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assistance of Mr. Chauncey Juday, Mr. Thomas Large and others in taking the

soundings of the lake; of Mr. Juday, in making a survey of the shore and for

copies of the accompanying map with which he has furnished me and from which

the report on the topography of the bottom is largely drawn ; of Mr. J. P. Dolan

for records of daily observations of lake phenomena and for the history of the

lake in years past; of the officials of the Baltimore & Ohio Railroad wlio fur-

nished data with reference to elevations and whose generosity has made it possible

for me to make frequent visits to the lake during the winter.

GENERAL FEATURES OF THE LAKE.

Turkey Lake is made up of two parts, connected by a channel. The channel,

is three-quarters of a mile in length and from one hundred feet to a half mile in

width. Its depth varies from one to five feet. The part of the Lake north of the

channel is known as Syracuse Lake. It includes an area of three-quarters of a

square mile, which is approximately one-eighth of the area of the entire Lake.

The larger part of the Lake, to the south and east of the channel, may be known

as the main lake.

The general direction of the lake is from southeast to northwest. Its greatest

length is five and a half miles, and its greatest width at a right angle to its length

is one and a half miles. The entire shore line is between twenty and twenty-one

miles in length, and the area of the lake is a little more than five and a half

square miles. No very piominent irregularities occur around Syracuse Lake,

while in the main lake a number of evident indentations are to be found. The

east end of the main lake is made up of three bays. .Johnson's Bay, extending to

the north, is one mile long and three-eighths of a mile wide. Ogden Point lies to

the west of the entrance of this bay and Cedar Point to the east. The east end of

the main lake is Crow's Bay, with Cedar Point on its north and Morrison's Island

on its south. Jarrett's Bay extends to the southeast, with Morrison's Island lo

the east of its entrance and Clark's Point to the west. In the west end of the

main lake is Conkling Bay, circular in form and with the surrounding marsh a

half mile in diameter. It lies south of Conkling Hill. These are the most prom-

inent indentations. Between the channel and Ogden Point, which are two and a

quarter miles apart, the shore line curves gently northward three-quarters of a

mile, forming Sunset Bay. Between Clark's Point and Black Stump Point, one

and three-quarters miles to the northwest, the shore line bends soutiiward one-

third of a mile.
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Tlie following places are located for convenience in referring to different

jiarts of the shore line and lake: The town of Syracuse lies on the west side of

Syracuse Lake near Turkey Creek, the outlet of the lake. Pickwick Park is on

the north shore of the main lake a half mile east of the channel. Eppert's is

1,000 feet east of Pickwick Park, and nearly a half mile further east is Jones'

Landing. Three-fourths of a mile east of Jones' Landing is Wawasee. Jarrett's

Landing is at the middle of the southern extremity of Jari'ett's Bay. Vawter

Park is a half mile west of Clark's Point and directly south of Wawasee. The

laboratory of the Indiana University Biological Station is located on the shore of

the lake near the west end of Vawter Park.

TOPOGRAPHY OF THE BOTTOM.

The data from which the topography of the bottom has been determined con-

sist of numerous soundings taken throughout the lake between June 29 and Au-

gust 21, 1895. The water was very low during this period. For our purpose we

may consider all soundings taken when the lake had the level of July 6, 1895.

This level has been marked and is used for a bench line from which to read the

fluctuations in level On August 21 the lake had receded 5 inches from this level.

Soundings were taken along 28 lines in the main lake and 4 lines in Syracuse

Lake. These soundings were taken about 300 feet apart along all lines. Where

"water deeper than 60 feet was found, numerous soundings were made to determine

the extent of such areas. Below is given the number and location of each line

along which soundings were taken, except No. 3 and No. 9 in the main lake,

neither of which was used in drawing contour lines or in computing average

-depth.
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IN MAIN LAKE.

Location.

From Biological Station to Ogden Point, North 37° East.

From Ogden Point to east end of Crow's Bay, South 53° East.

From Biological Station to Wawasee, North.
From Wawasee to Black Stnmp Point, South 52° West.
From Biological Station to Cedar Point, North 64° East.

From Cedar Point to Morrison's Island, South.
From Morrison's Island to northeast corner of Crow's Bay, North 8° East.

From south end of Jarrett's Bay to mouth of Bay, North 7° West.
From east margin of Ogden Point to north end of Johnson's Bay, North

1° West.
From north end of Johnson's Bay to mouth of Bay, South 10° East.

From east side of Ogden Point across Johnson's Bay, North 60° East.

From middle of east side of Johnson's Bay, across the Bay, North 79°

West.
From Clark's Point to Morrison's Island, East.

From mouth of Turkey Creek across Jarrett's Bay, West.
From a point | of a mile west of Biological Station across the lake. North.
From Clark's Point to east side of Ogden Point, North 5^° East.

From point a half mile east of Biological Station, North.
From Ogden Point to Black Stump Point, North 83° West.
Fiom west side of Jarrett's Bay to Mineral Point, East.

From ('lark's Point to east side of Johnson's Bay, North 30° East.

