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manufactured by the Michigan Alkali Co.. at Ford City and used
largely in the production of soap.

Rock salt. In a swamp bordering Detroit River, south of the
River Ticorse, the first unsuccessful attempt was made in 1902 to
sink a shaft for the mining of rock salt. The failure, however,
was @ suceess in that it presented the first serious problem. and
suggested its solution. A square hole, 24 feet x 24 feet. was flvst
dug 1o a depih of abour 14 feet. passing through 4 feet of fresh
muck. 2 feet of mucky elay and 4 1o 6 feet of a mottled (yellow,
brown and blue) lake. or river elav. carryving shells, hut no pebbles.
Then followed about 70 feet of soft, bluish-drab {ill, with some few
pebbles. cobbles and boulders, the only break being at 30 feet
where a 6 to Sinch stratum of gravel, or gravelly clay, was en-
comniered. A drop casing of briek, exlindrical in form, 15 feet in
diameter and onc foot thick was constructed and provided with a
steel shoe. This was allowed to settle as the excavation proceeded
and was added to at the top. At a depth of about 55 feel a great
amount of “creep” was experienced, 48 hours’ progress amounting
to but 114 feet, instead of about 14 feet. When within a short
distance of the rock. at a depth of some 8 feet, the casing showed
signs of weakening under the strain caused by the creep of the
clay and, although an effort was made to strengthen it, the entire
structure collapsed and the bole filled with water.

The second attempt to get at the solid salt has proven successful
but only by the most determined effort and highest engineering
skill. Reaching the solid rock, its removal proved comparatively
simple, but the suffocating gases and floods of water encountered
would have literally swamped and discouraged most companies.
That the enterprise was brought to successful completion is due to
the rare skill and judgment of the engineer in charge, Ilugene F.
Bradt and his corps of efficient helpers. The work was begun
Dec. 12, 1904, by the “Detroit Salt Mining and Manufactaring Co.,”
capitalized at $500,000, and was intended to include later the De-
troit Salt Co. and the River Rouge Salt Co. The site of the shaft
is in Oakwood, a small Detroit suburb, just south of the Rouge
about 14 mile and two miles from Detroit River. The elevation
of the mouth of the shaft, as determined by W. C. Cooper, is
575.2 ft., above sea level. A drop shaft of timber was constructed,
G ft.x 16 ft. in the clear (8 ft.x 18 ft. outside) with a cutting edge,
protected by a sheet of steel. As the digging was carried on be-
low the casing was allowed to settle and was built on above, passing
through 73 feet of soft. blue clay (Wisconsin till) and 10 feet of
sand and clay mixedgeaching bedrock (Dundee Jo stone) at
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s3 feet, or an actual elevation above sea level of 492 feet. This
limestone was entered 17 feet, eariy in July, 1905, but was so
strong in hydrogen sulphide gas (H,S) that work was suspended
until the 20th of November. The eyes of the men were painfully
affected and some of the workmen were overcome. At one stage
of the work, firemen's helmets were used, supplied with fresh air
through rubber hose, but were found cumbersome and were then
discarded. The almost imperceptible structural break between the
Dundee and the Monroe came at about 146 feet and then followed
the succession of strata making up the various divisions of the
Monroe formation, as indicated in the section given on Fig. 21. Be-
low 100 feet the casing was reduced to 5 ft. 4 in.x 15 ft. 4 in., in-
side measurements, the shaft being cased with 2 in. planking and
12 in. framing timbers.” The last week of June, 1909, the work
exiending over a period of 4%, years, an 8-foot stratum of salt was
reached at a depth of 878 feet. With no water or gas now to cause
trouble, it was simply a matter of time to reach the heavier de-
posits of puref salt, and, by the close of the year, a depth of 1042
feet had Deen reached, entering a 20-foot vein of salt which is
the one now being worked by means of “drifts,” (1040 to 1060 feet).
The average monthly progress made was 1724 feet, the greatest
record being made in the dolomite, April, 1909 (672 to 765 feet),
amounting to 93 feet. This was accomplished by offering the men
a bonus for all that was accomplished beyond a certain amount.

Six noteworthy water horizons were encountered as the work
progressed as follows:

1. Depth 83 ft.; elevation 493 ft. Just over rock with a tem-
perature of 32.2°F. (Cooper).

2. Depth 86 to 88 fi.; elevation 489 to 487 ft. Dundee lime-
stone, quite heavy flow and rank in hydrogen sulphide gas.

3. Depth 135 ft.; elevation 440 ft. Dundee limestone, small flow.

4. Depth 155 to 168 ft.; elevation 420 to 407 ft. Lucas dolomite,
porous. Flow continuing down to 181 ft., or elevation 394 ft. Sul-
phurous. Temperature at 180 ft. was 49.5° F. (Cooper).

5. Depth 191 ft.; elevation 384 ft. Remarkably heavy flow from
a horizontal opening extending across the shaft. Lucas dolomite.
Water strong in sulphur and under a pressure of 90 lbs. per square
inch, causing the shaft to fill in 3 to 4 hours.

6. Depth 420 ft. to 533 ft.; elevation 155 ft. to 42 ft. above sea
level. Seepage flow of sulphur water throughout Sylvania sand-

5. A detailed des;ription of the shaft from an engineering standpoint will be found in the
Engineering and Mining.Journal, March 18, 1911, p. 565. ““Shaft of the Detroit Salt Com-
pany’ by Albert H. Fay.
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stone, except for a 27-foot stratum of dry, silicious dolomite (Syl-
vania dolomite).

Mr. Bradt estimated the total flow above the base of the Sylvania
as 2,000,000 gallous a minute, this being reduced to not over 500 gal-
lons by the use of Portland cement forced into the fissures of the
rock under a pressure of 1200 lbs. to the square inch. The vein at
the depth of 191 feet required several carloads of cement before the
flow could be controlled, and the services of a diver to insert the
pipe at the proper point. DPreparatory to blasting, holes were
drilled obliquely about the margin of the shaft, one foot apart,
and into these were forced all the cement slush that they would
receive. In the case of the Sylvania, a concrete lining, 24 to 30
inches thick was required to restrain the flow. Below the Sylvania,
the flow was greatly reduced and finally completely disappeared.
The shaft was ventilated during the progress of the work by a can-
vas flue, in 50-foot lengths, and 414 feet in diameter, through which
air was forced to the workmen.

The shaft is to be divided into three compartments, separated
by board linings, two for the operation of the 2l4-ton skips and
the third provided with a set of ladders for emergency purposes.
A series of 10-inch holes is being drilled alongside the shaft to
receive the steam and water pipes, electric wiring, etc. 'The sur-
face equipment consists of a boiler house, hoisting plant, and a
coal crushing, steel head frame 125 feet in height (see PI. XXXTI,
B). Six grades of salt are secured by crushing and screening; as
follows:

Lumps. Coarse fragments for salting stock.

No. 2. Passes through 34 inch mesh and caught on 14 inch mesh
screen.

No. 1. TPasses 1} inch mesh and caught up on 3-16 inch mesh.

“C.C.”  Coarse chemical. Passes 3-16 inch mesh and caught upon
14 inch mesh.

“F.C.” Fine chemical. TPasses 14 inch mesh and caught upon
1-16 inch mesh.

“Dust.” Iverything passing through 1-16 inch mesh.

The plant is located alongside a branch of the Michigan Central
Ry. and the company has constructed a line—*“The Detroit and
Western Ry.” from its shaft house to the Wabash, slightly over
a half mile to the west. The markets for the salt thus far are
mainly Chicago and St. Louis, the salt being used mainly in curing
fish, meat and hides, manufacture of ice cream and general re-
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frigeration. Ienceforth, the mining of rock salt is to be reckoned
as one of Michigan’s important industries. the only other states
producing this material being New York., Kansas, Touisiana, Utah,
Tdaho and California,

Pigments. Deposits of red and yellow ochre, of sufficient size
to be of economie importance. occur in Sumpter township. These
represent swamp deposits of iron oxide. transported through the
‘ageney of plants and finally precipitated along with impurities of
sand and almnina.  Tron bearing minerals contaiped in the soil
furnished the original supply. the decay of which led to the for-
mation of iron oxide. which in the presence of the carbon dioxide
gas, resalting from plant decay, was converted into the very soluble
iron sulphate (FeS0,) or the iron carbonate (FeCO,), which is
somewhat soluble, especially in water containing the carbon dioxide
gas. In these forms, the iron may be fransported to the swamp.
where apon standing the carbonate or sulphate is decomposed and
a compound of iron, oxygen and water formed. known as
hvdrous ferrie oxide, or limonite (2Fe,0,-+3H.0). These changes
are expressed by the following equations readily intelligible to
those having studied chemistry.

4FeCO, ++TH,0420=(2Fe,0,-}-311,0) 4-4H,CO,
4FeS0, }-TH,0-420=(2F¢,0,4-3H,0) +4H,80,

When the deposit is sufficiently pure, irregular, brownish-yellow
lumps are formed which are known as “bog ore,” local deposits of
which oceur in numerous parts of the township and in an early day
were of economic importance. When the deposit goes down in
earthy condition, with more or less impurity, it is known as “vellow
ochre” and when ground and mixed with oil has value as paint.
Upon standing under certain conditions, this form of the oxide is
changed to the ferric oxide, hematite (Te,0,), which contains no
water chemically united with it, although often mechanically mixed
therewith. This has a cherry red color and when earthy is known
as “red ochre,” valuable also as a pigment. An extensive deposit,
mostly of the yellow but with some of the red, occurs a mile west
of Martinsville in Sumpter township (secs. 9, 10, 15 and 16),
reputed to be a mile square and an average thickness of 6 to 10 feet.
Tt is said to rest wpon marl which indicates that it is a younger
and true swamp deposit. Other deposits are reported from secs. 6,
18, 20 and 22. Some 7 or 8 vears ago a company (“Huron Valley
Consolidated Oil and Paint Co.”; Thomas W. Boatwright, President,
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Ypsilanti, Mich.) was organized to put this material upon the
market. Land was purchased and some farms leased and the in-
tention was to erect a factory at Belleville, but there the matter
still rests. ’

MATERIALS AS ABRASIVES.

When examined under ihe microscope. much of the Sylvania
sand is seen to have been secondarily enlarged, crystal faces having
formed over the well rounded granules. giving highly perfect edges
and points.  Such sand is peculiarly well adapted to serve as an
abrasive, wherever loose sand can be utilized; as in scouring, sanded
surfaces, sand blasting, ete. Along Raisin River, in the neighbor-
hiood of the outerop in Monroe Couniy. the farmer's wives have
long known of its superiority over the common sand of the region
for scouring kitchen utensils. Owing to its purity, whiteness and
sparkle, it has proven popular with the match manufacturers to
supply the rough surface placed upon each box. It should make a
very superior soap of the sapolio type, when supplied in the proper
proportions. For use in aquaria and in schools where sand mould-
ing is carried on, the Sylvania has no superior. An exceedingly
fine grayish sand obtained from the Huron valley has been placed
upon the market and sold locally by Frank Miller, of Belleville.
It was advertised as “Deep down Polish” and recommended for
iron, tin, brass, copper and silverware. The individual grains can
just be detecfed with the naked eye when spread thinly over a
dark surface and when rubbed between the fingers; under the
microscope appearing as sharply angular mass of grains, chiefly
quartz. The sand probably represents a delta deposit of the Huron
during one of the ancient lake stages.

MATERIALS FOR FUELS.

Peat. The waters of the glacial lakes lingered so long over the
more poorly drained portions of Wayne County that no extensive
beds of peat were able to form. The production of this type of
material requires shallow water, or swamp conditions, for the
favorable growth of the mosses and sedges (Sphagnum and Carca
principally}. and for their subsequent preservation. The sites of
the more extensive swamp areas, previously located (see Pl. X),
furnish deposits of peat, but are probably of no great thickness,
and, at present, of little commercial value. The utilization of
peat as a fuel is seriously retarded by the expense of drying, this
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being done by the sun in many countries where peat ix extensively
used as a fuel. For commercial purposes, this seems so far to be
impracticable. The production of gas from peat is now possible
by placing the partially dried product in an especially designed
retort, with a certain amount of air and superheated steam. The
by-product is ammonium sulphate ((NH,),80,), which has high
value as a land fertilizer. The use of fibvous peat as litter in bed-
ding stock is also to be strongly recommended. When used as an
absorbent for the liquids about the barn vard that ave wasted the
peat becomes even more valuable than the leached manure itself.
A discussion of the occurrence, ovigin, composition and properties
of peat will be found in the Ann Arbor Folio.®

il and gas. Much money has already been expended in search-
ing for oil and gas in southeastern Michigan, but with practically
nothing in the way of direct returns. As a result of these enter-
prises, however, we have learned much concerning the geological
substructure of this portion of the state, of its water-bearing hoxi-
zons and through the log of the deep well at Wyandotte in 1887
(Ilureka Iron and Steel Works) the presence of rock salt was made
known. This discovery has meant more for the industrial develop-
ment of Wayne County than any reasonable amount of oil and
gas could have done. It has also shown that there is no justifica-
tion for further heavy expenditures in the search for oil and gas,
since the rock strata are dipping to the northwestward and these
desired products appear to have shifted to the Canadian fields about
Leamington. The heavy flows of pocket gas, often encountered when
the Antrim shales are penetrated will continue to arouse false
hopes and stimulate unwise expenditures in the future as in the
past. This gas at times shows pressures of a hundred pounds, or
more, to the square inch and if confined properly could be utilized
by the farmers for cooking, heating and lighting their homes and
in caring for stock. Just over the Base Line in Oakland County,
W. J. Purdy has a 110-foot well (SE. 14 NW. 1/ sec. 25, Southfield
township) which has supplied his home with fuel for 16 years, the
original pressure being 37 1bs. to the square inch. Under the terms
of a lease to outside parties 5 other holes have been drilled, all but
one yielding gas. The supply from each well will be exhausted,
sooner or later, which may be replenished by sinking a new well.

Since fragments of this shale wiil often burn with flame when
placed in the fire, it has been mistaken for coal and efforts made

6. C.A. Davis, U. 8. Geological Survey, No. 155, p. 8. See also Report of the State Board
of Geological Survey of Michigan for 1906, p. 92 and 1908, p. 205.
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to start mining, as rveported from near Belleville. As a bed, it
contains great quantities of gas. oil and other combustibles, which
might be secured by distillation, but which will not become com-
mercially valuable until our present fuel supply is more nearly
exhausted. TUpon the estate of W. H. Stevens, NW. 14 NIi.lj sec.
13. Greenfield township. the experiment was tried for a few years
of manufacturing lampblack through the incomplete combustion
of this natural gas, causing the carbon to be deposited. The ex-
periment was not especially successful and was given up about 12
years ago.
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CHAPTER IX.
SUMMARILES BY CIVIL DIVISIONK.

