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PART I.

THE GEOLOGY OF MARL.



THE GEOLOGY OF MARL,

Marl is a loosely consolidated, earthy material composed
largely of calecium carbonate, It is essentially & form of
limestone which has been but partially indurated and is some=

what variable in composition,

Marl is formed largely by the action of ground waters
moving slowly/ggig containing fragments and nodules of lime~
stone, Some of the more soluble lime material is taken into
solution and carried along, When the lime charged waters flow
out into open basins such as lakes and swamps, the calcium
carbonate is precipitated out and deposited, The waters of
the depressed areas thus become sites for the development of
lime~secreting animals and plants whiech successively flourish
and die off, eventually to accumulate on the floors of the
basins and assist in sedimentation, That organic matter
contributes extensively to the formation of marl is attested
by the almost universal presence of their remains in the beds,

Marl is ordinarily found in regions which were at one
time or are at present covered with water, It occurs not only
in present existing water basins but is often found buried
under muck and peat in dried up swamps and decadent lakes and
also along 0ld river channels, In places, it forms the upper
terraces of lakes and streams and ﬁ% there be exposed to the $//’7
surface,

Deposits of marl are confined largely to the areas that
have been glaciated and are quite common in the region of the
Great Lakes, Unlike most sedimentary deposits, they are not

continuaus over large areas but are restricted to glaecial



depressions and drédinage lines, Hence they are generally only
local in scharacter but nevertheless quite widely scattered,

The development of marl deposits is of more or less
recent occurrence, In all instances where formed in Michigan
they are post-glacial and in magy places are still in process
of formation,

Because of their receent origin, the deposits of marl are
as a rule found near the surface and seldom deeply- buried,
This fact, that the overburden is generally not very thick, is
of decided import in the economic working of the commerecial
beds, At present the low price of marl makes it impossible to
work profitably marl areas which have a cover of more than four
or five feet of muck and peat, Wigh a maximum thickness of
five feet of overburden, the marl would necessarily have to
be quite @gpp to warrant stripping the surface,

In the general run of deposits, & surface cover of more
than two feet would present serious difficulties in the
profitable removal of the marl below, It is necessary of course
in commercial operation of marl beds to consider in addition
such factors as quality, uniformity, availability and access-
ibility of the marl as well as the market conditions, etc..

The wide distribution and apparent aceessibility of marl
deposits thruout the state affords a potential soﬁrce of
valmost unlimited supply of agricultural lime, This material
when added to the soil plays the same important role as does
commercial lime but owing to its impurities it must be applied
more heavily to assure equal results,

When freshly dug from the lowland deposits, marl contains
water to the extent of nearly half of its weight; is somewhat
pasty in character and difficult to handle, Allowed to stand
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exposed to the weather, it dries out and gradually orumblses,
The upland marls, especially those which lie in dry beds
thruout the entire year are as a rule very friable and
readily worked, Regardless of their position with regard to
the water table, however, marls are very often contaminated
with undesireble and somewhat detrimental impurities, In

many of the deposits tested during the past summer the odor y
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of hydrogen sg}figg was quite apparent,

To obtain the best results in liming, the marl should
be allowed to remain in the open for several months after
having been dug, It is advisable to pile it up in rather
small heaps so as to insure thorough weathering, In this
process, much of the excess water and harmful toxins are
removed and at the same time the marl is broken up and made
more friable thus insuring more effective results when
applied to the soil, If the marl i& left standing in large
piles on the surface, it dries out very slowly. The outer
surface disintegrates and soon becomes gquite powdery but
the inner portiom retain the moisture and apparently change but
very little,

Before working a marl bed, it is a good polisy to determine
by means of borings, the exact nature of the underlying
materials, It has occasionally been noted that the lower
portion of the marl merges rather gradually into a layer of
1light colored, plastiec clay which resembles very much the
marl itself, In digging marl with a clay‘substratum, extreme
caution shoulid be exercised not to remove the clay and

spread it out over the surface of the excavated marl, The
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clay has a tendency to harden as it dries out and forms a
somewhat impervious shell which excludes the air and prevents
complete weathering of the inner material.

The areas in which marl accumulates are generally so
situated with reference to the surrounding lands as to provide
natural drainage pockets for surface waters flowing from the
higher surroundingareas, Clastic materials, such as sands,
8ilts and clays are transported into phe depredsed basins and
become intermixed with the lime deposits, Prolonged sediment-
ation ultimately results in the filling in of the basin to
develop marshy conditions,

The growth and decay of organic life within the marshy
areas often remults in the formation of a layer of muck and
peat which tends to seal up the surface of the area and thus
prevent further accumulation of marl, The vegetal matter very
often becomes intermixed with the marl in the process of
sedimentation and tends to contaminate it,

The value of marl as & soil amendment depends largely
upon its degree of purity, Many of the beds contain materials
which are relatively free of impurities and test up very high
in calcium carbonate content, in fact approach very closely
the analysis af a commerscial lime, In other cases however,
there may be a great deal of foreign material peesent in the
marl, with the result that there will be a corresponding
decrease in the ratio of lime present, It is necessary in
applying marl to the soil, to know the needs of the land and
also the quality of the amendment, The best results cannot be
expected if a low grade of marl is applied in small amounts
to a highly acid soil,
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SOME ASPECTS OF MARL DEPOSI?TS IN OCEANA COURTY,

Oceans County is typlieally an area of sandy soil, made
up largely of outwash and till plains, Approximately eighty
percent of the surface area is light and sandy in charaster
and the remaining twenty percent about equally divided between
lcwla.m swampy aress including lakes, clayey till and gravelly
loanm,

The marl is guite widely distributed thru the county
altho in some of the townships, espeeially those in which the
soils are uniformly and persistently 1ight in texture, no
trasce of marl is to be found,

The deposits of marl in the county are of two distinet-
ively different types and for the sake of convenience I have
tentatively classified them into two groups, based upon
their relationship to the water table, namely, lowland and
upland deposits,



LOWLAND MARLS,

The lowland types are by far the more common and
make up the greater proportion of the deposits in Oceana
County, They occur in beds of variable thickness in swamps
and marshes, in river beds and as marginsl deposits in lakes,

The marl in these areas is generally found below the
normal water table and in such positions as to be constantly
saturated with water, The thickness of the beds ranges from
a few inches thru to twenty and more feet, depending to a
large extent upon the size of the qepression in whieh the
material was allowed to ascumulate,

The lowland marl beds are usually mantled with a layer
of muck and peat which in many of the swamps and decadent
lakes has accumulated to rather extensive depths, indieating
that quite a long period has lapsed sinee the cessation of
marl forming activities, In some areas however, marl is still
in the process of formation and is agcumulating more rapidly
than is the eneroaching vegetation, whieh in time will
undoubtedly form a layer of organie matter to completely
86al up the deposit and prevent further deposition of marl,

The marls of this type are extremely variable in color
and in quality, The purer forms are as a rule grawish but,

vhere intercalated with vegetal remains in the form of muock
and peat, they generally assume a darker shade, The color of

marl is not always an index of its quality, altho it is
unquestionably true that those of lighter colors contain
less organic matter of vegetable origin and henee would be

2,
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likely to have a higher a higher percentage of calcium
carbonate than those that run darker, However, in some
of the darker marls, those which apparently were
contaminated with muck and peat, the final analysis
showed a relatively high pemtent of lime.

The waterlogged marls are heavy and difficult to
handle, Vhen freshly dug they contain water to approximately
half of their weight and are frequently pasty or mushy in
character, If intermixed with eclayey material, they are
plastic and sticky, Upon drylng, a large amount of water
is released and thn‘eplor becomes considerably lighter,
oftentimes pure white, A cublc ¢§f foot of marl takeh from
the borders of lclarem's Loke was weighed immediately
after its removel from the water and found to weigh 104,.8
pounds, 4 cubie yard of this material, completely saturated
w;th water, would ascordingly weigh 2829,6 pounds,

In the deeper layers of the saturated deposits and
particularly where the marl is of a solloidal nature, the
presence of hydrogen sulfide seems to be quite ayparent,;¢
both in the lake and marsh deposits. This substance iz
readily detected by its odor when present in large quantities
and will frequently produce a2 purplish tarnish en a brass
rod even 1f only in limited association with the marl,

lMarl which has formed and developed completely under
water, 1s generally not fit to be applied directly to the
soil imnediately upon being dug, It should be piled up in
small heaps and allowed to weather thoroughly. The process
of drying tends to rembve a large proportion of the water
and allows the included toxins to escape. At the same time
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UPLAND HARLS,.

The upland areas of marl are somewhat more limited
in their distridbution, but nevertheleas constitute beds
of great importance in the county, They are found in the
terraces of lakes, where the water level has subshded, and
in the upper flats, terraces and old meender channels of
streams and rivers,

The marl in these deposits is largely concentrated in
beds that lie above the present normal water table. They
are for the most part fairly dry as compared with the
lowland types. In seasons of excessive rainfall however,
the water table rises, very frequently to levels above
the surface of the deposits, In general the beds are
relatively shallow, scarcely 1f ever, attaining a thickness
exceeding six or seven feet; they would probably average
three to four feet thick for the county.