From north end of No. 22 to Ogden Point, South 85° West,
From point one-half mile west of Wawasee across lake. South.
From Black Stump Point, North.
From Eppert's South.

One-quarter of a mile west of No. 26 and parallel with it.

One-quarter of a mile west of No. 27 and parallel with it.

IN SYRACUSE LAKE.

Location.

From middle of east end of Syracuse Lake, South 80° West.
From point 700 feet southeast of west extremity of Lake, North 70° East.

From a point on north shore one-half mile east of west extremity of lake,

South 10° West.
From west extremity of lake, South 80° East.

In the accompanying map, constructed by Mr. Jiulay, the hypothetical con-

tour lines of the bottom of the lake were drawn from the soundings along the

above mentioned lines, and numerous other soundings taken to determine the ex-

tent of certain depths of water. The contour lines indicate intervals of ten feet
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in deptli. From the same data were constructed ten vertical sections of the

bottom. In constructing the vertical sections a base line was drawn from Pick-

wick Park to Mineral Point, and seven of the vertical sections, from "A" to

"G" inclusive, were made at right angles to this line at intervals varying from

one-quarter of a mile to two-thirds of a mile. Vertical section "H" is a short

distance east of No. 18, "I" is along No. 4, and "J" along No. 25 of the lines

of soundings in the main lake. The remarks on the topography of the bottom

are drawn largely from a study of these contour lines and vertical sections.

The average depth of the lake, found by taking the average for the soundings

at regular intervals of 300 feet along the lines of soundings is 21 feet 6 inches in

the main lake, 13 feet 6 inches in Syracuse Lake, and 20 feet 5 inches for the

entire lake. By a different method, as explained in his report. Dr. Eigenmann

has computed the average depth at a little more than 17 feet. The maximum

depth found in the main lake is 68 feet 7 inches, one-quarter of a mile from the

•southern extremity of Jarrett's Bay; 1,000 feet northeast of the Biological Station

a depth of 66 feet 5 inches was found; three-quarters of a mile north and one-

(juarter of a mile west of the Station the water is 60 feet deep; and a half mile

northwest of Black Stump Point it is 63 feet 3 inches deep. The deepest water

found by us in Syracuse Lake is 28 feet 10 inches. A depth of 35 feet is recorded

for this lake in the State Geologist's Keport for 1875.

An examination of the contour lines of the map shows that if we consider

water having a depth of 30 feet or more as deep water, we have in the main lake

four areas of deep water varying greatly in size, and connected with each other

by channels.

In Crow's Bay the greatest depth found was 49 feet 9 inches. These waters

enter the main body of the lake through a channel deeper than 30 feet, and 200

feet wide at its narrowest point. This channel flows across the mouth of John-

son's Bay, meeting a short arm deeper than 30 feet from that bay, and comes

within 600 feet of the southeast extremity of Ogden Point. This channel con-

tinues less than 400 feet wide to a point two-thirds of a mile west of Ogden Point

where it joins the channel deeper than 30 feet from Jarrett's Bay. Tlie deepest

water in Jarrett's Bay is 68 feet 7 inches, and the area deeper than 30 feet is one-

fourth of a mile wide, extending north beyond the mouth of the bay and to

within 700 feet of its southern shore. This 30-foot depth joins the main body of

the lake a half mile north of Clark's Point where the channel 30 feet deep is only

100 feet wide. Turning to the west, 1,000 feet northeast of the Biological Station

this channel deepens to 66 feet 5 inches, and widens to a half mile directly north

of the Station. Here it meets the narrow channel 30 feet deej) from Crow's Bay.
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The two channels merge into one and form an area of water from 30 feet to 66

feet in depth, one mile in length and with a maximum width of three-quarter* of

a mile. This area of deep water lies nearer the south shore, its center being one-

third the distance from the south shore to the north shore. Near Black Stump

Point the deep water narrows abruptly from the north, and 500 feet out from

Black Stump Point its width is but 200 feet. West of Black Stump Point the

deep water widens abruptly to the north to a width of one-quarter of a mile and

deepens to 63 feet 3 inches. West of this the area of deep water narrows again

and the water having a depth of 30 feet ends one-quarter of a mile southeast of

the entrance to the channel between the main lake and Syracuse Lake.

Between th^ deep channels from Crow's Bay and Jarrett's Bay the area having

a depth less than 30 feet is one and one-quarter miles long, 1,300 feet wide, and

contains an area one mile long and 500 feet wide over which the water is less

than 10 feet deep.

If the level of the lake were lowered 30 feet there would remain four bodies

of water connected by channels from 100 feet to 200 feet wide and less than 10 feet

deep. These four bodies of water would be: (1 ) a small area in Crow's Bay with

a maximum depth of 19 feet; (2) about one-half of Jarrett's Bay with a maxi-

mum depth of 38 feet; (3) the main body of the lake, its width decreased almost

-one-half, and its maximum depth being 36 feet; (4) a small area northwest of

Black Stump Point with a maximum dejith of 33 feet. Lower the level of the

lake 10 feet more, that is, 40 feet below its present level and these four bodies of

•water would remain as separate lakes, the connecting channels now being dry.

