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The State Geological Survey collects,
interprets, and disseminates basic
information on the geology and mineral
resources of Michigan. '

Its activities are guided by public service
available to all who are interested in the use

or development of our resources, the protection
of our environment, and sound land use management.

Geologic information is basic to these practices,
and geologic reports are an important aspect of
public service.

The MICHIGAN GEOLOGICAL SURVEY and the
UNITED STATES GEOLOGICAL SURVEY

have cooperated for many years producing
basic information on water resources.

This report, one of many county, city, and

area reports, is a product of that continuing
program.
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PREFACE

The purpose of this report is to provide information needed in
the search for water supplies from wells and springs in Baraga County.

For many years the state and federal geological surveys have
cocperated in producing basic information on water resources in
Michigan. This report is one product of that continuing program;
and was made possible by the assistance of county agencies, munici-
palities, industrial concerns, well drillers, and many local residents.

Detailed records on wells and chemical analyses are included in
the several tables in the Appendix at the rear of the report.

The basic information on the bedrock geology of Baraga County
was furnished by Robert C. Reed of the Geological Survey Division,
Department of Natural Resources. The report was reviewed by Arthur
E. Slaughter of the Geological Survey Division, Department of Natural
Resources. Artwork is by Jim Campbell.

Charles J. Doonan,

Engineering Technician

Water Resources Division,

Geological Survey,

United States Department of the Interior

John R. Byerlay,
Geologist and Supervisor
Water and Environment Section,

Lansing, Michigan Geological Survey Division,
April 30, 1973 Michigan Department of Natural Resources
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GROUND WATER AND GEOLOGY OF BARAGA COUNTY, MICHIGAN

Abstract

Most wells in Baraga County obtain water from beds of sand and
gravel in morainal and lakebed deposits or from the Jacobsville Sand-

stone.

Yields of wells range from a few to as much as 1l5 gallons
per minute, but most wells probably yteld less than 10 gpm.

Large

areas, where igneous and metamorphic rocks crop out or are covered
only by thin drift, are unfavorable for obtaining enough ground water

for even a domestic supply.

Quality of water from most wells is sat-

isfactory, although most water supplies are hard and some are high

in iron content.
stone may yield salty water.

Some of the deeper wells in the Jacobsville Sand-
Most large public water supplies are

obtained from Lake Superior, but some smaller supplies are obtained

from wells and springs.

INTRODUCTION

Nearly all rural residents in Baraga
County depend on ground water for their domes-
tic supplies, whereas two of the three munici-
pal water supplies are obtained from Lake Su-
perior. Yields of most wells are small, and
in some areas it is practically impossible to
obtain a supply adequate for a modern house-
hold.

This report describes the occurrence of
ground water in glacial and bedrock aquifers
and summarizes data on representative wells
and springs. Maps showing the surface distri-
bution of glacial materials and bedrock forma-
tions (in pocket) are keyed to the availability
of ground water in the various aquifers. In-
cluded also is a map showing hydrologic data
on selected wells.

Descriptions of public water supplies from
all sources are included as permanent records
for evaluation of future changes. Data on
other wells and springs are included in the
appendix.

Cooperation and Acknowledgments

For many years the State and Federal geo-—
logical surveys have cooperated in making in-
vestigations of the water resources in Michi-
gan. This report is a product of such an in-
vestigation. Assistance in obtaining data
used in this report was provided by well drill-
ers, local public officials, and village and
rural residents. Bedrock geology was furnished
by Robert C. Reed, Mining Geologist with the
Geological Survey Division. A. E. Slaughter,
State Geologist, provided encouragement and
assistance in the study and reviewed the final
report.

Well-Numbering System

The well-numbering system used in this re-
port relates well location to the rectilinear
system of land subdivision with reference to
the Michigan prime meridian and base line. The
first two parts of a well number designate the
township and range; the last part designates
the section and the well number within the
section. Thus, "49N 33W 18-2" is the second
well inventoried in section 18, Township 49
North, Range 33 West. Locations and hydrologic
data of selected wells are shown on plate 1
(in pocket).

Geography

Baraga County is in the northwestern part
of the Northern Peninsula of Michigan (fig. 1).
The 1970 census shows a county population of
7,789, about half of which live in or near the
towns of L'Anse and Baraga. Manufacturing and
logging are the principal contributors to the
economy. Since 1950 agriculture has rapidly
declined in economic importance and at present
only 6 percent of the county's 904 square miles
is farmed. Beef and dairy products account for
most of the farm income. Tourism, although in-
creasing, is at present a small contributor to
the economy. In 1964, tourist expenditures
equaled about 4 percent of the total retail
sales.

Topography and Drainage

Baraga County is generally hilly. Large
rolling hills cover the northwest part of the
county, except for a broad level plain along
the Sturgeon River (pl. 1). A large relative-
ly flat sandy plain lies north of the Sturgeon




River in the west-central part. North and east
of U. S. 41 the hills are steep, and many large
rock outcrops are present. Altitudes in this
area range from 1,500 to more than 1,900 feet.
Mt. Curwood (altitude 1,980 feet), the highest
point in Michigan, is in this upland area.
South of U.S. 41 and M-28 the hills become less
steep, and broad valleys and fewer rock out-
crops are present.

Altitudes range from just over 600 feet
in marshy areas along Huron and Keweenaw Bays
to more than 1,900 feet near the headwaters of
the Peshekee River in the east-central part of
the county.

Most of Baraga County is drained by the
Sturgeon River (fig. 2). The Falls River and
several small streams drain the north-central
part and flow intc Keweenaw Bay. 1In the north-—
east part, the Silver, Slate, and Ravine Rivers
flow into Huron Bay. The Huron River flows in-
to Lake Superior. The Spruce and Peshekee
Rivers, which drain a small area on the east
side of the county and several streams in the
south tier of townships, are part of the Lake
Michigan drainage basin.

GEOLOGY

The most conspicuous surface geologic
feature of Baraga County is the Peshekee Up-
land, 1,500 to more than 1,900 feet in alti-
tude, in the east-central part of the county
(fig. 2). Precambrian bedrock is exposed or
is thinly mantled with drift in the Peshekee
Upland and also in large areas in the south-
western part of the county (pl. 2). Glacial
drift is also thin or absent in places in the
northern part, especially in areas bordering
Keweenaw and Huron Bays. Areas of thicker
drift occur in the Baraga Plains, Sturgeon
River Valley, and the Keweenaw Moraine. Geo-
logic maps (pl. 2) show the areal distribution
of glacial deposits and bedrock.

Bedrock Formatiomns

Lower Precambrian

Lower Precambrian rocks, chiefly composed
of granite and gneiss, occur in the Peshekee
Upland in the east-central part of the county
(pl. 2). Topographically, this rock unit
stands several hundred feet above the adjacent
bedrock formations. Banded gneiss is common
in this unit --- a result of engulfment and
assimilation of former volcanic and sedimen-
tary rocks by granite magmas near intrusive
contacts. Older Keewatin volcanic and sedi-
mentary rock units also occur, but are poorly
represented in Baraga County as compared with
Marquette County to the east. Only scattered

remnants have been preserved within the layered
masses of Laurentian granitic type rocks.

Middle Precambrian

Middle Precambrian rocks occur in the
northeast, central, and southern parts of the
county (pl. 2). The major part of the middle
Precambrian rock unit is composed of Michi-
gamme Slate and associated clastic rocks. The
unit may be as thick as a few thousand feet.
The Marquette Syncline, which contains iron
formations, extends westward from Marquette
County into the eastern part of Baraga County.
Minor amounts of iron ore have been mined from
the iron formations.

Upper Precambrian

The lower and middle Precambrian rock
units in Baraga County are cut in places by
east-west trending diabase dikes. These dikes,
of late Precambrian age, though numerous, are
of small areal extent and are not mapped on
plate 2.

Cambrian or Precambrian Jacobsville Sandstone

The Jacobsville is a light-red to brown
medium-grained quartz sandstone containing
bleached spots or layers. It includes beds
of fine-grained sandstone, shale, and conglom—
erate. The Jacobsville subcrops in the north-
western part of the county, thinning to the
southeast, and pinching out at the south end
of Keweenaw and Huron Bays.

The formation dips northward 1 to 5 de-
grees and thickens rapidly to more than 1,000
feet. Massive and crossbedded Jacobsville
Sandstone is exposed in cliffs or underlies
beach sand along Keweenaw and Huron Bays.

Glacial Formations

During the Pleistocene Epoch, Baraga
County was traversed by vast sheets of glacial
ice, which advanced and receded at least four
times from the Labrador center in eastern Can-
ada. The surficial glacial features were
formed during the recession of the most recent
of these glacial advances, known as the Valders
advance, which terminated on the Precambrian
highlands in southern Baraga County about
11,000 years ago. Baraga County was covered
by the Keweenaw Lobe, a sublobe separated from
the main Superior Lobe by the highlands of the
Keweenaw Peninsula northwest of Baraga County.
The Keweenaw Lobe moved southwestward in Ke-
weenaw Bay, then spread generally southeast-
ward onto the highlands.

As the Keweenaw Lobe melted back to the
position of the Keweenaw Moraine in Houghton
and Baraga Counties, a series of proglacial
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lakes formed from ponded melt waters. These
lakes later merged into one big lake, glacial
Lake Duluth, which probably occupied the west-
ern part of the Superior Basin. During the
time of glacial Lake Duluth, another lake,
glacial Lake Baraga, occupied the area west of
Alberta known as the Baraga Plains. Hughes
(1963, p. 209) implies that Lake Baraga may
have existed as a small, but separate, glacial
lake, at least during the early stages of Lake
Duluth when the ice stood on the Keweenaw Mo-
raine. The lake may have been connected with
Lake Duluth during its later stages.

Unstratified Deposits

Unstratified glacial deposits, or glacial
till, is deposited directly from the ice with
little washing or sorting of material. The
result is a heterogeneous mixture of clay,
silt, sand, gravel, and boulders. Till was
deposited as moraines during intervals when
the rate of melting at the ice margin nearly
equaled the rate of ice advance. Ground mo-
raines, or till plains, were formed either by
lodgement (plastering down of till at the bot-
tom of the moving ice), or by ablation (the
deposition of till by the melting and evapora-
tion of stagnant ice). Till deposited by the
Valders ice in northern Baraga County is gen-
erally pink. The coloring was caused by red
hematite-rich clay from glacial Lake Keweenaw,
which occupied the Superior Basin during an
interglacial period before the Valders advance.

