 57 2 Q@ D 3% R 1953 - Equipped with screen; dbedrock
at 57 ft.
36-3% SE sW Les Cheneaux Lodge Litzner Bros. 195% 115 6 Se b4 32 R 1953 --
36-4 SE NW Marvin Tassier do. 1954 83 13 8e D 35 R 1954 - Cased to 63 ft.
36-5 SW SW Les Cheneaux Lodge Glass Drilling Co. 194k 106 4 Se P 30 R 1944 Ck 10
36-6 SE SW Clark O'Brien Litzner Bros. 1955 (2 4 Se b 36 R 1955 -- Cased to 61 ft.
367 SE SW Les Cheneaux Inc. do, 1956 73 b 8e D 36.84 X 8-13-56 - Bedrock at 38 ft.
36-8 NW NE Pearson and Firack do. 1956 38 4 Se b 6.57 M 8-13-56 - Cased to 27 ft.
36-9 SE sW C. E. Burch -- -- 30 3 Q@ P -- -- Ck T
2N 1IE  6-1 NE NE  Mrs. C. E. Beuck -- 1915 98 k& - - -- - ck 11
1%-1 NE NW Robert White Litzner Bros. 1954 104 4 Sm ] 92 R 1954 - Bedrock at 18 ft.
18-1 NW NW Albert Winberg - - 83 [ .- s 3} . - Ck 1
18-2 SW SW Ford lzzard Litzner Bros. -- 62 L 8e s - -- - do.
19-1 SW NW Russell Horn do. - 101 b Se D 19 R 19%6 -- Cased to 71 ft.
30-1 SW SW Albert Winberg do. 1955 101 4 Se D 5 R 1955 Cased to 7O ft.
31-1 NW N Dave Visnaw William Dunn 1925 66 4 Se P 4 R 1926 Ck 16  Bedrock at 18 ft.
31-2 SWSW W. Shoberg -- -- 80 3 Se P 8 R - Ck 1% Bedrock at 40 ft.
31.% NE NW Cedarville School -- 1933 120 [ Sm P - -- Ck 2%
31-k NONW Robert Bamel Robert Hamel - 12 6 Se D -- -- Ck 30 Flows, bedrock at 8 ft.
31-5 SW SW Conrad Shoberg Litzner Bros. 19%6 134 5 Sm P 15.19 3 8-10-56 - Bedrock at %0 ft.
31-6 NE NW Guy Bamel - - 135 - Bm D 18 1949 Ck 32 Bedrock at 48 rt.
31-9 N NW C. C. Gerdan -- 1935 Bl 14 Qg P - - Ck 19
31-11 NE NW Lawson Macklim Litzner Bros. 1956 77 i 8e ] 17.86 M 6-28-56 .- Bedrock at 31 ft.
31-12  NW N4 Guy Hamel do. 1953 835 &k  Be N 32.02 M 7-5-56 -~  Bedrock at 50 ft.
31-13  NW NW  Jack McKay do. 1955 4 b Se D 6 R 1955 --  Bedrock at 30 ft.
31-14 NE NE  C. R. Ringler do. 1953 9 6 Se P +5 R 1953 -~ Bedrock at 20 ft., flovs.
32-2 N¥ NW  Archie Thon -- 1950 220 4 Su P - -- Cx 14 Flows
32-3 NW SE  Peter Gardulski -- - 185 & su P -- -- Ck 17
32-4 NWONW S. L. Dana Litzner Bros. 1955 62 4 Be D 10.45 N 8-15-56 -- Cased to 38 ft.
32-5 N NW E. W. Cleary do. 1355 37 5 Se D R 1955 - Bedrock at 12 ft.
32.6 L E. C. Rudd do. .- 60 5 Se D -- -~ -~
32-7 SW NE L. Baronski -- -- 175 2 Sm 4 -- ~- --
33-1 SWNW H. A. VanHala Litzner Bros. 1956 k2 5 Se D 6 R 1956 .- Bedrock at 21 ft.
34 SE NW S. Secunda -- - 25 14 Qed P - -- Ck 12
342 NE N¥ Dale Ferrill Litzner Bros. 1956 169 Y - D Y R 1956 - Bedrock at 65 ft.
41N 11w bl NW  NW Newton Twp. School -- 1905 kO - Qgd N .- - Ne 23 Abandoned
BIN 5w 1-1 NW KW Norman Davey Litzner Bros. 1949 181 i Ss P 9 R 1949 Bv 2 Bedrock at 42 ft.
1-2 NE MW Jobn Christensen -- -- 70 6 - P - - Bv 6
2-1 NN ONW Shaw Bros. -- - 96 3 -- P - - Bv 11
2-2 NW NE Mrs. Elsie Kent -- -- 4o 4 qed P - -- Bv 12
2-3 N NE  Frank Johnson - -- 20 2 Qg P -- - Bv 9
2-% NW NW W. M. Cornelius, Jr. Litzner Bros. -- 100 4 Qad P 5.0 ] 7-13-56 - Water from 30 ft.
15-1 NW  SW Duncan McMillan Duncan McMillan -- 2h l} Qgd P -- - -- Bquipped with sand point
16-1 NW NE USFS George Brunner 1939 22 b Qgd R 10 R 1930 Mo b Bquipped with screen
23-1 SW NW  MIC - -- 8 6 Ss 5} 9.98 M 5-20-32 Bv 15 Bedrock near surface
25-1 SW SE H. D. Knight Theron Brewer 1953 50 L Ss N 2 R 1953 - Cased to 12 ft.
25-2 SW SE do. do. 1953 170 b -- - bry R 1953 --  Well destroyed
25-3 W SE do. E. D. Knight - 91 2 5s b4 - - - Water reported hard
26-1 NE NW R. D. Slaybaugh Theron Brewer 1953 ko b S P 5 R 1953 -~ Cased to 3b ft.
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Teble 2.--Records of wells and test holes in Mackinac County, (Continued)