To furnish residents of the county with condensed information re-
lating to their own or neighboring localities and to point out the
near at hand illustrations of the various features discussed in the
body of this report, it is proposed to devote this chapier to a set
of summaries by townships. The classification adopted is genetic,
and hence natural, and groups together townships which are re-
lated in topography, soils, agricultural products, problems of drain-
age, water-supply, roads, etc. Most of the townships fall readily
into some one of the main divisions, some of them overlap the
natural areas so that they combine characteristics of the two and
have been placed in the division that appears dominant.

MORAINIC AREAS, UNDULATING SURFACE AND CLAY SOILS.

Northeille towenship. T.1 8., R. VIII E., (northern part). Named
from village when it was detached from Plymouth township in
1897.  Township lines were originally surveyed by Alexander
Holmes in 1815 and subdivided the same year by Joseph Wampler.
Area 18270 square miles; population 2274. Surface rough with
knolls, ridges and depressions strewn with surface boulders; soil
mainly stiff clay of glacial origin; many of the hills composed of
gravel and sand of the type known as kames. The highest elevation
in the township (the countv as well) lies in the NW. 1/} sec. 6 and
equals about 980 feet above sea level; the lowest is at the SE. corner
(sec. 13) and is about 715 feet. A broad glacial drainage channel
extends southwestward from Northville village, across secs. 3, 4,
9, 8, 17 and 18, floored with gravel and sand, once carrying the
drainage of the ice sheets to the southwestward, while the ice was
forming the Deflance moraine, lying just to the eastward. This
moraine covers conspicuously the eastern half of the township ex-
cepting sec. 13 and is drained into the Middle and Upper Rouge.
The drainage of the old glacial channel noted is now reversed being
to the northeastward. West of this channel lies the Northville mo-
raine, involving secs. 4, 5, 6, 7 and 18 many of these hills being
kames. The northwestern half of sec. 6 was coated with more or
less sand and gravel by the glacial outwash when the ice was
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forming this Northville moraine. The Upper Maumcee beach cuts
southwestward from the NE. cor. sec. 12 to the SW. cor. sec. 14,
lying just above the 800-foot contour, showing also in the de-
pression ihat crosses secs. 1 and 2. The Middle Maumee beach
enters the township in the SE. 14 NE.14 sec. 12. showing excellent
development in sec. 7, Livonia, and passes southwestward just above
the 6R0-foot contour. The Lower Maumee beach enfers in the NI
14 S ¥4 sec. 12, Iying above and parallel with the 660-foot con-
tour.  AJl three beaches mark the successive shore lines of the old
glacial Lake Maumee, consist of disconnected ridges of gravel and
sand, approximately parallel and with a NI, to 8W, trend. The
hest place to identify and study them is along the N-R road at the
castern margin of see. 12, The lowest of the series is the least well
defined, which is believed to indicate that it was formed before the
middle one and was then washed over while the middle was form-
ihg. The outlet of the first of the series of Jakes was at I't. Wayne,
Indiana, info the Wabash and later by fhis and another at Imlay
City into Grand River to the site of Chicago. Eastward of these
beaches, the land was submerged for a time, including the SI.
14 of secs. 12 and 14 and all of 18, by which the morainic knolls
were lowered some and smoothed and the hollows Dbetween par-
tially filled. The diagonal road through the SI. corner of see. 13 is
carried upon a siill better defined gravel beach, known as the
“Belmore” or “Whittlesey heach,” the shore line of Lake Whittle-
sev, which drained across the “thumb” at Ubly, into the Grand.
Northville township is well supplied with springs of pure cold
water, from its gravel and sand deposils; but gefting water from
the clay hills is nncertain, the supply being meager in amount and
often obtained at considerable depth (8 to 125 feet), invariably
hard, but free from sulphur or gas. The bedrock is buried by 90
to 250 feet of clay, sand and gravel (“drift”) and consists of light
colored shales, sandstone and some limestone, yielding fresh water
under sufficient “head” to nearly reach the surface in the depres-
sions. The township was originally fovested with a heavy growth
of black walnut, beech, maple, oak and hickory, with some birch
and bass.

Plymouth township. T.1 8, R. VIIT L., (southern part). Prob-
ably named from locality in Massachusetts; established in 1827;
included Canton until 1834 and Northville until 1897. Township
lines surveyed by Alexander Holmes in 1815 and subdivisions made
the same vear by Joseph Wampler. Area 19.140 square miles;
population 2248, The western half of the township is rough, rolling
morainic topography, rendered so by short, slightly curved and ir-
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regularly placed clay ridges of the Defiance moraine, with much
less gravel than is fonnd in Northville, Field boulders and cobbles
strew the surface as thev were dropped from the ice sheet. The
outwash glacial drainage channel, located in Northville township.
extends across sec. 19 giving some sand and gravel; slack drainage
and swampy. A somewhat flat ground morainie area extends
NE. to SW. across secs. 29, 30 and 31. The Upper Maumee beach,
in the form of a disconnected gravel ridge, pursues an irregular.
wavy course across secs. 22, 28, 38 and 32 into sec. 5 of Canton.
just above the 800-foot contour as it follows along the dissected
eastern flank of the Defiance moraine, marking the highest stage
of the glacial waters in this region. The Middle and Lower Mau-
mee beaches roughly parallel the Upper, at a distance of 1/ to
14 mile to the eastward, but are disconnected and rather diffienlt
to follow. Their lakeward slopes determine the location and gen-
eral direction of the 680 and 660-foot econtours passing through
sees. 22, 27, 28, 33 and 32. A good loecation in which to see all
three is along the N-8 highway befween secs. 32 and 83, the Upper
being seen just where this road is crossed by the diagonal road
leading towards Plvmouth., while the Lower crosses the town-line
at the SE. corner of sec. 32. Along the line of the Pere Marquette
Ry., leading west from Plymouth, a good section of the Lower
Maumee may be seen 14 mile west of the station (SE. 14 SE. 1
sec. 22), and of the Upper about 34 mile further west, with the
middle less well defined and lving between. The Belmore or Whit-
tlesey beach, marking the margin of glacial Take Whittlesey, is
a splendidly defined gravel ridge. carrving the diagonal road which
passes SW. across gec. 24 to where it is infersected by the diagonal
road from the NW. Here the beach leaves the road, curves to
westward entering sec. 26 near the NE. corner and pursues a very
direct course SW. across secs. 27, 34 and 33. In the village of
Plymouth, it has determined the direction of the main residence
street and the beautifully graded sites for the homes, at an eleva-
tion of approximatelv 736 feet above sea level. astward of the
Whittlesey beach, the fopography is relatively flat. the soil a
gravelly, sandy loam as a result of the delta deposits of the Middle
Rouge during the glacial lake stages, involvingf all of secs. 25, 35
and 36, the greater portions of secs. 24, 26 and 34 and the SE. cor-
ners of secs. 27 and 33. Over this delta deposit there occur in
sees. 26 and 36 a few low gravel or sand ridges. having a course
N. NE. to S. 8W., representing bars in the old lake. or washed over
beaches of Take Arkona stage, which were supposed to have been
formed before the Whittlesev. an advance of the ice dam then
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forcing the water to the Lake Whittlesey level. The highest eleva-
tions ave found at the NW, corner of see. 20 and the adjacent NIV,
corner of sec, 21, along the crest of the Defiance moraine, rising
to N80 fect above gea level. Qutside the bed of the Rouge, the
lowest clevation is at the RE. corner of sec. 36 where it is elose
to 690, giviug an exireme rvelief in the township of 190 feet. The
draina go of the NI and NW. corners of the township is into the
Middle Rouge, the remainder into the Lower Rouge. The bedrock
consists of the “Coldwater shales,” which are lght colored and in
terstratificd with seams of saudstone and some Tanesione. Theyx
are covered by from 90 to 230 feet of clay, sand and gravel, the
depth to rock at Plymoutl heing 1040 feet and having an elevation.
above sea level of aboul 635 feet,t The elevations of the rock sur
face probably do not differ greatily, apparently vising some to west-
ward, the great differences in 1he thickness of the rock cover being
due mainly {o the morainic fomue\ noted.  No far ax known, the
water from bedreck is uwot highly mineralized and contains no
notable amownts of gas or sulphur unless the wnderlying black.
shales are reached. At Plywouth, the head of this waler is abou
725 ﬁ) T35 (*(*t Over the morainic area, springs ocenr bat not
as abundanily ax in Northville township, sinee the eravel hills arve
not so nuwmerous, and the problem of geiting well water is some-
what uncertain, The wells range in depth from 14 {o 80 feet and
yield a hard water; often abundant but sometines all too meager.
East of the Whittlesey heach the wells are shallow as a rnle, @
to 18 feel, the delta deposit reposing upon the elay and attaining
a thickness of some 18 to 30 feet. On the beach itself the gravel is
20 to 25 feet in thickness, yielding a limited supply of hard water.
liable to contamination.  In section 34, within 3, of a mile of the.
Whittlesey beach there occurs a cluster of flowing wells from 50
to ¢( feet in depth, vising some two to thvee feet, containing ivon
but Hitle other mineral besides and having a temperature of 51
to )2". The natural forest growth over the morainic, clay areas
was walnut, hard maple, beech, whitewood, oak, white ash, rock
elm and basswood. Over the sandy gravelly lowm ar sas; elm, black
ash, whitewood and hard maple.

Monguagon township., T4 8, R X 1o X1 1., (in part), Passing
from the western part of the county 1o the extreme eastern we have
a strip of territory that has much in common with it. This town-
ship was named from the old Totowatamie chieftain; was origin-

1. At Lhe cemete rv, 2 driller reports having gone to a depth of 250 ft. without striking rock.
If this is not an error it would indicate either a fissure in the rock fitled with drift, or a greu:
trough having a depth below the general rock surface of at least 150 feet. Turther records
are reqiired to settle this point.

37
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ally surveyed by Joseph Fletcher in 1816 and 1817; established
in 1827: has an area of 23.333 square miles and a population of
42367. 1t includes Grosse Isle and some of the smaller adjacent
islands. Iixcept for a narrow. sandy strip running southward
through secs. 11, 14, 23 and 26, marking the level of the First,
or Upper Lake Rouge beach (elevation about 594 feet), the soil
of the township is stiff, glacial clay, sparingly strewn with boulders
and cobbles and having a gently undulating surface. These un-
dulations are very different in appearance from the ridges and
knolls of Plymouth and Northville townships, consisting of ap-
proximately parallel, N-S. corrugations in the clay, varying in
height from 1 ft. to 12 or 15 ft. These are highest in the vicinity
of Trenton where they rise some 28 feet above the river level (eleva-
tion 602 feet) and upon the western half of Grosse Isle, gradually
becoming lower toward the westward and dying out on the flat
{ill plain just over the township line in Brownstown. In Amherst-
hurg, opposite in Ontario, the same type of ridging is seen, also
fading out to the eastward. These ridges were formed at the
front of the ice sheet, in some 225 feet of water, the oscillations
of the ice wall gouging into the clay of the ground moraine and
pushing it up into these regular ridges, dropping on top of them
whatever stones were brought to the margin of the ice. These
features constitute the Grosse Isle moraine and while they were
forming, the shere line of the glacial Jake (Maumee) was in the
vieinity of Plymouth and Ypsilanti, with its drainage through the
fmlay channel into Grand River and Lake Chicago. Some of the
depressions between these glacial ridges were occupied by streams
of water (the “distributaries” of Taylor) when the level of Lake
Rouge fell from its higher to its lower stage (elevation about 590
to 580 above sea level). The current was probably not great and

the cutting and deposition were correspondingly small. One of the

wost conspicuous and typical of these distributary channels leaves
the Trenton channel of Detroit River, just north of the Church
and Co. abandoned plant, curves to the southwestward, about 4
mile west of Trenton, branches in the SE. ¥/ sec. 24, gives off a
aumber of minor branches to the southeastward in sec. 25 and it-
self joins Brownstown Creek. The “thoroughfare” on Grosse Isle
is of the same nature, crossing diagonally to the southwestward
and sending off a branch opposite Slocum’s Island. Even where
not of the nature of distributaries, the ridges contirol the present
drainage, forcing it into the depressions which slope to the south-
ward; good illustrations of very young, consequent streams. The
highest land in the township is over the crest of the moraine, along

E
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the road between secs. 6 and 7, reaching approximately 605 feet
above sea level, or about 31 feet above ordinary river level. Along
the eastern flank of this elevation, at Wpyandotte Heights, the
First Rouge beach shows somewhat poorly, extending southward
through the western part of sec. 5, and southwestward across sec.
7. Just opposite upon Grosse Isle, the same poorly defined. gravel
ridge curves about the head of the island. DMonguagon township
was submerged during the second and third stages of Lake Maumee
and during the lives of the entire series of glacial lakes to the
first stage of Lake Rouge, when the crests of the higher morainic
ridges had emerged from the glacial waters. In sptte of this long
submergence, conditions were not favorable for the deposition of
lake sediments in the form of clay; the glacial clays, cobbles and
boulders showing upon the surface. The bedrock consists of Dun-
dee limestone over the northern portion of the township and Upper
Monroe dolomite over the southern portion of the mainland and
Grosse Isle. Natural outerops occurred at Sibley, Stony Island and
the southern part of Grosse Isle. At the two latter places quarries
into the dolomite have been opened and abandoned, while the lime-
stone quarry at Sibley (sec. T) is in very successful operation. The
drift cover increases most rapidly to the northward attaining a
thickness of 70 to 80 feet on the town line between Monguagon
and Kcorse, and at the head of Grosse Isle. Water is ordinarily
obtained from layvers of gravel or sand in this drift at variable
depths. Springs are not abundant owing to the scarcity of surface
gravel and sand deposits. Northward through secs. 25, 24, 13, 12
and 1 there have been strong flows of artesian water, with some
sulphur, but practically all have ceased flowing, for reasons not
vet positively known. The native forest growth is white and black
ash, hickory, walnut, beech, hard and soft maple, elm, basswood,
vellow and white oak, whitewood, cottonwood and sycamore.