The most extensive deposits of till in
Baraga County occur north and west of the Pre-
cambrian highlands. Much of the till was
washed by glacial lakes, which deposited a thin
layer of lake clay or sand over the till. Till
also occurs in the highlands as discontinuous
knolls, ridges, and as thin coverings on slopes
and valley walls. The dominant surface fea-
tures in the highland area, however, consist
of rock knobs and swamps. Several small drum-
lins or drumlinoid features, possibly rock-
cored, were identified by Leverett (1929) in
the south-central part of the county. Leverett
noted that the drumlins and drift ridges are
oriented south-southwestward, parallel to the
general direction of ice movement.

Moraine and ground moraines: Three major
moraines were identified in Baraga County by
Leverett (1929). The Keweenaw Moraine (fig. 2),
which was deposited as a part of the terminal
margin of the Keweenaw Bay Lobe and roughly
follows the outline of Keweenaw Bay, is the
best developed. The southeast edge of this
moraine is banked against a steep slope of the
Peshekee Upland. Much of the northwestern part
of the moraine, especially southwest of L'Anse,
is water-washed. Some of the till in this area
could be classified as ground moraine.

The second major moraine, mapped as the
Marenisco Moraine by Leverett (1929) and

Martin (1957), lies in the southern third of

the county south of the Sturgeon River (fig. 2).
Except for somewhat thicker drift in the south-
eastern part of this area, and in the area
north and west of Covington, the drift is lim-
ited to thin coverings on slopes plus isolated
ridges, a few of which resemble drumlins. No
attempt was made to map these isolated feat-
ures on plate 2.

A third morainal area, 1 to 3 miles wide,
extends northeastward from the Marenisco Mo-
raine near Covington. The area was mapped as
the Covington Moraine by Leverett (1929). The
Covington Moraine is not delineated on figure
2, as its surface expression is little more
than a thickening of the otherwise patchy ve-
neer of drift covering parts of the highland
area. Another area of thin moraine occurs
northwest of the Keweenaw Moraine. The de-
posits here are water-washed and overlie the
Jacobsville Sandstone.

Stratified Deposits

Stratified drift, in contrast to glacial
till, is deposited at or near contact with the
ice ablation—-front or from sediment-laden gla-
cial meltwater that eventually discharges in-
to glacial lakes at some distance from the
melting ice. This drift material is washed,
sorted, and deposited in layers. The coarse
materials are concentrated in areas of fast-
moving water in contact with or bordering the
ice, whereas the finer materials are carried
outward and deposited farther from the ice,
where velocities have lower energy. Two gen-—
eral types of stratified drift are identified,
according to origin, with respect to the gla-
cial ice. They are classified as ice-contact
and proglacial stratified drift.

Ice-contact stratified drift: Ice—con—
tact stratified drift features include eskers,
kames, kame terraces, and kettles. These fea-
tures result from deposition of sediment from
meltwater in direct contact with the stagnant
ice and are more closely associated with till
than other types of stratified drift. Ice-
contact drift is identified by extreme ranges
in grain size, included bodies of till, and
deformation in bedding due to slumping caused
by melting ice.

Eskers are distinct ridges of stratified
drift deposited in crevasses or tunnels at or
near the base of the ice. Several eskers, as
long as 4 miles, occur in the southwestern
part of Baraga County.

Kames are steep-sided (generally cone-
shaped) hills of ice-contact drift deposited
by melt water in notches along the ice margin
or in small open areas (moulins) surrounded by
ice. Kettles (pits formed by delayed melting
of drift-buried ice blocks) are often associ-
ated with kames, forming the characteristic




"kame and kettle'" topography found in many
morainic areas. Kames and kettles occur in
some areas of the Keweenaw and Covington Mo-
raines in west-central Baraga County. Also,
kame terraces, narrow flat-topped accumulations
of stratified drift laid down by streams be-
tween a glacier and a valley wall, probably
occur along the borders of some of the linear
swamp—filled depressions in southwest Baraga
County.

Proglacial stratified drift: Proglacial
stratified drift includes outwash, stream, and

lake sediments deposited by meltwater beyond
the ice margin.

Outwash is deposited as broad plains
along the border of a moraine. Valley-train
outwash is deposited in valleys in front of
the ice. Valley-train outwash grades upstream
into ice-contact deposits.

The largest area of outwash in Baraga
County is at the outer margin of the Keweenaw
Moraine bordering the north side of the Baraga
Plains. Some of this outwash is partly covered
by lake sand and thin clay or silt deposited
in glacial Lake Baraga. Small areas of out-
wash occur in stream valleys and bedrock de-
pressions in other parts of the county, but
the outwash in most of these areas is overlain
by swamp deposits and Holocene alluvium.

Lake plain and stream deposits consist of
stratified layers of sand, silt, and clay de-
posited by proglacial melt water in the form
of lake beds, beaches, stream benches, bars,
and deltas. Areas of thin lake clay or sand
deposited during higher glacial lake levels
overlie till in most of the areas of moraine
and ground moraine in the northern part of the
county. These areas were differentiated on
the basis of soil data. 1In this report, they
were mapped as water-washed or water-laid mo-
raine and ground moraine, because most of the
till in these features shows surface evidence
of water washing.

The largest area of lake plain sediments,
deposited in glacial Lake Baraga, is in west-
central Baraga County. These sediments are
probably as much as 200 feet thick, and con-
sist mostly of stratified lake sand with seams
of lake clay. This area is probably underlain
by a "U" shaped valley of glacial origin.
Large areas of sand and clay stream benches
or terraces of the Sturgeon River occur in the
northwestern part of the county. Smaller areas
of sandy lake beds and stream benches are lim-
ited mostly to the northern part. Some beach
deposits, formed during high levels of glacial
Lake Nipissing, are found along Keweenaw and
Huron Bays.

Areas underlain by more than 4 feet of
muck and peat are mapped as swamp in this re-
port. Stratified stream sand, gravel, and

contiguous areas of muck and peat of Holocene
origin are mapped as Holocene alluvium. Allu-
vium occurs in practically all stream valleys,
but the most extensive deposits are in the
Sturgeon River valley in northwestern Baraga
County.

Large areas of swamp occupy depressions
and stream valleys between areas of near-sur-
face or exposed bedrock in the southern part
of the county. Generally, these areas are
associated with areas of Holocene alluvium too
small to map, and probably contain some out-
wash at depth. Several small areas of manmade
land, consisting of stamp sand (mill tailings)
and waste rock, occur along the southern and
western shores of Keweenaw Bay.

GROUND-WATER RESOURCES

Availability

Although most wells in the county yield
only small supplies of water, ground water is
an essential resource to most residents of
farms and small villages. Much of the county
is sparsely populated, and the occurrence of
ground water is not well defined. A few springs
are tapped for water supplies, but most ground-
water supplies are obtained from wells. Hy-
drologic data of selected wells are summarized
on plate 1 and table 1. Logs of wells are
given in table 2.

Wells

Most ground-water supplies in Baraga
County are obtained from drilled wells 4 to 7
inches in diameter and 50 to 300 feet deep
(tables 1 and 2). About half the wells vis-
ited were drilled wells completed in bedrock.
In the northwest part of the county many wells
finished in bedrock, and a few deep wells fin-
ished in glacial drift, flow above land sur-
face. In a few sandy areas small diameter
drive points are used. In areas where the
glacial drift consists of clay and silt, some
households obtain water from large-diameter
dug wells. Most dug wells are about 12 feet
deep. A few very shallow wells yield water of
such poor quality that it is not used for
drinking or cooking.

Wells yielding water from bedrock are
generally cased through overlying glacial
drift and a few feet into rock. Drilled wells
yvielding water from glacial drift are cased
down to the top of the water-bearing formation
and screened in the production zone. Dug wells
are generally more successful then drilled
wells where the earth material is not very
permeable. The large infiltration area and
storage capacity of the dug well makes it




possible to utilize a small rate of inflow of
water. However, shallow dug wells may be sub-
ject to contamination from surface sources.
Driven wells can be used only where earth ma-
terials are permeable enough to allow an ade-
quate amount of water to enter the small-diam-
eter drive point.

Springs

Most springs used as a water supply have
been developed by enlarging the pool in the
discharge area and installing a concrete or
wooden box, or short length of culvert, to pre-
vent collapse of the sides of the pool and keep
out surface water. Most springs are about 3
feet in diameter and 3 to 4 feet deep and yield
less than 3 gpm (gallons per minute) (table 3).
If an electric pump is used, the culvert or box
must be large enough to provide adequate water
storage. There probably are many springs in
the county that have not been developed because

they are too far from the point of intended use.

Quality of Water

Most wells and springs in Baraga County
yield water suitable for household and most
other uses (tables 3, 4, and 5). Of the wells
visited that are finished in glacial drift,
more than half yield water that has iron con-
centrations of more than 0.3 mg/l (milligrams
per liter), the maximum recommended concentra-
tion for drinking water according to the U. S.
Public Health Service (1962). Only a few wa-
ters can be classed as very hard (more than
180 mg/1), and they rarely contained objection-
able amounts of chloride (more than 250 mg/1).
Less than half the wells tapping bedrock aqui-
fers produce water containing more than 0.3
mg/1l iron or more than 120 mg/l hardness. Well
52N 33W 9-1, which taps a sandstone aquifer at
a depth of 496 feet, is the only well visited
that yields water containing objectionable
amounts of chloride. However, several bedrock
wells in the northern part of the county re-
portedly were abandoned because of very salty
water. Water from springs is apt to be soft
to moderately hard but may contain objection-
able amounts of iron (table 3). Most spring
water tested was acidic with some samples show-
ing pH readings as low as 5.8. The quality of
the water in the various aquifers is included
in the section on Sources and Potential of
ground water.