Depth Water level
Well Location Year of Diam- Chief Above {(¢) or Date of Pormer
Designation in Bec. Owvner Driller Arilled well eter 8qul- Use below land measure- UBAS Remarks
?. R. sec.-Fo. of {ft.} (in.) fer surface {ft.) ment No.
LN W 5.1 N ONE Norse McCalley Litsner Bros. - a8 4 8s D 35 R 1949 Bv 16
2k-1 88 MWW usrs Georgs Brunner 1939 2 3 Qgd P 3.3 X 8. 2.56 st 2 Screened from 20 to 24 ft.
2k.2 8 W usrs do. 1939 18 b Wa P 3.99 " 8- 2-56 8t 3 Screened from 1k to 18 ft.
311 8 W Oliver Geutbier Litzner Bros. 1949 37 5 Bs P R 1949 Mo 6 Bedrock at 21 ft.
31-3 & N¥  Dama Proulx - -- Wk - P - - -
31.% W 8E Leuis Zaborsky Litzoer Bros. - 32 & .- P - - - Pumped 20 gpm
36-1 8¢ NE  Lucille Krouse . -- 81 5 DB P 10 R 1953 --
36-2 &N W uBrs Qeorge Brunner 1937 110 5 DSm X T72.60 N 8- 1-5 8t % Pumped 15 gpm
36-3 8 XX Lucille Krouse Litgner Bros. 1955 18 ) D= P 9 R 10- k-55 -- Bedrock at %0 ft.
BIN W 30-1 sV N2 Homer Smith W. 8. Chalker 1892 63 - Dém N - - 8t 29 Destroyed; bedrock near
surface
30-2 8¢ NW  Rabbits Back School - - » 3 - P -- -- st 24
30-5 - Oomer Saith Litsner Bros. .- 108 b Dom P - . -
31-1 N 87 4. A. Campbell - 1907 50 - Dém T -- -- Bt 15 Destroyed
n-2 8¥ 8¢ C. N, Matson Litzner Bros. 1949 70 ) em P R 1949 8t b Cased to 55 ft., vater report-
ed hard
3l-4 8¢ N Mrs. Edna Couey -- - 28 14 Qg P -- -- 8t 18
3-8 N SW Lydia McQuinty - - 80 8 - P - - -—
31-16  8¥W SW €. N. Matson -- - 8 6 e P -- -- -
31-12 N 8w Foster Lee Litzner Bros. -- 52 3 he =Y P 16 R 1956 - Bedrock at 20 ft.
31-13 N 8W  Ainsvorth Bassett do. 1952 T em P 9 R 19%2 -~ Bedrock at 30 ft.
3.1k 8W 8W Clarence Yost do. 1952 31 13 Dea P 9 R 19% - Bedrock at 20 ft.
31-195 &% Ssw St. Ignace Well No. 2 - 1901 1,166 - 8o )3 - - - MDC log; fresh water reported
at 575 ft., flowed
R IW 121 NW SE Chris Harris -- 1938 38 4 . P - - Ck 21
1-3 N¥ N¥W  Henry Paquin -- - w08 & 8e P - -- Ck 20
1-4 NE AV - Ernest Windsor 1949 - 4  Se - - -- Ck 2%  Limestone at 60 ft.
1.6 Kt NW  Squire Litener Bros. 1956 62 [3 Se D [3 R 1956 .- Cased to 46 ft.
1-7 ¥ XE  Dr. K. F. Bohn -- - 186 6 -9 P .- - -
1-8 NE KWW Bruce Patrick EBrnest Windsor 1951 b5 1Y Be P 6 R 1956 - Bedrock at 38 ft.
1.9 N2 Nw J. J. Anderson Litzner Bros. 1956 60 13 Be D 13 R 19%6 - Cased to k2 ft.
1-10 8% NE Jobhn Torsky - - 60 s .- P - . - Water very hard
BN 1IE  2-1 NX NW  Nichigan Limestone Co. Litzner Bros. 1954 132 6 - 1 27 R 195% -« Bedrock st T5 ft.
2-2 BE Rw do. do. 1955 126 - Sa 1 .- - -
2-3 NE KW do. do. 19%6 93 - Se b 6 R 1956 -~ Bedrock st 52 ft.
4oy SE NE  Ronald Tuck do. 19%6 190 - Sa D - -- - Bedrock at 113 f£t.
&2 NE NE J. 8. Gordon do. 19%6 w04 b Se D By R 1956 -~ Cased to 82 ft.
43 W NE Norman Parnhill do. 1956 134 k3 Sa P 1% R 1956 -- Cased to 105 ft.
jrasy NE N  G. W. Crockatt do. 1954 T2 & Se D 6 R 1956 - Bedrock at &3 ft.
b3 KE 8w Donald Markey do. 1955 7R b3 Se D 3 R 19%5 - Cased to 37 ft.
b6 NE WV J. 0. Hapeman do. 1955 73 4 Se D 3 R 1955 -- Cased to 51 ft.
b7 SE KE  Charles Johnson - - 142 6 Sa P -- -- --
6.1 NR NW Dorn Eddy Robert Dunn -- 245 1) Sa N [ R 1959 3 VWater reported sulfurous
6-2 N¢ KE  Islington Hotel -- - 7T 6 Se P 7.5 M 8- 7-5% -
hiN 28 6-1 8¢ RR Christian Camps Litzner Bros. 1956 154 5 Be P 3.92 n 7- 2-56 -- Bedrock at 37 ft,
MON bW 5.1 RE WW Paul Buris Litzner Bros. 1954 56 & QEd 4 18 R 1954 - Equipped with screen
5-2 NE MW do. do. - 156 - -- . Dry R 1954 - Drilled in breceia
5-3 NE MW H. J. Rogers Theron Brewer - 27 . Dem P 8 R 19%% - Yielded 5C gpa, cased to
22 ft.
8-1 8E SE Louis Bolan -- - 3 2 DBa p -- - No 12
8-2 SX SE  QOros Cap School -- -— T0 & DBa P - - N 10
8-4 SE NW L. E. Garries Litener Bros. 1945 220 b b6 P 70 R 1955 Mo 8  Cased to 220 ft.
8-6 RE SE Dwight Watson - 1948 22k 5 DBs D 57 R 1956 o 5
8-7 BE NW Adam Adamian Litzner Bros. 19%6 135 - DBx D - - -
8-8 8¢ SE  Mack Gudmundsen do. .- 141 ) Dém p 13 R 19% Mo 9 Bedrock at surface
S-1 w8 Fribilee do. 1954 175 & Dow P 60 R 1954 -- .
9-2 n® N Emil 8yverson do. 1956 250 4 DEm D 69.12 u 7- 6-%6 -
9-3 8 S8E Kress Reavie do. - 151 & Do p - - -
9-h »N 8K W. Tennyson do. 1956 300 Y e - Dry R 1956 - Destroyed
9-5 W SE . do. 19%6 80 8 DEm D 18 R 1956 - Cased to 11 ft.
9-6 - 8 Thomas Taylor 0. 1956 143 » s D » R 19596 - Yielded 8 gpm
10-1 8 SW  Gros Cap Cemetery Glass Drilling Co. -~ 120 6 DBm P 10 R 1956 -
10-2 8 BV Orr Greenless Litzner Bros. - 128 » - - Dry R 1956 - Bedrock at 20 ft.
10-3 8W BW 0. Orr Greenless - 21 48 L P - - --
12-2 8W sW  J. ¥. Josephson - - 60 6 - ? -- - Mo 18
12-3 8V XE Dr. J. 8. Bavley Litzner Bros. - 79 & Qg » 11.85 N 7-26-56 -
13-2 8% BW Oliver Huyck - - 8i 5 DEm P - . -
13-3 SE SE  Ralph Henderson W. J. Rodgers - 6 2 - } 4 - - -
1k-1 8w oW Vernon Brown Litsner Bros. 1989 & [ DBm )] 30 R 1949 Mo 21 Bedrock at surface
14-% SE 8V  Clarence Dean - - & 6 e P - - -
15-1 SE BB Jacob Bpietes - -— 98 [ Dow P -- - N 16
15-2 sE W -- Litsner Bros. 1949 38 - D= B 28 R 1949 Mo 20 ao.
15-% K% FW  Clyde Gilmore do. - 66 & DBm P 8 R 1956 -
23-1 b L2 3 Karl Warner - - 68 [3 DBm P - - Mo 1M
23-2 XE NW  Ralph Grabaa -- - 6 6 s p -- -- -
kON W T7-1 -- SW  MNackinev Lumber Co. HBenry Erratta 1887 99 - So T - -~ ~  MDC log
1-2 - NW Asron Sveeney Litzner Bros. -- 122 Y DBm ? 20 R 1945 8T 1l Cased to 121 ft,
19-1 SE XX MDC Theron Brever 1951 50 1 Dpom P -- - - Bedrock at 5 ft.
19-2 8¥ KB Merritt, Chapman, Litaner Bros. 195k 127 - - T Dry R 1954 - Drilled in breccia
and Scott
19-3 8¥ NE  American Bridge Co. do. 1955 16 - - T pry R 1955 -- 4o,
19-k o MR do. do. 1953 20 - - r Dry R 1955 -~ dp.
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Table 3.--Records of Michigan State Highway Department
test borings in Mackinac County

Altitude reported or estimated in feet above sea level.