Great changes in the shore line will take place if the level of the lake be

lowered to a much less extent. By observing the map it will be seen that a low-

ering of the level of the lake to the amount of 10 feet would move the shore line

to the first contour line. This would leave one-half the bottom of Johnson's Bay

•dry land ; it would move the shore line along Crow's and Jarrett's Bays from 400

feet to 1,000 feet into the lake. Clark's Point would extend 2,000 feet further

north, and the distance between Clark's Point and Ogden Point would be reduced

from 4,000 feet to 1,800 feet. The south shore line from Clark's to Conkling Bay

would l)e moved northward distances varying from 250 feet at Iron Spring Point

to 1,000 feet along the shore west of Black Stump Point. The north shore line

from Ogden Point to the Channel would be moved southward from 900 feet to

2,000 feet, and at one place—between Jones' I<anding and Black Stump Point

—

4,000 feet, i-educing the width of the lake at this place from 1 mile to 500 feet.

The Channel between the main lake and Syracuse Lake would be drained, and

the greater part of Syracuse Lake would become dry land.
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Judging from the contour of the land, the level of the lake has probably

never been more than 5 feet below its present level.

TOPOGRAPHY OF THE SHORE.

The shore of 20 miles is about equally divided between dry shores and marshy

shores. The shores of Syracuse Lake and of the west end of the main lake were

not carefully surveyed, but accurate measurements and notes were taken of the

shore line of the east end of the main lake from a point on the north shore three-

eighths of a mile to the northwest of Wawasee, around the east end of the lake to

a point directly south of the starting-point. These data were used in mapping a

ten-foot elevation line around this part of the lake. For this reason the shores of

the east end of the lake are treated more in detail than the otliers.

The dry shores are composed of sand and gravel. Some are less than 5 feet

higli, but more often they are abrupt blufTs from 10 to 30 feet high, or hills which

ascend rapidly to a height of 40 feet. The west, nortii antl northeast shores of

Syracuse Lake are bluffs or hills. The east shore is marshy. The shore south of

Turkey Creek, the outlet, is also marshy, and these marshes extend along both

sides of the Channel between Syracuse Lake and the main lake. Pickwick Park

is located on a gravelly shore less than 10 feet above the level of the lake. Be-

tween Pickwick Park and Eppert's is the Gordoniere Marsh extending north-

west to the Channel. Pickwick Park and the land to the west of it is sur-

rounded by the main lake, the Channel and the (xordoniere Marsh and is known

as British Island. The shore between Eppert's and Jones' is mainly marsh. From

Jones' one-quarter of a mile east the shore is a bluff from 10 feet to 1.5 feet high.

From this point almost to Wawasee the land near the shore is at present a dry

marsh. The bluff at Wawasee is 15 feet high and extends along the shore 1,700

feet. This I)luff extends back from shore 500 feet where it joins the marsh which

stretches along the shore to Ogden Island, and also to the east to .Johnson's Bay.

Ogden Island, which is surrounded by the lake only on the southwest side and on

all other sides by marshes, extends a half mile to the noithwest of Ogden Point

and is from 300 feet to 1,000 feet wide. Its greater part is from 3 feet to 6 feet

above the level of the lake. About one-half of that part of the island which

touches tlie lake is a bluff from 10 feet to IS feet high. The area higher than 10

feet is 1,100 feet long and from 175 feet to 400 feet wide. The marsh around

Johnson's Bay is known as the Johnson Marsh. It skirts the southeast and east

sides of Ogden Island, surrounds a piece of timbered land 700 feet in diameter
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north of Ogden Island known as Oak Island, herders the hay on the no'th, send-

ing ofl" a broad marsh across the country to the northeast, and continuing along

the east side of the bay with a width of a half mile, joins a narrow marsh ex-

tending to the southeast. On the east side of Johnson's Bay are two blufts, one

reaching a height of 23 feet and extending from Cedar Point northwest one-

quarter of a mile along the shore and having 500 feet for Its greatest width ; the

other is 1,000 feet further to the northwest, and is between 10 feet and 15 feet

high, 700 feet long and 150 feet wide. Lying to the northeast of these bluf!'s and

extending between them is an arm of the Johnson Marsh from 50 feet to 800 feet in

width, which joins Crow's Bay just east of Cedar Point. From the northeast cor-

ner of Crow's Bay the bluffs extend south along the east end of the lake for a

half mile. They are from 10 feet to 27 feet in height. The 10-foot elevation line

then leaves the shore and extends almost sonth to Turkey Creek, leaving an area

of well timbered dry land along the lake with an elevation of from 3 feet to 10

feet and attaining a width of 1,000 feet.

The land on both sides of Turkey Creek, the inlet of the lake, is marshy.

Lying to the north of the month of the creek this marsh is 400 feet wide and ex-

tends one-quarter of a mile north along the lake. This marsh is separated from

the marsh along the east margin of Morrison's Island by a shallow channel of

water. The west side of Morrison's Island is a bluff reaching a height of 21 feet.