. (fity of Detroit (City of the “strait”) T.1 and 2 8, R. 11 and 12
E., (in part). Tounded in 1701; incorporated as a town in 1802;
as a city 1806; charter repealed in 1809 and regranted in 1815.
Area approximately 42 square miles; population 465,766. Although
in the vicinity of the suburbs, there occurs considerable sand and
the type of ridging that accompanies this soil, the city is built
upon a broad clay ridge, the Detroit moraine, which appears in
the vieinity of Birmingham, passes southeastward, crosses the river
to Windsor and continues southeastward across Essex County.
The highest elevation in the city is in the vicinity of Voigt Park.
out Woodward Avenue near the city limits, where the sand covered
morainic surface rises from 636 to 638 feet above sea level, or
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some 62 feet above river levell The slope is rather gradual to the
sontheastward, aeross Woodward Avenue, in the direction of hn-
wooid Cemetery, hecoming steeper as the ridge narrows and enrves
stightly 1o the west of the cemetery, From the city limirs, along
the crest of the ridge to Gratiot Avenue, the average stope is hut
A feer 1o the mile. while. bevond to the river. the average slope is
about 34 fecr 1o the mile. From the crest of the r¥idge. the slone
s gentle and rather vegular to the southeast and southwesi, This
morine ix believed by Taylor to have been formed stth-glacially,
fas an “interlobate™) adong the line of junction of the Ifuron and
Frie lobes of jce during the final stage of the Late Wisconsin, 1hus
accounting for its smoothness and generally subdued character, its
breadth, divection, location and freedom from boulders.  For a
distance of fwo miles baek from the viver, across the crest of this
woraine and vpon its eastern and western flanks, there occeurs o
series of corrugations similar fo those just described in Monguagon
township and believed to have been formed in ihe same way and
at the same time. They may be scen typically hy passing oud
Gratiot Svenue to the vicinity of Joseph Campau Avenue and for
adistance of two miles from the City Iall ont Michigan Avenue by
glancing along the side streets. They are believed by the writer
to represent the ridges of a water-laid moraine, pushed np by
the ryihmic movements of the ice-front, extending acroxs the pre-
viously formed Detroit moraine, in vome 150 to 200 feei of water,
Those to the castward of the erest of the ridge would he arbitrarily
asrigned (o the Muron lobe of ice and those {0 the westward to
the Lorie lobe, and hence to be part of the Grosse Isle moraine
which passes from ihe head of {hat island to Detroit upon the
Canadian side of the viver. Those ridges for which the Furon lobe

was responsible may be connected with the Mt Clemens moraine..

which comes v from the north, but the writer believes that thev
are divectly connected by additional and similar ridges with the
Emmet morvaine which passes along the eastern shore of Grosse
Point township to Milk River Point, there entering Lake 8t. Clair.

Belle Tsle and Isle anx Peches, in the upper Detroit River, prob-
ably owe their existence to this same moraine, these islands repre-
ﬂ(ﬂ’tfﬁing‘ ridges which have been em])hasmgd by stream action, ex-
actlv as have those in the lower Detvoif region where the corre-
lative moraine crosses the river. The lake chart shows a sub-
merged ridge between Belle Isle and Detroit lying mainly to 1he
norvth of the bridge and parallel with the others. In the vieinity
of the river, some of these ridges have been emphasized by stream
action, two of the depressions having furnished the beds of “dis-
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pributaey channels” similar 10 those deseribed as occurring near
Trenton. The Deiroit moraine is eonceived of as o dam when the
watters of the irst S0 Clair stage were dropping to the next lower

stage aud throvgh these depressions the currents coursed. carrying
el sand and  gravel and depositing it in tle vicinity of Tt.
Wiome and Clark Park in the western part of the cityv. obscuring
tie elacial clay, Congress Street, eastward of Weoodward, marks
the axis of one of 1liese distributary channels and the depression
along Labrosse and Baker, 1o the west of Grand Cirens Park, seems
fo have served agx oanother. Ofhers probably existed in what is
now the channel of the river,  These ridges subsequently controlled
the surface drainage of (he re gion, 1o a Iarge extent, uniil deflecied
by sewers,

The present site of Detroit remained submerged duwving 1he entire
seriex of glacial Jakes from Maumee 1o L mdy. 2nd stage. During
thie Ist stage of (his latier lake, the main shore line was just north
of the present ety Hmits, in Highland Park. bat disconnecied
sand s and beaches were heing formed in ihe northern and
northeastern portions of the eify at elevations of 630 1o 636 feet
ahove sea level, showing that the present site was just awash. One
of these sand ridges crosses Woodward at right angles between
Selitter and Shakespeare sireets, on 1he west and Boston and
Chicago upon the east, extending towards Kenwood Station. turn-
i NI on Oakland and then 1o the south from Moit as far as
Kach, ome Dlock east of Woodward, .4 similar, but not so sharply
detined sand beli, has g southerly course, about 14 mile west of the
Milwankee Station and a second voughly parallel and just east
of Harper Avenue. o the second stage of Lake Lundy, the water
dropped aboutl 25 feel mcovering much of the present c¢ifv’s site,
and - depositing considerable sand 1o lhe novth and cast of IShm-
wood Cemetery, between 1he contours of 610 and 620 feet, along,
but mainly fo the east of Gratiot. Tn {he opposite part of the

v. this shore line (Elkion) ix indieated by a sand 1'i(lge. having
a general easterly course {hrough Deech Tlearst. north of Warren
Avenue, erossing Warren in the vieinily of 27th Street and con-
tinning as far as 17th. where it dies out, having followed closely

610-foot contour. In passing around the nose of {he Detroit
moraine, just west of Yimwood Semetery, {here seems to have
been more current action, since we find a eut bluff insie ad of
sand ridge, well shown between Monroe and Macomb streets, in
the vieinity of Joseph. Campau Avenne, buf continuing eastward
aud westward for many Dlocks. Ntanding at Grand Circus Park
and looking out Woodward {he cut bluff shows plainty. between

=
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Columbia and High streets, althongh grading has interfered some
with its distinetness. Lake YLundy during both stages drained
through Mohawk River eastward while the ice front is believed
{0 have stood in the vicinity of Alpena. Between the contours of
590 and 595 feet, and following Jefferson Avenue quite closely
throughout nearly its entire length, another cut bluff marks the
water level of the First Lake St. Clair, a little sand having been
deposited to the northwest of the Waterworks. In the vicinity
of Wayne Street, this water line crosses Jefferson to the west-
ward. intersecting Larned, Congress and Fort streets and roughly
following Lafayvette as far as the Boulevard. Somewhere along its
course this beach line changes {o that of the First, or Itarly Lake
Rouge, the waters of which took the sand deposited by the dis-
fributaries noted above and heaped it into beach and bar ridges
between Clark Park and Woodmere Cemetery, Ft. Wayne and West
Detroit. The lower beach of lakes St. Clair and Rouge, just
above the 580-foot contour, may be seen in the vicinity of the
Waierworks and of Ft. Wayne, but between has heen Iargely ob-
Jiterated hy grading and water frout coustruction.?  During the
existence of the early lakes Rouge and St. Clair, the drainage of
Lake Algonquin, their correlative to the north, shifted consider-
ably, being at one time at Trent, Ontario. at Chicago and through
fhese two lakes into Lake Erie. The ice had retreated far to
porthward, finally withdrawing into the Matiawa and Ottawa val-
Jeys. The lower stage of lakes Rouge and St. Clair is correlated
with the Lakes Nipissing, the disappearance of the ice in the
Georgian Bay region, allowing drainage by North Bay, Ontario.
The thickness of the drift ranges from 90 to 160 feet, overlying
the bedrock, consisting almost entirely of Wisconsin till, only
sparingly charged with rock fragments and so soft that it can
he easily eut with a spade. Lenticular masses of quicksand and
oceasional strata of gravel occur, charged with fresh water. The
clay is largely leached of its lime carbonate to a depth of 12 fo
15 inches and oxvdized often to a depth of several feet. The
oceurrence of quicksand in the till may make the taller buildings
very insecure upon their foundations, requiring the use of piles,
or the placing of the supporting masonry upon bedrock. Only a
full series of borings should be relied upon fo prove the absence
of such gnicksand deposits at each locality. The bedrock underly-
ing the city is largely limestone of Traverse (Hamilton) and Dun-
—2—.——A—good poim;-—f_rom which to view this lower beach is just west of the Waterworks, on
Park View Avenue, where it may be tound about 300 paces toward the river from Jefferson

‘Avenue. From same point the cut First St. Clair beach is in sight upon the opposite side of
Jefferson.
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dee (“Corniferous”) age, the elevation of the surface of which

ranges from about 440 to 500 feet over the greater part of the
¢ity.  In the preliminary borings for the tunnel, “sandstone” is
reported in a number of cases, but in view of the full develop-

ment of Dundee at Oakwood, in Windsor, and at the Ford build-

ing. and the fact that no sandrock is to be expected at this geolog-

ical horizon, the identification may be seriously questioned. The
rock surface drops slowly to the eastward being about 457 feet
above sea level at the head of Belle Isle, culminating in local de-
pressions in Gratiot and Hamtramek townships.  Were it not for
‘the drift, the present site of Detroit would be covered by an avex-

age of about 85 to 90 feet of water. In the early days, the settlers

obtained their water directly from the viver but an increase of
population rendered this inconvenient and a system of public and
private wells was made use of, these being dug to the water-bear-
ing strata in the sand and walled up with stone. In the summer

of 1829 a deep well was sunken by The Hydraulic Company on

the south side of Fort Street, between Shelby and Wayne, to &
depth of 268 feet and 4 inches in diameter, bedrock ( “geodiferous

limerock™) being reached at a depth of 127 feet. Water in suffi-

cient quantity was not obtained and recourse was again had to

the river. A crude pumping plant was begun in 1825 to use the

river water, the mains being made of hollowed tamarack logs and

the pump was driven by horse power. Water from the bedrock is

highly mineralized and containg sulphur.  The head in the western

part of the city reaches 595 feet, rises to the north and west and

drops slowly to the castward, being about 580 at the Murphy

Power Dlant, corner Wayne and Congress streets. The tempera-

ture of this water may range from 49.5° to 52.5°F., so far as may

be judged from the half dozen records available. The <)rigin:;¥

forest growih was white and red oak, ash, whitewood, Coﬁoml
wood, walnut, butternut, beech, birch, hickory, elm, maple, bass-

wood, cedar, ete.

Grosse Point township. T. 1 to 2 8., R. XIIT K., (in part).
Named from the large point of land constituting the northeast
ward corner of Wayne County. Separated from Hamtramek town-
ship in 1848, contributed to Gratiot in 1903. Approximate area
11.310 square miles; poputation 3,579, Surface rendered undulat-
ing by the Ilmmet moraine which follows the shore line, the crest
of which rises to 620 feet, near the center of the township, or
about 45 feet above the lake level. Drainage is to the southwest-
ward by Fox Creek and to the northeastward by Milk River, lying
to the westward and being deflected by the morainic ridges. The
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divide between the two streams is poorly defined. in the western
part of the township, opposite Vernier. The entive township was
subdivided into “French claims” running back from the water
ronte the divection of which determined the conrse of the road-
ways and private lanes, with a NWLSED frend, as well ax those
which erossed  the cdaims af approximately right angles. The
cxnel location of these latier was determined very Jargely by the

NSV, sand ridges of the first stage of Lake ¥t Clair. Soil
waindy a glacial cay, with some snrface dressing of sand and a
Hi{le gravel, Lut with few cobbles and bowlders distribuied over
thie sorface. Tu the northeasiern part of 1he fownship the moraine
waver the lake shore, has been cut info by wave action and
there has been w concentratinn of boulders and cobbles which have
wiiadly protected the bank from fwrther encroachment (). X1,
In addition to this protection, 1rees. hrush., logs, piles, plank-

¢ oand breakwalers have been wsed to prevent eutiing.  Sinee
Fremel oreupaney, it s estimated that 1000 feet have disappeared
po thie envt of J(’}H(‘!‘Sﬁ)ll Avenue at one place, carrying away a eeme-
cry oand orchavd; some 130 feet having disappeared during the
past 2P vears in the vicinliy of Vernier Reoad. Farilier north a
settler’s house had 1o be moved hack 1wiee to keep it fram falling
inte 1he lake. A fragment of a {ill ridge, about a mile lakeward
oy the wmain ridge of the moraine, les just eastward of Wind-
it Point axid enters the lake forming a bluil 12 1o 14 feel above
Like levell Between this point and Fairview Village cousiderable
pnushy land and muek borders the lake.  In the depression oc-
vapied by Fox Creek and Milk River, there is some nvrsh, mneky
il and more or less Jake clay deposited. Durving the first stage
Lake 8t Ciair, the fownship was under water except for an
Liptical sland, aboni fwo miles long by one mile broad, extending
from Clatreview 1o Grosse Point Tarms, rising about 20 1o 25 feet
ahwve the water. The navrower portion of this erest existed as a
Lo durving the lkion siage of Lake Lundy, the main shove line
iving sonie 3 to 4 miles 1o {he west. Upon both the eastern and
western slope of {his dsland, sand and gravel ridges were de-
posifed during the life of the two preceding stages of Lake St
i"i’;n‘ar, ihe castern lying near the present shore line and parallel
with it, the western having {he same NE-SW. {rend and about a
uiile to westward, rising {o ihe height of 620 feet. Trom Grosse
Toint Farms, fwo ridges of sand unite from opposite sides of the
iland and extend W.-8SW, as a single ridge, aftaining a height of
a0 feel, and giving an irregnlar and more or less discounected belt
wf sand te the north of Jefferson Avenue and curving around to

‘ -
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=Ste Cladr Heights,  The second stage of 1he lake f(mnwl a sand
ridge between 580 and 383 feet, which ix followed ¢ Josely Jeff-
erson Avenue. especially well shown ar Coitage Grove, \\'hm'c the
ridge has deflected the course of Fox Creek to the wesiward and
tepgibened the stream by some iwo mifex. From Grosse Point
Farme 1o the northeastward, 1his beach lies mainly on the lake-
wardd side of Jefferson and has heen largely destroved by wave
action of the present lake. A second sand vidge was thrown up
by the waves about 115 miles 1o ihe wesiward, parallel with 1he
present shore to an elevation of 484 {0 48N fw( ahove sea level;
determining the location of Mack Svenue for its Inst four miles in
Wayvne Coanty, ﬁhis sand e 3 10 6 feed f]ml\. rosis upon blne
vlav -amd vields a poor supnly of maderaiely sofc water.  Obtain-
ing water from the glacial clay s uneertain, requiving depths of
1516 8 feet; water hard Rock records are meager in the town-
slipo the depth {o which tanges from 90 (o 160 feet. the exireme
southern portion of the township being apparentiy underlain by
Himestone and bluish shale (Traverser and the vemainder by the
black shale (Antvim). The Tatter gencrally gives gag, with some
sulphoes the former formation generally vields water more or less
charged with salt. The head ix anfn' ient to Dbring the water
to the surface exeept on the old Woodbridge estate (claim No.
18350 just couth of the Vernier Road upon Jefferson Avenue, where
rock was siriuck at 95 feet and entered 5 fool, the waler Figing a
foor above lake level, marking the beginning of a belt of flowing
wells which become numerous along ihe lake front in Macomb
Connty. The native tmber was el eak. basswood, black ash,
hickory, svcamore. with some beeeh, maple and whitewood.