Boring Loecation Test
Designation in se¢. hole Depth Alti- Remarks
T. R. secsNo, g No, (ft.) tude
LhN 11w 18-6 NW SW 1 Lk 691 Sand from 10 to 4k ft.
L3N 11W 22-6 SW SE 9 24 728 Limestone at 24 ft,
27-8 NW NE 16 36 127 Drilled in sand; limestone at
36 ft.
L3N 1OW 5.2 SE SE 1 9 668 Limestones at 9 ft.
L3% ow 30-5 SW NE 3 2k 530
L3N 8w 29-10 SW NW 6 'S 583 Bedrock at L& ft.
L3N 1W 12-3 NE NE 1 76 610+ Drilled in glacial drift.
LoNw W 12-3 SE SE 13 34 €56
12-4 SE SE 15 23 624 6-inch auger hole.
12-5 SE SE 16 32 662 Do.
12-6 SE SE 17 32 719 Do.
12-7 SE SE b 97 672
12-8 SE SE 8 7 665
12-9 SE SE 10 62 726 Drilled in yellow sand.
LoN 3w 10-7 NE KE 1 ko - Rock at 42 ft,
LoN 2w 16-1 NE SW 1 35 580+ Flov of water from gravel at
33 ft.
U2N 1E 34-3 W KW 2 16 580+ Drilled in clay and fine sand.
LON 3W 18-2 NE NE b 21 563+ Drilled under 17 ft. of water;
finished in clay till.
19-7 SW SE 18 13 568 Drilled under 10 ft. of water;
finished in soft blue clay.
19-8 SW SE 19 10 565 Drilled under 13 ft. of water;
finished in soft sandy blue
clay.
19-11 NW SE 1A 32 572 Drilled under 6 ft. of water;
finished in loose stones.
30-1 KW KE 2 8 559 Drilled under 19 ft. of water;

finished in soft, silty blue
clay.
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Tadle 4.--Seleated logs of wells and test borings i{n Mackinac County

Altitude: Approximate or estimated in feet adbove ses level. Altitude of some vells is not known.
Thick- Thick- Thick-
ness Depth ness Depth ness Depth

{feet) (feet) (feet) (feet) {feet) {feet)

458N 12W 2¢-1 Altitude €95
{Log from samples)

Glacial drift 80
Burnt Bluff formetionm:
Limestore and dolomite, buff 55
Cataract formation:
Shale, gray and reddish-gray 15
Shele, gray, dolomitic 50
Dolomite, gray, light-brown,
and buff u5
No record 35
chmord group and Collingvood
formation:
Shale, soft, red, with gypsum 10
Shale, gray, dolomitic, with
gypsum 55
Dolomite, brown, gray, with
dolomitic shale 165
shale, grey and brownish-gray 2ko
Trenton and Black River limestones:
Limestoune, dark- to light-brown 15
Dolomite, gray and Buff, dense 60
Limestone, grayish-brown, light-
brown 100
Limestone, light-brown, sandy 15

Permansville (1) limestone:
Dolomite, light-brown, with some

sandstone 25
Munising sandstone:
Sandstone, gray, water-bearing 30
LUy 11w 7-h Altitude £30
Glacial drift:
Clay till, boulders 17
Burnt Bluff formation:
Limestone 58
Cataract formation:
Shale, blue 10

buN 11w 18- Altitude €91
Water 1
Glacial drift:
Sand, red, medium to fine,

gravelly, bouldery 4
Clay, red, sandy 3
Sand, red, medium to fine, silty 6
Sand, red, medium to fine 30

Lak 11w 13-3 Altitude 637
Glacial drift:
Soil 5
Sand and clay 52
Hardpan 10
Burnt Bluff formation:
Limestone 5

4N QW 17-2 Altitude 85€
Glacial drift:
Sand 120
Burnt Bluff formation:
Dolomite and limestone, brown and

buff 65
Limestone, grayish, brownish-buff,

and buff 35
No record (fresh water reported

at 235-300 ft.) 50
Dolomite and limestone, gray,

b n, and buff 70

T ’
Jataract{?} formation:
Jolomite, gray, brown, and buff,

little gypsum 65
Dolomite, gray and brown 30
Shale, greenish-gray 25
Dolomite, brown, light-brown,

with gray shale 60

“ichmond groups
Shale, red, green, and gray 15
Gyps'm with buff dolomite and

gray shale 10
Dolomite, gray and brown 255
Shale, gray and black 180

Collingwood formation:
Shale, dark-gray and black {show
of oil and gas at 1005 ft.) 51
Trenton and Blaek River limestones:
Limestone, gray, brown, and buff 54
Dolomite, gray, brown, and buff
(water at 1077 ft., salt water
at 1108-1120 ft.) 88
Limestone, gray, brown, and buff
(show of oil at 1170-1175 and
1133 fe.) 52
Limestone and dolomite, light-
brown, buff, and gray {salt water

at 121%5-1220 ft.) 65
Dolomite, light-brown, grayish-
brown, with sand 10

Munising sandstone:
Sandstone, gray, rounded, frosted 210

135

150
200

285
280
290
345

510
750

825
885

985
1000
1025

1055

17
5
85

14
[

65

70

120

185
220
270
340
105
%
520
535
545
980

1021

1075

11€3

1215

1280
1290

1500

L4N 8w 6-k
Glacial drift b
Burnt Bluff formation:
Limestone, gray 276

L3N 11W 22-6 Altitude 728
Glacial drift:
Sand, layered, and limestone

fragments 2&
Engadine dolomite:
Limestone at -

43N 11W 27-8 Altitude 727
Glacial drift:
Sand, layered, and limestone
fragments 36
Engsdine dolomite:
Limestone, bard, at --

43N 10W 1-3 Altitude 623
Glacial drify:

Sand, clay, and gravel 96
Burnt Bluff formation:

Limestone, broken 9

Limestone 87

43N 10W 2-1 Altitude 620
Glacial drift 45
Manistique dolomite:
Limestone, gray to buff, dense,

cherty 5
Burnt Bluff formation:

Limestone, buff, dense 10
Limestone, light-gray 10
Limestone, light-gray to buff,

dense 10
Limeatone, vhite to buff 10
Limestone, light-gray, dense 5

43N 10W 5-2 Altitude 668
Glacial drift:

Clay, plastie, sandy 2
Limestone, fragments and slabs 3
Sand, red, fine, with limestone
slabs and fragments 3
Menistique dolomite:
Limestone, shattered {bedrock) 1
43N 10W 26-3 Altitude 590
Glacial drift:
Sand 20
Niagara series:
Limestone 174
43N 9W 11-2 Altitude 780
Glacial drift:
Sand 15
Sand, fine 105
KNiagara series:
Limestone and dolomite {crumbly,
water-bearing limestone at
258 rr.) 430
Cataract(t) formation:
Shale 1
Limestone 279
Shale 1
Richmond group 3
Limestone, water-bearing 139
Shale, bard, with limestone 141