From Turkey Creek to Buttermilk Point the shore is skirted with marsh from 200

feet to 400 feet wide. Mineral Point is 200 feet from the lake and ascends abruptly

from the marsh to a height of 25 feet. A half mile south of Turkey Creek the

lake is entered by Jarrett's Creek which is the outlet of a chain of small lakes

lying southeast of .Jarrett's Bay. This stream Hows through a marsh 400 feet wide,

and all the small lakes are bordered by marsh land. The marsh along the lake

ends at Buttermilk Point, and for a quarter of a mile the shore is dry and

sandy. The land along this shore is not a perpendicular bluff, but rises rapidly

from the lake to the south and reaches a height of 40 feet at a distance of 400 feet

from the shore. The west side of Jarrett's Bay is skirted by a marsh from 150 feet

to 1,000 feet wide. West of the marsh is a bluff from 10 feet to 15 feet high con-

tinuous with the land south of the bluffs of Vawter Park. West from Clark's the

south shore of the lake is a perpendicular bluff reaching a height of 29 feet in

Vawter Park and extending west beyond the point where our survey of the sum-

mer ended. This bluff is cut by a ravine 50 feet wide at the Biological Labora-

tory and by a small stream entering the lake a quarter of a mile west of Vawter

Park. The shore extending west to and around Black Stump Point is from 5 feet

to 15 feet above the level of the lake. The high bhiffs from Clark's Point to Black
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Stump Point is by far the longest stretch of highland along the shore, being nearly

two miles in length. Conkling Bay during the summtr months contained an area

of water about 300 feet in diameter and 20 feet deep, bordered by wide stretches

of marsh containing a few small pools of very shallow water. To the north of

Conkling Bay, Conkling Hill asceuds rapidly to a height of 40 feet or more. This

hill is conical in shape and slopes to the water on the south and east, and to marsh

and lowland on the north and west.

It will be noticed that the perpendicular blufl's of the main lake face to the

south at .Jones' Landing; to the southwest at Wawasee, Ogden Island and Cedar

Point; to the west along Crow's Bay and Morrison's Island; and to the north

along Vawter Park. The high hills at Jarrett's and Conkling's are without pre-

cipitous shores. All of these bluffs are bordered by wide areas of shallow water,

and it wiil be noticed that the 10-foot contour line of the bottom does not approach,

the shore much nearer than 400 feet, and is usually much further from shore. As

a rule, the bluffs facing to the south and southwest have a much wider margin of

shallow water than those facing to the west or north.

Wherever there is a long stretch of shore, bordered by marsh, there is no-

beach formed, but llie muddy bottom of the lake merges into the mud of the

marsh along the shore line. Along all the dry shores, -and along the marshes of

small extent lying between bluffs, the beach is composed of gravel and sand.

This gives a gravelly or sandy beach around Syracuse Lake, except on the east

and southwest; along the north shore of the main lake, from the Channel to-

< )gden Point ; along the east shore of Johnson's Bay, from Cedar Point northwest

to the extremity of the dry shores ; from the northeast corner of Crow's Bay to a

point east of the north end of Morrison's Island; along the south end of Jarrett's

Bay; from Clark's Point along the south shore for a short distance beyond Black

Stump Point. These beaches along the bluffs are formed by erosion and deposit

along the base of the bluflFs. The sandy and gravelly beaches along marshes are

found where the adjoining bottom of the lake is composed of sand and gravel.

These beaches have most probably been formed by the action of ice.

Around the main lake a number of beach formations of this kind are found.

From Wawasee a half mile west the beach is composed of sand and gravel. It

is about three feet above the water's level, and is higher than the land back of it.

From the east end of the bluffs of Wawasee to the dry land of Ogden Island is a

distance of a half mile, and the marsh along the shore is very little, if any,

higher than the level of the lake. Between the marsh and lake is a beach com-

posed of sand and gravel. This beach is two feet or more above the level of the

water, and 30 feet wide. The beach along the bluff of Ogden Island is of the
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usual formation, but this beach continues along the shore for one-fourth of a mile

beyond the blufif as a very sandy beacli a foot or more above the water's level and

50 feet wide; then the beach grows narrower and is on the level of the water, the

sand becomes less plentiful, and the beach is composed of a small amount of

coarse gravel and then merges into the marsh, where the shore line of Ogden

Point turns north. The same formation is found running a short distance north

of the bluffs on the east side of Johnson's Bay.

Between the two bluffs on the east side of Johnson's Bay is a beach 1,000 feet

in length, with the lake on one side and a marsh containing pond lilies on the

other. This beach is from 20 feet to 80 feet wide, 3 feet above the water's level,

and composed of sand and coarse gravel. The margin of the beach further

from the lake is the higher, and is covered with a growth of willows, cedar and

other small trees. Along the lowlands of Crow's Bay is a broad beach composed

of coarse gravel about three feet high and on a level with the land back of it.