The surface cover ordinarily is so thin as to be
practically negligible, It consists merely of a few inches
of muck, more often up to six or eight inches of wind
drifted sand., Ococasionally, thin lenses of sand are found
scattered thru the marl beds, but not in quantity sufficient
to be of serious consequence in the economiec handling of
the deposits,

The upland marls are predominantly grayish to whitish
in color. In deposits where elay forms the substratum and
prevents proper drainage, they are frequently mottled with
brown. As a general rule the marl of this type ia fairly
pure and runs high in ealcium carbonate content, Very little

muck or peat is 1nter5§gqgg}ated with ii A
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SCOLOGICAL CONSIDZRATIORS,

There seems to be a rather definite relationship
between marl deposits and plant assoclations, In the
southern part of the state, a variety of Potentilla grows
luxuriantly in areas where marl is present, In fast, the
presence of this plant may be reliably used as a positive
indicator of marl, In Oceana County not a single trace of
the plant was found altho in the ad joining county of
RNewaygo it was present in merely one isolated area of the
six townships surveyed, T

If we are to differentiate between bog and marsh in
referense to character of solil and type of vegetation
present it will be quit&ﬁggﬁ;;g:w;ono changes in the
nomenelature of marl deposits, If we define o rmarsh as an
area of low lying, swampy land with soil of an alkaline
character and supporting vegetation with alkaline requirements;
then contrast the bog as having an acldie s0il and favoring
a growth of vegetation with acidic tendencies, it is no
longer sorrect to classify marls 1@ the oategory of bog
limes as has been done in the past,

Marls do not form under bog conditions altho it would
be posalble for a bog to become the site for marl deposition
thru a ehange in drainage eonditions, If the ground
wtters, flowing thru the soilgfeontalning nodules and
conoretions of limestone, were diverted from their courses
80 as to carry lime carbonates into a bog, condition might
then be made favorable to marl forming processes, With the
neutralization of the heretofor acid waters of the bog,
lime secreting plants and animals would undoubtedly come in






9.

Sphagnum moss occurs in lowland habitats and almost
always in acidie associations., Occasionally, thin beds
of marl are present in the sphagnum floored depressions
but generally below a thiek mentle of muck and pesat,

Tenmarscks and cedars grow under variabie conditions
and their presence in the swamps is never a positive index
to the oeccurrence of marl,

Along the lake borders, the growth of Chara and
Potomogeton always seemm to in@icate areas in vhish marl
is in process of accumulation, On the other hand, in
regions where lily pads and cat tails form the bulk of
the vegetation, muck and peat with searcely any marl
characterizes the deposit,

From observations made in a large number of deposits
during the past summer I am somewhat inclined to discount
the importance of Charas as a fastor in the formstion of
thick deposits of marl, It is obvious that Chara is a lime
seoreting plant and funetions to a certain degree in the
accurmlation of marl but many other plants are of equal
importance in this respect, lluch of the marl, especially
the extensive deposits, have formed thru the accumulation
of animal remains and alsothru the process of precipitation
of caleium oarbongte carried into the depresaions by surface

and ground waters,

Stanard G. Bergquist., -
Iichigan State College.
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OCEANA COUNTY PENTWATER TOWNSHIP.
T 16 No R. 18 W.

Marl Survey by S. G. Bergquist and A. W. Bergquist.

General Description.

Pentwater township lies in an area made up almost entirely of
Wind-drifted sand ridges. These ridges along the shore of Take
M10higa.n form a succession of fairly high dunes whereas farther
inland they have been levelled down to form almost level plains.
The so0il thruout is sandy and of no agricultural value.

The drainage is well developed and very few marshes and swamps
&re found in the region. Pentwater Lake, occupying approximately
the center of the township is the only lake of any importance. A
Very small tip of Bass Lake extends into section one on the north
end,

The Pentwater River enters Pentwater Lake almost on the east
township line. A rather extensive river marsh area has developed

at this junction and extends eastwardly well into Weare township.

Marl Deposits.

Marl is found in only one area in the entire township and
that is in the overflow flats of the Pentwater River at the
head of Pentwater Leke. The sedgy bottoms run largely to muck;
Which along the river's edge is five to seven feet deep and
underlaeid with sand. The muck layer thins out towards the edges
%o three and four feet and is underlaid with three feet of a
dark colored, poor grade of marl that runs oﬁly in patches.

The bottoms are rather low, just slightly above the river

level and subject to extensive overflows during high water.
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Sample # 1050. Analysis 72.52 %
S.B.: of S.E.5 Sec. 24. Class C, deposit.
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OCEANA COUNTY ____ WEARE TOWNSHIP.
T. 16N, R. 17W.
Marl Survey by S.G.Bergquist and A. W. Bergquist

Senersl Description.

Extending from east to west across the south hslf of Weare
tOwnahip is a morainic area made up of soils ranging from sands
thru to sandy loams and clays. The topography is undulating ex-
Aﬁﬁpt to the southeast where it assumes a fairly level attitude.

4 narrow strip of sandy moraine runs north and south along the
'ﬁest gide of the township to & point half way down the township.
It is somewhat level and merges into the wind drifted area to the
Weat,

In the northeast corner of the township and occupying approx-
lmately eight square miles of area is a level sandy outwash plain
that continues east into Crystal township.

To the west of the outwash area and confined between it and
the narrow strip of moraine on the township line is a level sandy
lake bed that extends south to about the middlé of the township.

The county is drained by the westward flowing Cedar Creek
&nd Pentwater River and their tributaries. For the most part,
Yhe creek and river bottoms are sandy or mucky with sand below.

There are no lakes in the township and relatively few swamps

8ave those of shallow muck along the waterways.

Marl Deposits.
No commercial deposits of marl were located in the township.

Only one area containing marl was found and that in the N.W.% of

K.W.4 Sec. 31 and extending into the S.W.% of S.W.} Sec. 30.
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The marl in this deposit has a thickness of three to four feet
and is covered with five feet of muck and peat. A dense tangle of

Undergrowth sovers the area and is almost impenetrable.



OCEANA COUNTY ___ CRYSTAL TOWNSHIP
T. 16N. R, 1l6W.
Marl Survey by S. G. Bergquist and A, W. Bergquist

Seneral Description.

The eastern half of Cryétal township comprises an area of
Wdulating to rolling moraines. The s0il is mainly sandy altho
loeally it runs into sandy loam and light élay.

With the exception of a small area of moraine in the south-
West corner,'the western portion of the township is largely out-
.Wash with sandy and clayey soils intermixed. The topography in
this section is relatively level ranging to somewhat gently
undulating.

The drainage is almost entirely thru Crystél Creek which
‘headwaters in the east half of the township and flows westwardly
thru the middle of the region into Cedar Creek. A portion of
Pentwater River cuts across the northwest corner and several smsll
Streams headwster in various sections.

Lakes are absent and swamps are relatifely gcarce.

Marl Depositsa.

Only one deposit containing marl in commercial quantities was

located in the township and half of it extends into Mason County.
Class A.

In the N.W.% of N.W.% Sec. 6 on the Mason County line is an
Upland deposit of dry marl. Three to five feet of muck forms the
8over over & bed of marl ten feet in thickness. The deposit lies
On either side of the county line roasd, is very accessible and
Sould be easily worked.,

sample # 1077. Analysis 86.16 % Andrew Bahr.
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OCHANA COUNTY ___ COLPAX ZOWNSHIP.
2. 16 N. R. 15 W. |
larl Survey by S. G. Bergquist and A. W. Bergquist.

Seueral Desoription.
The surface of Colfax township is about equally divided as

%0 morainic and outwash features.

The moraines comprise a relatively large ares in the northwest
fuarter and a narrow beit extending from School Sectiion lLake to the
Boutheast corner of the township. The topography in the mersinis
belt is somewhat undulating with sandy soile predominating. Smell
Patches of clay are distributed haphasardly over the area.

The outwash belt extends from tne northeast corner thru the
Senter of the township aeroéa to the southeast cormer with local
Sxtensions projecting south into the tilil plain area of Leavitt
township. The outwash plains are gently undulating and the soils
Sharacteristically sandy.

The drainage is fairliy well developed. Ihe streams for the
Rost part ars smeall and in places somewhat intermittent in char-
8cter., They flow eastwardly from the middle of the township.

Lakes are not very numeraus snd wherever present are generally
rlmmed with muck. The swamps are largsly coufined to the water

Sourses and relatively shallow.

Narl Deposits.
Ho marl depesits were loeated in the township of Colfax,



OCEANA COUNTY _____ GOLDEN TOWNSHIP
T, 16 N, R. 18 W,

Marl Survey by S. G. Bergquist and A. W. Bergquist.

@eneral Desoription.

In the southeast corner of Golden township and extending
north from Benona township is a small stretch of undulating sandy
outwash plain. To the north this outwash area is bordered by a
5elt of till plain that continues eastwardly thru the village of
Hart, A morainic ridge of somewhat hilly sttitude and composed
'&ﬂigely of sandy material traverses the township from northeast to
Ssouthwest. This morainic belt lies between the outwash and till
Plains of the southeast portion and the level sandy plains and
rolling dunes that skirt the shore of Lake Michigan to the west.

The drainage is mainly into Au Sable Creek which flows from
Round Lake westwardly across the north end of the township thence
Bouth into Silver Lake. There are quite a large number of small
8wamps and bogs scattered thru the region but for the most part
they are relatively shallow with a few inches to six and seven
feet of muck and peat and with sandy bottoms. Marl is sometimes
found in these undrained areas but not in large amounts, seldom
exceeding a foot or two in thickness and then usually with a cover
of geveral feet. Lakes are not abundant, Silver Lake in the south-
west portion and Round Lake on the northeast being the only ones
of any importance. Silver lLake has a margin and’beach of sand
8xcept at the west end near the outlet where the border is marshy
and underlaid in pleces with marl., Round Lake is rimmed with a
wet, marshy margin of muck and peat except on the west side where

8and prevails. Patches of marl are found at varying depths below
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gglow the mueck and peat around the borders of Round Lake but are
Bot of much commercial importance, Several other mud bottom
}&kes either almost totally extinct or partially dried up are found
}n the southeast portion of the township but are of no signifiocance
from the standpoint of marl deposits, |
Marl Deposits.

| Marl is not found in extensive quantities in Golden township.
Only s few areas worthy of classification were located.
Slass 4.

Along the banks of & small creek and near its headwaters in
~"ﬂpr1ng fod swamp in the S. E. % of the N. E, 3 Sec. 28 is a some-
what extensive marliferous deposit. The region is decidedly wet
and the water table almost up to the surface. A foot of muck covers
8 bed of marl that ranges from fiwe to seven feet in thickness. A
Yary dense undergrowth has grown up and would have to be removed in.
order to work out the marl. High ground to the north of the swamp
would afford fairly good facilities for machine 6peration as well as
for storage. The roads, however, are sandy and would be difficult
of travel except possibly during the winter when sleigh hauling could.
be employed. ‘

Sample # 1047 Anslysis 88.36 % M. A+ Davis
lass B.