Goratiol townskip. T 1T S0 RONT to XTI B (in part). Named
from Col. Charles Gratiof,  Rstablished in 1803 from portions of
Hamramek and Grosse Point; arvea 19425 square miles; popula-
tion 1900, Rectangular survey by Joseph Fleteher in 18165 eastern
and southern pariz of township made up of “French elaims” from
Lake St Clair, Detroit River and Conners Creek, eansing mueh
rregularity in the direction of highwavs, both as to their direction
and spacing. The soil i very largely a glacial clay, but with
refatively few boulders and cobbles strewing {he surface and flat,
smooth topography. with slopes changing from east, through south
around to southwest, directing the drainage to Milk River, Fox
Creek and Conners Creek. The {ownship confaing the Southern
extension of the Mt. Clemens moraine, much hetter defined to the
northward, but here a broad. poorly defined swell of glacial clay
with no perceptible ridging. Tt was deposited under water, at
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depth of 163 to 175 feet. the ice margin having here none of the
gouging, pushing effect that marked the formation of the Xmmet
and Grosse Isle moraines. Just northward in Warren and Erin
townships, boulders and cobbles are much more in evidence. The
main slope of the township is slightly south of east and averages
but about 8 feet to the mile. dropping from 629, at the extreme
NW. corner (seec. 2), to about 388 along the eastern border. The
even topography and eclay soil are interrupted in secs. 2 and 11
by an irregular set of sand ridges, some 10 to 12 feet above the
general level, representing shore deposits in the early stage of
Lake Lundy and more or less modified by subsequent wind action.
When the waters of this glacial lake fell to the Elkton stage
{about 633 to 610 feet, above sea level), the shore lay to the east
of Gratiot .\venue, where on the shallow and gently sloping strand,
small, disconnected ridges of sand were formed over an area, 14
16 1 mile broad, reaching from the Base Line to Conners Creek.
The wave action does not seem to have been heavy, in part ac-
counted for by the presence of the morainie ridge and island in
Grosse Point township. When the water level fell to the First
Lake St. Clair stage, wave action continued slight, apparently be-
cause the force of the waves wagr broken to eastward, and a small
notch, 12 to 18 inches deep, was cut in the clay, with practically
nothing in the way of deposif. This starts just where the Vernier
Road joins the Base Line, passes across the claimg, veering slightly
to the west and curving avound to where Mack Avenue crosses
Conners Creck. In this vicinity, passing from behind the island
above noted, the wave action appears to have been greater and a
sandy ridge was formed. The course of this shore feature was
mapped before the topographic map was made and was found to
be almost exactly parallel with the 600-foot contour, and at an
elevation of about 595 fevt{ Medium hard to soft water is ob-
tained from the sand areas at shallow depths. Over the clay
portions of the township hard water is obtained only at variable
depths and in varying quantities, depending upon how successfully
the water Learing horizons are reached. These wells range from
9 or 10 feet to bedrock, which varvies from about 110 feet in the
eastern part of the township to 135 in the western, increasing to
some 160 or 170 feet at the soutl;j The elevation of the rock surface
ranges from 420 to 500 feet above sea level, dropping to about 420,
where the depth is greatest to the south of Conners Creek. This
rock is mostly black shale (Antrim) and yields gas in small gquan-
tities. Ground water nowhere reaches the surface, falling short
by some 5 to 20 feet, the head ranging from 600 to 612 feet. The

e
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original forest growth of this region was white and black ash,
basswood, white oak, beech, hard maple, butternut and some wal-
nut.

TILL PLAIN AREAS, FLAT SURFACE AND CLAY NOILR,

Canton township. T. 2 8. R, VIII 1. Named from city of
China. Derived from Plymouth township, established in 1834
Township lines surveyed in 1815 by Alexander Holmes; subdivided
in 1819 by Joseph.Wampler. Area 35.933 square miles; popnlation
1113. Soil largely a stiff glacial clay; only restricted sand and
gravel areas. Although submerged by the glacial Jakes Maumee,
Whittlesey and Arkona. there are no recognizable lake deposits
from their waters. All but about 414 square miles of the town-
ship is remarkably level and flat, left smooth by the Late Wis-
consin ice sheet as it retreated from west to east. Two square
miles at the northwestern corner (sec. 6 and portions of 5 and 7)
are rough and volling becanse of the Defiance moraine, formed at
the front of the ice sheet during a stage of halt. This crosses
from Plymouth, southwestward into Superior township, much of
it above the 800-foot level, reaching S50 feet at the extreme NW.
corner. This small area has all the characteristics given for Ply-
mouth and Northville townships, of which it is geologically and
physiographically a part. The eastern flank of this moraine held
back the waters of Lake Maumee durving its three stages and
more or less continuous ridges of sandy gravel were built along
the slope from materials washed out of the clay. The morainie
knolls were thus subdued and the slopes rendered more regular
as is indicated by the course of the 800, 780 and 760-foot con-
tours. The three beaches cross secs. 5, 6 and 7, roughly parallel,
from NE. fo 8W. and from 14 to 3% of a mile apart. The first,
or upper, is the less well defined and most difficult to follow as it
was made when the lake was narrow and wave action relatively
slight. Tt crosses the NW. corners of secs. 5 and 7 and the SE.
portion of sec. 6. The third, or lowest, beach is the most direct
and continuous, cutting diagonally through secs. 5 and 7. while
the middle, lies about half way between these two. The most ad-
vantageous point from which to examine the series is at the SE.
corner of sec. 6. From a half to a mile SE. of the Lower Maumee,
and roughly parallel with it, lies the much more conspicnous and
better known “ridge,” known as the Belmore, or Whittlesey beach,
standing some 10 to 15 feet above the general level, and having an
elevation of 733 to 740 feet. Except for short distances at two
points, this beach has furnished the site for the diagonal road in
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seesc 1N and 19 of Canton and see, 23 of Superior (Washtenaw
Countyi. enters sec. 8 ar the SW. corer, crossing the section to
the west of the venter. then crossing ilie SI. 14 sec.JS and the N,
Ty osecs 40 Being so ypical 1]'1~<mg]uml s course, it may be ob-
served 1o advantage at any ol It containg smfw 20 {0 25 feet
of giravel and sand and immsh(a\' adesivable site for farm buildings,
4 unmber of Louses in Cherry 111 being so placed.  The s]<;1)é
from ihis beacl 1o the southeastward is regular and relatively
sapid 1o the T20-foot 'contonr and {hen g0 gentle as to be b;xrel;'
pereeptible 1o the eve. dropping 10 aliowt 667 feet at the RI <',<>mml’.

The drainage is thus deflecied castward into Tonguish Creck. a
tributary of ihe Midd]e Rouvge, and southeastward into {1he ﬁL()\S'OY
Rouge, From the  second stage  of glacial Lake  Maumee,
with drainage at ¥ Wavne, Indisa, iuto (he Wabash aud
at hwlay Cily, info the Grand River Vallex. the walers are
betieved 1o have dwmwd to te Arkona stage. during which drain-
dpe was around the *“Shumb” divectly into ihe Grand. The level
of the lake waters 111(1 rted and built up vidges from about 695
te TG feet above sea level. whon an advance of the jce covered
the 1ip of the “thumb” a wain, raised the level of ine waier 1o the
Whittlesey stage and foreed {he drainage across at Ul Vv ointo the
Grand River Vallev.  The Arkona beaches were ihus A:ulnnowod
and 1o some exient obliterated so {hat they may be traced often
only with diffienlty. They pass novihward from Dentons through
seesc 32051080, 290 28, 200 21, 15, 16, 17, 8 910, 4. 3, 2 and
T good development is seen i ihe NE. corner see. 30 and in
the NW. L0 NW. 1 qee, 1. The Warren, or Forest beacl. PASKOS
northward through the villa wee of Canfon as a moderately well de-
fned gravel ridge, Just above the 6x0-foot confour, crossing through
the aniddle of sees. 84, 27 anad 29, fading out for a couple of miles
and reappeaving in 11, 2,012 and 1. Some sand was blown, or
washoed westward from {lie W ayne heach in Nankin township ﬂnd
fories o thin veneer over the casiern row of sections from norih to
sonth. The NE. and SW. corners of Canton township extend into
the gravelly sand deltas of the Middle Ronge and Huron rivers,
representing deposils formed duri g the Arkona stage of the glacial
lakes.  Considered as a whole Canton township is at present {he
best watered of any in the county. containing the largest number
of flowing wells and the hest qualiiy of water. These wells lie 1o
the east of the Whittlesey beach. distributed over a belt {hree miles
broad. crossing the township from northeast to southwest. The
water ranges from soft {o hard, generally containg iron and oc-
casionally some salt and gas devived from bedrock, is obtained from
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the drift at depths ranging from 23 to 10 0 feet; 63 to 75 feet being
a common depth.  The head ranges from 690 +o 720 feet. falling off
to the castward about as rapidly asx the snrface slope, w0 that the
wiater rises generally from 2 1o 4 feet above the level. and has an
average temperature of 51 to 33°F,  Shallow wells requiring
pumping. ave obiained from ihe sand and gravel deposits and
occasional springs appear.  Bedrvock records arve very meager be-
cause of the ease with which wafer may be obiained from the drift,
rendering our knowledge of the naiure of the hedrock and its depth
incomplete.  The NE.-SW, diagonal of the township seems {o
roughly separate ihe black (Antrim) shale to the southeast from
the Coldwater sevies of sandsione. shale and Hinestone fo the north-
west. The depth ranges from R0 to 100 feet over an .-\, central
strip of the township, deepening to 130, or 140 feet. toward {he
S and NWo The actual elevation of the vock surface over {his
central =ivip I8 about 620 feet above sen fevel, dropping 1o 5375
feet in sec. 4 and about 535 in see. 36, The original forest growth
was hard maple, beech, oak. whitewood, walnut and baiternut
over the morainic regions at the NW., corner of the {ownship;
over the flafter areas black ash, elm, whitewood, swamp odk, soft
maple with some beech, basswood and wild cherry.

Springicells township, T. 2 &, R, NT i, (in part). Name al-
hudes 1o the abundance of flowing wells. Original survev of boun-
dary lines in 1816, and subdivisions in 1817, by Joseph Fletcher.
Line between public lands and private claims run by same sur-
veyor in 1822, Established 1827; contributed heavily to Greenfield
township and Detroit, having but 9.830 square miles left; popu-
lation 1835, Southern portion of the township iaken wup with
French claims {rom the Rouge, determining the direction of most of
the highways. The topography is unusnally fiat aud even, sloping
very gradually from an elevaiion of 610 feet, along the north houn-
darvy line, SE. fo the level of the siagnant portion of the Ronge,
about 574 feet. The drainage to the Rouge is sluggish and the
streams largely intermittent. The soil is almost exclusively clay,
of glacial origin over the wester n half of the township, but with
few cobbles and boulders. The castern half of the tow nship has
received a deposit of sh,mﬁcd clay which was deposited as a sedi-
ment in the waters of the series of glacial lakes. This sediment
was derived, in Inrge part, from the underlying till, separated from
the sand and gravel by wave action, carried lakeward and de-
posited in the depression that lay to the westward of {he Deltroit
moraine.  The heaviest of this deposit, so extensively utilized in
the manufacture of brick and tile. lies heiween Michigan Avenne
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and the Michigan Central Ry. and eastward of the Pere Marquette
Ry. From this as a center, it wedges out in all directions and
mingles with the glacial c¢lay. When quite wet and worked up
by the wheels of vehicles, this type of clay gave almost impassable
roads. Boulders are exceedingly rave in the deposit and to be ex-
plained as having been driffed in on jcebergs floating in the glacial
waters. The small “clay dogs” are of the nature of concretions
and were formed where found, probably while the clay sediment
was accumulating. The township was completely submerged by
the glacial waters until the Elkton stage of Lake Lundy, when the
extreme NIE. corner began to emerge and a sand ridge was formed
by the waves and given an E.-W. trend, just south of Holden
Avenue and extending for a half mile upon either side of the De-
{roit, Lansing and Northern Ry. (elevation about 610 feet). Dur-
ing the first stage of Lake Rouge. with the water level at about
595 feet above sea level, a slight noteh was cut in the clay, behind
the Detroit moraine, very similar to that formed upon the op-
posite side by the correlative Lake St. Clair. This curves from
West Detroit, around to Edward, just south of Michigan Avenue,
takes a course slightly south of west across the township, curving
southward across the SE. tip of Dearborn township into Ecorse.
During this stage of the lake waters a little sand was spread
over the clay in the immediate vicinity of Campbell Creek. ' Water,
very rarvely anything but hard, is obtained from two horizons and
is generally abundant. The upper water stratum is reaclhed at 12
{0 30 feet; 15 to 18 feet, being a common depth. The deeper stra-
tum ranges from 75 to 130 feet, approaching bedrock, furnishes a
water with iron and sulphur and strong in chlorine, calcium and
sulphates, temperature 51° to 33°F., under hydraulic pressure that
brings it near. or above the surface. the maximum height re-
ported being 20 feet. In a few instances, considerable salt is
present. rendering the water unfit for use, and indicating its
derivation from bedrock. The centiral portion of the township
appears to be nnderlain by the limestone and blue shales (“soap-
stone™) of the Traverse formation; the southern by the greyish
limestone of the Dundee (Onondaga) and the northern by the
black Anfrim shales. The depth ranges from about 90 feet along
the northern and southern margins to about 120 to 130 feet across
the central portion of the township, indicating that there exists
a shallow trough, entering from Dearborn and extending into
Detroit. The rock surface in the northern part of the township
has an elevation of 510 to 520 feet, dropping to 470 to.480 feet,
and then rising along the Rouge to about 500 feet. The original
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forest growth over the higher land was beech, hard maple, oak,
whitewood, basswood and walnut: over the lower areas elm, black
ash, soft maple and poplar.

Ecorse township. T.2 to 3 8., R. X to XI L2, (in part). Named
from the Ilcorse River, meaning bark in French. Made up largely
of French claims.  Established 1827; contributed to Taylor in
1847, Area 35410 square miles; population (including Wyan-
dotte) 9398, Althouglh there is a margin of sand along the north-
ern and eastern borders. the large part of the tfownship is a flat,
poorly drained till plain, with a stiff glacial eclay soil, having only
a small deposit of sedimentary clay from the series of glacial
lakes ihat covered the region down to the birth of Lake Rouge.
Surface boulders and cobbles arve conspicuous only in the SIL
corner, where the margin of the (Grosse Isle moraine ‘grazes the
fownship. The western town line is remarkably level ranging in
6 miles only from 600 to 604 feet, above sea level, and the slope
is gradual to the eastward, down to the river (574 feet), about 4
feet per mile, upon an average. The township is drained mainly by
the three sluggish branches of Ecovse River and by short, inter-
mitient tributaries of the Rouge. Both of these streams, as well
as Mongunagon Creek and the Huron River, show the phenomenon
of “drowning,” by which is meant that they have marshy banks
and unexpectedly deep channels near their mouths, which were
¢ut when Detroit River was practically out of commission and
these streams had greafer velocity becaunse of their flow to a lower
level. This cutting is believed to have occurred during the life
of Lake Algonquin when the drainage was either by Chicago, or
the Trent Valley in Ontario. The return to the St. Clair—Detroit
outlet restored the former level and submerged the lower courses
of these rivers. The original banks are still winder water about
their mouths and so little time has elapsed that they have not yet
silted up their channels. Schools in the vicinity of these drowned
areas should instruct their pupils as to these conditions since chil-
dren in wading along the streams occasionally step off the sub-
merged bank and are drowmned. IScorse township did not appear
above the waters of the glacial lakes which followed the retreat of
the ice from this region, until the level dropped from the Llkton
stage of TLake FLundy to the first stage of Lake Rouge,
when a poorly defined mnotech was cut in the glacial clay
at an elevation of about 593 to 594 feet. This shore line enters
see, 31, SE. /4, from Monguagon, curving to the northward through
the eastern half of secs. 25 and 24, aeross the claims for a couple
of miles and then veering slightly to westward and curving around
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in the NW. corner of the township and across the S, corner of
Dearborn into Springwells township. Very little sand is deposited
along its course and ondy a careful iuspection of the tlat couniry
Wil enable one to detect the shore line. which must have been
made with lifle wave action. In dropping from the fivst (o the
second stage, the disivibntary channels in the vicinity of Detroit
and Windsor brought down considerable sand and {his was worked
into a rather well detined Leach ridge along the castern margin
of the township, cloxely following the 380-foot contour.