Along the south end of the west side of Morrison's Island, which is lowland, the

beach is from 15 feet to 25 feet wide, three feet high, and composed of coarse

gravel. The beaches along marshes and lowland are broader and higher, and

contain much more material than those along bluffs.

The action of the ice is an important factor in the formation of these beaches.

For the explanation of the action of ice on beaches as well as the formation of

ice cracks, I am indebted to I. C. Ku- sell's excellent book, "Lakes of North

America." The lake freezes over and by expansion the ice is pushed up along

the shore carrying sand, gravel and stones with it. Numerous ice cracks form

during the winter and fill with water. This water freezes and pushes the ice still

further up the shore carrying the beach forming material still higher. These ice

cracks are very numerous and may be as much as three inches wide. The amount

of lateral pressure brought to bear on the shores by this means is very great, and

beach ridges are begun and added to each year. The action of the ice informing

beaches along marshes is very great, while along bluffs it is small. In the first

case no great resistance is met with in expansion, and the material for building-

the beach will be carried up to the full extent of the expansion of the ice, while

along the bluffs the ice crowds against the shore and is itself broken at every ex-

pansion. A recent ice formation is evident at the northwest end of the Gordo-

niere Marsh, between the marsh and the Channel. In 1891 this marsh was under

water, but since that time the water of the lake has receded and left the marsh

dry. Separating the marsh from the Channel is a ridge of earth more than one

foot high running parallel with the water's edge. This ridge can be accounted

(15)
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for by the action of the ice subsequent to the time when the marsh was left with-

out water. Some of the most striking examples of ice action in the formation of

beaches are found along the east side of Johnson's Bay; along Crow's Bay; at

Morrison's Island, where two ice beaches, separated by a few feet, are now cov-

ered by trees; at Clark's Point, where an old beach extending as much as 200

feet from shore is found, and at Black Stump Point.

CHARACTER OF BOTTOM.

In the shallower parts of the lake the bottom is composed of sand, gravel,

and small boulders, except along the low marshy shores, where it is composed of

mud. At several places, both in Syracuse Lake and in the main lake, dredgings

were taken at depths from 25 feet to 60 feet. Here the bottom was covered with

a deposit of marl in which were found many diatoms and shells.

Further investigations will be carried on to determine more fully the charac-

ter of bottom at different depths.

For information concerning the freezing of the lake I am indebted to Mr. J.

P. Dolan, who has given me the history of ice formations as he has observed them

during years past, and he has furnished me with records of careful observations

made since the first formation of ice in October, 1895. These observations, unless

otherwise indicated, are for Syracuse Lake. Ice forms on the main lake at the

same time, but it does not freeze entirely over so soon as Syracuse Lake.

The lake begins to freeze along the edge, except where strong springs enter

near the margin. Information has been obtained concerning the influence of

springs only at Crow's Baj' and Vawter Park. Springs are numerous along

Crow's Bay for a half mile and the water along the edge is kept open after the

lake is frozen over, but I have not yet learned to what extent these springs in-

fluence the freezing of the edge of the lake in this locality. From Mr. Smith

Vawter, who has observed the springs at Vawter Park for a number of years, I

learned that the spring, which is near the margin of the lake and 200 feet east of

the Biological Laboratory, keeps the edge of the lake open throughout the w^inter.

If the weather is not severe, ice does not form for 25 feet along the shore, and

from 12 feet to 15 feet from shore. In the severest weather the lake is kept open

for 2 or 3 feet from the margin.

The ice spreads rapidly from the shore towards the center. The lake freezes

ove*- quite rapidly when the general temperature remains below 32° Fahrenheit
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and there is no accompanying wind. All parts of the lake freeze, except where it

is kept open by springs, but the last place to freeze is a narrow strip from 20 feet

to 30 feet wide, extending from the north end of the Channel to Turkey Creek,

the outlet of the lake. Ice sometimes forms to a thickness of 6 or 8 inches along

the margins of this channel before it freezes over. This is due to a current along

this narrow channel towards the outlet. The ice is always thinner here than

elsewhere.

Accurate information could not be obtained concerning the exact date of

freezing in 1894, but from Mr. Dolan's observations we can give an accurate

account of ice-formation during the fall and winter of 1895.

The first ice of the season was observed on October 20. The temperature of

the air at 7 a. m. was 28°. A thin layer of ice 4 or 5 feet wide had formed along

the edge of the lake. It melted during the day. At 7 a. m. October 30, the

temperature of the air was 20°, and about one-fourth of Syracuse Lake was

frozen over. Not quite all the ice melted, but it all disappeared on the fol-

lowing day. At 7 a. m. November 2, the temperature of the air was 22°. The

mill race was covered with ice three-eighths of an inch thick. Only the edge

of the lake was frozen, as the wind blew during the night. On Novemljer 21,

the temperature of the air at 7 A. M. was 13°, and ice had formed from shore

to shore on Syracuse Lake; at 12 m. the ice was nearly all melted, and at 5

p. M. the lake was free of ice. This was the first date on which the ice ex-

tended entirely across the lake. On November 23, at 7 a. m., the temperature

of the air was .30°. Ice had formed on the mill race, but no ice formed on

the lake, owing to a slight wind. On November 27, the temperature of the air

at 7 A. M. was 16°, and a wide belt of ice had formed around the lake, but it

disappeared on the following day. On December 2, the night was clear and

calm. There was no ice at 4 p. m., but at 7:30 p. m. a thin sheet of ice had

formed and extended apparently from shore to shore. On December 3, Syracuse

Lake was completely covered with ice. The temperature of the air during the

day was 6° at 7 A. M., 16° at 12 m. and 12° at 5 p. m. On December 5, the ice was