On the west end of Silver Lake and near its outlet, S.E.%} of
3-3.% Sec. 26 extending from the water's edge inland for several
Yods is a fairly dry sedgy marsh of some fifteen or twenty acres in
xtent, The marl in this deposit averages about four feet in thick-
Ress gnd is uniformly quite dark in color thruout. It is covered in

‘Plages with a few inches to a foot of sand and comes up to the surf-
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80e locally. The underlying material is éand. The area could be
"5ry easily worked but the absence of roads would make it almost
impossible to get out except in winter over the ice of the lake.
A amall samdy knoll to the west of the marsh would afford ample
8torage facilities.
Sample # 1049 Analysis 63.08 %

@O 9000 s 0000 BGREOTPIS

Olass ¢.

Marl in varying amounts and at variable depths below the sur-
face was found along the margin of Round Lake in Seecs. 11 and 14.

In the swamp on the north end of the lake a foot of brownish

marl on a sand bottom is overlaid with a layer of muck and peat
8veraging from five to seven feet in thickness,

On the east side of the lake and extending into the water is
& deposit of rather dark colored marl ranging from five to six
feet in thickness. On shore the marl is covered with two and three
feet of muck and peat and thins down to three feet.

On the south end of the lake the marl seems to be of a better
8rade, being lightei in color especially with depth. This area is
quite marshy and wet and has a surface cover renging from three to
8ix feet of muck and peat. The marl does not form a continuous bed
but seeme to run in patches. In places the marl is only a few feet
thiok and then again it may attain a depth of fourteen and more feet.
This is the only portion of the Round Lake margin that would be
commercially workable. |

On the weat side of the laké the shore and beach are sandy
exgept where the lake has been filled in with mill refuse. A local
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lens of pure white marl two to eight incheé thick and interbedded
With sand is the only‘evidenca of the material on this shore.

Sample # 1046 Analysis 87.96 % E. Krantz
Elmer Wycoff

The sample was taken from borings taken at intervals around the

lake,
In the S.E.% of the N.W,% Sec. 36 ( fraction ) slightly to the

South of the extreme west end of Silver Lake is & small isolated

patch of upland, dry mérl with three feet of sand cover. The marl
{Yaries in thickness from two to five feet. It is situated on-a sand

road with fairly good facilities for hauling. The marls thins out to

the east of the ares to a foot and less in thickness. The thick cover

0f sand and locally of muck would make this deposit of little consequemce.

Sample # 1048 Anslysis 64.88 %

0000 00OOOOELILOININIPOSITPSIDS

Unclassified

The following locations contain marliferous deposits but the
ireas are not extensive enough to warrant operations for removal. No
Ramples were taken of the unclassified areas.,

S,W.2 of S.B.% of Sec. 2l-- two to three feet of marl under three to
seven feet of surface cover.

N.W,% of S.W.%: Sec, 13 -~ some marl below seven feet of cover.

SeW.% of S.W.: Sec. 16 == six inches to three feet of marl with three

to seven feet of surface cover.

6 6 0 00 00 0 00 0P 0000 02O O SRR e



OCEANA COUNTY HART TOWNSHIP
T. 1l6N. R. 17W.

Marl Survey by S. G. Bergquist and A. W. Bergquist.

General Description.

The southern third of Hart township lies largely in a roll-
ing morainie area with sandy soil predominating. Cutting across
the middle of the township with an east-west irend and centering
a&bout the viliage of Hart is a narrow till plain with & somewhat
undulating relief and made up of a 8oil that ranges from sandy
loam to a light phase of clay. This till plain terminates a few
mileg east of Hart in a belt of sandy outwash plain that extends
through to the southwest corner of the township. Another similar
belt of outwash has its origin in the central till plain a few
miles south of Hart and continues south and east through the mid-
dle portion of the southern third of the township. Local pockets
of gravel are found associated with the sand in the relatively
level outwash plains and especially where the streams flow thru
them. In the north part and extending from east to west asross
the township is a morainic belt with a slightly heavier soil than
the similar area to the south. The soil in the northern moraine
varies from sand to a sandy loam and locally runs into a light clay.
The topography in this section ranges from undulating to gently
rolling.

The drainage is somewhat haphazard and poorly developed.The
township is dotted with numerous small bogs and undrained areas,
8ame of which are situated on the higher slopes,'the so-called
ereeping or climbing bogs. PFor the most part, these moist, un-

Grained patches are fed by springs or represent the heads of the
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8prings themselves. As a rule, the muck that is found in them is
Yelatively shallow, rarely exceeding a foot or two and invariably
With a sandy bottom containing a hardpan layer; often times a
6lay gubstratum. A rank growth of swamp vegetation generally
elothes the surface of these bogs giving to them the appearance of>
actual lowland areas. In no single instance was marl found in these
shallow bogs. The numerous hillside springs are sources of a large
network of small, shallow and narrow bottomed streams none of which
were found to contain marl.

Most of the drainage is to the north and into the westward
flowing Pentwater River that traverses the township in the north,
Aside from the mill ponds of several dammed up rivers in the vicinity
of Hart, there is aonly one lake, Crystal Lseske, in the township. This
lake is completely rimmed with a sandy shore and beach and has no
marl assiciations.

Marl Deposits.

There are no commercially important marl deposits in the town-
8hip of Hart and consequently none have been classified. Marl occurs
in but a few places in the entire township and where found is relativ-
ely thin bedded and in no large quantities. The most extensive unclass-
ified marl deposit is that found on the land of W. R. Roach and Company
and is located in parts of three sections as follows:

S.W.portion Sec. 1l4.
N.E. portion Sec. 22.
N.W. portion Sec. 23.

The marl here has an average thickness of about a. foot and is

underlaid with sand. Peat covers the marl to a depth of three and

four feet.



OCEANA COUNTY ~ BLBRIDGE TOWNSHIP.
T. 16 N. R. 16 W.

Marl Survey by S. G. Bergquist and A. W. Bergquist.

General Description.

Cutting across the northeast corner of Elbridge is the south
end of the morasine that extends thru the east half of Crystal
township. The topography in this area is quite rugged with fairly
'511 defined hills scattered over the surface. The soil is predom-
inantly light and sendy but is interspersed with local and small
Patches of sandy loam and light clay.

Bordering this morainic section to the south and west is a
narrow strip of gently undulating, sandy outwash plain which extends
from the northwest corner to the middle of the east edge of the town-
8hip, Another area of outwash plain extending from Hart thru to Ferry
traverse the southwest corner.

Between the two outwash plains lies a fairly extensive morainiec
belt that covers practically the entire southwest half of the tommship.
The topography in this area is quite hilly in character and the soil
e88entially sandy.

The drainage is mainly into the Pentwater River which flows
wWestward thru the outwash plain from the middle of the east margin
to the northwest corner of the township. Numerous small tributaries
enter the river at intervals but they are in many cases only intermitt-
ant and not important.

Lakes are scarce -- Cabmoosa and Evans Lakes in the southeast
being the only significant ones,

Swamps are confined almost wholly to the river bottom and

10cally reach somewhat large proportions. The swamps are generally
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Quite shallow with only a few feet of muck and peat spread out over
& floor of sand.
Marl Deposits.
The only beds of any importance in Elbridge township are found

along the borders of Cabmoosa Lake in Section 26.

- Slass A.
On the south end of Cabmoosa Lake and along Swenton Creek near

the outlet of the lake in the N.E % of the S.W.% Sec. 26 marl is

found in rather extensive beds with one to thiee feet of muck over-

lying eight to twelve feet of the material. A floating sedge mat on

the lake margin would make it impossible almost to remove marl at this

Point but conditions slong the creek are quite favorable for machine

®xgavation. Some marl has already been taken out.

S8ample # 1076 Analysis 87.04¢ % Edward Weiriock.
_ Henry Hovey.

flags B. .

In the N.E.% of the S.W.% Sec. 26 and somewhat to the east of
Cabmoosa iake is a swampy area in a rather wet condition where marl
18 present to a thickness of five to six feet under & cover of two
‘feet of muck and peat. This body of marl lies quite distant from
l‘ny good road and wbuld be difficult to get out.

Sample # 1074. Analysis 64.04 % Claude Aiken.

8lass C.
In the N.E.} of the N.W.% Sec., 26 and extending into the N.E.}
Of the S*W.} of the same section is an area of marl with & thickness

of eight to ten feet. The bed is covered with peat and muck to a
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iepth of three feet. The material is dark in color and apparently
of rather poor quality. The marl occurs both on the land margin
@nd in the water near shore but does not form a vary wide area.

- Sample # 1075. Anslysis 78.76 %.




OCEANA COUNTY LEAVITT TOWNSHIP.
T. 16 N, R. 18 W,
Marl Survey by S. G. Bergquist and A. W. Bergquist.

E‘noral Description.

The greater portion of the east half of the township lies in
3 ground morsinic or till plain section, The 80il for the most part
18 here quite sandy but interspeiaad with loecal areas of sandy loam
and patches of clay, also with isolated belts of bowldery deposits.
'tﬁﬁ surface is fairly level altho in places gently undulating.

- A narrow strip of level outwash borders the till plain on the
west but is cut thru in the northwest and southwest corners of the
Yownship with finger like extensions from the Elbridge moraine.

A linited area of moraine running north from Newfield cuts
'lcross the southeast corner of the township with a rolling surface
‘and made up mainly of sandy soil.

Small extensions of the Colfax outwash connect up with fhe
‘Borth border of the till plain but like its northern representative
18 sandy and level.

The township is drained by a number of fairly large stresams
Shat flow across the area from the northwest to join the eastward
Llowing Beaver Creek on the east side of the township.