Upon Brady Island. along its eastern margin, there is a pretty
well defined gravel ridge at the right level for {his beach. The
gravel itself was probably deposited by the distributavies and sub-
sequently modified by wave action.  This gravel and sand ridge
has obstrucied the nataral drainage, gives water at shallow depths
and is indirectly responsible for much of the malaria and typhoid
of the past.  Good drainage for the country districts, sewers for
Wyandotte and the villages and a closely gnarvded water supply ave
imperatively demanded. © Ay is generally the case, getting water
from the glacial clay is more or less uncertain, depths of 60 to S
feet being common. A belt of flowing wells extends along the
western margin of the township, the continuation of ihose from
Monguagon, and although all have suffered loss of head and volume
a number are still in commission. . The water is generally charged
with hydrogen sulphide gas (LL=), often so much so as to he
unfit for use. The depth to rock ranges from 70 to 90 feet over the
township and so fav as known it consists largely of the Dundee
(Onondaga) lmesione, seen in {he Sibley guarry. At the northern
end of the township (Oakwood) the elevation of {he rock surface
is 492 feet above sen level and at 1he southern margin some 510 {o
520 feel, with no marked variation in range between.

Brownstown township, 7.4 to 3 S, RN EL (inopart). Named
from Adam Brown, an early settler. Original survey by Joseph
Fletcher in 1816 and 1317; established 1827. Reduced in 1842
to add to Mongunagon. _\rea 46.005 square miles; population 2045,
Lntire township covered with the rectangular survey and only
slightly interfered with hy the French ¢laims. ordinarily adopted
along the main water courses. The highest elevation is in the NW.
section (620 4+ feet), dropping to the SE. very gradually and de-
flecting the drainage to the Lake Erie level, 573 feet. The siveams
are of the young, consequent type, infermitfent in their upper
courses, straight, low banks, marshy, slightly branched. Smith
Creek is peculiar in that it parallels the Huron for nearlyv its

entire length and lies so near throughout. Those portions of the
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streams below the 380-foot contour owe their position and divec-
tion of flow to the distributary channels and the depressions be-
tween the ridges of the Grosse Isle moraine. The general topog-
raphy is flat and the soil ix a stiff, glacial clay, as left by the Late
Wisconsin ice sheet. For a distance of two miles west of Gibral-
tar and southward as far as the Huron gentle, parallel undula-
tions of the Grosse Isle moraine are impressed upon the clay and
the surface carries boulders and cobbles. These features constitute
a waterlaid moraine, formed by an oscillating ice front, as it
stood in some 200 feet of water of glacial Lake Maumee. The nn-
dulations are most conspicuous in secs. 27, 34 and 35 and grow
fainter towards the Huron, giving out completely south of the
river and seemingly continuing as a boulder belt. In the NW.
corner of the township, some ejght square miles of land were covered
with sand during the Klkton stage of Lake Lundy, rather pro-
nounced vidging occurring in secs. 9, 16 and 29, as the result of
wave and subsequent wind action. The flat topography and clay
subgoil have given rise to an extensive swamp in the north half of
sec. 8, the southern half of 5 and NW. 1/ sec. 9. A swamp and
mar] deposit occurs in NIZ. 14 sec. 28, the amount of marl not
being ascertained. From Flat Rock to the mouth of the Huron
there is more or less sand deposited along the northern side, or
left bank. Some rather pronounced ridging occurs along the rail-
road (Detroit, Toledo and Ironton) and also just east of the
Detroit and Toledo Shore Line at Rockwood, between 590 and 600
feet elevation. 'This sand was probably deposited by the Huron
when the level of Lake Erie corresponded with that of the first
stage of Lake Rouge, and was then modified by wave and wind
action. A narrow belt of sand at the same approximate level
crosses secs. 11 and 14 (Monguagon) just east of the center,
diagonally across sec. 23 and continues southward through the
western portions of sees. 26 and 35, then following the contour,
jumps three miles westward to Flat Rock. There is very little
indication along the lake and river shore of the stage of water
corresponding to the second stage of lakes Rouge and St. Clair.
Small patches of sand, or loamy soil do occur, however, in the
neighborhood of the 580-foot contour (sees. 13, 23 and 24; T.
5 8.), and one mile west of Gibraltar (NW. 14/ NW. 1/ sec. 1)
there occurs a short stretch of gravel beach, at the right level.
The SE. point of Brownstown, largely submerged at this stage,
received a veneering of black, mucky soil and is still largely swamp.

Water has ordinarily been obfained with great ease over the

39




306 GEOLOGY OF WAYNE COUNTY.

greater portion of the {ownship and flowing wells could be num-
bered by the hundred. However, a steady decline has heen in
progress and scarcely aone remains that reaches the actual level
of 1he region in which it ix Jocated. A few still occur hetween
Tlat Rock and Rockwood that rvise to the level of flals 3 to 5
feet helow the general level, greatly reduced in quantity and head.
Thi{“‘;\\'uiv]' was oblained in c¢lose proximity 1o the rock suarface,
either just on the rock, just above and a few feet within. The
presence of iron and sulphur, along with chlorine, calcium and
ihe sulphates, suggest {hat it has always come from bedrock. Over
the southern half of the {ownship some very heavy flows of simi-
Iar spring water were common in an early day, but the flow from
these has also been greatly reduced. Owing 1o the nearness of
Bedrock 1o the surface in the southern portion of the township
(10 to 30 feet, as a rule} the wells are conunonly shallow and
some of them were reputed to be able to rise 10 to 20 feet above
the suvface. In the northern part of the {ownship the bedrock
lies from 70 to 80 feet below the surface and the wells generally go
to this depth. The temperature of the water is very uniform, gen-
erally 51° to 52°F., but ranging from 50° to 55°. Over the sand
covered reeions limited quantities of fresh water ave obtained at
shallow depths, by reaching ihe (‘l:\y’f\} The loss of the flowing
water is a serious one to many of the *f!m‘mm's. entailing consider-
able annnal expense and it is hoped that this resource may still
be properly conserved. The elevation of the surface of the bed-
rock ranges from 520 1o 530 feet in the northern portion of the
township to about 580 feet in see. 35 (SW. 14 8k, 14) and about
Flat Rock, dropping again some 15 1o 20 feet toward the Huron.
From the latitude of Rockwood southward. the glacial elay -is
underlain by the pure white Sylvania sandstone, extending nearly
or quite to the mouth of the TTuron. The distance down is but 12
to 18 feet, as a rule. and the sandrock is co incohevent that it
often causes trouble in the wells.  The middle third of the town-
ship is nnderlain by the dolomitic limestones making up the Upper
Monroe formation and the high grade Anderdon limestone. The
northern 3 tiers of sections must rest upon the Dundee limestone,
exposed at Ribley and upon the Macon in Monroe County. The
dolomites have been quarried for some years at the quarry W. NW.
from Gibraltar (SW. 14 SE. 1/ sec. 35) and reduced to road metal,
but this plant was closed down and dismantied, Sept., 1911, It
is noteworthy that the flowing wells come from each of the {hree
formations represented, rather than any one, the strongest sulpbur
and iron waters being derived from the Upper Monvoe. This

U
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suggests that the water is conducted through joints and fissures
into the neighboring strami and permits the hypothesis that the
collecting area lies 1o the northwest, although this is the direction
of dip for the rock strata. The native forest growth consisted,
in the main, of white and black ash, hard and soft maple, yellow
and white oak, hickory, elm, basswood, walnut, beech, whitewood,
cottonwood and sycamore.

DELTA AREAS, FLAT SURFACES; SOILL GRAVELLY., SANDY LOJM.

Van Buren township. T. 8 S, R. VIII E. Named from Presi-
dent Martin Van Buren. Townghip lines surveved in 1815 by
Alexander Holmes ; subdivisions by Joseph Wampler in 1819, Town-
ship established in 1835, derived from Huron; area 36.650 squave
miles; population 1700. Practically all except the NI. quarter
of the township was strewn with delta deposits of gravel, sand
and silt during the three stages of Lake Arkona, giving a smooth,
flat topography, except for the occasional beach ridges. In the
western part of the township the thickness of this deposit runs to
15 or 20 feet and where subsequently cut through by tlhie Huron
furnishes {he conditions requisite for seepage springs along its
banks. The gravel becomes finer and finer to the eastward and
passes into sand, practically free from pebbleés. Two-thirds of the
deposits lie to the south of the Huron and appear to have deflected
the river some five miles castward before allowing it to take its
natural southeast course to the lake. A small patch of glacial
clay occurs just north of Belleville and secs. 2, 3, 10 and 11 have a
similar soil, receiving but little of this delta dressing. The gen-
eral surface slope is southeastward, average rate 71, feet per
mile, dropping from 720 feet to about 656. The Huron has deeply
incised the country, the banks at Rawsonville being 55 to 60 feet
high and diminishing slowly eastward. The township lies outside
of the morainic areas but has a belt of boulders and cobbles, one
to two miles broad, passing southward along the central meridian
as far as Belleville, where it appears to turn westward to Rawson-
ville, enfering Washtenaw County. This belt may be traced north-
ward across the county and is believed by the writer to mark a
temporary halt of the ice sheet, previous to the formation of the
delta and incident fo the final retreat from the vegion of the Late
Wisconsin ice sheet. The three water levels of Lake Arkona are
indicated by disconnected and often poorlv defined gravellv-sand
ridges, ranging in elevation from about 70T to 694 feet above
sea level, having a generally southerly course and swinging to
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the southwest. The upper Arkona ridge cuts across the southern
half of sec. 1R 1o the eastern side and follows the section road north
to Denton, passing through the wesfern part of the village and
furnishing a site for the cemetery. The middle ridge shows itself
in the western part of sec. 30, was destroved by the Huron, crosses
see, 17 and follows northward aboul a mile east of the highest
Arkona as a-faint feature, turng westward and crosses the Michi-
ean Central Ry, near the center of sec. 5. The Jowest ridge
crosses the south half of sec. 31 and passes northward in secs. 52
and 29 wntil it encounters the old bank of the ITuron that marks
the Lake Warren stage. North of the river, it has faint expres-
sion across sec. 16, until it reaches the NII. 14 when it deposited
a little gravel upon the lakeward side of a prominent off-shore
bar of the Middle Arkona stage, which curves northeastward
across the N'W. corner sec. 15 into sec. 10, passing northward
through the western part and enters sec. 4 at its S, corner, curving
westward.  These ridges, although generally of slight expression,
are responsible for slack drainage and swampy soil in secs. 7, 8,
17 and 18, The advance of the ice {front from a position some 25
miles NE. of Bad Axe to the vicinity of Port Huron cansed the
water level to rise to the Whittlesey beach in Washtenaw County
and 1o flood the entire township, as it had been flooded by lLake
Mawmmee during pre-Arkona times. No exiensive delta formed at
this stage, otherwise the Arkona beaches would have been buried
and obliterated and when the water subsided to the Lake Wayne
stage (elevation about 650 feet), the fall must have been rather
rapid, otherwise the Arkona ridges would have been leveled. The
Warren, or Forest beach (elevation 682) appears in the southern
half of sec. 33, passes northward through the western part of sec.
28, reappears on the opposite side of the Huron in the northern
portion of 22, is poorly represented in secs. 14 and 11, enfering
see. 3 at its SE. corner and leaving from the NI. 14 NW. 1/,
Wihere the beach is not well shown cobbly aveas occur as though
the waves had removed some soil, leading to a concentration of
these rock fragments. During the Warren stage the ice dam is
believed to have been in the vicinity of Alpena, the drainage avound
the “thumb” into Grand River Valley, and thence into Lake Chi-
cago, the advance of ice forcing the water to this level from that
of Lake Wayne as previously noted in the Arkona-Whittlesey
episode. The glacial water history for this region may thus be
summarized: TLowest stage Lake Maumee (760 feet); Middle stage
Lake Maumee (780 feet) ; three stages Lake Arkona. (703, 698, 692
feet) ; Lake Whittlesey (730 feet); Take Wayne (650 feet); Lake
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Warren (680 feet). The key to this peculiar behavior is furnished
by the manner of ice retreat which seems to have consisted of a
relatively long retreat each time followed by a short advance.
During the Lake Warren stage, the Huron formed the terrace upon
which the village of Belleville is situated the southern bank of
the river. 10 to 12 feet high, cutting diagonally across sec. 30,
sounthern half of 29, S\W. 14 sec. 29 and curving southward through
the eastern half of sec. 33. The delta and beach deposits furnish
a liberal supply of water at shallow depths, T to 30 feet, and num-
erous seepage springs, as noted, ocenr along the banks of the
Turon and its tributaries. The water is generally hard, but some-
{imes medium and soft. In the clay areas, NE. Y, of the town-
ship, it is necessary to go 50 to 125 feet, or even more, to get a
supply; generally abundant, but someiimes meager. A splendid
supply of flowing water (temperatures 51° to 52°F.) singulavly
solt, is obtained from the drift at Denton and fwo miles castward
by going from 70 to 80 feet in general, but occasionally from only
40 to 50 feet. According to George W. Lyons, driller, just over
the rock lies a bed of “havd-pan,” from one to ten feet thick, itsell
overlain by more or less gravel. The head of this water closely
approaches 700 feet, dropping to eastward, indicating a source
from the upland to the westward. The depth to bedrock varies from
80 to 90 feet at the NW. and SE. corners to about 120 feet at
the center of the township, dropping then rapidiy to the east and
northeast. A very decided trough extends N. and 8. through the
castern double strip of sections, some 170 to 180 feet deep, veach-
ing its greatest depth at the SW. corner of sec. 1, where the rock
elevation is about 495 feet. or 78 feet below the ordinary level of
Take Erie. The frough may have been gouged from the soft black
shales by the action of the ice sheefs, although ifs axis extends
across. ingtead of with the direction of the main ice movements,
The axis of the trough extends through sees. 12, 13 and 24, with
clevation of 493 to 500 feet, rapidly rising some 40 to 5O feet. " 1In
the vicinity of Belleville, the shale rock (“slate”) is veached at
a depth of 99 1o 118 feet, giving an elevation of the rock surface
of some 360 to 580 feet above sea level, approximating rie level.
In passing to Denton it rises to about 620 feet, while toward the
southeastward it remains approximately horizontal. A Delt of
black (Antrim) shale (sometimes mistaken for coal) underlies most
of the township, passing from NE. to SW.. and giving more or
less gas. The Coldwater formation, consisting of light colored shale
and sandstone, appears to cross the NW. corner, while the Traverse
{Himestone and “soapstone”) crosses the SE. corner. The orviginal
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forest growth was hard and soft maple, white ash, beech, ehn,
white oak, whitewood, basswood, sveamore, hickory; with some
red and swamp oak. black ash, butternut and walnut.