43N 9W 19-1 Altitude 590
Glacial drift 65
Engadine dolomite:
Limestone, white to buff, and

sand grains 10
Dolomite, buff 45
Manistique dolomite:
Limestone, buff, dense, cherty 35
Limestone, gray, sandy, very
cherty 5
3N 9w 20-1
Glacial drift 175
Engadine dolomite:
Dolomite, gray to buff, cherty 10

Manistique dolomite:
Limestone, gray, dense, some

vhite chert 39
Shale, gray to brown, limy,
carbonaceous 1

43N 9W 21-1 Altitude 590
Glacial drift:
Sand 25
Niagara series:
Limestone, yellow, white, and
blue 175

280

2k

24

36

96
105
192

a5

70

90

o ® N

20

194

15
120

550
251
830
831
970
ESY
65
5
120

155
160

175
185

22k

225

25

200

43N 9W 22-2 Altitude 595
Glacial drift:
Clay and sand till
Niagars series:
Limestone (Creviced at 52-60,
95-110, and 205 ft)

43N 9w 26-3 Altitude 588
Glacial drift:
Sand
Gravel
Sand
Manistique dolomite:
Limestone

43N 9W 28-2 Altitude 588

Glacial drift:
Sand and stones
Clay, sandy
Clay and boulders
Sand, dirty
Clay
8and

43N 9w 28-3 Altitude 595
Glacial drift:
Clay, red
Sand, clean, fine, yellow

3N 9w 28-L
Glacial drift:
Clay and boulders
Send
Sand, clean
Sand, fine

43N 9W 29-1 Altitude 585
Glacial drift
Engadine 4olomite;
Dolomite, white to buff
Maniatique dolomite:
Limestone, buff, dense, little
chert
Dolomite, light-gray to buff,
dense

43K oW 29-6
Glaciel drift:

Sand, coarse, and gravel
Sand, coarse

43N 9W 29-7 Altitude 590
Glacial drift
Niagara series:
Limestone, shattered
Limestone, hard

43N MW 29-9
Glacial drift:
Boulders and clay
Clay
Sand, clayey, and boulders
Sand, fine

k3N 9W 30-5 Altitude 580
Glacial drift:
Send, gray
.Sand and gravel with limestone
slabs
Gravel
Sand and boulders

43N 8w 3-3
Glacial drift:
Sand, fine, dry
Sand, wet
Sand, fine, wet
Quicksand
Sand
Clay, gumbo, sandy, gravelly
Sand and limestone
Niagara series:
Limestone, water-bearing

U3N 8W 29-10 Altitude 583

Glacial drift:
Sand, yellow
Sand, gray
Quicksand
Quicksand and clay
Quicksand
Gravel

Engadine{?) dolomite at

438 84 30-2 Altitude 600
Glecial drift:
Sand
Boulders and sand
Niagars series:
Limestcne, broken {7)
Limestone

]
eAVEVR VN

15
2k

12
132

29
w2

12
155

52

205

30
60

110

FESE o

b
45

120

155
175

15

b2

70

82
214

29
71

83

12
16
2

15
25
31
4
51

61
€5

3
51

€9
224
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Teble ¥ .--Selected logs of wells and test boringe in Meckinac Gaunkys (Comtinued)
Thick- Thick- Thick-
ness Depth ness Depthb ness Depth
_{teet) (feet) (feet) (feet) (feet) {feat)
43N BW 30-3 Altitude 90 M3 1V 13-2--Continued LN & 17-1
Glacial drift: Collingvood formatiom: Glacial drift Lo
Top soil 3 3 Shale, drown to black 33 683 Saline:
Sand 50 53 Limestone, brovn 5 690 Shale, Blue 30 70
Bardpan T €0 Trenton and Black River limestones:
Engadine dolomite: Dolomite, gray to buff (5] 78 2N 6 22-1
Linestone, brownish-vhite & 100 Limestone, gray to buff w0 163 Glacisl drift:
Limestone, brown and white 13 115 Dolomite, buff L1 T70 Sand 6 IS
Manistique(?) dolomite: Limestone, gray 33 805 Rardpan 3 9
Limestone, brown 10 125 No record S 810 Quicksand 32 51
Sand and gravel, vater-bearing 2 43
43N bW 3.1 B3N IW 27-1 Clay 11 sh
Glacial drift 2 2 Glacial drift: Gravel and quicksand, weter-
Niagaras series: Band 3 LY bearing L) 58
Limestone, bard, crevices filled Clay 17 21 Salins formatiom:
with red clay and fine sand 78 80 Gravel, dirty L3 23 Shale 12 10
Limestone, solid 122 202 Gravel, hard 13 L] Limestone, gray, soft, water-
Linestone 51 253 Bearing 13 8
3N W 29-3
K3N 3W 1i4-1 Glacial drift: #2N W 31-2 Altitude 605
Qlacial drift: Sand b 5 Glacisl drift:
Boulder till 125 125 Sand, red and black 3 8 Band, 4ry 16 16
Clay and sand bl 173 8and, coarse, and gravel 3 21 Band, coarse, water-bearing 19 3%
Gravel, coarse, at - 175 Bardpan L3 25 Sand, fine 13 8
Sand, fine (dry) 10 35 Balina(t) formation:
L3N 3w 23-4 Sand and boulders 5 0 Clay, blue hed 125
Glacial drift: 8and, dirty, and boulders 18 38 Clay, blue, and sand :%3 207
Boulder till 140 140 Clay, blue 3 61 Limestone 3k 2ul
Sand and quicksand 20 160 Sand, coarse, vater-bearing 1h ™
42N SW 36-1 Altitude 630
43N 2w 5-2 Altitude 652 42N 12W 3-1 Altitude 710 Olacial drife:
Glacial drifg: Glacial drift: Muck and gumbo clay 16 16
Clay 150 1% Band > 5 Gravel 1 17
Sand and hardpan 4 19% Gravel 3% 0 Clay or shale 25 ™)
Hardpan, stony 12 b3 Balina formation:
43N oW 27-1 Burns Buff formation: Shale 8 90
Glacial drifs: Bedrock, bard 3 5 Limestone 18 108
Clay and sand 35 33 Limestone, porcus, water-bearing 5 60
sand 108 18 Limestone {creviced at 153 ft.) 100 160 42K W 32-1
Hardpan 10 150 Salina formation:
Nisgara series: 42K TW 2-2 Shale 5 s
Limestone b3 155 Glacial drift: Limestone T 32
Sand, dry 120 120
43N 1W 1-1 Altitude 620 Quicksand 26 146 2K b 32-6
Glacial drift: Clay, red g 155 Glacial drift 2 a2
Clay, red A5 b Band 15 170 Salina formation:
Quicksand »0 83 Clay, till 8 178 Shale and limestone 138 200
Gravel 3 88 Bardpan 7 185 Linestone, porous, vater-beering,
Niagara series: at - 200
438 1W 1.2 Altitude 620 Limestone, brown 103 290
Glacial drift: Limestone, blue (hot water
Clay, red 1% 115 reported) 46 336 k2K 3W 1-1 Altitude 638
Gravel 15 130 Rock, soft, white, porous 1 337 Glacial drift:
Limestone, blue 1 338 Gravel 27 27
43N 1W 1-4 Altitude 620 Nisgars series:
Glacial drift: 42N TW 2-3 Limestone 138 165
Clay, red 120 120 Glacial drift;
Quicksand 13 133 sand 160 160 hoN 3W 3-1 Altitude 590
Gravel T 1k0 Quicksand 13 173 Glacial drift x 30
Clay 3 176 Engadine dolomite:
43N 1W 5-1 Altitude 650 Quicksand, dirty 7 183 Shale 19 1]
Glacial drift: Clay, red, stony 1k 197 Rock, bard and soft 13 62
Sand 87 Niagars series:
Gravel 17 104 Limestone, hard 4 201 42K 3W 3-2 Altitude 588
Limestone, crevices filled with Glacial drift:
43K 1W 10-1 Altitude 620 clay 20 Clay, blue W ko
Glacial drift: Limestone, soft 2k 243 BEngadine dolomite:
Clay, red 110 110 Limestone 5 2%0 Rock, layers 33 T3
Oravel 2 112 Limestone, bard 10 260 Rock, bard, gray 3% 108
Limestone, vater-bearing 15 275
43N IW 12-1 Altitude 610 Limestone, hard 13 288 k2N 3W 10-1 Altitude 583
Glacial drift: Glacial drift:
Clay, red 52 L% 42N TW 12-3, &, 5, 6 Altitude {12-4) 62k Sand 50 0
Quicksand 46 98 {Composite log) Engadine dolomite:
Glacial drift: Limestone 3 84
438 1W 12-3 Altitude 610% Sand, coarse 32 2 Rock, bard, at - 84
Glacial drift: No record 25 b1
Gravel and clay 1 1 Sand 10 (34 42N W 10-b Altitude 590
Clay, soft, red 4 s Sand, coarse to fine 17 84 Glacial drift 8 48
Clay, soft, blue {trace of peat) 17 22 Sand, medium and fine 5 89 Engadine dolomite:
Peat, woody 2 2k Sand 28 117 Limestone 10 8
Clay, firm, red 2 26 Sand, water-bearing 1 18 Limestone, crevices filled vith
Clay, soft, red 10 3% quicksand 2 60
Clay, soft, blue 20 56 U2N TW 12-7 Altitude 672 Limestone 19 19
Sand, medium and fine, silty i 60 Glacisl drift:
Sand, medium and fine, silty Sand 3 43 L2R 3W 10-5 Altitude %90
snd gravelly 3 63 Clay, till, sandy 6 b9 Glacial drift:
Sand, gravel, and stones, coarse 13 7% Gravel, oompact 3 52 No record 40 40
Gravel, sandy 3 55 Boulder at - %)
43N 1W 13-1 Altitude 610 Sand, yellow 2 57 Gravel and sand 30 70
Glacial drift: Clay till, sandy é 63 Engadine dolowite:
Clay, red 110 110 Sand, yellov 34 97 Limestone 65 13%
Gravel 1% 11k
UN TW 12-8, 9 Altitude (12-8) 665 32N 3% 10-7 Altitude %78
B3N 1W 13-2 Altitude 613 {Composite log) Glacial drift:
Glacial drift: Glacial drift: Band, silt, gravel 3 3
Clay, red 60 60 Sand, yellow 62 (73 Peat [3 9
No record 100 160 No record 2 [ Sand and silt, red 2 11
Gravel 10 170 Sand, yellow 33 99 Clay, red, silty, plastic b 16
Cataract formation: Gravel, clayey, compact 13 103 8and with grsvel Y 20
Dolomite, grayisa-buff 25 199 Sand, yellow 3» 138 Clay, red, soft, pebbly 2 22
Limestone, gray 8 275 Sand 2 24
Richmond group: Gravel (small flow of water) 3 21
Dolomite, gray 166 b33 Sand, fime, yellow, compact 17 b
Shale, grsy b3 o
Dolomite, gray b s
Shale, gray 205 650
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Table B .-.Selected logs of wells and test borings in Mackinac County, {continued)