Several large lakes are found in the township but they are
8ituated along the margins with extensions into other townships.
Bagt Lake in section 29 is the only lake within the interior. The
lakes are rimmed éntirely with muck or with muck and sand alternat-

@ng. No marl was located in any of the lake basins.
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There are numerous swampy area8 within the township but they
@iﬁ'generally quite shallow with only a few feet of muck and peat
@n a sandy substratum. An extensive expanse of swampy land is cen-
dered about Bast Lake. The muck and peat cover in this area ranges
{gom a few feet to eight and ten feet thick and only in few places

s

»ti”marl present below it and then in very limited amounts.

;!%El Deposits.

Altho marl is present in limited amounts in numerous swamps

f@d under rather thick covers of peat and muck there are only a
f!l'deposits of commercial importance.

Slass 3.

k In the S.W.} of the N.B.% Sec. 12 allong the drain outlet from
"50 swamp to the north is a fairly dry deposit of marl. The material
'}l not very thick, ranging from one to three feet, and is overlaid
?ith about two feet of muck. The upper foot of marl is guite light
iﬁ eolor and filled with shells but below this it is dark gray to
Prownish and somewhat colloidal. The odor of hydrogen sulfide was

13

Very pronounced in the lower portion of the deposit.

Ellnple # 1073. Analysis 79,68 % W. S. Bettis.

!

8iass C.

K In & fairly well drained area near the main road in the S.W.%

°f the S.E.} Sec. 3 is found a bed of marl two to three feet thick
Wnderlaid with a heavy plastic blue clay. The deposit is covered
With a layer of muck averaging from one to three feet thick. The
iﬂifacc of the area is grown up to a dense stand of brush which would
Bake operations quite difficult.

Bample # 1072. Anslyeis 54.56 %. Ben S. Bond.




OCEANA COUNTY BENONA TOWNSHIP
T. 14 N. R, 18 W.
Marl Survey by S. G. Bergquist and A, W. Bergguist.

Genersl Description.

The central portion of Benona township comprises largely an area
of sandy outwash plain. This plain is bordered to the north, east and
west by margins of undulating to hilly moraines and to the south by a
small belt of sandy to clayey lake plain, an extension of the plain
that occupies the northwest corner of Claybanks township. In the south-
east corner is a small, isolated patch of till plain with a fairly
heavy, clayey soil.

With the exception of the morainic ridges that border the central
plain and the line of low dunes in the southwest corner of the township,
the relief is quite gentle and for the most part level.

The drainage is mainly thru Stony Creek which flows south thru
the east edge of the township into Stony Lake on the south township
line. Aside from Stony Lake and the rather extensive river bottom
marsh at the head of the lake there are no lakes or swamps of any con-

8equence in the township.

Marl Deposits.
All of the commercially important marl beds of Benona towﬁship

are located either around the borders of Stony Lake or in the marshy
bottoms of Stony Creek and its tributaries near the head of the lake.
Glass 4.

On the north shore of Stony Lake in N.W.% of S.W.% Section 33
is a rim of upland dry marl extending back several rods from the
water's-edge. In places the marl comes to the surface but in general

has a cover of a foot to a foot and a half. The marl below varies in
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thickness from three to seven feet, rarely exceeding six feet, and is
underlaid with sand. The deposit extends into the lake as wet marl
wWith a fairly constant depth of seven feet. Conditions in this aresa
are excellent for removal and storage. Some marl already has been dug
and taken away.

Sample # 1024 Analysis 90.64 % James A. Porter.

This Same marl bed continues westwardly along the north shore of
Stony Leke to about the center of Sec. 32 from which point west the
margin and beach are sandy. A samplé of marl was taken from tﬁe dry
bed in the west central portion of the S.E.% of Sec. 32 which represents
approximately the west end of the deposit. 1In this area the marl has no
cover but comes out to the surface, and with a thickness not exceeding
five feet. The bed is high and well drained, easily ﬁorked and with
good facilities for handling the material., Some marl has been removed
for local use. The upland bed extends down to the water's edge and is
coﬁtinuous with the eight to ten feet of deposit in the lake.

Sample # 1032 Ansalysis 88.88 % H.B.Huey.

On the west end of the lake along the mouth of Stony Creek in

) the S.B.% of N.E.% Sec. 33 is a bed of upland marl, well drained end
dry with a cover not exceeding two feet. In some places the marl
comes out to the surface and varies from two to six and eight feet in
thickness. The marl continues out from the higher ground into the low,
marshy bottom land and there reacnes a depth of fourteen feet and more
with only two or thrse feet of surface peat above. The upland marl is

readily accessible and can be easily removed as it lies adjacent to



Benons - 3 -
higher ground for storage. In the bottom lands, however, excavating
Operations would be more difficult on account of distance to high
ground and also water conditions. The principal drawback in the oper-
ation of the bed as a whole lies in the lack of haulage facilities, the
roads being quite distant. Several hundred yards of the upland marl
have already been dug out and removed over winter roads.

Sample # 1026. Analysis 89.72 %. Munson Bros.

Adjoining the bunson bed und slightly to the south and west, in
the N.W.} of S.E.3 Sec. 33, is a similar deposit of upland marl with
extensions into the creek bottoms where it becomes wet and undrained.

On the higher ground the marl comes out to the surface and ranges from
four to six feet in thickness while in the lowland borders the thiekness
- increases to ten and twelve feet with a eover of muck and peat upzto
four fest. Conditions for operation in this bed are identical with
those on the Mungon farm and the same obstacles would have to be over-
some, | |

Sample # 1027. Analysis 92.72 %. A. J. Sundell.

Class B.

In the west central portion of the N.W.3 Sec. 34 along the north
; edge of the Stony Creek bottom is a narrow strip of upland marl somewhat
Poorly drained and on that account mottled with brown. The marl comes
%o the surface, varies from four to five feet in thickness and is under-
laid with sand. Owing to the steep slopes oflthe hilly hinterland, the
lack of any roads and the almost impossible prospects of getting a road
into the marl ares, the depbsit is quite inaccessible and would be diff-

icult of operation.
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Sample # 1025B Analysis 93.72 %. BEmil Wentsloff.

Class ¢,

Away from the upland where sampie 1025B was taken and in appar-
ently the same bed but in the marshy bottoms of Stony Creek adjoining,
the peat cover is three to seven feet in thickness and the underlying
marl seems to be present only in patches, ranging from zero to ten
feet. This area of backwater and overflow marshy bottom land is sub-
Ject to extensive floodings during the high water seasons and the marl
could be worked out only during times when the water had receded to the
natural channel.

This point, the W. central portion of the N.W.} Sec. 34, seems
to mark the east edge of the marl’deposit in the Stony Creek bottoms.
Prom here on upstream, the creek flows over a sandy or clayey floor
‘axoept occasionally where a widened marshy aresa has formed and small
" amounts of marl have concentrated into pockets.

Sample # 1025A Analysis 82.96 %. Emil Wentaloff.

At the confluence of Grover Creek with Stony Creek at the head
of Stony Lake in the W, central portion of the N.W.%: Sec. 34, the
bottom lands widen out considerably. Here the surface is extremely
- Wet and drainage poor all thru the year. Three to seven and more
feet of wet, soggy peat covers a marl formatioh which varies from five
to twelve and more feet in thickness. It would be difficult to oper-
ate the bed in this vicinity because of adverse conditions of drainage
Qoupled with lack of storage ground and the entire absence of roads.

Sample # 1025C Analysis 83.56 %. Emil Wentsloff.
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In the low bottom of Stony Creek in the W.C. portion of the
S.E.%+ Sec. 27 is a rather extensive marshy area subject to overflows
at certain times of the year. Marl to a thickness of four to ten and
more feet is found here under two to five feet of wet, soggy peat.
This deposit lies a half mile from any road and would be difficult to
work except in periods of extreme dryness.

Sample # 1023 Analysis 89.00 %

In the S.W.corner of the S.E.: Sec. 33 and on the south town-
ship line, south shore’of Stony Lake is & narrow rim of marl which
lies at the base of a steep sandy slope. This deposit axtends into
the lake where it has a depth of twelve and more feet. Thé cover is
negligible even in the land portion. vTha steep slopes leading down to
the water's edge together with the limited aréa of material and poor‘
facilities for handling would tend to make the deposit of little or
no commercial value. | |

Sample # 1028. Analysis 77.24 %. Camp Knollslea
' J. C. Anderson

On the south side of Stony Lake in the S.E.} of the N.E.} Sec.b
(fraction) is a narrow rim of marshy land with one to three feet of
Surface peat and four to twelve and more fset of marl below that runs

Eout into the water, The steep banks leading down to thevshore together
with limited and difficult facilities for operating and handling the
Marl would tend to make the deposit of little or no eommercisl import-
&nce, |
Sample # 1029. Analyéis 85.32 %.
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A little farther to the west from where sample # 1029 was tsken
the marl becomes somewhat darker in color and appears to be of poorer
quality. S.W.% of N.E.%4 Sec. 5 (fraction). Here also, as in the
Previous location the marl is found mainly in the water of the lake
&nd with a depth exceeding twelve feet., On shore there is a cover of
Paat ranging from one to two and one half feet and the marl is somawhat
. 8hallower, eight fo ten feet in thickness. The slopes to the lake are
very steep and operations would be diffienlt.

Sample # 1030. Anslysis 81,36 %

On the extreme west end of Stony on the north side of the outlet
channel S.W.z of S.W.Z Sec. 32 is a small pocket of marl that erops
out in the valley side. There is practically no surface cover but the
Marl is not very thiock, two to three feet and underlaid with sand.
Probably not more than a dozen loads could be obtained from the deposit
and consequently it is of little significance. |
Sample # 1031. , Analysis 81,96 %.




OCEANA COUNTY SHELBY TOWNSHIP
7. 14 N. R. 17 W,
Marl Survey by S.G.Bergquist and A. W. Bergquist

General Descoription.

Shelby township lies almost wholly within an area of somewhat
rugged moraine. A narrow strip of sandy outwash with a northwest-
Southeast frend cuts across the township near the northeast corner.