Livonia township. T, 1 8, R IX K. Supposedly named from
the province in Russia in an effort io find names not duplicated
clsewhere.  Nouth and east tfownship lines surveyed in 1816 Dby
Joseph Fletcher: north and west lines in 1815 by Alexander
Holmes; north line corrected in 1819 by Fletcher; township sub-
divided in 1816 by Fletcher. Established in 1835, derived from
Nankin., Area 33.960 squave miles; population 1365, This town-
ship shows the greatest variation of any in ifs physical featuves
and soils and ig crossed by the greatest number of the glacial lake
beaches.  The prevalence of considerable delta material, derived
largely from the Middle Rouge during the Lake Arkona stages, as
well ag that brought down during this and other lake stages by
minor streams, places Livonia in a eclass with Van Buren just
described. The soil is very largely a gravelly, sandy loam, except
for some ridges; sloping quite gradually from the Whittlesey
beach (elevation 736 to 739), which cuts diagonally ihrough sees.
5 and 7, southeastward to 634 (8. cor. sec. 36), giving an average
slope in this distance of some 16 feet to the mile. Westward of
this well defined gravelly beach ridge the soil is a loamy clay, with
sonme minor ridges of the Defiance moraine showing in sees. 5, 6
and 7 which were not obliterated by the waters of the glacial Lake
Mavmee.  The drainage is mainly eastward by Bell Branch of
the Upper Ronge. the southern portion of the township draining
into 1he Lower Rouge. Bell Branch seems to be deflected eastward
by the Rouge delta deposits to the southward, just as noted for
the TIuron in Van Buren, ils southern branclies being turned north-
ward by the ridges of sand and gravel in sec. 21, Two boulder
helts cross the township which probably mark the temporary posi-
tions of halt of the front of the Late Wisconsin ice in its refreat
from west to east. The most westerly of these belts enters from
the castern part of Plymouth township, crossing secs. 18, 7, 8 and
5, heading towards Farmington. The sccond passes from N. to
S, just ecast of the central meridian of the township, not especially
well defined. and giving an indication of morainic topography in
sec. 15. The bulk of the delta deposit was laid down in the SW.
1/, of the township, extending from eastern Plymouth, and reaches
12 to 15 feet in thickness, comsisting of gravel and pebbly sand
resting upon glacial clay, furnishing water fo shallow wells and
favorable conditions for seepage springs wherever the porous de-
posit is cut by the streams. A splendid flow of this nature ‘s
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found near the SW. corner of sec. 29; others in gec. 16 and vicinity.
The gravelly sand and loam in the N, 14 and the northern halt
of the NE. 14 is partly delta and partly shore material, from
which shallow water is obtained with less certainty, offen neces-
sitating the sinking of wells to depths of 45 to 85 feet. (rossing
the township in a general NE. to SW. direction there are 164, more
or less distinet. beach ridges of either sand or gravel, or a mix-
ture of the two. This series comprises all but the three youngest
of the entire series of Huron-Erie heaches. The Upper Maumee
cnts across the extreme NW. corner of sec. 7, entering from sec.
12 of Northville, and gives a sandy belt just above the S&O0-foot
contonr, upon both sideg of the clay ridge crossing sec. 6. The
Middle Maumee (3rd in age) lies 74 mile to the eastward in sec.
7, where it shows fine development, approaches the higher in sec.
6 and lies just above the 780-foot contour. The Lowest Maumee
enters sec. 7 (NW. 14 8W, 14) from the SW., just above the 760-
foot contour. giving it a somewhat straight course to northeast-
ward, except where destroyed by s{ream action, entering Oakland
County very near the NI. corner sec. 6. In subsiding from the
Aliddle Maumee stage. the waters fell to the Arkona stages, before
returning o the Whittlesey beach already noted in secs. 5 and 7.
The Upper Arkona is the best defined of the three in this region,
Jving just westward of the 700-foot contour. It enters the NW.,
1/, see. 30, passes northward through sec. 19 (being pushed cast-
ward by the delta deposits) and then follows a very direct NE.
course through secs. 18, 8, 5 and 4, parallel with the Whittlesey and
about 34 mile SE. of it. It is especially well developed in the
northern half of see. 4. Fragments of ile Middle and Lowest
Arvkona are to be seen from 14 to % mile to the eastward, sep-
arated rather poorly from one another and the next lower Warren
beach; owing to the relatively rapid surface slope on the delta.
The latter enters the SE. 14 SE. 14 sec. 31, curves northward
through Nankin village, between secs. 29 and 30, gives some ir-
vegular vidging in sec. 20, crosses 17 diagonally, curves through the
conthern half of sce. 9. showing fine expression, crosses the NW.
1/, «ec. 10 and leaves the county at the NI 14 NT. 14 see. 3. Quite
a well defined gravel ridge appears in the NW. 74 NE. 1/ sec. 32,
at an elevation of about 670, crosses the eastern half of sec. 29,
ihe western half of secs. 21 and 16, deflecting the drainage of
ihe tributaries of Bell Branch. This ridge is too low for the War-
ren heach and too high for the Wayne, and may represent a bhar
in the former, or a hitherto unrecognized stage of the glacial
waters, which left its record just here because of the abundance
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of pebbles. Traces of the same stage are seen in see. 10 { NV,
T4 SW. L and NE. 1 NE. 1, and at the NW. T4 NW. 1 sec.
2. The Wayne beach is well defined in secs. 28 and 21, leading
1o the village of Livonia. bui at an clevation some 7 to & feet
too high (662 1o 663 feet). Being a sand ridge this extra height
may be accounted for as due to wind action.  The ridge drops
somewhat in see. 15, hut remaining about the 660-foot contour and
flattens out {o 1he northeastward.  The Grassinere beacl;, repre-
senting the first stage of Lake Lundy, is indieated by some dis-
counected sand ridges in the SE. 14 of ihe fownship, ranging in
elevation from about 635 to 645 feei. The hest defined and most
continuous vidge beging in the NI 1] of sec. 27, curving into
see. 22, giving a branch to the northward and curving sharply to
castward across the southern half of sces. 23 and 24, Seraps of
the same beach ridee ocenr northward on the town line in secs.
13 and 12, extending over from Redford. A limited area of flow-
ing wells, with low head, oceurs in 1he eastern part of see. 18 and
adjacent portion of 17; depil 45 to 55 feel; temperature 51° to
52, somewhat soft. A “deer lick” is said 1o have been loeated on
the flats at the NIS. corner of sec. 7. In the SE. quarter of the
township, where the delta deposit is thinner or entirely ahsent,
it is necessary to enter the clay for water to depths of 60 to 100
feet or more, seeuring water reporied as both hard and soff. The
rock varies from 60 to 100 feet over most of the township, being
wore deeply buried in the NW. corner (110 to 120 feet) heeause of
the vise in the surface levels. The elevation of much of the rock
surface ranges from 550 1o 580 feet above sen level, rising possiblv
100 feet fowards the NW. The NRE-SW. diagonal of the town-
ship approximately marks the line of separation between the Cold-
water formation, of light colored shale and sandstone. and the
biack (Antrim) shale, carrying more or less gas. Penetrating this
shale and entering the undeviving Traverse, gives salt water and
going still deeper into the Dundee limestone gave small quantities
of a very thick black oil, serviceable as a Iabricant (NI, 4 NW,
Viwee 3dand SW. 34 NWL 14 sec 36). The original forest grow(h
was hainly ehm, white and black ash, hard and sofi maple, beech,
otk and whitewood.

fearbora fownship, 1.2 8, R. X B, (in part). Named from
General Henry Dearborn.  Township lines and rectangular sub-
divisions surveved in 1816 by Joseph Fleteher; established 1833.
The rectangular survey is rendered irregular by the military reser-
vation about the village of Dearborn and the French claims along
the Rouge and its northern branch. Area 34.410 square miles;
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population 2761. Ixcept where dissected by the three braunches
of the Rouge, the township is mainly Jevel and flat, Iying mostly
between the contours of 600 and 630 feet, The NW. corner, Lhow-
ever, rises to 639 feet and the SE. drops to 589 giving an extreme
relief. aside from {he river bottom. of 30 feet and a general south-
casterly slope.  The soil and subsoil are mainly a stift glacial
clay, relatively free from honlders and cobbles, which was formed
beneath the Late Wisconsin ice, without any pronounced halt,
Over the center of the township and fowards the south and south-
castward. the clay received a vencering of sand during the Elkton
stage of Lake Lundy, some prominent ridges being formed as the
vesull of wave and sabsequent wind action. These dune ridges,
some of them rising to 620 feet, have furnished sites for the
irregular, diagonal roads leading from the village of Dearborn.
This sand was brought to the lake very probably by the Rouge
and originally deposited as delta sand, afterwards being worked
shoreward by the waves. From secs. 4 and 5 southward to 32
and 33 there occurs a veneering of sand up to 8 10 and 12 feet
in thickness, with only very minor ridging, lying between the con-
tours of 615 to 625 feel, which probably represents, in part, a
delta deposit of the earlier stage of Lake Lundy, somewhat modi-
fied by wind. The 1hree branches of the Rouge: Upper, Middle
and Lower, enter the fownship with Danks arying in height from
28 1o 30 feet. and with average fall of 8 feet per mile, measured
from the Whittlesey beach along their respective valleys.  Within
the limits of {hie township the banks hecome lower and the fall
becomes much less, for the main Rouge amounting to leds (han 6
inches per mile. With these three streams converging and flowing

_soomuch helow the general level, the surface drainage is good.
“Over the sandy povrtions of the township, water is obtained from

shallow wells (10 to 25 feet) by entering the c¢lay far enough to
obtain a suitable reservoir. The water thus obtained is not usually
very abundant, is ;z;(’nm":‘\ﬂy hard, but oceasionally soft. In {he
elay districts oblaining water is uneertain both as to amount and
depth. In the eastern part of the township the water vises to near
the sirface, under arfesian pressure, but does not flow. A heavy
How of sulphur water was struck in the village of Dearborn, depth
290 feet, showing a head of 635 {0 640 feet. Thix water probably
comes from a channel in the Monroe formation, instead of from
a single waier bearing stratum. and even ‘neighboring wells might
vield no sueh flow. The depth to vock ranges from 60 to K0 feet
in the northern tier of sections. decpens from 120 to 140 feet across
the central strip, and rises southward from S0 to 100 feet again
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in the vicinity of see. 34, The village of Dearborn lies over the
axis of a shallow trough in the rock surface. which enters from
southern Nankin and extends across Springwells, spreading out
beneath Detroit. The elevation of the Liottom of the trough scems
to range from 500 to 470 feet above sea Jevel as it crosses the
township from west to easf. Toward the north. the rock surface
riges from 350 to 560 feet and southward from 325 {o 535 feet.
The bhedrock is probably very largely the Traverse formation,
consisling of alternating lavers of limestone and bluish shale
(“soapstone”).  The records of gas found in the weils along the
novihern border of the township along with the adjacent region
suggest that this portion is underlain by the black (Antrim) shale.
Tpon the sand areas the main forest growth was originally black
and white oak, black and white ash, elm, basswood, butternut, and
chestnut, with some hard and soft maple and beech. The clay
supported in the main a growih of ehm, black ash, oak, beech, hard
and soft maple, basswood and hickory with some walnut.

BEACH AND DUNE AREAS; IIEAVY RIDGING AND SANDY SOILS.

Sumpter township. T. 4 S, R. VIII E. Named Irom Gen.
Thomas Sumter. Township lines surveved by Alexander Holmes
in 1815; subdivigions in 1819 by Joseph Francis; reserve by James
H. Mulleit in 1843. Township established in 1840, derived from
Huron and for a time called “West Huoron.” Arvea 37.285 square
miles; population 1228, The northern half of this fownship ex-
tends into the delta formation of ihe Huron, during the Arkona
stage, and geologically belongs with the preceding main division of
townships, being covered with a pebbly sandy loam. This deposit
is highest and presumably thickest towurds the NW. corner of
the township (elevation 692 feet), thinning towards the east,
gsoutheast and south; the pebbles becoming finer and finer and
passing into sand. The general slope is southeastward, dropping
1o 626 feet at the SI. corner, or at the average rate (neglecting
the sand ridges) of about 8 feet to the mile. The NI. and SW.
corners of the township are almost exaclly the same level, if we
neglect the valley of the ITuron, which there grazes sec. 1. The
drainage is either into Swan Creek direct, or into its tributary
TDisbrow Ditch., The westernmost portion reaches Steny Creek
and the extreme northern strip is drained into the Huron, the
upper courses of the streams being largely intermittent. The
township is crossed from NTE. to SW. by the beacbes of three of
the series of glacial lakes, the lower two of which (the Wayne
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and Grassmere) show considerable wave and subsequent wind ac-
fion, the ridges formed being distributed largely along the sounthern
and eastern strips of sections. These ridges are sharply defined, gen-
erally less than a mile long, irregularly pluced and extend in no
uniform direction. Since some of them may be of the nature of
bars aud others of dumes, it is difficult to separate the two sels
from one another. The slack drainage caused by these sand acenm-
ulations is responsible for a rather extensive swamp in see. 29,
which extends sogthward into sec. 832. Numerous deposits of ochre
(“bog iron ore”) in the central and western sections indicate that
the swamps were more extensive formerly than at present. The
Warren, or Forest beach, is not well defined, consisiing of a faint,
gravelly sand ridge, just above the 680-foot contour. It culs
across the northern half of see. 7 to the NIE. corner, curves across
the southern balf of sec. 5 and cuts the NW. 1/ of sec. 4, entering
Van Buren township. Some little clay soil and loam are found
inosees. 25, 26, 35 and 36. Throughout the gravel and sand areas
shallow wells (6 to 16 feel) yield a supply, generally sufficient,
of water variously reported as hard, soft and medinm. Some-
times all that is necessary is to dig or drive to the vicinity of the
underlying clay; when greater supplies are desived, a veservoir
in the clay is made into which the water collects from the over-
lying sand and gravel. In the SE. quarter, where the sand is
largely concentrated into ridges, it is necessary to enter the clay
to depths ranging from 30 to 70 feet, in some cases water being ob-
tained from a stratum of gravel just over bedrock. Water some
what sulphury, and rising under artesian head to near surface.
In 1903 one flowing well existed at the SW. 14 813 14 sec. 25.
The rock ranges in depth from 35 feet at the SIE. corner of the
township fo about 100 feet at the NW. corner, so far as may be
jndged from the meager records. The actual elevation of the
rock surface does not vary greatly from 560 to 580 feet above sea
level. The underlying rock of the SIE. half is probably Dundee
limestone, similar o that seen on the Macon, Monroe County, and
at Sibley; the NW. half is probably the limestone and bluish
shale (“soapstone”) of the Traverse formation, which is liable
1o yield water more or less charged with salt. The original forest
growth corresponded very largely with that of Van Buren over
the mnorthern area and much scrub oak over the heavily sanded
areas, along with some chestnut, .