2 inches thick near shore. On December 7, the ice near shore was 3f inches thick,

and 500 feet out from shore 1]- inches thick. I visited the main lake on Decem-

ber 7, and the ice appeared to extend over the entire lake. Warren Colwell had

skated over the lake during the forenoon as far east at Ogden Point. The only

place where he found the lake open was a space about 20 feet square, half way

between Ogden Point and Black Stump Point. Three dozen ducks and mud-hens,

had congregated in this open space.
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The increase and decrease in the thickness of the ice from December 9, to De-

cember 20, are shown in the following table. The measurements were taken 50

feet or more from shore.

Day of
Month.
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ice has gone ofl with a west or southwest wind and has been piled up on the east

or northeast shores.

In the spring of 1895, the ice went off the lake in an unusually short time.

The lake had remained completely frozen over until March 24. During this day

the ice began to melt along the shores. On the morning of March 25, the ice had

melted to a distance of 20 feet from shore. At noon the ice had receded 400 feet

from shore. A heavy west wind was blowing all day, and the cracking of the ice

could be heard. At 3 p. m. the noise caused by the crushing of the ice became

very loud and could be heard for a quarter of a mile. The ice was broken into

huge cakes. The wind now began to lift the ice and drive it eastward. At 4 p. m.

all the ice was piled along the east shore. The height to which the ice is piled

depends on the character of the shore and the strength of the wind. The piles

are not so high along a low marshy shore as along an inclined or abrupt shore.

Occasionally a great sheet of ice is pushed up a smooth inclined surface 6 or 7

feet without breaking the ice to any great extent. An instance of this kind was

observed by Mr. Dolan on the northeast shore of Syracuse Lake last March. No

ice formed on the lake after March 25.

Ice cracks are very numerous from the time the ice forms entirely across the

lake and has attained sufficient stability. They form before the ice has reached

the thickness of one inch. When the first cracks formed in December the ice was

so thin that it sagged slightly along the crack. The water came through the

crack and spread over the surface of the ice sufficiently to melt the small amount

of snow covering the ice, to a distance of 5 or 6 feet on each side of the crack.

The explanation of ice cracks as quoted from Gilbert by Eussell in his

"Lakes of North America" is so applicable to the case in hand that I reproduce

the quotation here:

"The ice on the surface of a lake expands while forming, so as to crowd its

edge against the shore. A further lowering of the temperature produces contrac-

tion, and this ordinarily results in the opening of vertical fissures. These admit

the water from below, and, by the freezing of that water, are filled, so that when

expansion follows a subsequent rise of temperature the ice can not assume its

original jjosition. It conseciuently increases its total area, and exerts a second

thrust upon the shore. When the shore is abrupt, the ice itself yields, either by

crushing at the margin or by the formation of anticlinals (upward folds) else-

where; but if the shore is gently shelving, the margin of the ice is forced up the

acclivity and carries with it any boulders or other loose material about which it

may have frozen. A second lowering of temperature does not withdraw the pro-

truded ice margin, but initiates other cracks and leads to a repetition of the
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shoreward thrust. The i)rocess is repeated from time to time during tlie winter^

but ceases with the melting of the ice in the spring."

The formation of tliese cracks is accompanied with noise, and, when the ice

has reached the thickness of four or five inches, the noise resembles the distant

booming of cannon. These cracks may be mere seams in the ioe, or they may be

several inches wide. On December 7, I measured a crack three-eighths of an inch

wide in ice one and three-fourths inches thick. On December 9, Mr. Dolan meas-

ured one two and three-fourths inches wide in ice four inches thick. On the same

day he counted eleven loud reports caused by the formation of ice cracks in live

minutes. They form during all parts of the day and night. They cross the lake

in every direction, and, while the cracks are slightly zig-zag, their general courses

are in straight lines.

The ice is very clear and pure, especially out from the shore, where there is

no vegetation near the surface. Is is used very largely for commercial purpose?,

the ice being cut from about one-fourth of the surface of Syracuse Lake each

year.