The soil is generally gquite light in texture ranging from sands
and loamy sands thru to sandy loams with local small patches of clay.

The drainage is very well developed. There are no large rivers
or streams in the area altho on the west side of the township several
8mall creeks, tributaries to Stony Creek in Benona, find their head-
waters in the sandy morainic hills,

There are scarcely any lakes and relatively few swamps in the
region. Consequently, marl is not found very extensively and the
deposits are quite limited in number. ‘

Marl Deposits.

Cless 4.
An excellent small deposit of marl was located in & dry marsh
Just a few rods west of M-11l in the S.B.% of N.W.% Sec., 20. A surface
of one to two feet of muck covers the marl which averages from five to
8even feet in thickness., Facilities for excavating, storing and haul-
ing are extremely good.

Sample # 1022. Analysis 91.16 % Pred H. Moore.

Class C.

Marl in small pockets and with a thiockness of five feet ocours in

& small, brush covered swamp, S.W.: of S.W.3 Seo, 6, extending into N.W.3%
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of N.,W.% Seoc. 7. The marl is not persistent in the area and where
found is usually ocovered with four to five feet of muck.

Semple # 1021. Analysis 83.44 %.

Unclasgsified.

‘ In a small awamp situated between -1l and the Pere Marquattq
tracks in the S.W.Z of N.E.% Sec. 29 is found a bed of marl with a
thickness of ten and more feet and a cover of muck snd peat ranging

from five to seven feet deep.




OCEANA COUNTY --~- FERRY TOWNSHIP
Te 14 N. R. 16 W,
Marl Survey by S. G. Bergquist and A. W. Bergquist.

General Description,

On the west side of Ferry township is a belt of sandy moraine
quite hilly in relief. It extends from Hart township south thru
the northwest corner of ®erry and widens out to include the south-
west half of the area. Another strip of moraine made up largely of
8and and with an undulating surface cuts thru from the north into
the center of the township terminating just north and east of the
village of Ferry. A narrow belt of sandy outwash, confined between
~the two morainic limits, extends from near the northwest corner
agross to the southeast corner to connect up with the sandy plains
of Otto and Greenwood townships. A second strip of outwash continues
north and east from the village of Ferry thru the middle of the town-
ship and extends into the sandy plains of Newfield. Small patches of
sandy to clayey till plains are found in the northeast and southeast
corners of the township. {hese areas range in relief from rolling in
the north to fairly level in the south.

The drainage is largely thru the north branch of the White River
and its various tributaries and mostly to the south.

Lakes are found scattered thru various parts of the township but
for the most part they are rimmed with margins of muck and peat and
are not very important as sources of marl.

The swamps as a rule are mucky and underlaid with sand. They
Seem to be confined mainly to the stream courses where in places

they contain extensive beds of marl.
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Marl Deposits.

The majority of the commercial marl beds of Ferry township
were formed in creeks and rivers and now ogcur either in the upland
terraces as dry deposits or in the present low bottoms as wet deposits.

Some marl, of course, is found in certain of the lakes and swamps
but these deposits are not of such great importance as those jusi
mentioned.

Class 4.

On the north side of the north branch of the White River in the
N.W.% of the 5.E.% Sec. 13, is a small deposit of upland, dry marl
ranging in ﬁhickness from two to five feet. The surface cover is
quite negligible, rarely exceeding a foot..

Roads are poor in this region and hauling would be difficult
altho conditions for operations are good.

Sample # 10l12. Anslysis %. John Skinner.

In about the center of section 24 on the upper terraces along
the south side of the north branch of White River is an upland, dry
deposit several acres in extent. The marl varies somewhat in depth
and color, ranging from three to seven feet. It 18 covered with muok
and sand to & depth of six inches to three feet.

The area is surrounded by rather high hills with no good roads
leading to it. Faceilities for operation however are iery good.

Sampla # 1012b. Analysis %. J. Parenta, S.W.% of N.E.
L., Wheeler, S.E.% of N.W.

G.B.Anderson, N.W.% of S.E.}

Marl in quite extensive quantities, occurs in an upland, msrshy‘

area along Robinson Creek in the N.W.% of N.B.% Sec. 21. The deposit
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is fairly dry, at least to a depth of several feet and lies adjacent
to M-14, a good gravel road one and one half miles north of Perry.

The marl varies from four feet thick near the road to ten feet and
more along the ereek. It is overlaid with a surface of one to tw6
and one half feet of muck and underlaid with a very plastic blue clay.
The facilities for machine setting and other operations are ideal.

Sample # 1013. Analysis %o L. W. Powers.

Along the west bank of Robinson Creek in the S.W.%4 of S.E.%z Sec.16,
marl occurs quite sbundantly in a marshy ares that is fairly well
drained. This bed is continuous with the Powers' bed and contains
marl ranging from eight to twelve feet thick. One to two feet of
peat forms the surface cover while the entire deposit is underlaid
with plastic clay. The area lies adjacent to M~41 and is bordered on
the west side by high ground with excellent facilities for machine oper-
ation. Some marl has been removed.

Extreme care should be excercised in excavating not to penetrate
the underlying clay which looks so much like the marl but forms e hard
crust upon drying out.

Sample # 1014A. Analysis %e C. 0. Jordon.
Sample # 1014B. Anslysis %, Prank Mallison.

In & dry marsh that crosses the road a short distance west of M-41
in the N.E.Z of S.W.: and extending into the N.E.% of N.W.% Seoc. 21,
marl ranging in thickness from six to ten feet ocours below a cover of
one to four feet of muck. The deposit is underlaid with sand and very
Well drained thruout.

Sample # 1015. Analysis %. Herman Smith.
- Jake Kidner.
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Class B.
In the 3.W.% of S.W.% Sec. 16 several rods south of Robinson

Creek is a fairly dry upland swamp in which marl to a depth of two

to six feet is found under a cover of one to two feet of muck. The

marl is not very uniform, being highly mottled in places and in others

1mpreghating & brownish silty material. The ares is small and the

amount of marl quite limited.

Sample ﬁ 10164. Marl -- Analysis % )

Sample lol6B. 8ilty substance -- Analysis Yoo
G. Ws and C. B, Milliman.

Cless C.

Lendon Lake in the N.W.§ of N.W.% Sec. 21 has a marginal rim of
deep muck and peat. In the water margin around the shore, marl with
an extremely high water content and of a soft nature was sounded to
depths of fourteen feet aud more, It is possible that the marl in
this lake would be pumped out conveniently.

Semple # 1017. Analysis  %e G.W.and C.E.Milliman.

Some marl was found around the margin of Bear Lake in the N.Eod
of S.BW.4 Sec. 31. The area surrounding the lake is very swampy and_
wet with peat and muck to a depth of four to seven feet, The under-
lying marl is ten and wore feet deep. There are no roads within
half a mile of the lake énd the area is quite inaccessible.

Sample 7 1018. Analysis Joe

In the mucky bottow srea of Robinson Creek along lLi-41 W.C. of
S.B.+ Sec. 16, marl occurs in somewhat limited amounts under a cover

of three to seven feet of muek and peat. Near the road the marl is
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twelve to fourteen feet in depth but peters out entirely some dis-
tance away from the road and gives way to muck and sand.

=7

Sample # 1019. Analysis “e

About a quarter of a mile north of the rosd, in a marshy swale,
S.B.% of S.BE.% Sec. 16, is found a deposit of marl varying from two
to seven feet thick and with a surface cover of three feet of muck.
The area is covered with stuumps, is very wet and quite inaccessible.

Sample # 10120. Analysis oo Eli Near.

Unclassified.

Some marl was found under five feet of peat around the margins
of a swamp located on the section line in the S.W.% of S.W.% Sec. 15
extending into the S.B.4 of S.E.4 Sec. 16, The interior of the swamp

was largely muck and peat to the bottom.

About a foot and a half of marl under one to two feet of muck
was found along the bottom of the north branch of the White River
just west of Shallow Lake in Secs. 13 and 18, The area is small and

the mud limited in quantity.




OCEANA COUNTY NEWPIELD TOWNSHIP
7. 14 N, R. 15 W.
Mafl Survey by S. G. Bergquist and A. W. Bergquist.

General Description.

The eastern half of Newfield township lies largely in an undul-
ating morainic belt made up of a soil ﬁhat runs in patches of sand
and clay in approximately equal proportions. A strip of sandy %o
gravelly outwash borders the moraine to the west and swings around
to.the southeast corner. The relief of the outwash plain ranges from
somewhat level into undulating. In the west central portion of the
township is a small -isolated patch of undulating moraine that termin-
ates to the south in a belt of till plain that continues westwardly
into Perry township.

The drainage is principally thru the north branch of White River
which headwaters in the MoLaren chain of lakes and flows west across
the two northern tiers of sections. White River, flowing south across
the southeast corner, takes caré of & limited amount of the drainage
in that erea. Lakes are quite numerous and except for those in the
northeast, which are marliferous, they are essentially mucky and
muddy bottomed.

Swamps are also well scattered thru the area and occasionally
are sources of marl but as a rule they contain a layer of muck and
peat ﬁith a subgtratum of sand and gravel. |

Marl Deposits.

Marl is present in many areas of the township and is associated
with swamps and lakes almost entirely in wet deposits.
Class A. /

On the county line in the S.E.% of S.E.% Sec. 24 is a fairly
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dry sedge marsh with a surface layer of peat three to four feet deep
below which there is a bed of marl that ranges from three to eight
feet in thickness. The deposit lies close to & good road and is
readily accessible.

Sample # 1051. Anslysis 84.36 %.

The largest deposits of marl and those of the greatest commercial
value are located in and along the margin of MoLaren Lake and the
numerous lakes and swamps adjoining.

On the southeast shore of McLaren Lake in the N.W.: of N.E.¥ Seac,
12 is & marginal rim of marl that extends a few rods in on the land
and about an equal distance out into the water. Soundings made in
the water near shore showed a depth of fifteen feet of marl, quite
uniform all the way down. A slight odor of hydrogen sulfide was
observed in the marl at various depths,

Sample # 1053. Anslysis 92.60 %. Willis Ackley.