Huron township. T. 4 8., R. IX E. Named from the river
which received its name from the tribe of Indians that occupied
the region. West township line surveyed in 1815 by Alexander
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Ilolmes; north, east and south lines in 1816 by Joseph Fletcher;
subdivisions in 1816 by Fletcher. Township established in 1827
and later reduced to form Van Buren (1833), Romulus (1833},
and Sumpter (1840). While the latter was known as “West
Huron,” this township was known as “East Huron.” Area 35.790
square miles; population 1690. The township as a whole is charac-
terized by sandy soil, the western half carryving numerous. irregu-
larly placed saund ridges; the NE. ¥/ carries an even dressing of
sand without ridging; the SIE. 14 containg minor knolls and ridges
of sand, considerable loam and some clay. Isolated patehes of
clay and loam occur also in the ofler quarters of the fownship.
The general slope of the township is from NW. (o SII. (about
656 to 600 feet), or at the average rate of about six feet to the
mile, neglecting the ridges. Belween the SW. and NE. corners of
the township there is slight difference in elevation. The Huron
crosses the township diagonally and receives most of the drainage,
through short, largely intermittent streams. The banks ave drop-
ping to the eastward, being about 34 feet above the bed at New
Boston and 20 to 22 feet at Flat Rock. The SW. corner of the
township is crossed Ly once branch of Swan Creek and receives
drainage from a few sections. In spife of the sand covering. a
belt of boulders and cobbles (“Scofield boulder belt”) may be
traced from N. to 8. along the Pere Marquette Ry., believed by the
writer to mark a stage of halt of the ice sheel in its final retreat
across the township. The ice front at this time may then have
served as a dam for {he waters of Lake Mawmee during one of its
femporary stages.  The further retreat of the ice 1o the NI.
allowed the glacial watlers {o drop to successively lower levels
and the township began to emerge during the first sftage of Lake
TLundy, when the waves threw up the ridges across the NW. corner
of the township (elevation about 635 feet). The sands upon dry-
ing were heaped still higher by fthe wind and scattered over the
clay surface. In secs. 7 and 18 some of the ridges are high enough
to have been formed during the preceding Lake Wayne stage,
irising about 650. In the vicinity of Willow and Waltz the strong-
‘est of the sand ridges have a NW.SE. trend, from 615 to 625 feet
in elevation, and were apparently Tormed by wave and wind aciion
. during the Iilkton stage of Lake Lundy. The shore line extended
NE. throngh secs. 22, 23, 24 and 13, but made no definite ridge.
Two sets of wells are . used; the shallow (7 to 20 feet) from the
sand deposits and the deeper wells into the clay, ranging ordinarily
from 30 1o 85 feet, and in some cases enfering rock. The former
wells are hard fo soft. the latter yield water with some sulphur.
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The depth to rock ranges from about 20 feet in the neighborhood
of IFlat Rock., 1o 80 to 90 feet in the NW. corner. The actual
elevation of the rock surface is about 580 feet above sea level,
near Flat Rock, dropping from 10 to 20 feet only towards the
northwest and not varyving greatly from hovizontality. The well
records give limestone only for the bedrock, not distinguishing
between the real limestone and the dolomitic variety. The SE.
portion of the township must, however. be underlain by the Up-
per Monroe dolomites, with iheir strong sulphur waters and the
northwestern portion by the Dundee limestone, with its occasional
suggestion of oil. | The test well at the NE. 1/ of sec. 17 proved
a disappointment. The township consisted largely of the “oak
openings” of pioneer days. '

Romulus township. T.3 8, R. IX E. Named presumably from
the rveputed founder of Rome. West township line surveyed in
1815 by Alexander Holmes; north, cast and south township lines
by Joseph Fletcher in 1816; subdivisions by Fletcher in 1817.
Township established in 1835, being devived from Huaren. Area
35.660 square miles; population 1538, Romulus township is closely
related t¢ Huron just described so far as soily, topography and
geological history are concerned. It, however, containg much more
clay and loam over its eastern half; flat and poorly drained by
intermittent streams giving an easterly or southeasterly course to
the Ecorse and Brownstown Creek. The Scofield boulder belt
enters from IHuron township at about sec. 32 and takes a N. NI.
course across the center of the township, leaving at sec. 3, mark-
ing a position of halt of the ice front. The belt is about 114 miles
broad and contains boulders and cobbles, especiallv abundant in
the northern half of the fownship. Neglecting the sand ridges the
general slope is fo the southeastward, from an elevation of approx-
imately 670 feet to 620 feet, or about six feet to the mile as in
Huron township. The NI, corner of the township is about 25
feet lower than the SW., the latter having been built up by delta
material from the Huron, during the glacial jake series of the
Arkona and Warren stages. A set of sand ridges between secs.
29 and 30 may be traced northward through the western part of
the village of Romulus (sec. 17), veering NE. into secs. & and 4,
and ranging from 655 feet to 670 in elevation. These ridges were
apparently formed by the waves of Lake Wayne and then heaped
up by wind into dunes. A second set of similarly formed dunes
marks the first stage of Lake Lundy, some 235 to 30 feet lower.
Thev cut through the southern half of secs. 31, 32 and 33 and
then beginning in the SW. 1/ sec. 34 form a peculiar series of
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approximately parallel NW.-SI. ridges as far as the eastern margin
of the village of Romulus and determining the course of the diag-
onal road through secs. 34, 33, 28 and 21. From Romulus NI
the ridging is less well defined but may be seen in secs. 10, 11,
12, 1 and 2, separated by areas of clay and loam, suggesting weaker
wave action than that in the SW. 14 of the township. The SI.
1/ of the township was submerged but the water was only 10 to 15
feet deep and received some sprinkling of sand over much of the
clay, The slack drainage to the westward of these heavy ridges
wasg responsible for swamp conditions in the past in which muek
soil was formed. Such a deposit lies between secs. 5, 6, 7 and 8,
the muck sometimes taking fire and burning to a depth of 6 to 8
feet. The sand of the NW. portion of the township is slightly
pebbly, suggesting that {he ancient delia of the Huron may extend
this far east and north. Most of the wells are of the shallow,
sand type, 8 to 20 feet, furnishing limited quantities of hard,
medivm and soft water. When the quantity is insufficient, deeper
wells are sunk and this is invariably demanded in the clay and loam
areas, and where the sand is too thin to furnish water in quantity.
The wells of this character range, in general, from 40 to 80 feet
and the water is more or less impregnated with iron or sulphur,
especially when obtained from near bedrock. In 1903 only one
flowing well existed in the township, NW. 14 NW. 1/ sec. 36; depth
48 feet to “hard pan.” The bedrock is buried by 60 to 140 feet of
clay, gravel and sand, deepening from SE. to NW., the actual ele-
ralion not differing greatly from 520 to 560 feet above sea level.
The S12. corner is probably underlain by the Dundee limestone,
which gives iraces of gas and oil in a few wells; the remainder
of the fownship has the Traverse formation for its foundation,
congisting of limeslone and shale (“soapstone”), the water from
which gives some salt. The deep well put down upon the Twark
farm (S 1, NW. 1/ sec. 12) reached rock salt at a depth of 925
feet and penetrated sueccessive layers of salt and lime to a depth
of 1820 feet. .

Taylor township. T. 3 S, R. X E, (in part). Named from
Gen. Zachary Tavior. Township lines and subdivisions surveyed

in 1816 and 1817 by Joseph Fletcher. Established in 1847, being

derived from Icorse. Area 23.825 square miles; population 1238.
The township is flat and sand covered in large part, receiving its
deposits during the life of Lake TLundy, both stages. Tsolated
patehes of clay and loam oceur and a strip of stiff glacial clay
extends along the very flat eastern boundary, which ranges in ele-
vation from 600 to 604 feet in the six miles. This clay area is
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part of the till plain which covers the greater portion of Icorse
township. The western boundary ranges from 620 to 630 feet,
the slope being eastward and averaging from 5 to 7 feet,to the
mile. The northern half of the township is drained eastward into
the Feorse. the southern half by three drains, somewhat south of
east, into Brownstown Creek. A sel of short, disconnecfed sand
ridges passes from N. to 8. through the center of the township.
Iving mainly eastward of the central meridian, and formed during
the Ilkton stage of Lake Lundy, at an elevation of 610 to 6204
feet. The N. to 8. road through secs. 16 and 21 was evidently
shifted 1/ mile west of its proper position in order to get the ad-
vantage of this sand belt. Some ridging occurs in the eastern
part of sees. 20 and 17 and runs {hrough the northern part of
sces. 8 and 9. The sand along the western strip of sections may
represent blown sand from the Elkton shore and also that de-
posited in the shallow waters of the first stage of Lake Lundy.
The saud areas, especially where deepest, yield water at depths
of T to 20 feet, ranging from hard fo soft, and often sufficient for
farm purposes. The clay wells range from 60 to 100 feet, yielding
water charged with some iron and sulphur, under artesian pres-
sure.  In 1903 flowing wells were found at the SW. 14 SW. 14
sec. 3d: SW. 14 SW. 1 sec. 28; NE. ¥4 NE. ¥} sec. 15; NE. ¥
NE. 1 sec. 10; belonging to the belt of flowing wells passing north-
ward from DBrownstown and Monguagon, through Ecorse.” The
depth 1o yock ranges from 60 feet at the SW. corner to 90 feet at
the NW., the shallower having a surface elevation of about 550, the
deeper an clevation of about 535 feet above sea level. At the SE.
corner, the rock surface drops to about 620 feet. TFrom all the
information available, the hedroek is largely limestone of the
Dundee (Onondaga) formation, similar to that seen at Sibley.
The Traverse probably crosses the NW. corner giving alternating
limestone and shale (“soapstone”). The water from it is not
highly charged with either salt or sulphur. After penetrating the
limestone, the Upper Monroe dolomites are reached which in-
variably yield water highly mineralized and charged with sulphur.

Nankin township. T.2 &, R. IX E. Named from city of China.
Township lines surveved in 1815 Dby Alexander Iolmes and
Joseph Fletcher; subdivided in 1816 by Fletcher. Established in
1229 derived from “Bucklin” and oviginally included Livonia.
Area 35.940 square miles; population 3966. The eastern and south-
astern portion of the township extends into the flat till plain type
of topography, with soil of loam or glacial clay, upon which have
been superposed some minor ridges of sand, as the vesult of wave




320 iEOLOGY OF WAYNE COUNTY.

and wind action. The NW. corner of the township extends into
the delta region of the Middle Rouge (Arkona and Warren stages)
and is coated with a pebbly sand, similar to that described for
Livonia to the northward. Belween these two areas extends i
broad belt. 3 to 4 miles broad, from NI to SW., of heavy sand.
more or less ridged, especially along ilie eastern margin of the
belt.  The general slope of the township is from NW. {o SE.
dropping from about 693 to 626 feet, above sea level, or at an
average rate of about 8 feet to the mile. The NI. corner of the
township is about 28 feet lower than the SW. corner (667-639
feet). The drajnage is eastward (Middle and Lower Rouge) the
streams being more or less deflected by the sand accumulations.
The Scofield boulder belt, one to two miles broad, crosses the
middie of the township, from N, to 8., lying mainly to the east
ward of the middle meridian. Many of these boulders and cobbles
have been collected and utilized in foundations. During the Mau-
mee, Whittlesey and two higher Arkona stages, the township was
completely submerged by the glacial waters. When the level
had fallen to the Jowest Arkona stage, a poorly defined sand ridge
was built across the NW. 1/ of sec. 6, at an elevation of about 693
or 4 feet above sea level. An advance of the ice front is then
believed to have forced the water to the middle stage of Lake
Arkona, raising it some 7 to 8 feet. At the time of its next re-
cession, a drop to about the level of 650 feet occurred and the
broad sandy beach of Lake Wayne was formed with elevation of
655 to 650 feet, except where wind blown to greater height. Ridg-
ing occurred north and northeastward of the village of Wayne in
sees, 28, 27, 22 and 23, reaching northward into 14, 15 and 10,
marking the approximate shore line of the lake wafers. During
this stage the lake extended around the “thumb,” the ice dam
being some 25 to 30 miles NI&. of Bad Axe, but the drainage is
helieved to have been into the Mohawk, near Syracuse, N. Y. An
advance of the ice front, until it again covered the tip of the
“thumb,” forced the water up some 30 feet to the level of Lake
Warren, and the drainage was shifted to the Pewamo, Ionia and
Grand River valleys into Lake Chicago. This increased elevation
brought the level to about 680 feet, extending across the NW. 14
of sec. 6, very near the Lowest Arkona, but without leaving a very
definite record. The sand found along the N.-S. road between secs.
5 and 6, 7 and 8, may represent bar deposits in Lake Warren, or
possibly a temporary shore line corresponding to that observed
northward in Iivonia township at this same approximate level.
In subsiding from the YWarren stage, during which time the Wayne
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beaches were submerged. the water dropped to the Lundy stage
and made a series of sand ridges in sees. 35, 26 and 25, extending
to the village of Inkster and reappearing again in secs. 1 and 2.
The most of the sand ranges in elevation from 635 to 640 feet,
above sea level, but come of it was heaped info still higher dunes by
wind action. The slack drainage caused by the sand deposits is
responsible for an extensive swamp, involving some 160 acres, but
originally mueh more extensive, in ihe vicinity of the 8. 14 of
sec. I8, extending into secs. 17, 19 and 20, The sand that mantles
the c¢lay aitains a thickness of 10 to 12 feet and shallow wells are
the 1ule over the western half of the township. These yield suffi-
cient water, as a rule, which ranges from hard to soft. About the
center of the township and over much of the eastern half, where
the sand is scantier, it is necessary to enter the elay and to varying
depths (40 to 140 feet), securing water which carries some salt
and sulphur. In the SW. corner of the township, the artesian
pressure is sufficient to bring the water very near or quite to the
surface causing flows to the west and northwest of \Va)'ne.h TUpon
thie old Proctor Estate also, a well has been flowing (NW. 14
NW. 14 see. 15) for a number of years. The depth to bedrock is
about 100 feet at the SE. corner and about 125 feet at the NW.
corner, with a trough-like depression of 120 to 160 feet cutting
across the southern half of the township. Just south of Perrin-
ville the well records indicate that the rock rises to 50 feef,
forming a rock knoll on the northern side of the depression and
attaining an elevation of about 585 feet. Just west of Inkster
the rock surface in the trough-like depression referred to drops to
about 480 feet above sea level, this being a part of the same feature
which enters from Van Buren and extfends into Dearborn, prob-
ably representing an old pre-glacial drainage valley, modified by
ice action. The rock elevation at the extreme SIZ. corner is about
520 feet, and about 560 feet at the NW. corner. The bulk of the
township appears fo be underlain with the black (Antrim) shales
(“slate”), which give more or less gas when entered. The SIE.
corner is probably the Traverse formation of limestone and light
colored shale (“soapstone”), which generally yields water contain-
ing some salt. The original forest growth was white, yellow and
black oak and whitewood, some chestnut, over the “oak openings;”
beech, elm, hard and soft maple, ash, basswood on the lower land;
some hickory and walnut on the flats.