The only stream flowing into the lake and containing water throughout the

year is Upper Turkey Creek, which enters the lake on the east side of Jarrett's

Bay. During the summer months it was filled with an abundant growth of water

vegetation, and was without any perceptible current. When the water is high

the chain of small lakes lying to the southeast is drained into the large lake

through Jarrett's Creek, entering Jarrett's Bay a half mile south of Turkey

Creek. During the past summer no water entered the lake from this source. A
small stream one-fourth of a mile west of Vawter Park, and another from the

east side of Johnson's Bay, contribute water to the lake when the water is high,

but not during the dry summer months. There are no springs around Syracuse

Lake, but springs are found along the margin of the main lake wherever the

shore rises fifteen feet or more and extends across the country as elevated territory.

These springs usually enter the lake near high water mark. This gives springs

along Crow's Bay, Mineral Point, the south and west sides of Jarrett's Bay, and

along the south shore from Vawter Park one mile west. No springs are found

along the bluffs at Jones', Wawasee, Cedar Point, Morrison's Island, or Conkling

Hill, but in each case these highlands are narrow and surrounded by marsh or

lowland. For a half mile along Crow's Bay the bluff is more than twenty feet

high. All along the foo of the bluff the water percolates from the gravel, and

at places it flows from quite strong springs. At Mineral Point there are a number
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of strong springs. At Buttermilk Point and along tlie base of the blufls west of

Jarrett's Bay are a number of springs. The margin of the lake from Vawter

Park one mile west is very springy, but the flow of water is not so strong as along

Crow's Bay, The waters from all these springs show traces of iron more or less

stronglv.

The waters of the lake flow into Lower Turkey Creek through which they

•enter the Elkhart Eiver near Goshen, Indiana; then through the Elkhart and

St. Joseph rivers they reach Lake Michigan.

Near the outlet of the lake the creek, during the summer, was about 20 feet

wide and had an average depth of less than 6 inches. The volume of water dis-

charged through the outlet was computed from measurements taken in the creek

and the overflow of the mill race July 18, 1895. The outflow through the creek

was 103 cubic feet, or 772i gallons, per minute ; through the mill race, 41 cubic

feet, or 307i gallons, per minut<3, making a total of 144 cubic feet, or 1,080 gal-

lons, per minute. At the same time the volume of the creek a half mile below

was computed at 137i cubic feet, or 1,031 gallons, per minute.

By taking the outflow of the lake at 144 cubic feet per minute, finding the

amount discharged in twenty-four hours, and computing the amount the level of

the lake, with an area of 5^ square miles, would be lowered by such an outflow

with no inflow, we find it to be .016 of an inch. At this rate it would require

62i days to lower the lake one inch. In one year of 365 days, at the same rate,

the level would be lowered 5.84 inches. The inflow, during the summer months,

is almost entirely due to springs, and probably equals the outflow. The lowering

of the level of the lake, during the summer months, seems to be due almost en-

tirely to evaporation.

ELEVATION.

The elevation of the lake above the sea and above Lake Michigan is shown

in the following list of stations and their respective elevations. The list of sta-

tions with their respective elevations above mean tide at Sandy Hook, New York,

was furnished by the General Superintendent of the Baltimore & Ohio Kailroad.

The elevation of each station above Lake Michigan was found by subtracting 582

ieet, the elevation of the surface of Lake Michigan above the sea, from the ele-

vation of the station above the sea :
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ELEVATIONS OF STATIONS ON BALTIMORE & OHIO RAILROAD FROM SOUTH CHICAGO.

ILL., TO PATTON SIDING, IND., THE MOST EASTERN STATION IN INDIANA.

NAME OF STATION.
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Syracuse is the station having most nearly the elevation of the surface of

Turkey Lake. The mean level of the lake is about 5 feet below the station at

Syracuse. This gives the lake an elevation of 864 feet above the sea, and 282 feet

above the surface of Lake Michigan.

CHANGES IN LEVEL.

Changes in the level of the lake have been due to three causes : erosion, the

dam which is built across Turkey Creek just below the outlet of the lake, and

climatic conditions.

Old beach formations give evidence that the level of the lake was formerly 5

or 6 feet higher than at present. By erosion the channel at the outlet was cut 10

feet below this ancient level, and the dam has raised the level of the lake 5 feet

to its present level.

The history of the dam as given by an old settler is as follows

:

A small dam was built in 1828, to which additions were made in 1831. This

dam washed out in 1833, and the present dam and mill race were begun in the

same year. This raised the level of the lake so that timber stood in water 5 feet

deep. Much of this timber remained uncut in 1840, and some was still standing

as late as 1865.

The vertical distance between the level of the water in the creek below the

dam and the top of the waste gate, December 7, 1895, was live feet. This would

be the amount the dam, when in working order, would raise the level of the lake.

The dam is not in use at present and a small portion has been removed, which

allows the water to pass into the creek at a level 16 inches below the top of the

waste gate. This present condition of the dam holds the water of the lake 3 feet

8 inches above the level of the water in the creek below.

The submerged stumps in many parts of the margin of the lake is the best

evidence that the dam had the effect of increasing the area of the lake. These

stumps stand at present in water from a few inches to two feet or three feet deep.