In the swamp extending to the west from County ILine Lake in the
B. C. of N.Be%t Seo. 12.is a falrly dry deposit with seven to ten feet
of marl below a cover of two feet of peat. The swamp crosses the
county line road and lies in a position that would make the marl
readily accessible.

Semple # 1054. Analysis 84.04 %.

In a dried up basin in the N.E.% of the N,E.% See. 12 and ext-
ending into the S.E.% of the S.B.% Sec. 1 not more than sixty rods
east of MoLaren Lake, marl ranging from seven to ten feet in thickness

ocours beneath a cover of a foot or two of peat. The area is heavily
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wooded and the surfasce peat is penetrated with an exceedingly dense
root met. The deposit lies adjacent to a good road and is quite

accessible.

Sample # 1055. Analysis 86,16 % Willis Ackley.

The shore margin of Mud Lake in the S.E.% of S.E.% Sec. 1 is
generally quite mucky and wet. One to two feet of muck co#ers a
deposit of marl that has a thickness exceeding ten feet. The marl
extends as & rim into the water of tne lake to a depth of fourteen
and more feet and with no surface cover. This area lies almost on
the county line and very near to a good road.

Sample # 1056. Analysis 90.44 %.

Along the margin on the north end of MoLaren ILake, in the center
of the N.E.% Sec, 1, the marl is very deep. Soundings were made to &
depth of sixteen feet and bottom was not reached. Owing to the fact
that the lake level has been lowered several feet in recent years, &
rather wide rim of former shelf has become exposed. The upper few
feet of this land deposit is ordinarily quite dry but below the lake
level, the mari is fairly saturated with water. In all places where
examined, the marl around ilcLaren Lake appears to be gquite uniform in
color and quality with depth. The marl in this area is very accessible
and excellent faciiivies for machine setting and storage make it poss-
ible to work out large yuantities at fairly reasonable expenée. A
slight odor of hydrogen sulfide was observed in the upper few feet of
marl,

Sample # 1057. Analysis 92.28 %. A.S.3towers.,
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On the north end of Cedar Lake in the N.E.%2 of N.E.} See. 1,
some marl is found at a depth of two to five feet below the surface.
Along shore the marl is dark in color and apparently poor in quality.
The deposit is fairly deep, twelve feet and more.

Sample # 1058. Analysis 90.16 %. A.S.Stowers.

Borings made on the west side of MeLaren Lake, S.E.% of S.W.%
Sec. 1, showed the marl here to be quite deep. On the land margin
the bed is twelve feet deep and increases to eighteen feet and more
in the water. Away from the marl border, the shore is high and sandy
and affords exgellent facilities for machine operation and storage.

Sample # 1059. Anelysis 86.16 %. A.L.Mills.

In the outlet near the S. W. end of McLaren Lake in the center
of the N.E.% Sec. 11, the marl is eight to twelve and more feet in
depth. It extends in on the shore margin for several rods and is
exposed to the surfacae.

Sample # 1060. Analysis 82.50 %.

On the higher land, back from the water's edge on the south shore
of MoLaren Lake, N.E.% of S.W.% Sec. 12, the marl is fairly dry to a
depth of three and four feet. Below this depth the deposit is wet.
The marl on shore varies from five to eighteen feet in depth, increas-
ing towards the present shore line. The peat cover average is abou?l
two or three feet in thickness. 1he area iies near a good gravel road
and facilities for operation are excellent.

Sample # 106la. Analysis 84.64 %.
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The marl along the present margin on the south end of Molaren
Lake in the S.W.% of N.W.% Sec. 12 has a thickness of ten to twelve
feet. A ®ather wide rim of marl with no cover is exposed on shore.
The material appears to be quite uniform with depth both in color and
in quality. A slight odor of hydrogen sulfide was noticed and
especially in the surface layer.

Sample # 1061b. Analysis 91.08 %.

In the marshy border on the south end of licLaren Lake, S.C. of
N.W.% Sec. 12 and extending across the road into the S.W.%4 of the
same section the marl has a thickness of eight to ten feet and is
overlaid with about two feet of muck. The area is fairly dry to a
depth of four and five feet and wet below. The deposit is so loocated,
on & good gravel roasd, as to be readily accessible and easily available.

Sample # 1l0é6lc. Analysis 83.72 %.

In a fairly high swampy area bordering Newell Lake to the west,
S.Be: of N.W.% Sec. 11, is a deposit of marl four to six feet deep with
a muck cover that varies from zero to four feet in thickness. The peat
is negligible in the center of the area but thickens appreciably
towards the edges. A sandy upland asrea adjoins the marl body to the
weat and would afford excellent facilities for machine operation and
storage. A good gravel road passes along the south edge of the swemp
thus making the deposit readily accessible.

Sample # 1062. Analysis 90.16 %. Lea Scott.

Near the outlet on the west end of Second Kennedy Lake, N.E.% of
N.W.} Seoc. 11, marl is present both on the land and in the water. On
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the land ares the deposit has a depth of six to eight feet while in
the lake it reaches a depth of twelve and more feet. There is
practically no cover on the marl and facilities for operation are very
good. Some marl has been removed along the lake margin by means of a

6lam shovel.

Sample # 1064. Analysis 86.44 %. Tom Kennedy.

Bxoept for the south end no commersial quantities of marl are
available, the other borders of Second Kennedy ILake being largely
mucky. |

Some marl is present in the floor of the outlet for several rods
west of Second Kennedy Lske but this changes to sand and clay on
approaching Mud Lake in the N.W. corner of Sec. 11,

ifud Lake has a mucky margin practically all the way around and

only smell patches of marl of no commercial importance are found.

Marl to a depth of twelve feet and in places deeper and with s
surface of one to three feet of peat is present in the swamp on the
north end of Butternut ILake, N.E.% of S.E.% Sec. 2. The area is quite
wet, the water table being within a few inches of the surfaca,‘and is
grown up to a dense stand of underbrush.

Sample # 1066. Analysis 84.08 %.

Dry beds of upland marl occur along the northwest and west borders
of Darlington ILake in the N.E.% of S.W.% Seec. 10. The deposits are
rather shallow, two and three feet and are covered with a few inches
of sands The marl is of good quality but is interbedded with thin seams

and small packets of sand. Some material has been removed along the
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road which passes thru the edge of the area.

Sample # 1069. Analysis 79.68 %. .

class C.
In the headwater swamp of a small stream in the S.E.% of the
S.W} Sec. 21, marl occurs as a marginal deposit with a thickness of
ten and more feet under a cover of three to seven feet. Towards the
center ofrthe area the peat surface thickens to twelve feet and more
and the marl is negligible in quantity. A dense growth of underbrush
covers the surface of the swamp and makes it difficult of access.

Sample # 1052. Anslysis 82.52 %

On the east end of First Kemnedy Lake near the channel from
McLaren Lake, N,E.% of N.E.% Sec. 11 is a limited ares of marl with
a depth of ten to twelve feet and no cover., The material is gquite
insccessible and in such small quentities as to make it of no commer-
cial importance.

Semple # 1063. Anslysis 92.32 %. Tom Kennedy.

The other borders of the Jake are mucky and contain no marl to
speak of.

Marl is present in the floor of the channel connecting First
Kennedy and McLaren Lake, in places reaching a depth of eight to ten
feet.

Marl of a dark color and apparentily of poor quality borders the
north shore of Butternut Lake in the N.C. of S.E.%4 Sec. 2. There is

no surface cover and the material reaches a depth of twelve and more
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feat.
Sample # 1065. Analysis 85.20 %.

The south side of the lake is rimmed with a mucky shore and no

marl is present.

A rather poor deposit of marl is found in the swampy area on the
east end of Newell Lake in the N.W.% of S.E.% Sec. 11. A surface of
three to five feet of peat and muck covers the marl that extends down
to a depth of ten and more feet. In the lake margin soundings were
made to a depth of twelve and fourteen feet in the marl but bottom
was not reached. |

Sample # 1067. Analysis 88.04 %.

This deposit, if found isolated and in some other area would
undoubtedly be classed under A, In comparison with the other A.
deposits of this region however, it is so poor that it was placed in
Class C.

The marshy margin of Darlington Iake in the N.E.% of S.W.% Sec.1l0
has & surface of six to eight feet of muck and peat often of a marly
natufe. Below this covei marl occurs to a depth of twelve to fourteen
and more feet. The marl is somewhat brownish in color and undoubtedly
is of poor quality.

Sample # 1068. Analysis 92.88 %.

A small deposit of marl is located in the marshy ares along White
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River in the S.E.} of S,W.%: Sec. 3. A surface of four to ten and more
feet of peat and mueck éovers the area which is largely grown up to
sedges and marsh grass. The marl is variable in thickness ranging from

merely a few inches up to twelve feet.

Sample # 1070. Analysis 62.84 %.

On the east end of Shallow Lake along the flooded marshy bottoms
of the north branch of White River in the N.E.% Sec. 18 and S.W.% Sec.
8. Marl ranging from five to twelve and more feet is present beneath
a cover of four to seven feet of muck and peat. The area is covered
with dead trees and fallen timber and so far from roads as to make it
an impossible operation for marl.

Sample # 1071. Analysis 91.64 %.




OCHANA COUNTY  CTLAYBANKS TOWNSHIP
| T, 13 K. R. 18 W.
Marl Survey by S. G. Bergquist and A. W. Bergquist

Genaral Deseription.

Tha greater portion qQf Claybanks and particularly the area thru
the middle of the township from the northeast to southwest, lies in a
Qdiéiﬁiéibeit of fairlx_hegvy ¢lay soil. In the northwest corner is
an isolated and small éraa éf sandy to élayey lake plain which méfgés
jnto the sand dunes that border Lake Michigen in that section. A
small patch of sandyuouﬁﬁésh'éitends intb thé:east-céntraljﬁérf and
counects up w;th 8 narrow}arm,of élayey t111 plain’in the SOuth—ééntral
part of the township.