During times of low flow the chemical
composition of water from streams is generally
similar to that of water from shallow aquifers,
because most of the water in the streams is
ground-water discharge. Water from all the
streams sampled is soft to moderately hard
(less than 120 mg/l1), and low in dissclved
solids, as indicated by specific conductance
(table 6). Dissolved oxygen content of water

from the streams sampled ranges from 9.0 to
10.2 mg/1, which is normal for this area.

Water from lakes is similar to water from
streams, although it is generally a little soft-
er and has a lower specific conductance (table
7).

Sources and Potential

The availability of water in glacial
drift and bedrock aquifers is shown on the ge-
ologic maps on plate 2 (in pocket).

Glacial-drift Aquifers

About half the wells in Baraga County ob-
tain water from the glacial drift. Most drift
wells are less than 100 feet deep, but several
in the northwest part are more than 200 feet
deep. Reported yields of wells in glacial
aquifers range from a few to as much as 115 gpm
(table 8). Water from most wells in the drift
is high in iron and most shallow wells yield
water with low pH. None of the drift wells
yield water that is too salty for drinking.

Moraines, ground moraines, and water-laid
moraines: Most wells in the county that yield
water from the glacial drift are in areas
mapped as moraine or ground moraine. Three
types of moraine are delineated on the surfi-
cial map (pl. 2), but well data are insuffi-
cient to demonstrate any differences in yields
of wells in the different types. However,
differences in composition suggest that the
moraine mapped as 1 on plate 2 (above glacial
lake level) will yield less water to wells
than moraines mapped as 2 and 3. Most wells
in morainal materials yield enough water for
domestic supplies, and a few yield more than
30 gpm. Water is soft to very hard and may be
high in iron content. Most wells yield water
suitable for domestic use.

Lake-plain and stream benches: The larg-
est reported well yield in the county was from
a well in glacial lakebeds. This well, at
Camp Baraga, yielded 115 gpm with 32 feet of
drawdown (table 8). The areas of lakebeds in
the western part of the county (pl. 2) will
probably yield moderate supplies to wells, but
only a few wells have been drilled in these de-
posits. Water may be hard and high in iron
content but is otherwise of satisfactory qual-
ity.

Swamp deposits and Holocene alluvium: A
large area of alluvium and swamp deposits oc-
curs in the Sturgeon River valley in the north-
western part of the county (pl. 2), but few
wells yield water from these materials. Else—
where, alluvium and swamp deposits occur in
smaller patches. A few wells yield small sup-
plies of water from these deposits. Where
Precambrian igneous and metamorphic bedrock is



near the surface, these deposits may be the
most practicable source of ground water. Wa-
ter may be high in iron content.

Bedrock outcrops and areas of thin drift:
Areas mapped as bedrock outcrop and thin drift
are generally unfavorable for obtaining water
from the drift. Supplies are generally inade-
quate, and iron content may be very high. The
availability of water in the underlying bed-
rock aquifers is described below.

Bedrock Aquifers
About half the wells in the county yield

water from bedrock. More than half of these
obtain water from the Jacobsville Sandstone.

OQutside the area of Jacobsville subcrop (pl. 2),

most wells in bedrock obtain water from frac-
tured metamorphic rocks of middle Precambrian
age, generally logged by well-drillers as
"slates'.

Jacobsville Sandstone: The Jacobsville
Sandstone is the most productive bedrock
aquifer in Baraga County and probably is the
most reliable source of ground water. Few
wells in the Jacobsville fail to yield enough
water for domestic use, although two were re-
ported abandoned because they yielded salty
water. Most wells in the Jacobsville are 100
to 300 feet deep and penetrate 50 to 250 feet
of the sandstone (table 2). Reported yields
of wells in the Jacobsville range from 1.5 to
50 gpm, whereas specific capacities range from
0.01 to 2.5 gallons per minute per foot of
drawdown (table 8). Water from the Jacobs-
ville is generally satisfactory for domestic
use, although most wells yield water that is
moderately hard to very hard. Hardness, as
calcium carbonate, ranges from 36 to 520 mg/l.
Most wells yield water with hardness greater
than 100 mg/l. Iron content ranges from 0.1
to 5.0 mg/l, and most wells yield water con-
taining less than 0.3 mg/l iron.

Marquette Range Supergroup: The metamor-—
phic rocks of the Marquette Range Supergroup
yield water to a few wells near L'Anse and
Covington. Water is apparently obtained from
openings along fractures near the top of the
bedrock. Reported yields of wells in these
rocks will yield smaller amounts. Water from
most wells in the Marquette Range Supergroup
is moderately hard to very hard but is gener-
ally suitable for domestic use.

Laurentian granites and gneisses: Only
one well for which records are available is
known to obtain water from the granite and
gneiss. This well, 42 feet deep, yields water
for a domestic supply, but the yield is not
always adequate for this use. The water has
a hardness of 100 mg/l and iron content of
0.3 mg/l.

WATER DEVELOPMENT

Municipal Supplies

There are three municipal water systems
in Baraga County, but only one uses ground wa-
ter. A brief description of these systems is
given below.

Ford Forestry Center at Alberta

Ford Forestry Center is owned and oper-
ated by Michigan Technological University.
About 100 people live and work at the Center.

Water for domestic use is supplied from
two large springs, which have been developed
in an area of springs and seeps half a mile
southeast of town. Each spring is protected
by a covered concrete box 10 feet square by 8
feet deep. Water seeps up through sand and
maintains a fairly constant level just below
land surface. Water from both springs is
stored in an 8,600-gallon tank. Altitude of
the springs and storage tank is about 100 feet
higher than the altitude at the townsite. Wa-
ter is distributed to consumers by gravity
flow at a pressure of about 35 pounds per
square inch. Chlorine is added before the wa-
ter enters the distribution system. The two
springs are considered as one scurce and are
assigned number 49N 33W 18-2.

Water for fire protection is obtained
from an impoundment on Plumbago Creek, which
also supplies water for a mill pond.

Chemical analysis of public supplies
obtained from Lake Superior

L'Anse Baraga
Date Sampled 2/64 7/59
Dissolved solids in mg/l 54 52
Silica (8i03) 3 7
Iron (Fe) 0 0
Manganese (Mn) 0 -
Calcium (Ca) 16 12
Magnesium (Mg) 2.5 2.9
Sodium (Na) 1.8 -
Potassium (K) 0.4 -
Sodium and potassium (Na+kK) - 2.7
Bicarbonate (HCO3) 58 56
Carbonate (CO3) 0 —
Sulfate (S04) 2 2
Chloride (Cl) 0 1
Fluoride (F) 0 0
Nitrate (NO3) 1.4 -
Hardness (CaC03) 45 42
pH 8.0 -—
Specific conductance 95 -

(micromhos at 25°C)

Analysis by Michigan Dept. of Public Health




L'Anse

The Village of L'Anse obtains its water
supply from Lake Superior. A 12-inch intake
pipe extends 1,000 feet intoc the lake. An
average of 600,000 gallons of water per day
is required to supply about 1,000 customers.
Chlorine is added to the water.

Baraga

The Village of Baraga also obtains its
water from Lake Superior. The intake pipe
extends 800 feet into the lake. A 100,000-
gallon elevated storage tank is located on a
hill at the west edge of town. Chlorine is
added to the water. About 350 customers are
served by the water system.

Parks and Institutions

Baraga County has many campgrounds, road-
side parks, and public access sites operated
by several public agencies. Some have no wa-
ter supply because they are located in areas
where ground water is difficult to obtain.
Where water supplies are available, they are
described in the following paragraphs. Chem~
ical analyses of water from most of these wells
and springs are shown in tables 3 and 4.

The water supply for Baraga State Park is
now from the Village of Baraga. Well 50N 34W
1-1, drilled in 1927, supplied water to the
park for several years but the well failed to
meet the increased demand as park facilities
were expanded. This well has now been aban-
doned.

Water for Big Lake State Forest Campground
is supplied by a hand pump on well 49N 34W
28-1. The well is 22 feet deep and finished
in sand.

The Beaufort Lake State Forest Campground
water supply is from well 48N 31W 21-1. This
well has a 4-inch casing and is 97 feet deep.
The well is completed in fine sand and is
equipped with a hand pump. Water is of good
quality except for the high iron content.

Laws Lake State Forest Campground has one
well, 50N 32W 18-1, which was jetted through
sand and gravel to a depth of 22 feet. This
well has a 2-inch casing and a hand pump. Wa-
ter is soft with a very high iron content.

Sturgeon River Campground, operated by
the U. S. Forest Service, is supplied by a 5-
inch drilled well (48N 35W 11-1) 66 feet deep,
completed in bedrock. Pumping-test results
indicate a yield of only 2 gpm from this well.
The water is very hard but otherwise is of good
quality. The well is equipped with a cylinder-

type hand pump.

L'Anse Township operates a park about 1%
miles north of the Village of L'Anse. Three
closely spaced springs have been developed by
excavating the discharge area and installing
covered boxes 2 feet square and about a foot
deep. Water seeps up through bedrock into
these boxes, then flows through pipes to a 12-
by 12-foot concrete reservoir. From the reser-
voir, water flows by gravity to outlets in the
park, which are about 50 feet lower in eleva-
tion. Total yield is about 3 gpm from the
three springs, which have been considered as
one source and assigned number 51N 33W 25-1.

L'Anse Township operates another park on
Keweenaw Bay east of Pequaming known as Second
Sand Beach Park. A hand pump on well 52N 32W
33-1 supplies enough water for park needs, but
the water has very high iron content and a
yellow color. Many park patrons obtain water
for drinking and cooking from other sources.
The well is reported to be 167 feet deep and
is finished in bedrock.

Arvon Township Park is on the shore of
Huron Bay about a mile southwest of the Vil-
lage of Skanee. Well 52N 31W 27-2 has a hand
pump and supplies an adequate amount of good
quality water.

The U. S. Forest Service operates a pic-—
nic and rest area where M-28 crosses Perch
River. Water is supplied by hand pump from
well 48N 35W 34-1. This is a 5-inch drilled
well 33 feet deep and finished in bedrock.

Tioga Roadside Park is maintained by the
Michigan State Highway Department as a rest
and picnic area where U. S. 41 crosses the
Tioga River. Water is supplied by a hand
pump on well 48N 32W 8-1. Yield from the well
is small, but the water is of good quality.