Along the margin of Syracuse Lake the stumps are most abundant at the point of

the lake extending furthest west, and on the east shore along the edge of the

marsh. Turkey Creek, from the lake to the dam, is sixty feet wide, and only

twenty feet along the middle is clear of stumps. This was the channel of the

creek before the dam was built, and the stumps now standing in water are the

remains of the timber which grew along the banks of the creek. On the north

and south sides of Buck Island, at the south end of Syracuse Lake, areas of sub-

merged stumps indicate that this island was formerly one hundred feet wider in
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each direction. On the east side of the entrance of the main lake to the channel

are many submerged stumps. Along Johnson's Bay much timber stood in water,

especially on the east side of Ogden Point and on the east side of the bay jnst

north of the bluffs. In these localities the stumps are very numerous, and among

the largest in the lake. There are a few stumps along the marsh just east of Cedar

Point. Others are found in the vicinity of Morrison's Island and go to indicate

that this island, before the building of the dam, was a part of the mainland. It

is so represented in the government survey of 1838. On the west side of Jarrett's

Bay submerged stumps are numerous, especially along the southeast corner, where

much small timber is still lying in the marsh at the margin of the lake, and at

Clark's Point where many large stumps are found in the water. Submerged

stumps are also found west of Black Stump Point. The elevation of the lake by

the dam, not only increased its area but must have rendered much of the low

level land in the vicinity of the lake marshy, which would have been tillable. It

is claimed by persons living in the vicinity of the lake that the dam rendered

four thousand acres of land untillable.

The fluctuations in the level of the lake are caused by climatic conditions,

and vary with the inflow and outflow, rainfall and evaporation. In Mr. J. P.

Dolan's report will be found the record of changes of level as observed during the

past few months. Annual fluctuations are estimated to be about two and one-half

feet. The level of the lake is usually highest about May 1, after the heavy

spring rains, and lowest in August, although this year it kept lowering until

November 2, owing to the very light rains up to that time. It was then ten and

one-half inches lower than on July 6. The lake was lower on November 2, than

at any time since 1871, when the marshes around the lake were drier than in 1895.

Since November 2, the lake has been rising until, on December 25, it was fifteen

and three-cpiarters inches higher than on November 2.

In May, 1891, the lake was higher than at any time during the past twenty

years. The difference between well-remembered high water marks of that time

and the level of November 2, 1895, is four and one-half feel, which is the maxi-

mum fluctuation during recent years. Each spring since 1891, has found the

level of the lake lower tlian during the preceding spring. This gradual lowering

of the level of the lake has decreased its area and has shown marked changes in

the marsh land along the margin of the lake. Four years ago the water in Conk-

ling Bay covered an area a half-mile in diameter, now it is reduced to three hun-

dred feet in diameter; a small sliallow lake just west of Conkling Bay contained

water throughout the year, now it is dry and growing good crops; fields lying

west ot the channel were almost marsh land, the crops being greatly damaged by
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water, but during the past two years no difficulty has been experienced in tilling

them; two or three feet of water flowed over the Gordoniere Marsh, which is now

dry with beach lines forming along its margin ; and boats were rowed over all

parts of the Johnson Marsh, while at present hardly any of its surface is sub-

merged.

Consult Hydrographic Map Next to Front Cover.

Temperature of Turkey Lake. By .J. P. Dolan.*

In making these observations a Charles Wilder standard, protected, thermom-

eter was employed. They were begun the 13th of July, during which month four

soundings were taken in the deepest parts of the lake from the surface to the

bottom at every five feet. Then on October 5 two records were made at about tlie

same points, and again on November 2.

September 17 a rain guage was set uj? and from that day to the present a

regular record of temperature, precipitation, direction of wind and rise and fall

of lake has been kept, but the observations have been confined to the northwest

part of the lake; properly, Syracuse Lake.

I. TEUPHRATURES OP TURKEY LAKE, 1MI.5.

July.

Indiana University Biolog-
ical Station.

13th,
10a.m.

16th,
8:45
A. M.

17th,
9:30

23d,
8:45

Oct. 5.

I.U.
Bio.

Stat'n,

11a.m.

.Jar-
hett's
Bay.

1:45
p. M.

Nov. 2.

I.U.
Bio.

Stat'n,

11:10
A. M.

Dec. 14.'Dec. 24.

Black
Stump
Point.

10a.m.

Air
Surface
5 feet.

10 "
.

15 " .

20
"

25 " .

30
"

35 " .

40 " .

45 " ..

50 "
.

55 " .

60 " ..

65 " ..

673^ "
.

Deg.
8IX2
74

73

71
68
65
60
60
69
59
58
58
58

Deg.
83K

Deg.
78)4
75

Deg.
72
76>^

75

6814

68>4

71
70
671^

61>4

58)4

Deg.
65

6034
60
60
59
583^
58H
581%

58^

5831
583|
58 Vj

5834
58

Deg.

61^
6034
59
59
5834
583^
58>4
5834
58
58
58
58
5734
56^4
533i

Deg.
50
43

43

Deg.
28
3434
3434

34H

43
433^ 35

353^

"35K

''Contributions from the Zoological Laboratory of the Indiana University, No. 15.