Thick- Thick- Thick-
ness Depth ness Depth ness Depth
_ {feet) (feet) (feet) (feet) (feet) (feet)
k2N 3W 20-2 k2N 1E 34-3 Altitude 380% 41N 3W 31-15--Continued

Glacial drify: Glacial drift: Cataract {*) formstion:

Clay, boulders, some hardpan 27 27 Clay, blue 5 5 Dolomite, blue, shaly 35 11ks
Gravel 3 30 Clay and fine sand 11 16 Dolomite, brown, cherty 5 11%

Salina formation: Dolomite, light 16 1166

Limestone 3 33 BIK 5W 1-1 Altitude 700
Glacial drift: bIN IW 1-8 Altitude 590
42N 3W 30-1 Altitude 625 Clay, gumbo and muck 10 10 Glacial drift:

Glacial drift 20 20 Clay 32 B2 Clay, boulders 38 38

Salina formation: Salinaformation: Engadine dolomite: 7 b5
Limestone 22 ke Shale 48 90

Limestone 8 98 41N 1E 2-1 Altitude 610
2N 2w 4.2 Altitude 600 Glactal drift ™ ™
Glacial drift: LIN 5W 25-1 Altitude 590 Engadine dolomite:
Clay 50 50 Glacial drift: sandstone (1) 15 90
Ko record k2 92 Clay 3 3 Limestone 42 132
Quicksand b 96 Salina formation:
Limeatone, brown 27 30 kIR 1E 2-2 Altitude 605
2N 2w 4.3 Altitude 600 ) Glacial drift 70 70
Glacial drift: LIN %W 25-2 Altitude 590 Engadine dolomite:
Clay, red, plastic 50 50 Glacial drift: Sandstone (1) 18 88
Quicksand at -- 30 Sand and clay [ 6 Limestone 38 126
Clay 10 16
A2N 2W 16-1 Altitude 580% Salina formation: 41N 1E 2-3 Altitude 595

Glacial drift: Limestone, brown and white 2& 4o Glacial drift 52 52
Muck and gravel 1 1 Limestone breccia, brown and Engadine dolomite:

Clay, red, silty 24 25 white 100 1%0 Rock, brown, black 7 59
Clay, blue and red, with sand & 29 Limestone, brown, bard 10 150 Dolomite 3% 93
silt 1 30 Limestone, brown and white 20 170

Gravel (small fiow of water) 3 33 41N 1E k-1 Altitude 605

Engadine dolomite: 4IN SW 26-1 Altitude 590 Glacial drift:

Limestone, boulder {bedrock?) 2 35 Glacial drift: Boulder till 91 [+28
Sand and clay 22 22 Gravel, cemented 22 113
2N 1W 3-1 Salina formation; Niagara series;

Glacial drift: Limestone 12 34 Limestone, blue-gray, hard 3 116
Sandy loam 7 i Limestone, brown, hard, abrasive T 190
Boulder till 27 34 LIN 4% 5-1 Altitude 70O
Sand, fine 16 50 Salina formation: BN LE B2 Altitude 61%

Bardpan (t1l1) 40 90 Sbale 45 5 Glacial drift:

Sarnd, fine, water-bearing 15 105 Limestone 3 48 Boulder till, fine sand, cemented

Clay, red, plastic 3 108 gravel 8

Sand, fine, silty 5 112 41N 4W 31-1 Altitude 600 Engadine dolomite:

Sand, coarser 2 114 Glacial drift: Limestone 22 10k

Ciay 1 15 Clay 21 21

Sand, fine 5 120 Salina formation: KN 1E b6 Altitude 683

Doulder till 10 130 Shale 10 n Glacial drift:

Sand, water-bearing & 134 Limestone 6 37 No record 12 12

Gravel, cemented 38 50

42N 1w 2b-1 LIN W 36-2 Engadine dolowite:

Glacial drift 63 63 Glacial drift: Dolomite, hard, and limestone 23 73

Niagara series: Gravel and cobbles 15 15
Dolomite 87 1%0 Clay, red 25 1™ 1K 28 6-1 Altitude 388
Dolomite, white 73 223 Mackinsc breccia: QGlacial drift:

Rock, soft 70 110 Gravel 6 6
42N 1W 28-2 Altitude 382 Clay, blue, soft 13 19

Glacial drift 26 26 41N 3W 30-1 Quicksand and clay 16 35

Engadine dolomite: Mackinac breccia; Boulder till 2 37
Dolomite (water at 30 ft.} 13 33 Clay, limestone, some gypsum 23 23 Engadine dolomite:

Limestone 5% 80 Limestone 9 32 Dolomite 10 174
Gypsum, white 21 53
k20 1W 36-2 Altitude 620 Limeatone, shaly 3 56 4ON W 5-3 Altitud
Glacial drift: Gypsum 9 65 Glacial drift:
Hardpan (till) s51 51 Sand and clay 22 22
Gravel 57 LIN 3W 31-1 Altitude 600 Mackinac breccia:
Engadine dolomite &t .- 57 Glacial drift: Limestone, gray 5 27
Clay 7 7 Limestope breccia, shaly, at - 27
42N 1W 36-7 Altitude 620 Mackinac breceia:

Glacial drift: Gypsum 1 8 LON 4w 8-4

Gravel 13 13 Shale, gray and red, soft 2 10 Mackinac breceia;
Sand 5 18 Gypsum 1 11 Limestone 50 50
Hardpan (till) %0 8 Shale, red and gray 39 50 Shale, soft,{water at 220 ft.) 170 220
Engadine dolomite:
Dolomite (water at 65 ft.) 13 71 41K 3W 31-2 Altitude 595 LOR W 8.6
Limestone, water-bearing 2 73 Mackinac breccia: Mackinac breccia:
Shale, soft, or clay 55 55 No record {shale) 146 146
42N 1w 36-8 Limestone 15 70 Shale 716 222

Glacial drift 26 26 Shale breccia (vater) 2 22t

Engadine dol : LIN 3W 31-15

“mlmue omtte: 12 38 Glacial drift: LON kW 8-8 Altitude 620

No record 3N 3h Mackinsc breccia:
42N 1E 31-5 Altitude 610 Gravel, with gypsum 11 55 Shale, soft 60 60

Glacial drift: Mackinac breccia: Sbale, red, bard (water at 14l ft.) 81 141
Clay, boulders 50 50 No record 18 63

Niagare series: Dolomite 26 89 hoN bW 12-3
Limestone 84 134 No record 11 100 Glacisl Arift:

Dolomite, dark & 104 Boulder till 45 s
42N 1E 31-11 Altitude 610 Ho record 70 1Tk Sand, water-bearing, at - 45

Glacial drift: Gypsum 13 187 Clay till, sandy 27 72
Clay and hardpen 51 5L Shale, red and blue 68 25% Sand end gravel, water-bearing 7 19

Engadine dolomite: Qypsum > 260
Dolomite, grsy 21 72 Shale, red and blue ko 300 4ON W 7-1 Altitude 600
Dolomite or limestone 5 T Gypsum at - 300 Fill 15 15

Shale, blue, with gypsum 126 L6 Mackinac breccia:
42N 1E 31-12 Altitude 610 8elina{?) formation: Shale, red and blue (salt vater) 385 Loo

Glacial drift: Dolomite, gypsiferous 18 bk Shale, red {salt vein) 4 Lok
Hardpan 50 50 Dolomite, light 19 463 Salina{?} formation:

Limestone 33 8% Dolomite, dark brown 7 510 Shale, blue 100 504
Niagaran series: Nisgara gseries;
k2K 1E 31-13 Altitude 595 Dolomite, light 60 570 Limestone, buff, with dolomite

Glacial drift 30 30 Dolomite, white, sandy {good and gypeum 300 8ob

Engadine dolomite: vater at 575 ft.) 15 585 Bandstone, oily, and vhite lime-

Limestone 10 40 Dolomite, hard, cherty 7 592 stone, vith gypsum 95 899
Dolomite, white, sandy ( sulphur Sandstone, calcareous, gray 20 919

water from 681-7811) 196 788

Dolomite, brown 232 1020

Limestone 90 1110



Table M .--Selected logs of wells and test borings in Mackinac County, {Continued)
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" Thick- Thick- Thick-
ness Depth ness Depth ness Depth
{feet) {feet) {feet) {feet) (feet) {feet)
LON 3W 7-2 Altitude 620 LON 3W 19-3 Altitude 605 LON 3W 15-8 Altitude 565

Glacial drift: Glacial drift: Water 13 13
Gravel and clay 15 15 Sand and gravel 17 17 Glacial drift:

Mackinac breccia: Hardpan 5 22 Grevel, fine 1 1k
Shale, soft (vater at 121 ft.) 106 121 Mackinac breccia; Clay, firm, blue, silty, gravelly 4 18
Limestone 1 122 Clay, blue {little water at Clay, soft, sandy, blue, vith
Sand, water-bearing, at -- 122 23 ft.) 26 L8 seazms of gray sand 5 23

Limestone 16 6l
4ON 3w 18-2 Altitude 580 * Shale, red and blue 96 160 4ON 3W 19-11 Altitude 372

Water 17 17 Water 6 6

Glacial drift; 4ON 3W 19-k Altitude 605 Glacial drift:

Silt, soft 8 25 Glacial drift: Clay, bard, red, gravelly 12 18
Clay, bhard, stony, red 13 38 Sand and gravel, clay {small Clay, soft, red 11 23
water flow) 16 16 Clay, stiff, green 4 33

4ON 3W 19-1 Altitude 585 Mackinac breccia: Stones, loose 5 38

Glacial drift: Limestone, soft 9 25
Clay 5 5 Clay, blue 19 sl ON 3W 30-1 Altitude 559

Mackinac breccia: Limestone 16 60 Water 19 19
Limestone, white bl 10 Shale, blue 10 70 Glacial drift;

Limestone 35 45 Shale, red 100 170 Sand, “"streap-wvashed” 1 20
Shale, gray 5 50 Shale, light-gray 28 198 Clay, firm, blue, sility 1 21
Shale, gray 12 210 Clay, soft, blue 6 27

40N 3W 19-2 Altitude 39k Shale, red 10 220

Fill 10 10

Glacial drift: LON 3W 19-7 Altitude 568
Sand, beach 7 17 Water 10 10

Mackinac breccia: Glacial drift:

Shale and clay {quicksand at 117 Sand, yellow, gray, gravelly 1 11
ft. 100 17 Clay, firm, blue, silty 10 21
Rock; loose, and water 10 127 Clay, soft, blue, silty 2 23
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Table 5.--Summary of data from seismic study of the bedrock surface in
(Adapted from U. S. Corps of Engineers, 1949,)

Mackinac County.