The Michigan Corrections Department in
cooperation with the Michigan Department of
Natural Resources operates Baraga Corrections
Camp in section 14 of T.49 N., R. 34 W. An
average of 80 people live and work at the camp.
Well 49N 34W 14-1 supplies an adequate amount
(115 gpm) of good quality water to meet camp
needs (tables 4 and 8). The well is 139 feet
deep with a 6-inch casing and 16 feet of 10
slot screen set in medium sand (table 2).

Motels and Resorts

Most motels in the county are located
within the service area of municipal water
systems. About 3 miles south of L'Anse a re-
sort complex consisting of a store, service
station, 15 cabins, and the owner's residence
obtains water from a 5-inch well 45 feet deep
in bedrock (well 50N 33W 22-1).

Lakeside resorts generally obtain water




from drilled wells tapping bedrock aquifers.

A 6-inch drilled well (well 52N 32W 34-1), 187
feet deep finished in bedrock, supplies water
to six cottages and two homes at a resort on
Sand Bay.

Household Supplies

In the northwestern part of the county
most household wells are finished in bedrock
at depths between 140 and 200 feet. A few
wells are more than 300 feet deep. Some wells
in drift and some wells in bedrock flow to the
surface. East of Keweenaw Bay, domestic wells
are about equally divided between bedrock and
glacial-drift aquifers. 1In this area bedrock
wells may yield salty water at depths greater
than 200 feet. A few households obtain water
from shallow dug wells or springs.

Well data are scarce in the central part
of the county. Most household wells inven-—
toried are less than 100 feet deep, and are
finished in glacial drift. Most households
near Herman (pl. 1) obtain water from shallow
dug wells that have very low yields.

In the Watton-Covington area most domes-—
tic wells are less than 100 feet deep and are
completed in glacial drift. Bedrock wells in
this area may be as much as 150 feet deep, but
most are less than 100 feet deep. Most older
homes near Watton have large-diameter dug wells.

Drilled domestic wells near Three Lakes
may be completed in either glacial drift or
bedrock at depths from 50 to 125 feet. Some
dug wells are only 12 feet deep.

Recreational Cottages and Camps

Most of the summer cottages along the
shores of Keweenaw and Huron Bays have drilled
wells completed in bedrock. On the west side
of Keweenaw Bay well depths range from 100 to
200 feet, whereas along the shore of Huron Bay
most wells in bedrock are less than 100 feet
deep. On the peninsula north of Aura most
cottage owners either have a spring as a source
of water or draw their water directly from Ke-—
weenaw Bay.

There are many summer cottages in the
Three Lakes area, most of which have drilled
wells completed in glacial drift. Water from
the drift in this area may contain 5 mg/l or
more of iron. Nearly all the cottages with
drilled wells have electric pumps and modern
plumbing systems.

Hunting and fishing camps are scattered
throughout the wilderness areas of the county
where electricity is not available. Many of
these camps are located where ground water is
difficult to obtain. Some owners have devel-
oped springs, others have large diameter dug
wells with hand pumps, and some do not have

wells because the expense and difficulty of
construction would not be justified by their
limited use.

Farm Ponds

In 1969 the U. S. Soil Conservation Serv-
ice reported 140 farm ponds in Baraga County.
The size of the ponds ranges from less than an
acre to several acres. Probably half the ponds
are fed mainly by springs or ground-water seep-—
age. The rest receive most of their water from
surface runoff.

Most ponds were built as a source of water
for pastured livestock, but some have been
stocked with fish. At least five strawberry
growers use pond water for irrigation and to
combat late spring frosts.

Water Power

The rivers of Baraga County have not been
extensively used to produce electric power.
The Upper Peninsula Power Company operates a
generating plant at Prickett Dam on the Stur-
geon River. The storage reservoir is about 4
miles long by half a mile wide and extends
about 2 miles into Houghton County.

# # #
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Table 1. RECORDS OF WELLS
Explanation

Wells are identified according to their geographical township location, for example, "44N 38W 15-1 NE NW' refers
to well no. 1 situated in the northeast quarter of the northwest quarter of section 15, of Township 44 North, Range 38 West.

Gd . . . . . . Glacial drift B . . . . . . Domestic F . . . . . . Observation
BR . . . . . . Bedrock S . . . . . . Stock A . . . . . . Abandoned
P . . . . . . Public supply
Depth and water level are in feet below land surface, F - flows above land surface.

in feet above mean sea level

Altitude
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Well Number section Owner Driller o 2 =] < s} = a g < a0 Remarks
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47N 32W 25-1 NW NW F. Terry D 4 1969 1760 ———— Dug well, not used for
drinking.
27-1 SE NW American Can Co. —_— —-—— 6 38 -— A 32.6 9-21-69 1760 —-—-— Dry in 1965.
47N 34W  1-1 NW Sw G. R. Mahaffey -—= — 48 8 Gd A 7 1969 1695 --—- Abandoned hunting camp.

18-1 NE NE P. Koski - -——= - - Gd D - ——— 1640 ---- Hunting camp. Water temp. 7°C.
47N 3S5W  2-1 SE NW A. Secci Owner ———= 14 17 Gd D - - 1525 ———=
48N 31W 17-1 NW SW L. Lentz Lentz 1966 7 70 BR D 3 1969 1620 40

17-2 SW NE L. G. Ranta Lentz ———= 7 125 Gd D -- — 1620 ———-

17-3 SW NE J. Carter Owner 1947 14 20 Gd D 12 1947 1620 ———-

21-1 NW NE Mich. D.N.R. Lentz 1966 4 97 Gd P - ——— 1620 ---- Beaufort Lake Campground.

33-1 SE NW H. Dallmeyer Lentz 1964 6 55 Gd D - ——— 1720 -——— Equipped with iron removal unit

35-1 NW SE Ed. Warren Lentz 1968 7 60 BR D 30 1968 1700 30

35-2 NE NE L. Lepisto Lentz 1968 7 98 Cd D 30 1968 1700 ---- Very soft water.

35-3 SE SE R. Pontti -—= — 48 12 Gd D 9 1968 1685 —-—— Rock outcrop 300 feet north.

48N 32W 8-1 SW NW Mich. Highway Dept. ——— —-—— - - - P - ——— 1640 ---- Tioga Creek roadside park.

12-1 SE SE Wisc.-Mich. Power Co. Owner 1949 14 10.0 G4 0 7.96 10-1-69 1635 --—-- Observation well measured by
Wisconsin-Michigan Power Co.

13-1 NE NE Ed. Heikkinen Lentz 1969 7 30 Gd D - o 1640 -—

23-1 NE NE A. Wilkinson -— —_— 24 9 Gd D 8 1969 1700 -——— li-inch drop pipe inside clay
tile.

48N 33W  6-1 NE SE C. E. Delene Maki 1961 6 46 Gd D - ——— 1560 -~-- Several undeveloped springs
nearby.

48N 34W 17-2 NE NE E. Mattson - ——— - 55 Gd A - —-—— 1350 ———- Pumped fine sand. High iron
content.

18-1 SE SW Wm. Kallio -— -—— 6 50 BR D - - 1460 18 Poor yield.

18-2 SE SW Wm. Kallio - ———— 6 150 BR D -- ——= 1460 15 Good yield, supplements 18-1.

21-1 SW NE C. A. Hutula Co. Lentz 1967 7 37 Gd P 5 1967 1540 37 Good yield, supplies service
station.

21-2 NW SE A. Visuri Maki 1959 5 40 Gd D -— —— 1580 ~--=--  Yellow color, high iron content.

22-1 NE SE Watton Coop — 1945 48 12 Gd P,S - ———— 1600 ~—-~— Not used for drinking or cooking,
supplies store and 4 dwellings.

22-2 NE SE T. Heikkinen Lentz 1968 6 38 BR D - —-——— 1600 —-—- Originally 36 ft. deep, poor
yield. Good yield at 50 feet.

29-1 SW SE M. Maki Maki —— 6 49 Gd D - —-— 1550 ———-

31-1 SW NE E. Kurti -—= 1925 6 66 BR D - ———= 1550 61

32-1 SW NW H. Jacobson Owner 1962 1% 63 Gd D 20 1968 1540  -——-

48N 35w 11-1 NW SW U.S.F.S. -— 1964 5 66 BR P 20 1964 1040 34 Sturgeon River Campground.

34-1 NE NE U.S.F.S. -—= 1964 5 33 BR P 12 1964 1350 22 Perch River roadside park.

49N 31W 28-1 SW NE Miller —-—= ——— 7 19 Gd D 10.69 9-22-69 1720 20 Leased by Mich. Dept. of
Nat. Res.

49N 32W  6-2 NW SW L. Moilanen Lentz 1961 [ 42 BR D -— —— 1680 30 Will pump up to 50 gallons,
then requires recharge.

49N 33W 18-1 NE SW Mich. Tech. Univ. Owner 1958 6 11 Gd 0 9.09 10-15-69 1290 --—— Observation well in forest
research project.

49N 34W 14-1 SE NE Mich. Dept. of Admin. Dunbar 1956 6 139 Gd P 55 1956 1285 --—— Baraga Corrections Camp.

28-1 NW SW Mich. D.N.R. Owner - 2 22 Gd P - —-—— 1270 —--—-- Big Lake Campground.

50N 31W 26-1 SE NW C. Mager ——— —— 11 — Gd D - ———— 1800 —---— Well inside hunting camp.

50N 32w 18-1 NW NW Mich. D.N.R. Owner 1961 2 22 Gd P - —— 1170 ---- Laws Lake Campground, high
iron content.

50N 33w 3-1 SW SE J. Vak Bishop 1953 5 90 Gd D - ———= 840 ---- Water cloudy.

5-1 SE NE City of L'Anse Gleason 1934 6 160 BR P ¥ 9-24-69 610 78 Flowing well at edge of

football field.

i0-1 NE NW J. Newland Bishop 1954 4 120 Gd D 12 1969 860  ———-—

11-1 NE Nw L. Bierlein - -—— - - Gd D - ——— 1000 ---- Buried dug well, high iron
content, cloudy.

11-2 NW NE E. Taipalus Bishop 1954 4 71 ER b ~-= === 990 —-—- Good yield but high iron
content.