The relief is generally quite level except in the northeast section
where it is broken up into a series of hills and there assumes a rolling
attitude.

The drainage is to ﬁha south; mainly thru Flower Créek and its
tributaries into White River. There are relatively few lakes and
Scarcely any swamps in the township, most of the area being well
drained. |

Marl Deposits.

There are no marl deposits of any great commercisl importance in
Claybanks township. Only one bed worthy of classification was located
and this one on the farm of Will Stevens in the N.E.} of N.W.> Sec. 13
along the bank of a small creek was grouped into a Class A deposit.
‘The marl in this ares is to be found only in patches and does not
persist thruout the entire lowland. 1In places there is a surface cover
of seven and more feet of peat with no marl below. Then again, the

cover is only one half foot with a range up to four feet with seven
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to twelve feet of marl velow. <This depoait lies partly on fairly
high, well drained upland out mostly in the wet, undrained lowland.
It is sufficienly hear upland borders to allow good storage facili-
ties after being dug and 48 situated close to a good road so that
transportation would not- be difficult.
Sample i 1000. Analysis 46.20 %.

Unclassified,

" At the ‘mouth of Whiskey Creek im the gouthwest cormer 9f £e6.:8
is e smali dry depopit of very limited extent. The marl here seems to
be eo?cﬁnt?atéé,én%axsinale,P&ckﬁt not, putficiently extensiye; te be
commoreializod. Some material bas been taxen out Zor,lcal pse wnd mot

more than a. dozen good loads remajn,

A 2




OCEANA COUNTY GRANT TOWNSHIP.
1.13N. Rl.1l7W,

Marl Survey by S.G.Bergquist and A.W.Bergquist.

General Description.

The greater portion of Grant township lies within an area of
sandy outwash plain that extends eastwardly into Otto township. A
small extension of sandy moraine borders the plain to the north and
constitutes practically one fifth of the entire area.

The topography in the northern morainic section is somewhsat
hilly while in the outwash plain the relief is generally quite level
but with a tendency to become undulating in places.

The soil thruout is of a light sandy nature interspersed locally
with small patches of a light phase of clay. As a whole the agricul-
tural possibilities are limited almost exelusively to horticulture.

The drainage is mainly thru Carlton Creek which flows south thru
the middle of the township and the smaller Mud Creek which flows south
from Mud Lake thru the east side of the township.

Lakes are quite numerous and seem to be conqentrated largely in
the central portion of the township. They are poorly drained and
bordered with margins that are usually wet and swampy. The lake bottoms
are, as a rule, mucky and soft and marl does not occur in them in large
proportions,

The swamps are meinly of muck and peat and are underlaid with sand
and gravel. Msarl is found locally and in limited amounts in them.

Marl Deposgits.

Altho marl occurs to some extent in the lakes and their associated

marshy margins, by far the most extensive beds are those in the upper
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terraces of Mud and Cushman Creeks.

Class A Deposits.

In the N.W.% of N.W.}: Sec. 21, and extending into the N.E.% aof
N.E.% Sec. 20 on the margin of Little Wildcat Lake is a marshy area
with a surface cover of one to two feet of muck and marl below fto a
depth of twelve and more feet. The muck thickens towards the outer
edges of the marsh and reaches a thickness of three to six feet.
Trees are quite abundant and the undergrowth dense. This deposit
lies adjacent to a fairly good road and is readily available.

Sample # 1002. Analysis 89.04 %. Lawson.

Along the channel between Little and Big Wildcat Lakes in the
S.C. of S.E.% Sec. 17 is a marshy area heavily grown up to trees
and underbrush. Marl to a depth of twelve to fourteen and more feet
with a surface cover of one to two feet of muck makes up the deposit.
It lies near a good road and is quite accessible.

Sample # 1003. Analysis 89.08 %.

Marl in quite extensive quantities is found along the course of
Mud Creek all the way from its headwaters in Mud Lake to its confluence
with Carlton Creek on the county line. Miost of the marl in this area
is of the upland type and is concentrated in local beds somewhat widely
separated. As a rule the deposits are not very thick, scarcely
exceeding'five or six feet with a cover of sand that is in most cases
negligible. \

In the S.B.% of the S.W.: of Sec., 36 is an area of upland marl
somewhat distant from the present Carlton Creek but undoubtedly

formed when its waters overflowed this area. The deposit varies from



Grant - 3 -
four to six feet in thickness and is overlaid with four to six inches
of sand. Below the marl is a layer of sand which in places has
developed into a hardpan structure. This is one of the finest dry
beds in Oceana county and has been in operation severel years. It is
situated in the sand plains aﬁd located on a sand road about three
miles east of paved M-1l. Conditions for operation are excellent and
the marl readily accessible.

Sample # 1009A. Analysis 96.72 %. John Carlton.

A few rods north of the John Carlton bed and slong the bed of
Mud Creek, N.W.% of S.W.* Sec. 36, is a similar deposit of upland,
dry marl. The marl in this area extends across the creek and in
places forms its bed. A surface of a foot or so of sand covers the
deposit which varies from four to twelve feet in thickness. The
material is extremely accessible and could be readily removed.

Sample # 1009B. Anslysis 81.40 %. J. W. Kershaw.

About a half mile south of Mud Lake in an upland terrace of
Mud Creek, S.E.%: of S.W.% Sec. 24 is a deposit of dry marl ranging
in thickness from four to six feet. The surface cover is mainly of
sand and is almost negligible, having a thickness of three to twelve
inches. The deposit lies in the sand plains about an eighth of a
mile north of a good sand road, is very accessible and easily worked.
Some marl has been removed from the area.

Semple # 1009C. Analysis 88.88 %. Johm Pouloski.

On the north end of Mud Lake in the N.E.% of the N.W.% Sec. 24
is an upland deposit of marl that is fairly dry. In this area the
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marl is relatively thin around the edgés, two to four feet but
thickens to eight feet and more towards the center. The peat cover
varies from one to four feet, being shallowest where the marl is
deepest. The bed is underlaid with sand which in places has develop-
ed into a hardpan layer. The marl in this deposit is continuous with
the marginal deposit surrounding liud Lake which is very wet. A fairly
good road traverses the deposit thus making the marl quite readily
accessible.

Sample # 1009D. Analysis 85.88 . Mrs. M. Wagner.

In the east central portion of the N.W.% Sec. 27 and extending
on both sides of Carlton Creek is an uplend deposit of fairly dry
marl. The marl, which ranges from two to four feet in thickness is
white near the surface and assumes & bluish color at a depth of two
feet. The cover is quite negligible and consists of six to twelve
inches of muck snd sand. The deposit is very accessible and could
very easily be worked. Some material has already been taken out for
local use.,

Sample # 1010A. Anslysis 70.48 %. Steve Zielinski.

class B.
In the south central portion of the N.W.: Sec. 18 is a small

deposit of upland marl averaging three feet in thickness and with &

surface cover of ten to fourteen inches, A dense growth of willows

covers the area on the south side of the road while on the north

gide it is fairly open. The bed ig on & good gravel road, is readily

accessible and could be worked very easily.

Sample # 101l. Analysis 47.36 %. Geo. Pranger.
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Class C. |

In the S.E.% of the S.W.% Sec. 7 and extending eastward into
the S.E.%4 is & marshy area that is fairly heavily wooded and full of
stumps. Around the edges the peat is seven and more feet thick with
marl in places reaching a thickness of two and three feet. Towsards
the center of the marsh the marl has a thickness of twelve and more
feet but the overburden is still thick, ranging from five to seven
feet. In the east half of the area marl seems to be absent and the
layer of surface peat rests directly upon the sandy bottom.

Sample # 1001. Anslysis 78.56 %. A.A.Sebring.

Leke 16 in the northern portion of the N.W.% Sec. 16 is rimmed
with s mnrshy margin of peat and muck of variable depths with a bed
orf marl below. In the outlet channel of the lake the overlying peat
has a thickness of four feet with marl to a depth of twelve and more
feet below it.

At the north end of the lake the peat is three feet thick, on the
west side it is five to seven feet while on the east side it is seven
feet and more in thickness. In all of these places the marl was sound-
ed to depths of ten and twelve feet. On the south end of the &ake
there appears to be no marl and the peat which is three and more feet
deep rests upon a sand bottom,

This deposit is a rather poor prospect owing to the thickness of
the overburden and the marshy character of the surface.

Sample # 1004. Analysis 91.24 %.

In the north central part of the S.E.% Sec. 12 is an extensive
swamp and marshy area surrounded largely by sand hills. The marl seems

to be concentrated mostly along the edges of the swamp and is not
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continuous as a bed. It has a thickness of ten and more feet and is
covered with two to four feet of peat and muck. In the marshy
extensions of the swamp the surfacé layer of peat reaches a thickness
of ten and more feet and little or no marl is found below.

Sample # 1005. Ansl ysis 83.28 %.

To the west of this swamp is a similaf area of low lying undrained
land S.C. of N.W. Sec. 12, where some marl is found below & layer of

five to seven feet of peat. No sample was taken,

In the drainage channel between Lake 16 and Bunker Lake, N.WQ% of
S.E.: Sec,. ?gf}is found in varying thicknesses below a layer of peat
that also varies somewhat. On the west side of M-1ll the cover is three
.to four feet deep and the marl below has a thickness of twelve and more
feet. On the east side of l~11l the peat thickens to seven feet in
places and the marl thins out entirely altho for the most part it
ranges from six to ten feet in thickness. The area as a whole is
marshy and wet and is grown up quite sxtensively to undérbrush and

small trees.

Sample # 1006. Anslysis 82.28 %.

The margin‘of Mud Lake in the N.W.% Sec. 24 comprises a narrow
rim of marshy and wet lowland quite heavily wooded and with a dense
undergrowth. On the west side of the lake the muck and peat cover is
from three to five feet in thickness énd the underlying marl averages
about twelve feet. On the east side, the peat is not more than three
feet thick and the marl has a range from six to eight feet except on

the higher terraces where the cover runs to seven feet and the under-
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lying marl is slightly more than two feet deep.
Sample # 1007. Analysis 90.28 %. Ernest Krause.