Location Corps of Depth
b s m R OUEENS pacacl
NE W 25 L3N W 4 70
) SE 35 43N W 27 85
SW sW 36 43N 3w 3 b2
W i) 36 43N W 25 15
NE W 5 L3N ow 7 Below 131 2/
NE NE 7 43N aw 6 Below 143 2/
NE NW 19 L3N ow 5 Below 110 2/
SE sw 2 LoN 3w 18 36
sw sw 2 LoN 3w 19 L2
SE SE 2 kon 3W 2 12
)7 sW 2 k2N 3w 22 32
W NE 2 k2N 3w 23 75
swW SW 2 hon 3W 20 36
SE SE 3 hoN 3W 2k 46
NE SE 3 koK 3W 21 51
SE SE 3 L2N 3w 26 63
SW SE 3 LoN 3w 1 T1

l/ Depth to bedrock given in feet below land surface.

2/ Depth to bedrock not known. Seismic data indicate
glacial drift present at depth given.
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Table €.--Specific capacities of wells in Mackinac County

E - Drawdown or discharge estimated; M - drawdown and dis-
charge measured; R - drawdown or discharge reported.

4

Well Aquifer Drawdown d?gggagge §£;§§§§§

Number Symboll/ Lithology (feet) (gpm) (gpm/tt)
L3N oW 28-3 Qed Sand, fine, yellow 5 50 R 10
L3N 9w 28-L Qed Sand 5 30 R 6
LIN oW 29-6 Qed Coarse sand 6.5 22 R 3.4
43N 3W 1k-1 Qed Sand and gravel 20 60 E 3
k3N 3W 4.2 Qed Do, 4.6 L M .9
LIN  3W 31-13 Qed Do. 10 15 R 1.5
hiN bW 36-1 DSm Brecciated limestone 20 15 R .15
My bW 36-3 DSm Do. 15 3 R
LoN W 5-3 DSm Limestone, broken 2 50 R 25
YoN Ww 8-4 DSm Shale 110 6.5 R .06
LOR 4w 9-1 DSm Shale, sandy 90 17 R .19
LON bW 9.2 DSm Shaly sandstone ? 25 15 R .6
LON MWW 9-6 pSm Shale ? 36 8 R .22
boN W 7-2 DSm Limestone and sand ? 50 8 R .16
4oN bW 32-1 Ss Limestone 10 6.6 R .66
41N 5W 23-1 Ss Limestone and shale 1.88 36 M 19
LIN SW 26-1 Ss Limestone 5 50 R 10
YIN 4w 31-1 Ss Do. 10 15 R 1.5
koN 3IW 3.2 Se Dolomite 8 10.5 M 1.3
LoN 3W 12-1 Se Do. 1 15 R 15
boN 1w 25-1 Se Limestone 2 12 R 6
kon 1w 25-2 Se Do. 25 7.5 R .3
bpN 1w 25-3 Se Dolomite 9 15 R 1.7
4oN 1w 3b4-1 Se Limestone 13 15 R 1.1
LoN 1w 36-3 Se Do. 28 13 R L6
428 1E 30-1 Se Do. 35 9 R .25
LoN 1E 31-12 Se Do. .5 13 R 26
LIN 1E k-2 Se Do. 10 10 R 1
YIN 2E 6-1 Se Dolomite 6 25 R L
L3N 10W 26-2 Sm Limestone 50 75 E 1.5
L3N 9w 22-2 Sm Do. 10 150 E 15
43IN 9w 29-7 Sm Do. 84 500 R 6
boN 1w 2bk-1 Sm Dolomite Lo 6 R .15
LIN 1E b4-3 Sm Limestone 50 13 R .26
LYN 11W 19-3 Sb Limestone .84 1.0 R 1.2
boN 12w 7-1 Sb Do. 2.5 €0 M 2L
Loy 12w  3-1 Sb Do. 1 100 R 100
WoN W 2.2 Se Limestone 30 25 R .8
YoN TW 2-3 Se Do. 4 30 R 7.5
L3N 84 3-3 Sc Do. 2.3 6 R 2.6
4LIN OW 11-2 or? Limestone 2 2007 R 100
l/ See table 2,
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Teble 7.--Chemical analyses of water samples in Mackinac County