22-1 NW Nw L. LeClare Bishop 1948 5 45 BR P - = 980 ~~-- Supplies residence, store,
and 15 cottages.

28-2 SE SE 1. Jokinen ——= - 5 30 BR A - - 1180 --—- Pumping 23 gpm for 10 minutes
with hand pump drew water
level below suction.
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Table 1. RECORDS OF WELLS --- Continued
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S0N 34W 1-1 NE NW Mich. D.N.R. Van Stratton 1927 ~= 305 BR A -- ———- 615 260 Insufficient yield for Baraga
State Park supply.
9-1 NE SE R. Hill Johnson 1962 5 200 Gd D - ———= 800 ———
5IN 31W  4-1 SW SW C. Huot Lentz 1968 7 72 BR D - —-——— 620 38 Well 120 feet deep on same lot
abandoned because of high
chloride content.
8-1 SE SW A. Johnson Walitalo 1969 6 80 BR D 12 1969 610 20 Water slightly cloudy.
51N 32w 8-1 SW NE H. Struble Johnson 1968 5 279 Gd D 5 1968 620
8-2 NE SW R. Pakkala Johnson 1968 5 137 Gd D 8 1968 620
9-1 NW Nw L. Miilu Johnson 1967 5 266 Gd D 14 1967 640 -
30-1 SW NW R. Oakes Johnson 1968 5 168 BR D 35 1968 860 166
51N 33W 15-1 SW SE Sacred Heart Friary Johnson ——— - 300 BR P - —_—— 680 —-——

28-1 SW NW B. Miettinen Johnson 1967 5 155 BR D 40 1967 825 18 1Iron content 2.5 mg/l.

28-2 NW NE D. Pitsley Johnson 1968 5 118 BR D 30 1968 790 10 Soft water.

32-1 NE NW F. Ojala Johnson 1968 5 282 Gd D 220 1968 910 ———=

5IN 34W 5-1 NW SE J. Personen Koykka 1968 5 140 BR D 65 1968 780 5
7-1 NE SE A. Heinonen Johnson 1950 6 165 BR D - —_— 830 ---- High in iron content, acidic.
9-1 SW SW A. Rantila Walitalo 1952 6 227 Gd D,S 9 1952 660  -———

10-1 NE NW W. Moilanen Walitalo 1948 6 185 BR D 5 1969 650 85

15-1 NE NE J. Pakalo Owner 1930 14 72 Gd D — -— 660  --—— Hard water.

17-1 SW SW G. Maki Johnson 1941 5 375 BR D,S 50 1962 780 0 A well 500 ft west and 425 ft
deep abandoned because of
high chloride content.

18-1 SW NW L. LaPonsie —-— 1950 - 160 BR D - —_—— 740 ~——- Water has peculiar taste.

20-1 NE NE B. Tepsa Johnson 1951 6 216 Gd D,S F 1969 680 ~-~— TFlow supplies adequate pressure
for house and barn. Flowed
200 gpm in 1951.

21-1 SW NE W. Johnson Walitalo 1946 5 315 BR D,S F 1969 660

24-1 SW SE W. Jahfetson ——= 1945 6 189 - D,S - —_—— 920 High iron content.

242 NE NW N. Wimpari Former owner - 48 1s Gd D - ——— 940 Water soft, high iron content.

27-1 NW SE Wm. Mustonen Walitalo -——- - 200 BR D - —— 780 Water hard, high iron content.

36-1 NE NE J. Seppanen Johnson 1967 5 104 Gd D 70 1967 880  ——--

52N 30W 16-1 SE SW 0. DeRocher Bishop 1966 6 151 BR D - —— 720 15
20-1 NE Sw H. Rehn Former owner 1900 72 22 Gd D 15 1969 765 22 Hard water.
28-1 SE SW H. Britton Walitalo 1966 6 220 BR D,S 30 1966 860 60

52N 31W 26-1 SW NW G. Falk Former owner 1914 - 26 Gd D 18 1969 720 -———

27-1 SE NW G. Seldon Walitalo 1950 -= 145 BR D - ———— 620 ————

27-2 NW SW Arvon Twp. - —_— 6 - - P - 610 —-—= Arven Tcwnship Park.

29-1 SW SW A. Keranen Johnson 1955 - 225 BR D - ——- 820 5 Test pumped at 3 gpm.

32-1 NE SE P. Kurtz Johnson 1967 5 82 BR b 14 1967 620 29 Nearby well more than 200 ft
deep abandoned.

52N 32W 33-1 NE SE L'Anse Twp. -—— ——— - 167 BR P - ———- 610 —=-- Second Sand Beach Park, high
iron content.

34-1 NE SW A. Larson Johnson -——— 6 187 BR P 4 1969 610 —-=- Supplies 2 dwellings and
6 cabins.

52N 33w 2-1 SW SW 0. Loistola Johnson 1963 6 164 BR D - ———— 650 40
2-2 NW NE Mayer Clinic Walitalo 1969 6 248 BR P 47 1969 650 0 Sandstone at surface.
9-1 SW NW W. Myllyla Walitalo 1947 4 496 BR D,S 3 1969 620 466 Water is very hard, high
chloride content.

10-1 NW NW S. Fak Walitalo 1954  -- 118 BR D,S 6 1969 660  —---

14-1 NW NW V. Rantanen Johnson 1968 5 210 BR D 18 1968 620 1

142 NW NW N. Brisson Johnson 1968 5 210 BR D 14 1968 620 1

14-3 NW NW 0. Drew Siirtola 1968 6 229 BR b 30 1968 620 0 Sandstone at surface.

27-1 SW SW R. Koski Johnson 1967 5 124 BR D 18 1967 710 10

27-2 NW NW W. Menghin Johnson 1967 5 93 BR D F 1967 645 10

29-1 SE SW A. Koski Former owner 1900+ 60 19 Gd D 16 1969 700 ———- Soft water.

29-2 SE SW A. Koski Johnson 1957 5 264 BR S 13 1969 700 18 Soft water.

34-1 SE NW E. Froberg Johnson 1968 5 85 BR D - ———— 700 8

34-2 SW NE L. Cossette Johnson 1967 5 157 BR D 60 1967 630 7
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Table 2. DRILLER'S WELL LOGS

Explanation

Thickness in feet. Depth in feet below land surface.
Altitude, in feet above mean sea level, estimated from U.S. Geological Survey topographic maps.

Thick- Thick- Thick-
ness Depth ness Depth ness Depth
TOWNSHIP 48 NORTH: TOWNSHIP 48 NORTH: SON 33W 5-1 (cont.)
RANGE 31 WEST RANGE 35 WEST
Sand, fine; and gravel 1 21
48N 31 W 17-1 48N 35W 11-1 Muck, black, and sand 9 30
L. Lentz U.S. Forest Service Sand and clay 4 34
NW 1/4 SW 1/4 section 17 NW 1/4 SW 1/4 section 11 Gravel, fine 5 39
Altitude: 1620 Altitude: 1040 Sand and gravel 3 42
Clay, red 11 53
Sand, rocks 40 40 Boulders and gravel 34 34 Hardpan 2 55
Bedrock 30 70 Hardrock ledge 32 66 Clay 5 60
Gravel 13 73
Clay 5 78
48N 31W 21-1 48N 35W 34-1 Gravel 1/2 78 1/2
Mich. Dept. of Natural U.S. Forest Service Slate ledge 82 160 1/2
Resources NE 1/4 NE 1/4 section 34
NW 1/4 NE 1/4 section 21 Altitude: 1350
Altitude: 1620
Gravel and boulders 22 22 TOWNSHIP 50 NORTH:
Fine sand 97 97 Hardrock ledge 11 33 RANGE 34 WEST
SON 34W 1-1 (abandoned,
48N 31W 35-1 (insufficient water)
Ed. Warren TOWNSHIP 49 NORTH: Mich. Dept. of Natural
NW 1/4 SE 1/4 section 35 RANGE 31 WEST Resources
Alritude: 1700 NE 1/4 NW 1/4 section 1
49N 31W 28-1 Altitude: 615
Topsoil 2 2 Miller
Boulders, sand and gravel 28 30 SW 1/4 NE 1/4 section 28 Pleistocene:
Gray granite 30 60 Altitude: 1720 No record 260 260
Bedrock:
Glacial drift 20 20 Slates, greenish gray &
48N 31W 35-2 Bedrock 2 22 reddish, some pink sand-
L. Lepisto stone may be Lake Superior
NE 1/4 NE 1/4 sectiom 35 sandstone of Cambrian age 45 305
Altitude: 1700
TOWNSHIP 49 NORTH:
Clay, gravel, boulders 35 35 RANGE 34 WEST
Gravel, sand 58 93 TOWNSHIP 51 NORTH:
Gravel 5 98 49N 34W 14-1 RANGE 31 WEST
State of Michigan
SE 1/4 NE 1/4 section 14 51N 31W 4-1
Altitude: 1285 C. Huot
TOWNSHIP 48 NORTH: SW 1/4 SW 1/4 section 4
RANGE 32 WEST Hard dry red sand 45 45 Altitude: 620
Soft red clay, sandy 50 95
48N 32W 13-1 Dirty fine sand 25 120 Topsoil 3 3
E. Heikkinen Clean fine sand, water 19 139 Sand 22 25
NE 1/4 NE 1/4 section 13 Dirty very fine sand 3 142 Clay 13 38
Altitude: 1640 Ledge 34 72
Surface soil 4 4 49N 34W 28-1
Clay and gravel 13 17 Mich. Dept. of Natural 51N 31W 8-1
Sand 8 25 Resources A. Johnson
Sand and gravel 5 30 NW 1/4 SW 1/4 section 28 SE 1/4 SW 1/4 section 8
Altitude: 1270 Altitude: 610
Sand 22 22 Gravel and boulders 10 10
TOWNSHIP 48 NORTH: Clay 10 20
RANGE 33 WEST Slate rock 60 80
48N 33w 6-1 TOWNSHIP 50 NORTH:
C. E. Delene RANGE 32 WEST
NE 1/4 SE 1/4 section 6 TOWNSHIP 51 NORTH:
Altitude: 1560 50N 32w 18-1 RANGE 32 WEST
Mich. Dept. of Natural
Sandy clay 46 46 Resources SIN 32W 8-1
Ledge at 46 ft. NW 1/4 NW 1/4 section 18 H. Struble
Altitude: 1170 SW 1/4 NE 1/4 section 8
Altitude: 620
Medium sand, fine gravel 22 22
TOWNSHIP 48 NORTH: Coarse gravel, clayey 5 5
RANGE 34 WEST Clay, with coarse gravel 30 35
Clay, with fine gravel 40 75
48N 34W 21-1 TOWNSHIP 50 NORTH: Sand, clayey 30 105
C. A. Hutula Co. RANGE 33 WEST Clay, with fine gravel 60 165
SW 1/4 NE 1/4 section 21 Gravel, some clay 10 175
Altitude: 1540 50N 33W S5-1 Sand, clayey, fine 50 225
City of L'Anse Clay, hard, some gravel 20 245
Topsoil 2 2 SE 1/4 NE 1/4 section 5 Sand, fine, clayey 18 263
Dirty soil 33 35 Altitude: 610 Sand, with some clay 7 270
Clean gravel 2 37 Sand, coarse, water bearing 9 279
Surface fill 3 3
Clay and sand 17 20
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Table 2.