In the marshy flats at the confluence of Mud and Garlton Creeks
in the S.W.% of S.W.% Sec. 36 and extending into the S.B.% of S.Be:
Sec. 35, marl of a dark color and apparently poor quality is found
to a depth of twelve and more feet under five and six feet of cover.
The area is extremely wet and difficult of access.

Sample # 1009e, Anslysis 69,36 %. A. P. Gilbert
J. Kershaw

A small isolated swampy area near Carlton Creek in the S.E.: of
N.W.% Sec. 27 contains a limited quantity of marl. The bed has a
thickness of three to six feet, is covered with a foot of muck and
underlaid with sand. The deposit is quite wet but readily accessible
as it lies adjacent to a good sand road.

Sample # 1010b. Analysis 72.40 %. Russel lionroe.




OCEANA COUNTY 0170 TOWNSHIP
(. 13N. R. 16W.

Marl Survey by 5. G. Bergquist and A. W. Bergquist.

General Description.

Otto township comprises an area made up almost entirely of sandy
outwash plain. With the exception of a very small extension of hilly
moraine in the extreme northwest portion, the topography in monotonous-
ly level. The soil is uniformly sandy thruout and of such a texture
snd quality as to make it unsuited to any type of agriculture. Jack
pines and scrub oaks have gained an almost exclusive foothold in the
light sand and constitute the greater portion of the vegetative cover.

There are relatively few lakes in the township and those that are
present are small and usually bordered with swamps of a mucky nature.
The drainage is principally to the south with Sand Creek on the west
side and the north branch of White River on the east discharging their
waters into the White River which flows westward thru the southeast
corner of the township. OSwamps and marshes are not very numerous and
where found have generally a few feet of muck or peat cover and a
substratun of sand.

Marl Deposits.,

Marl is very scarce in Otto township and only a few Class C.
deposits were located.

In the N.W.: of the N.W.% of Sec. 30 on the west end of Fogg Lake
is a rather extensive meadow marsh of fairly open character. A surface
cover of peat to a depth of three to five feet is every where present
over the underlying marl which in places exceeds ten feet in thickness,

The roads in this viecinity are very poor and in places almost impassible.
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This factor coupled with the excessive cover would make the deposit a
difficult one to operate.
Sample # 1008. Analysis 40,68 %.

Around the borders of Cedar Lake S.W.% Sec. 16 and Blackman Lake
N.W.} Sec. 21 is found a narrow rim of swampy ground with a cover of
muck and peat that ranges from three to six feet. Below this is a layer
of marl three to eight feet thick. The lake bottoms are deeply silted
and show no evidence of marl in the horizon above ten feet. To the east
of the lakes is & large, well drained marsh with an open sedge cover, A
shallow layer of muck with sand below make up the section in this ares.
It would be almost impossible to get the marl out here on a commercial
basis owing to the heavy marginal forest cover and the marshy character
of the shore. The marl is found oniy in limited amounts which would
not warrant attempts to remove it.

No sample was taken of the marl in this deposit.




- OCEANA COUNTY GREENWOOD TOWNSHIP
T. 13N. R. 15W.
Marl Survey by S. G. Bergquist and A. W. Bergquist

General Description.

The sandy outwash plain that characterizes the surface of Otto
township continues eastward into Greenwood and constitutes the greater
portion of the area of this township. The plain is bordered on the
east edge by a small section of moraine to the north which merges into
a till plain to the south. The outwash area is predominantly sandy
and for the most part the soil is of such a light phase as to be of no
agricultural value. The so0il of the morainic and till plain areas on
the east side is somewhat heavier and ranges from loamy sands thru to
sandy loams and clays of a light phase. This portion of the township
is well adapted to agriculture and is productive of fairly good crops.
The topography as a whole is monotonously level and featureless except
for local undulations in the northeast corner.

The drainage is principally to the White River which flows south
thru the northwest portion of the township. Small streams flowing
north on the south side of White River enter it at intervals. There
are no lakes of any extent in the township and those that are found are
largely of the mud-hole variety. Swamps and marshes are confined almost
exclusively to that portion along Cushman Creek, south of the river and
well to the east. As a rule, the lowland areas contain shallow muck
and peat and are underlaid with sand or clay.

darl Deposits;

Marl in quite large quantities is found along the eourse of

Cushman Creek. The creek itself flows mainly over a sandy floor and
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only in a few places does it widen out into swampy areas. Very
little marl is found in the present creek bottoms but in many of
the higher terraces, marl is concentrated in somewhat extensive
but shallow deposits. These higher marl beds are generally dry
and well drained, easily worked and readily accessible. As a rule,
the marl in these areas does not run very thick -- ranging from three
to five feet.
Class A Deposits.

-

In the S.W.% of S.B.% Sec. 28 is a wet, sedgy marsh of five or
8ix acres. A surface of two feet of peat covers a marl deposit that
ranges in thickness from five feet along the margins to twelve feet
and more toward the center. The marsh is located near the inter-
section of two good roads which would make the marl readily accessible.

About a hundred yards have been removed from the south end of the
ares.

Ssmple # 1036 Analysis %. Prank Patten
Chas. Zimmerman

On an upland terrace bf Cushman Creek but quite removed from the
present channel S.W.% of S.E.4 Sec. 15 and extending south into the
N.W.% of N.B.% Sec. 22 is an excellent deposit of dry marl. The marl
ranges from three to ten feet in thickness and is covered with about
8ix inches of sand. A portion of the bed lies on the north side of
& good road where some marl has been removed: but by far the most
extensive portion lies south of the road and has as yet not been touched.,
The marl in this area is very accessible and conditions for removal are
exceptionally good.

Sample # 1037. Analysis %.
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In the S.E.% of S.E.% See. 22 along the east bank °£ Cushman
Creek is & lowland area, quite swampy and wet. Two fee:/peat covers
a bed of marl that ranges from five to ten and more feet in thickness.
The deposit lies along a good road and is readily accessible.

Sample # 1039. Analysis % Ernest Sears.

About a quarter of a mile north of Lost Lake in the S.C.portion
of the N.W.% Sec. 22 is an upland bed of dry marl quite remote frqm
any passable roads. The marl is in a deposit ranging from three to
five feet in thickness and has no surface cover. Some material has
been removed from this deposit over winter roads by means of sleighs.
Summer hauling from this area would be impossible.

Sample # 1040. Analysis %.

In N.C. of S.W.% Sec. 22 on the west shore of Lost Lake is an
upland, dry marl deposit located about % mile from a poor sand road.
The marl ranges in thickness from four to seven feet with a surface
cover of less than a foot. The marl increases in depth at the lake
margin but becomes very wet and somewhat darker in color.

Sample # 1041. Analysis %. John Osterman.

The west half of section 23 is occupied largely by an extensive
swamp that is heavily wooded and difficult to penetrate. Marl is found
in this area in varying quantities under ome to five feet of pest.
Around the bordeia, the marl is five to six feet deep and incresses in
thickness in patches toward the center of the swamp. The region is
very wet altho near the outer edges it would be possible to find stor-

age facilities on upland areas. The marl does not appear to be of
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exceptionally good quality, for the most part being dark gray to
brownish in color. Until some of the timber is removed, the deposit
will not be accessible.

Sample # 1043 from the S.W.% of N.W.% Sec. 23 is representative
of the marl from the margin of the Swamp.

Analysis % W.S.Clark.

Class B Deposits.

In the N.E.% of N.E.: Sec. 27 and extending into the N.W.% of
N.W.%: Sec. 26 on the north bank along Cushman Creek is an upland
deposit of dry marl about two thirds of which has been removed. The
formation lies close to a good gravel road and is easily accessible.
The marl averages about three feet in thickness and has a cover not
exceeding six inches. The maferial in this bed could readily be
removed by means of a scraper.

Sample # 1034. Analysis %e

Class C Deposits.

In the S.W.% of S.W.% Sec. 24 along the bank of a tributary to
Cushman Creek is a soggy but not extremely wet area where the marl
oceurs in patches only. The surface peat cover ranges from three to
eight feet in thickness with an underlying marl deposit that varies
from zero to twelve and more feet. The marl does not cover a suffie-
jent area to make the deposit of very great commercial value.

The present stream bottom contains shallow muck with sand below.

Sample # 1033. Anslysis %e

A small isolated sedge marsh, fairly dry on top but with the
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water table quiteAnear the surface, situated in the N,E.% of N.W.%
Sec. 28 has a layer of two to eight and more feet of marl below a
cover of two to three feet of peat. The marl is of a brownish color
and of the colloidal variety. It probably runs quite low in lime
content.

Sample # 1035. Anslysis %.

On the east bank of Cushman Creek in the S.E.} of 5.E.% See. 22
is an upland terrace deposit of dry marl. S5ix inches of sand covers
a bed of two to eight feet of a highly mottled marl. A great deal of
the marl has been removed from this ares and a relatively small amount
remains.

Sample # 1038. Anslysis % R. W. Hawkins.

In the N.BE.% of N.W.% Sec. 26 on the south border of the extensive
swamp that runs into Sec. 28 and along the bank of Cushman Creek, is a
heavily wooded, swampy area where the marl attains s depth of ten and
more feet. The surface peat cover ranges from two to seven feet and
is very wet. The marl is dark in color and is a good example of that
which is found under the deeper peat thruout the swamp. Owing to the
heavy timber that covers the area and the relatively high water table,
it would be difficult to remove the marl except at great expense.

Sample # 1042. Analysis %. J. Veenstra.

Unclassified Deposits.

In the N.W.% of S.W.% Sec. 27 on the S. end of a dried up lake is

found a thin seam of marl, oné to two feet, under three to seven feet



Greenwood - 6 =~
of peat.

No sample .

In the S.We% of S.W.% Sec. 24 is a small swale in which the peat
cover runs from three to four feet and the marl below up to six feet
in thickness.

No sample.
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