Aquifer: Symbols used are those listed and described in table 1.
Analyst: U, U. S. Geological Survey; M, Nichigan Department of Health.
Remarks: WSP 236, data taken from U, S. Qeological Survey Water-Supply Paper 236; Ice, water collected through hole broken in ice;
Turb., turbidity; Temp., temperature in * F.; Li, lithium; Cu, copper; Zn, zinc; Al, sluminum; POy, phospbate; N. C., non-
carbonate bardness (as CaC0z).
Chemical constituents parts per million , 8
Well ~ g
designation | 8 3 = E g
T. R. see.-No,| 5‘ % = 12 s e §§
or = H | E 82 18 v © Tele o EG Remarks
source |8 g —~ ] |- “% | p~ |8 8 ] -4 23188 | ok
S1E ¢ 39| e 8aliqbsl 3 V3 |88l &3 Bo ElEm 3R E8 | i
T a < FIRTIE Y 53 I~ ag 32184588 «8 | & o
z]8 & [32]=2 faislje) 3 58|28 88 38| BE|EdE| 27|47 |8%n
Presh Ground Water
LN 12w 10-1 Jcm [ U 9-11-56{ 5.1 k| ook k2 | 16 27 ]5.9 156 o 59 30 7100 263 171 460 |7.4 { N.C., b3; Color 2
26.1 [Cw (M| 2-21-39( - | Tr. - - - - - - - - 92 - - - 230 - -
26-1 |cm [ M| 1-26-40 |12 - - w6 | 20 55 11 |8 59 91 - - 372 199 . -
36-5 |sb | M| 9-1%.%0| - |0 - - - - - - - - 18 - - - 1,680 - -
3w 11w 21-2 ISm | M| 11-17-%2 - 2.8 | - - - - - - - - 14 - - . 280 . -
21-2 |sm | M]|11-21-%2( - 3.0 | - - - - - - - - 1 - - - 260 . -
43N 10w 16-2 {Sa | M |10-17-56| 9.0 | O [ 43 125 1711 2% |0 9.0 o 1.0 | © 210 210 400 |7.6 | 0dor, none; Turb., 0; Color, 2
3@ oW 28-3 [Qs | M| 3-13-57 - w6 | 13 | - - 200 | - - - - - - 170 390 | -
29-1 |sSm | - 1937 - - - 52 | 16 - - 227 | - - 7.3 4 - - - - - - | Computed from bypothetical
corbinations
29-1 |sm | U| 8-27-56] 7.k 151 - 32 |27 0.8{0.2 223 |0 9.1 1.2 | .0] 110 193 191 358 17.6 | N.C., 8.0; Color, &
29-7 |sm |U| 8-27-%6{ 8.5 [0 0 49 | 17 0.9(0.8| 222 |0 9.9 £ 0 .81 191 | 192 | 356 [7.8| Temp., bb; N.C., 10; Color, 2
IR 3w 1bk.2 jQudl U 10-18-%6| 8.6 05 03] 34 | 14 6.8|1.1| 160 |0 12 o .1 .0 147 12 267 [7.8| Temp., 43; N.C., 11; Color, &
L3N IW 13-1 Qs | M| 3-11-%7 - - - 77 | 40 - - 205 | - - - - - - 360 820 | - | Temp., 45
N 12w 7-1 Isb | U |10-17-% | 8.0 97 |0 67 | 16 0.8f1.1] 270 |0 8.0 [} 4 1 238 233 427 (7.3 | Temp., kk; N.C., 12; Color, 6
hoN 6w 22-% [Qs | U 10-19-%€ | 21 20| 0 59 { 35 3.912.11 287 |0 5k .2 1.2 .0 311 291 528 |7.7 | N.C., 56; Color, 2
22-10 | Qgd; M| 7-29-36 - - - - - - - - - 29 - - - - - 6.9
LoN W 3-2 |Se | M| 2-1k.57 - - - - 33 - - 351 - - - - - 284 | 285 | 550 | -
9-1 |se | Uf 2-1k-57| 6.8 09 o1 71} 29 2.5 1.c] 273}0 71 2.8 .7 .9 324 296 550 [7.5| Temp., bb; N.C., 72; Color, 1
10-2 |Qeg| M| 3-11-57| - - - 65 | 29 - 380 | - - - - - 280 | 570 | - | Tewp., b
42N 1E 31-.3 |Se | U[ 10-18-% | 10 5610 29 | 32 45119 2850 12 T0.9 .1 226 204 402 {7.9] L1, O; Cu, 0; Zn, O; Al, O.1;
POy, 0; N.C., 3; Color, 4
YIN W 31-12 [ DSm| M| 9-26-56] k.0 | O [¢] 140 | 32 11 3.5 380 165 1b .6 |38 £ho 585 |1,000 |7.2| Odor, none; Turb., 0; Color,15
BN I 1.8 [sSe | M! 7-21-53} - - - - - - - - - 5.0} - - - 335 -1 -
1-10 [ Se | M| 7- 9-%52 .10 - - - - - - - - - 6.0 - - - 270 - -
Mineralized Ground Water
4N 9w 17-2 | Otb| M| 1-29-37( - - - 195 | 121 1,090 welo 2b5 | 2,120 - - 4,160 - - | ~ | Drilled into Css; Specific
gravity st 15°* C., 1.00%
4oN 6w 22-1 | Ss | U 10-19-%6 |12 0.99] 0 486 | 98 3.8{ 3.2 | 1220 1,460 o 1.5] 0,012,310} 1,620 12,290 { 7.4{ L, 1.1; X.C., 1520; Celer, 1
22-G | Ss | M| 9-13- - - - - - - - - - 520 - - - - - - |65
22-9 | S8 | M| 10- 1-36 - - - - - - - - - Shi - - - - - - 16.9
kIR 5w 23-1 | 88 | U 10-12-56 | 5.6 o2l 0 ko | 2k 6.5] 1.7 | 2480 996 5.5] Jb{ &,1]1,79011,250 {1,910 | 7.6} L1, O.h; Temp., B4; N.C., 1040;
Celor, 7
41X 4w 36-1 | DSm| M| 9-26-%6| 1.0 .07} O ko5 | ko 9.0f 3.1} 3020 1,110 6.0 .8 0 2,000 | 1,400 | 2,400 | 7.5} Oder, none; Turb., 3; Color, 8
WIN 3w 31-13| DSm{ M| 9-26-5€ | 4.0 bo| o sks | 39 [ 11 | 2.38] 356{0 | 1,190 8.0f .71 0 [2,130]1,50|2,400]7.3| 0dor, none; Turb., 0; Color, 7
YON B 9.6 | DSm| M| 11-2ka - S0 - - - - - - - - 11 - - - 11,920 - ~ | SO reported very high
Surface Water
Straits of Mackinac|U| 9-20-0€ |17 02| - 27 7.7 kg 109 | 5.9 £.6 2.6 - 0.2 126 - | WSP 236; Turb., 1
at Midchannel
do. U] 10-20-06 | 9.2 02 - 26 | 1.k bk 105 6.6 6.5 2.6 - 3 s - - - | WSP 236; Turb., 1
do. Ul 11-20-06 | 9.5 0% - 28 8.8 3.4 117 { 2.4 6.4 2.9t - -3 120 - - ~ | WSP 236
do. U| 12-20-0€ {10 06 - 2% 7.1 b7 105 1.6 6.2 2.6 - Tr. 108 - - - | WSP 236; Turb., 1
do. U} 1-20-07 | 6.2 ok - 26 8.1 3.2 110 { 1.6 6.2 2.81 - R 110 - - - | wsP 236; Turb,, 1
do, ul 2-19-07 |12 .03 - 26 8.1 5.4 113 3.4 7.6 2.8] - .3 120 - - - jwsp 236
do U{ 3-20-07 [ 14 031 - 25 7.9 5.0 111 | Tr. 7.9 2.61 - R 17 - - - | wsp 236
do Uy 4-21-07{ 8.4 oul - 2€ 8.1 &7 1120 3.5 2.y - .3 115 - - - | wsp 236
do, u{ 5-20-07 | 9.3 031 - 27 8.7 5.k 115 2.6 7.8 2.5 - .2 121 - - - | wsp 236
do. Uu| €.20-07 8.6 Lok - 261 8.4 6.6 116 | k.5 7.7 3.0f - 5 120 - - - | wsp 236
do. Ul 8-20-07 {11 Lok - 28 9.4 k.2 1201 3.5 T.4 3.2 - R 123 - - - | WSP 236
L. Buron at St. M| 3- 624 | T.2 - - 26 9.3 3.0 W01 - 19 bS) - - 105 - - -
Ignace
do. M| 7-30-27 | 12 - - 281 1.5 Tr. w1 - 1 5.0{ - - W6 130 -] -
do. M{ %- Ba37 1 2.8 bS] - 26 8.7 7.3 10410 2k kst - - 122 100 - -
a0 Ml S5-7-%21 2.9 111 [ - 261 7.8 11 nsé|lo 13 a.0fo0 0 126 981 200} 7.6| Turb., 2.5; Coler, 5
do. M| 10-12-56 4.0} O o 25 7.3 %.%10.8 ] 12 4,00 0 110 92 220 [ 7.8} 0Odor, none; Turb., 0; Color, 3
Carp R.-Sec. 19, U] 2-1k-57 | T.4 -3 811k 1.2] .6| 170| 0 9.8 6] .1 .9 165 153 282} 7.5| Ice; Color, 2k
T. k2 N, R.3W.
Nuns Cr.-Sec. &, M| 2-14-57 - - - 0] 18 - - 210 - - - - - 206 175 390 - | Ice
T. B2 X, R, 2 W,
McXay Cr.-Sec. 3k, | M] 3-11-57 - - - 46 25 - - 2oht - - - - - - 220 L50f - | Ice
T. 42 N, R. 1 EJ
Pt.Aux Chenes RySec, M| 3-12-57 - - - 1] 1.2 - - Ly - 10 0f - - - 0| 160{ - | Ice
25, T. B1K,R. 5W
Rabbits Back CreSec.M| 2-14%-57 - - - 150 - - - - - 300 - - - 610 30 800| - | Ice
30, T.M1K, R 3W4
Noran R.-Sec. 10, |U| 2-18-37( 9.5 .01 0 233 | 26 5.8]1.3} 193} 0 487 6.0 .31 2.3 93] 689] 1,170| 7.k] Ice; Coler, b5

T. M N, R. bW,
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