SIN 32W 8-2

R. Pakkala
NE 1/4 SW 1/4 section 8
Altitude: 620

Sand, Clayey

Clay, with gravel

Sand, clayey

Clay, with coarse gravel
Sand, clayey

Sand, fine

Sand, coarse

S5IN 32¥W 9-1

L. Miilu
NW 1/4 NW 1/4 section 9
Altitude: 640

Sand, yellow, fine

Sand, clayey

Clay, with gravel

Clay, with fine gravel
Sand, clayey

Clay, with coarse gravel
Sand, clayey

Sand, with some clay
Sand, white, fine

Sand, coarse

51N 32W 30-1

R. Oakes
SW 1/4 NW 1/4 section 30
Altitude: 860

Sand, clayey

Clay, with some gravel
Clay, with some sandstone
Sandstone, cavey
Sandstone, firm

Slaterock

TOWNSHIP 51 NORTH:

RANGE 33 WEST

SIN 33W 28-1

B. Miettinen
SW 1/4 NW 1/4 section 28
Altitude: 825

Sand, clayey
Clay, fine sand
Clay, red

Sandstone, with clay, clayey

Sandstone, firm

5IN 33w 28-2

D. Pitsley
NW 1/4 NE 1/4 section 28
Altitude: 790

Sand, clayey

Clay with fine gravel
Clay with sandstone
Sandstone, firm

51N 33W 32-1

F. Ojala
NE 1/4 NW 1/4 section 32
Altitude: 910

Clay, with fine gravel
Sand, clayey

Clay, soft

Sand, clayey

Gravel, some clay

Sand, white, coarse, dry
Gravel, some clay

Sand, clayey

Sand, fine clayey
Gravel, some clay

Sand, with coarse gravel

Thick-
ness

Depth

DRILLER'S WELL LOGS---continued

Thick-
ness

14

29
30
18

10
30
60
50
40
35
15
10
10

OB W R W

NN W W

0 W o

10
10
20
20
30
80

60
20

14
48

107
125
133
137

16

46
106
156
196
231
246
256
266

12
166
168

12
18
155

10
118

10
20
40
60
90
170
190
250
270
278
282

TOWNSHIP 51 NORTH:
RANGE 34 WEST

SIN 34W 5-1
J. Pesonen
NW 1/4 SE 1/4 section 5
Altitude: 780

Clay

Sandstone

51N 34W 10-1
W. Moilanen

NE 1/4 NW 1/4 section 10
Altitude: 650

Glacial drift

Sandstone

51N 34W 20-1
B. Tepsa
NE 1/4 NE 1/4 section 20
Altitude: 680

Sand
Clay
Gravel

5IN 34W 36-1
J. Seppanen
NE 1/4 NE 1/4 section 36
Altitude: 880

Sand, yellow, fine
Sand, clayey

Clay, with fine gravel
Clay, soft

Sand, clayey

Sand, fine, some clay
Sand, fine

Sand, coarse, water bearing

TOWNSHIP 52 NORTH:
RANGE 30 WEST

52N 30W 16-1
0. DeRocher
SE 1/4 SW 1/4 section 16
Altitude: 720

Glacial drift
Sandstone

52N 30W 20-1
H. Rehn
NE 1/4 SW 1/4 section 20
Altitude: 765

Sandy clay
Bedrock at 22

52N 30W 28-1
H. Britton
SE 1/4 SW 1/4 section 28
Altitude: 860

Glacial drift
Bedrock

TOWNSHIP 52 NORTH:
RANGE 31 WEST

52N 31W 29-1
A, Keranen
SW 1/4 SW 1/4 section 29
Altitude: 820

Glacial drift
Rock

135

85
100

15
200

12

15

20
10

10

15
136

22

60
160

220

Depth

140

85
185

15
215
216

12
18
33
58
78
88
94
104

15
151

22

60
220

225

Thick-
ness

Depth

52N 31w 32-1

P. Kurtz

NE 1/4 SE 1/4 section 32
Altitude: 620

Sand, clayey

Gravel, some clay
Gravel, coarse, clayey
Clay, with fine gravel
Sandstone, cavey, clayey
Sandstone, firm

TOWNSHIP 52 NORTH:
RANGE 33 WEST

52N 33W 2-2

Mayer Clinic
NW 1/4 NE 1/4 section 2
Altitude: 650

Sandstone

52N 33W 14-1

V. Rantanen
NW 1/4 NW 1/4 section 14
Altitude: 620

Clay, with gravel
Sandstone, cavey
Sandstone, firm

52N 33W 14-2

N. Brisson
NW 1/4 NW 1/4 section 14
Altitude: 620

Clay, with gravel
Sandstone, cavey
Sandstone, firm

52N 33W 14-3

0. Drew
NW 1/4 NW 1/4 sectioh 14
Altitude: 620

Red sandstone

52N 33W 27-1

R. Koski
SW 1/4 SW 1/4 section 27
Altitude: 710

Sand, clayey

Clay, with fine gravel
Clay and stones
Sandstone

52N 33W 27-2

W. Menghin
NW 1/4 NW 1/4 section 27
Altitude: 645

Clay, sandy
Clay, red
Sandstone, cavey
Sandstone, firm

52N 33W 34-1

E. Froberg
SE 1/4 NW 1/4 section 34
Altitude: 700

Clay with fine gravel
Clay with some sandstone
Sandstone, cavey
Sandstone, firm

52N 33W 34-2

L. Cossette
SW 1/4 NE 1/4 section 34
Altitude: 630

Sand, clayey

Clay with fine gravel
Clay, hard

Sandstone, cavey
andstone, firm

207

207

229

S G W

[SERENNY

~
S w

10
20
25
29
82

248

210

210

229

10
124

11
85

~N N
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Tabl

¢ 3.  RECORDS OF SPRINGS

Altitude in feet above mean sea level, estimated from U. $. Geological Survey topographic maps
Chemical analysis made in ficld by U. S.

b - Domestic
P - Public supply

Geological Survey personnel

§ Dissolved constituents in milligrams per iiter,
= s except as indicated.
o o n
o 3
~ ° @
£ o 5
@ ~ ©ow G © @
= E O » g i
RN @ o da 9 o
@ o @8 U0 « og 0 € o w @
° ) « W g < "D >0 oMW w o @ @
. E @ v 1 g - @% 4T LQEose MR
Location 2 @ o ET ™ O - O® O WO 0O IO H ®O €0
.. - o1 o e e A3 on © £ @+ @EoOwm@a 0L RrEZ DO g
Spring in s EF F 3% 28 257 88 ITEAT 20 5 g8 ge
Number Section Owner < 3 b3 & dF% &F g 2 2 A" m S & S o f2° 0k Remarks
47N 31W 32-1 SE-NE  B. C. Mattson 1640 D 9-21-6$9 8.5 10 85 5.8 32 3 55 -- 0 11 0.5 0.3 35 0.50 Water seeps from area 50 ft.
in diameter.
48N 34W 17-1 NE~NE  Eino Martson 1330 D 9-19-6%9 8.0 2 330 7.7 -- -- 217 1le6 0 12 10 1.7 140 .10 48" concrete tile sunk 5 ft. in
ground. Electric pump supplies house.
49N 32W 6-1 SW-SW  Charles Bantes 1665 D 9-22-69 14.0 -- 245 7.9 -- -- 155 140 © 9.0 3.0 1.3 120 1.3 30" clay tile sunk 4 ft. in ground.
Electric pump supplies house.
49N 33W 18-2 SW-SW Michigan 1400 P 9-10-69 - — 220 6.9 - - - - ¢ 8.0 18 1.6 85 .50 See discussion of public supply for
Technological Ford Forestry Center at Alberta.
University
50N 32W 18-2 SW-NE Celotex 1210 P 9-22-69 8.0 2 200 7.3 88 12 114 107 O 12 1.0 .3 85 2.2 3' x 3' concrete box sunk 3 ft. in
Corporation ground. Concrete box at roadside. Drinking
water for nearby residents obtained here.
SON 33W 28-1 SE-SE  C. Forcia 1120 D 9-20-69 8.5 2 250 6.9 -—- -—- 159 -- 0 15 15 2.7 140 .30 3' x 3' metal box sunk 2 ft. in ground.
Electric pump supplies house.
51N 339 25-1 NW-SE  L'Anse 720 P 8-12-69 12.0 3 115 5.9 26 10 65 32 0 4.0 8.5 1 S0 .50 See discussion of public supply
Township at L'Anse Township Park.
52N 31w 19-1  SW-NW  Eli Ketola 695 D 8-13-69 9.5 1 116 5.9 - - - - - == -- -- 50 .10 30" clay tile sunk 4 ft. in ground has flowed
since 1945. Electric pump supplies house.
53N 31W 35-1 SW-SE  F. B. Waisanen 630 D 8-13-63 9.5 195 5.9 28 5 55 33 0 5.0 1.1 1.0 35 .10
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Table 4. CHEMICAL ANALYSIS OF WATER FROM WELLS
Chemical analyses made in field by U. S. Geological Survey personnel

Aquifer: BR - Bedrock
Gd - Glacial drift

wopu

R R R s

Dissolved constituents in milligrams per liter,

[Ty} .
Qo except as indicated.
can
@ o
o
[SET]
3 n
9 o
oo Fs
v o o o o o
b (S =) >~ (=30 EY]
3 E O o T < o
o < O al Kagy ) QU = Lo @ 0
I P 5 5T > o o o o o o w
= Y4 - ©g % ~ O oo £ o L 3 - oo™ ¢ o
dO A — O®© oOw L0 0o @ O Mo < O e
) u = < = B BT DO wm oo %2 v O <]
52 5 0§ 28 2 0% 4 20 47 B8 s
Well number Aquifer Date = o pH << Z = m o D =} P = —
2 R R R REERRE SRR
47N 32W 25-1 ¢cd 9-21-69 11 50 6.8 2 10 32 3 0 15 1.5 4.3 12 1.5
47N 34W 18-1 Gd 9-19-69 7 245 6.8 - 0 130 - 0 9.0 1.0 .1 100 5.0
47N 35W 2-1 Gd 9-19-69 -= 50 5.5 - - - - 0 11 1.5 .6 12 .20
48N 31W 17-1 BR 8-20-69 - 160 7.9 76 0 140 93 0 7.0 1.3 .0 74 .40
17-2 Gd 8-21-69 - 145 8.2 84 0 110 102 0 5.0 .5 .1 85 .20
17-3 Gd 8-21-69 - 50 6.1 8 4 30 10 0 2.0 .7 .2 12 .10
21-1 Gd 9-21-69 8.5 200 7.4 2 117 o] 8.0 4.5 .0 90 5.0
33-1 Gd 8-21-69 -- 100 6.8 46 0 5 56 0 .0 1.0 .0 38 5.0
35-1 BR 9-17-69 - 150 7.5 25 24 98 30 0 17 8.5 31 50 .10
35-2 Gd 9-17-69 - 85 7.6 29 5 55 35 0 16 -5 .5 34 2.0
35-3 Gd 9-21-69 10.5 50 5.8 - - 30 - 0 9.0 .5 -7 10 .60
48N 32W 8-1 8-20-69 8 100 7.1 37 5 65 45 [¢] 4.0 2.2 .0 42 1.9
48N 33W 6-1 Gd 9-24-69 -~ 340 7.5 - - 220 - 0 11 1.0 5.7 180 .10
48N 34W 18-~1 BR 9-23-69 - - - - - - - 0 22 10 .8 200 .10
18-2 BR 9-23-69 - 340 7.5 173 0 221 205 5 18 -0 -1 140 .60
21-1 Gd 9-17-69 - 330 7.8 167 0 202 0 15 .0 -1 150 1.4
21-2 Gd 9-23-69 - 115 6.0 - - - - 0 7.0 1.0 2.3 39 5.0
22-1 Gd 9--17-69 - 325 7.2 - - - -= 0 8.0 40 .3 85 5.0
22-2 BR 9-24-69 - 255 6.5 - - - - 0 7.0 32 4.8 78 .30
28~1 BR 9-23-69 - 325 7.7 202 0 11 2.0 5.7 160 .30
29-1 Gd 9-23-69 - 220 8.3 105 0 130 127 1 9.0 .5 .2 86 .10
31-1 BR 9-23-69 - 265 7.9 162 1 14 1.0 .2 130 .30
32-1 Gd 9-23-69 - 235 7.4 - - -= ¢ 7.0 .0 1.2 1.9
48N 35W 11-1 BR 9-19-69 8 455 7.4 - - 273 - 0 6.0 5.0 -1 240 1.4
34-1 BR 9-17-69 9 220 8.3 92 6 133 110 2 10 5.0 1.1 98 .10
49N 31W 28-1 Gd 9-21-69  -- 80 6.0 - 52 - 0 10 1.5 .2 30 5.0
49N 32W  6-2 BR 9-22-69 - 240 7.8 143 0 3.0 .8 .2 1i0 .30
49N 34W 14-1 Gd 9~24-69 - 170 8.2 94 0 110 115 0 6.0 .0 .7 94 .20
28-~1 Gd 9-19-69 10 80 7.8 36 0 52 44 0 8.0 1.0 .2 35 .30
SON 32w 18-1 Gd 9-22-69 10 155 6.3 - - 101 — - 6.0 .0 .0 65 5.0
50N 33W 3-1 Gd 9-23-69 - 880 7.8 115 61 468 139 2 7.0 160 0.1 260 1.1
5-1 BR 9-24-69 8 225 8.1 106 0 143 129 0 2.0 5.0 .2 100 .10
10-1 Gd 9-24-69 - 350 8.5 177 0 214 209 6 7.0 4.0 .2 110 .10
11-1 Gd 9-23-69 - 150 6.4 - — 97 - 0 11 .5 .1 64 5.0
11-2 BR 9-23-69 — 300 6.4 -= - 188 - 0 16 1.0 .1 140 1.2
22-1 BR 9-11-69 - 220 8.3 - -— 143 -~ 0 10 3.5 .1 100 .20
28-2 BR 9-20-69 8.5 270 8.4 126 10 176 154 3 16 6.5 .8 140 5.0
50N 34W 9-1 Gd 9-11-69 - 320 8.0 176 0 208 209 0 8.0 1.0 .2 170 2.5
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Table 4. CHEMICAL ANALYSIS OF WATER FROM WELLS ——- Continued
Chemical analyses made in field by U. S. Geological Survey personnel

Aquifer: BR - Bedrock
Gd - Glacial drifc

RS R SRR S AR R
Dissolved constituents in milligrams per liter,

i except as indicated.
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77777777777777777777777 - ST i,
51N 31W  4-1 BR 8-14-69 - 260 7.8 127 0 196 155 0 3.0 1.5 1.1 130 .20
8-1 BR 8-14-69 - 110 6.5 46 0 71 56 0 4.0 1.5 .1 46 .30
5IN 32w 9-1 Gd 8-13-69 - 280 8.0 143 0 182 175 0 0 .3 .1 130 1.1
30-1 BR 8-13-69 - 240 7.8 124 0 159 151 0 1.5 6 .1 100 .20
51N 33W 15-1 BR 9-23-69 - 475 6.5 - - 306 - 0 25 71 2.9 60 .20
28-1 BR 9- 9-69 - 130 6.2 == - 84 - 0 10 4.5 .1 50 2.5
28-2 BR 9- 9-69 - 100 5.9 - - 65 - 0 9.0 1.5 A 50 .10
32-1 Gd 9- 9-69 - 320 7.7 - - 200 - 0 12 18 2.7 170 .10
51N 34W  5-1 BR 9- 9-69 - 320 7.8 208 0 5.0 1.0 .7 150 .10
7-1 BR 9-10-69 - 75 5.5 - - - - 0 9.0 1.0 .2 23 3.5
9-1 Gd 9- 9-69 - 285 8.3 100 0 124 121 1 11 2.5 .3 85 .10
10-1 BR 9-10-69 - 330 8.2 83 9 202 101 0 54 19 4 92 .20
15-1 Gd 9-11-69 - 500 7.3 —-— — - - 0 10 1.0 .3 250 .10
17-1 BR 9-10-69 - 480 7.1 — - - - 0 14 16 .5 220 .30
18-1 BR 9-10-69 - 210 8.1 112 0 136 137 0 12 3.0 4 97 .10
20~1 Gd 9-10-69 8.5 195 8.4 104 4] 127 124 2 10 2.5 .5 92 .10
21-1 BR 9-11-69 - 500 8.5 161 0 325 189 6 8.0 71 L4 59 .40
24-1 9-11-69 - 115 5.5 - - 75 - 0 11 3.5 2.4 50 1.0
24-2 Gd 9-11-69 - 55 5.4 - - 38 -- 0 14 3.5 2.1 15 1.3
27-1 BR 9-11-69 - 430 8.0 - 280 0 8.0 1.0 .2 200 1.0
36-1 Gd 9- 9-69 -— 400 7.5 - —— - - 0 15 32 2.6 190 .10
52N 30W 16-1 BR 9-18-69 -= 225 7.4 0 0 143 - 0 7.0 .5 .4 110 .10
20-1 Gd 8-14-69 - 450 7.5 181 21 325 221 0 9.0 8.5 39 200 .10
28-1 BR 8-19-69 — 230 6.0 89 3 156 108 0 5.0 6.5 17 91 .10
52N 31W 26-1 Gd 8-14-69 -— 155 6.3 62 2 100 76 0 4.0 1.5 5.8 64 0.10
27-1 BR 8-14-69 - 500 7.2 140 3 325 171 ¢} 4.0 6.3 .3 140 .10
27-2 9-18-69 7 240 7.0 11 5.5 .3 61 1.8
29-1 BR 8-12-69 - 300 7.5 155 0 198 189 0 .0 1.0 .3 130 .30
32-1 BR 8-13-69 - 240 8.0 119 0 155 145 0 2.0 .8 7 120 .10
52N 32W 33-1 BR 8-13-69 8 260 7.9 137 0 175 167 0 .0 .3 .0 130 3.8
34~1 BR 8-12-69 - 300 7.9 156 0 202 190 0 1.0 .5 .1 130 .10
52N 33w 2-1 BR 8-27-69 - 450 8.3 87 7 280 106 0 31 68 .2 94 .10
9-1 BR 8-28-69 - 2100 7.6 31 500 1400 38 0 14 620 .0 520 .10
10-1 BR 8-27-69 - 265 7.8 138 0 169 168 0 .0 1.0 .0 130 .10
14-1 BR 8-20-69 - 400 7.7 124 4} 247 151 0 12 39 .0 100 .10
27-1 BR 8-20-69 - 230 7.3 110 0 143 134 0 5.0 2.5 .2 82 .10
29-1 Gd 8-21-69 -= 105 6.0 18 20 62 46 0 10 6.0 12 38 .10
29-2 BR 8-21-69 - 280 8.1 120 ¢} 182 146 0 18 5.0 .1 36 .20
34-1 BR 8-27-69 - 300 7.7 151 0 195 184 0 5.0 3.0 .1 94 .10

R R R R
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Table 5.

Maximum
recommended

Parameter

1

oncentration i/

Tron
Fe

Sulfate
S04

250 mg/1

Chloride
(o)

250 mg/1

Nitrate 45 mg/1

NOz
Hardness

Cacos

Specific ;
conductance

Dissolved 500 mg/1

solids

pH

Source

Iron-bearing minerals
in most formations

Carbon dioxide and
carbonate minerals
such as limestone
and dolomite

Shales and Gypsum,
oxidation of sulfides

Nearly all soils and
rocks

Nitrate fertilizers,
organic matter, and
sewage

Alkaline earth
minerals

Dissolved mineral
content of water

Chiefly minerals
dissolved from rocks
and soils; organic
matter; water of
crystallization

Acids, acid-salts, and
free carbon dioxide

lower the pH. Car-
bonates, bicarbonates,
hydroxides, and phos-
phates raise the pH.

Climatic conditions,
pollution

SOURCE AND SIGNIFICANCE OF PRINCIPAL CONSTITUENTS IN WATER IN BARAGA COUNTY

Significance

Adds a brownish stain to porcelain,
laundered goods, etc. Imparts a
bitter taste.

Raises the alkalinity and pH of
water. In combination with calcium
and magnesium causes carbonate
hardness and scale. Releases
corrosive carbon dioxide gas

on heating.

Commonly has a laxative effect with
concentrations of 600 to 1,000 mg/1,
particularly when associated with
magnesium or sodium. Forms hard
scale in boilers with calcium.
Causes bitter taste.

Imparts, a salty taste. May increase
the corrosive activity of water with
calcium and magnesium.

Causes methemoglobinemia or infant
cyanosis. Encourages growth of
algae and other organisms.

Affects the lathering ability of
soap. Gnerally objectionable for
domestic use at hardness of more
than 100 mg/1l, but can be treated
by softening.

Measure of waters ability to conduct
an electric current, thus measures
the degree of ionization.

Waters containing more than 1,000 mg/1
of dissolved solids are unsuitable
for many purposes.

A pH of 7 indicates neutrality of

a solution. Lower values of pH
generally indicate more corrosiveness
of water.

Affects. usefulness of water for
many purposes. Important in fisheries
rearing.

1/ Maximum concentrations as established by the U.S. Public Health Service.
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Table 6. CHEMICAL ANALYSIS OF WATER FROM STREAMS
Chemical analyses made in field by U. S. G. S. personnel

Br$ - Bright sun
pC - Partly cloudy

v Dissolved constituents in milligrams per liter,
Tempera- = except as indicated.
Sampled ture, (°C) T
]
5] @
R o
S o @ @ o
S5 2 a o
£ S 59 w s w o
v Q9 Bl o s v » 15 - o @ @
- el o = T > O ™ @ @ el o 3 > oo
L O Ral © 4 — e L0 £ o t =M @ MA@
< - Ealhad — o o o = 0O 0O o O B ad O 8O O oo
) Pl @ U < £ wo @& 00 wé 00U A TO @
Location of Date @ » o @ B I3 @B O 5 — ~ 19 P
@ - ° a =T - - 3 > < - 9SG = o
Stream sampling site (1969) Hour = < = w pH < # a o 8] 7 &3 Po @ a Remarks
Hazel Creek NE NW sec. 1, 8-26 1730 BrS - 12 195 7.6 98 ¢ 127 119 ¢ 3.0 1.2 0.3 93 9.4 Base flow, no rain
T. 50 N., R. 34 W. for many days.
Huron River NW NW sec. 35, 8-19 1530 Brs 17.5 20 100 7.8 54 o 65 66 0 3.0 1.0 .1 50 9.8 Base flow. Sampled
T. 52 N., R. 30 W. between forks and bridge.
Peshekee River SW NW sec. 26, 9-18 1030 PC 10.5 13 60 7.8 24 5 39 29 [ 7.0 0 1.0 29 9.0 Base flow. Intermittent
T. 50 N., R. 31 W. sun.
Silver River SW NW sec. 18, 8-14 0915 BrS - 19 115 8.5 - - - - - = —_ - 65 9.2 Base flow, No appreciable rain for
T. 51 N., R. 31 W. 4 days. Sampled downstream side of bridge.
Six Mile Creek NW NW sec. 12, 8-28 1300 Brs 30 14 160 7.5 8 0 107 105 O 1.5 .8 1 80 10 Base flow. Sampled 2' upstream
T. 50 N., R. 34 W. from bridge site.
Slate River SE NE sec. 8, 8-19 1400 BrS 18 18.5 115 7.5 56 0 75 65 0 3.0 1.0 .2 54 9.8 Base flow. Access on
T. 51 N., R. 31 W. left bank.
Sturgeon River SE NW sec, 8, 8-28 1030 PC 264.5 22.5 165 7.7 8L O 104 99 0 1.0 .5 176 9.4 Base flow. Access 500 feet
T. 52 N., R. 33 W. downstream from bridge.
Tioga River SW NW sec. 8, 8-20 0930 BrS 15.5 15.0 83 7.1 42 0 54 51 4] .0 .5 .1 42 9.4 Base flow. Access upstream end of
T. 48 N., R. 32 W. rapids in park, south of U. S. 41.
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Table 7. CHFEMICAL ANALYSIS OF WATER FROM LAKES
Chemical analyses made in field by U. S. Geological Survey personnel

Weather: BrS - Bright sun
PC - Partly cloudy

@O ; : . 114 :
gs, Dissolved constituents in milligrams per liter,
Tempera-— s except as indicated.
Sampled ture, (°C) ES-1
9 @
& @ prd
S o T @ @
o5 > Em o
O 0e wve s w °
v o ~+ o8& 97T 6 o @ @ b3
N o T %T »>H 0o m @ < @ @ > =
< “ o - o dn 0O O 83w s e S
= s poget 4 o® 00 MO 00 ®WO =, PO £O O™
; A T 3 Fgeg= 20 Is B BB osg gp
Location of bate §  u s & 38 & =2 & 3 =2 % 38 x5
Lake sampling site (1969) Hour = < x @ pH < = a m © @ o = £ =} Remarks
LAKES WITH OUTLETS
Craig Lake SW NE sec. 28, 9-22 1100 BS --  18.0 56 6.7 5 3 32 6 0 11 1.0 0.1 8 8.5 o rain for past veek.
T. 49 N., R. 31 W. Outlet to Peshekee River tributary.
King Lake SE NE sec. 27, 9-20 1015 Brs 14.0 13.0 50 6.9 7 7 - g o 8.0 .8 3.8 14 9.0 Suspended sediment in water.
T. 48 N., R. 33 W.
Worm (Vermilac) NW SE sec. 24, $-20 0930  BrS 12.0 4.6 50 6.8 8 7 - 10 0 6.0 1.0 1.4 15 9.5 No rain for past week.
Lake T. 48 N., R. 34 W.
Plumbago Creek SW NE sec. 18, 9-10 1140  BrS 15.0 17.5 75 7.8 34 4 49 4l 0 9.0 1.0 1.7 38 9.4 No rain since 9-8. Sampled at access
T. 49 N., R. 33 W. site north of highway. Flow regulated.
Ruth Lake SE NE sec. 18, 8-21 0300 BrS 17.0 20.5 56 6.9 14 4 29 17 0 -0 1.5 .0 18 8.6 No rain for many days. Outlet through
T. 48 N., R. 31 W. George and Beaufort Lakes.
LAKES WITHOUT OUTLETS
Big Lake NW SW sec. 28, 9-1% 1230 BrS 11.4 20.0 50 5.9 2 1 - 2 0 17 0.0 0.2 3 9.0 Sampled at public access site.
T. 49 N., R. 34 W.
Laws Lake NW NW sec. 18, 9-22 1506 PC - 18.5 90 7.9 55 0 58 67 o 8.0 -0 4 48 9.5 Sampled at public access site.
T. 50 N., R. 32 W.
Petticoat Lake SW SE sec. 33, 8-21 1200  Brs - 24.0 50 6.8 14 o - 17 0 3.0 1.0 .1 14 8.6 Qutlet appears to have been blocked for a
T. 48 N., R. 31 W. long period. Near shore water surface

covered with algae.
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Table 8. WELL YIELDS

Well Aquifer Yield Drawdown Duration Specific
number BR = Bedrock gpm feet of test capacity
Gd = Glacial drift hours gal/min/ft
drawdown
48N 31W 17-1 BR 4 67 1 0.06
35-2 Gd 6 61 10 .10
48N 34W 21-1 Gd 10 20 24 .50
49N 34W 14-1 Gd 115 32 5 3.60
51N 31w 8-1 BR 10 15 10 .66
51N 32w 8-1 Gd 30 15 2 2.00
8-2 Gd 20 52 2 .40
9-1 Gd 30 2 2 15.00
30-1 BR 3 85 2 .03
51N 33w 28-1 BR 5 30 2 .16
28-2 BR 5 50 2 .10
32-1 Gd 5 45 2 .11
5IN 34W 5-1 BR 20 35 1 .57
36-1 Gd 20 5 4 4,00
52N 31W 32-1 BR 9 11 4 .81
52N 33W 2-2 BR 50 100 48 .50
14-1 BR 5 82 2 .06
14-2 BR 5 86 2 .06
14-3 BR 1.5 180 1 .01
27-1 BR 10 4 2 2.50
27-2 BR 9 26 4 .34

34-2 BR 10 20 2 .50
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ITEMS IN POCKET

Plate 1. -~ Hydrologic data of selected wells and
topography of Baraga County, Michigan.

Plate 2. —- Geology and availability of ground
water in Baraga County, Michigan.

ERRATA

During the time interval between the printing of
plate 2 and final report preparation, certain
changes in terminology by the U. S. Geological
Survey made necessary the following corrections:

Plate 2

EXPLANATION: Change "SWAMP DEPOSITS AND RECENT
ALLUVIUM," type 7 and 8, to read "SWAMP DEPOSITS
AND HOLOCENE ALLUVIUM."

BEDROCK GEOLOGY: Change "MIDDLE PRECAMBRIAN (ANIMIKE)
METAMORPHICS AND IRON FORMATION" to read, "MIDDLE PRE-
CAMBRIAN (MARQUETTE RANGE SUPER-GROUP) METAMORPHICS
AND IRON FORMATION."
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