Redford township. T. 1 8. R. X E. Named from the ford of
the “Rouge,” original name being Pekin. Township lines and sub-

41
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divisions surveyed in 1816 by Joseph Fletcher. Istablished in
1829, being derived from “Bucklin® township. Area 35.680 square
miles; population 2176. Although almost all of the SIS. 14 of the
township is clay soil, of the flat till plain type, the bulk of it is
strewn with sand, much ridged in parts, which places it geologically
with the preceding townships of this division. Ilven over the sand
region, isolated patches of clay and loam malke their appearance.
Neglecting the ridges of largely wind-blown sand, the general slope
of the township is southward, dropping from the highest elevation
668, on ile Base Line, sec. 1, to about 618, near the center of the
southern boundary line; or at the average rate of about 8 feet
to the mile. The S1V. corner is 39 feet lower (668-639) than the
NE. corner, and the SI. corner lies 30 feet lower (651-621) than the
NW. corner, while the drop near the middle of the township from
N. to 8. is 37 feet (659622), or about 6 feet to the mile. The
surface drainage is entirely into the Upper Rouge, by means of
short, more or less intermittent tributaries. The 1rise of land in
the NIi. corner of the township is due to the crossing there of the
Detroit moraine, which runs from Birmingham to Detroit and was
formed sub-glacially between the Erie and HHuron lobes of the Late
Wisconsin ice sheet. This feature deflects the drainage to the SW.,
the average slope amounting to about 9 feet to the mile in the NI.
14 of the township. Although morainic, the surface was very
smooth and received a surface dressing of sand during the three
stages of the two glacial lakes, Wayne and Tamdy. The shore
lines, beach ridges, bars and dunes of the two can not be clearly
separated although with the help of the contour map the most
prominent may be identified. The older of the two lakes (Wayne)
was responsible for the ridging seen in secs. 1, 2, 11 and 12 and
for a gravelly soil; the result of wave action on the tll, scen
about the SW. corner of sec. 12, The heavy sand vidges in the
vicinity of Sand ILill, as well as those to the west and south, with
a general N. to 8. trend, are to be referved to the Lake Lundy,
first stage. The sand was in part washed direcily from the till,
and in part delivered to the lake by the Upper Rouge, the mouth
of which was in the vicinity of the present village of Redford.
The waves of this lake built up ridges to a height of 635 to 640
feet. The most prominent of these dunes are seen in secs. 7, 8, 9,
10, 11, 15, 16, 20, 21 and 29. As a further resull of wave and
wind action, a dressing of sand was spread over the general sur-
face of the country obliterating most of the glacial clay. This
general deposit reaches a thickness in places of 10 to 12 feef and
furnishes well water at-shallow depths (10 to 20 feet). the water

; 7,
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ranging from hard to soft, insufficient to abundant. Where the
soil is clay or loam, and where the sand deposit is thin, it is
necessary to enter the glacial deposit known as till and depths of
25 to 80 feet are required to obtain a sufficient supply. This
water is often charged with gas and mineral ingredients (sulphur,
salt, etc.) from the underlying bedrock, although it may be derived
from beds of gravel and sand. The rock itself must sometimes be
entered a few feet especially in the SE. 7 of the township in order
to insure a sufficient quantity. These deeper wells furnish water
under artesian pressure in all cases, rising to near the surface but
not actuvally flowing. The depth to bedrock ranges from 80 to 100
feet over the township and, although some of the well records in-
dicate differently, the bedrock is very probably nearly all black
shale (Antrim formation), which so commonly vields temporary
flows of gas, offen under great pressure when first struck. The
salt reported in some of the wells in the southern portion of the
township, in which direction the shale thins out, is probably de-
rived from the underlying Traverse. The elevation of the rock
surface at the SE. corner is not far from 550 feet above sea level;
vising slightly towards the NW. The original forest growth was
beech, hard and soft maple, black and white ash, elm, walnut,
hickory, oak and basswood.

Greenfield township. T. 1 S, R. XI E. Name alludes to the
appearance of the fields. Township lines surveved in 1816 by
Joseph Fletcher; subdivisions in 1817 by Tletcher. The SE.
guarter of the township includes the “Ten thousand acre tract,”
surveyed in 1816 by Fletcher and sold to provide the territory with
a courthouse and jail. Iistablished in 1833, being derived from
Springwells. Area 34.782 square miles; population 4995. Although
much of the southern third of the township is glacial clay or loam,
the bulk of the township is veneered with sand, much of which
has been heaped into conspicuous ridges. The clay is of the till
plain type and practically free from surface boulders. From NW.
to SE. the township is crossed by the broad, smooth swell of clay
which constitutes the Detroit moraine. The highest elevation noted
is at the NW. corner (668 feet above sea level) and following
along the axis of the moraine drops to about 630, at the SE. corner,
or at an average rate of 43} feet to the mile. The slope to the
NE. and SW. from the axis of the moraine is considerably more
rapid, deflecting the drainage accordingly by many, short inter-
mittent streams, those to the south of the moraine going to the
Rouge; those to the north to Conners Creek, the moraine serving
as the divide. .Just upon the crest the drainage is slack and an
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extensive marshi enters sec, 3. from 32 of Royal Oak township
(Oakland County), extending into sec. 4. Along the western town
line the descent is from 668, at the NW. corner to about 618,
at the SW. corner, 30 feet in the 614 miles, or ar the average rate
of nearly 8 feet to the mile. The higher Iand caused by this mo-
rainie extension across the township formed a broad peninsula
during the Lake Wayne and Lake Lundy stages of ilie glacial lakes,
before which time the fownship was submerged and after which
it was dry land.  The first of these lakes threw up a series of
beach and bav rvidges. from the tip of the peninsula in sec. 20,
around on the ecastern margin through secs. 21, 10, 9 and 4, at
elevations ranging from 655 to 665 feet, above sea level. The
westernmost two of these approximately parallel ridges may be
traced rather continuously for some 4 to 5 miles, the lower and
outer is more scrappy and irregular, curving through the SE. 14
of sec. 20 and across the western half of 21 into sec. 10. As the
water rose from the level of Lake Wayne to that of Warren,
owing to an advance of the ice front, these beaches and the NW.
1, of the township were again submerged and the crest of the
moraine here strewn with sand, which is slightly pebbly in places.
The level of the lake waters subsequently fell to that of Lake
Lundy, first stage, and formed a complicated set of irregular ridges
in the vicinity of Palmer Park, at elevaltions ranging from 635 to
645 feet. A sand ridge of this stage, some two miles in length,
crosses Woodward Avenue in Highland Park, between Highland
and Glendale avenues. Irregular ridging and small amounts of
sravel occur to the southwest between Woodward and Grand River,
as in SE. 14 see. 28; SW. 1/ sec. 28; SE. 1 sec. 29; westward
through sec. 30. In receding from the first stage to the second,
or Elkton stage, a somewhat poorly definedi and disconnected
sand ridge was formed at an elevation of about (10 to 612 feeft,
extending eastward through the southern margin of sec. 31 and
the northern portions of secs. 5, 4 and 3 of T. 2 8, R. XTI BE. As
in the case of the other townships of this class, the sand sirewn
portions vield water at shallow depths (6 to 18 feet), which ranges
from hard to soft, is sometimes sufficiently abundant, at other
times scanty in amount. In entering the clay for water, depths
ranging from 23 to 135 feet are required, approaching the bedrock.
In general, this water is hard but, at times, surprisingly soft;
abundant as a rule, but sometimes the head is insufficient fo bring
the water to the surface, rising usually from 12 to 20 feet of the
ground level. When the bedrock is entered, gas often accompanies
the water, along with more or less sulphur and iron. By entering
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the deeper strata. the water is generally impregnated with salt.
The bedrock underiying the greater portion of the township is
undoubtedly the black (Antrim) shale. Across the S, corner
there is probably a narrow strip of the limestone and shale which
constitute the Traverse formation. This rock ranges in depth from
80 to 140 feet, being greatest along the east township line and
least towards the SW. corner, where the elevation of the roek
surface rises from 520 to 530 feet, as compared with about 500
feet at the S, corner. The original forest growth was black ash,
basswood, elm, oak, soft maple, beech, hickory. some walnut, hard
niaple, whitewood and sycamore. )

Hamtramck township. T. 1 8., R. NIL I3, (in part). Named
from Col. John Francis Yamiramck. Township lines and sub-
divisions surveyved in 1816 by Joseph Fletcher. Contributed to
Grosse Point, Gratiot and city of Detroit. Area 16.888 square
miles; population 7122, The southern half of the township is ren-
dered irregular by the French claims along Conners Creek, the
“Park lots” and “Ten thousand acre {ract,” lying fo the eastward
of Woodward Avenue. Passing from Warren township (Oakland
County), there extends southward across the township the ob-
scure, waterlaid Mt. Clemens moraine, formed at the ice front of
the Huron lobe, during one of the Lake Maumee stages, while the
water "had a depth of 140 to 160 feet. A little ridging of the
clay may be seen in the NE. 1 of sec. 4 and a few cobbles and
boulders sonthward towards Detroit, but in the main the morainic
features and glacial clay are disguised by a covering of beach
and dune sands formed about the margin of the glacial Lake
Laundy, first stage (elevation 630 to 640 above sea level). This
sand is much more abundant over the northern half of the township,
the southern portion being mostly clay and loam. The elevations
over the township are quite uniform, ranging from about 620 to
640 feet, the crests of the dunes alone reaching the latter height.
These ridges are arranged with very little regularity, being short,
straight, or curved, brregularly placed and orientated, but with a
tendency to a NE.-SW. trend. The land was not high enough to
receive any of the Lake Wayne beach, nor low enough for the
second, or Kikton stage, of Lake Lundy. The sand deposits supply
water at shallow depths which ranges from hard to soft and varies
considerably in amount. The water may be obtained directly from
the sand, or by forming a veservoir in the clay and allowing the
water from the sand to seep in. When this is insufficient in amount,
the clay must be entered until a water hearing stratum of sand
or gravel is reached. This requires depths ranging from 10 feet
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to bedrock. which may reach 180 feet. When so obtained the
water is generally hard and abundant and, except in the quite
shallow wells, only slightly affected by seasonal variations. In
entering the rock (limestone or shalej, water is obtained often
charged with gas, sulphur or salt. In a few instances it is sur-
prisingly soft. In all the deeper wells the water rises under ar-
tesian head and may come to within 4 to 5 feet of the surface,
but nowhere flows, within the limits of the township. The bedrock
is deeply buried DLy the so-called “drift,” ranging from 140 to 160
feet in {he western part of sec. 5, where there appears 1o be a
decided depression in the rock surface, the elevation of which is
approximately 450 feet above sea level, rising to about 480 feet
along the southern township line. The original forest growth was
oak, elm, soft maple. black ash, basswood, sycamore and some
beech.
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CHAPTIR X.

PRELIMINARY REPTORT OXN THIS FAUNA OF Till: DUNDEE
LIMESTONE OF SOUTHERN MICHIGAN.

BY PROFESSOR AMADEUS W. GRABATU OF COLUMDBIA UNIVERSITY, NEW
YORK CTYY.

INTRODUCTORY.,

From the collections so far made, about 80 species of inverte-
brates have been identified. This is by no means a complete list
of the species of this fauna; there is a considerable number of
species still unidentified, on account of their fragmentary char-
acter, while fuiure collections will undoubtedly increase the total
number.

In the present veport, the species are discussed briefly;* their
illustration and full deseription with discussion of variations and
relationships- will appear in the monograph on the Traverse fauna
of Michigan, which is in preparation, since these fossils are inti-
mately related to those of the other Middle Devonic beds of Michi-
gan. In the monograph, the “Dundee” of Northern Michigan will
also be discussed. Much of the details, therefore, on which the pres-
ent report is based is here omitted, but will be included in the final
discussion.

SUMMARY OF THE FAUNA,

The order of arrangement of the classes and genera is that fol-
lowed in Grabau and Shimer's North American Index Fossils.

INVERTEBRATA,
Class 1. PROTOZOA.

None have been recorded from the Michigan beds so far, though in
the closely related Columbus limestone of Ohio, Calcisphaere ro-
buste Willilamson is abundantly represented, often making wup

*For descriptions and illustrations of the common forms, see Grabau and Shimer, North
American Index Fossils, 2 vols. This report was submitted in 1910. Since then further study
has shown that some of the species listed bherein are new, but since it is not possible to give at
present a complete revision. it is thought best to publish this preliminary report as writien.
The full discussion of the Michigan Devonic faunas will appear in due time.
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masses of the rock. This fossil closely resembles the organs of
fruetification of the freshwater stonewort, or Chara, with which
it is somelimes identified. Tt is a nearly spherieal body 1 mm.
in diameter, and banded by nine spiral ridges.

Class II. PORIFERA.

This class 18 likewise unknown, so far, in the Dundee of Michi-
gan, but in the Colnmbus limestone of Ohio it is represented hy
Receptaculites devonicus Whitfield.  (Pal. Ohio V1., pl. V1. fig.
10).

Class 1II. HYDROZOA.
Division HYDROCORALLINES.

This division, represenied by a number of genera and speeies in
the Columbus limestone of Northern Obio, is more sparingly rep-
resented in the Dundee of Southern Michigan. Trom the collee-
tions so far made, the genus Clathrodictyon has alone been iden-
fified. This is represented by a species closely related to, if not
identical with, Clathrodictyon celluloswm Nicholson and Murie,
characterized by the coarseness of its meshwork, and common in the
Onondaga limestone of Canada, and occasionally occurring in New
York.

In Ohio, the following species have been recorded from the
Columbus limestone:

Actinostroma nodulatum (Nicholson).

Niylodictyon columnare Nicholson.

Stromatopora granulose Nicholson.

N. ponderosae Nicholson.

N. sanduskyensis Rominger.

. substriatelle Nicholson.

N. (Syringostroma) dense Nicholson.

nmnz

Clags IV, ANTHOZOA (Corals).

This class is fairly well represented in some parts of the Dundee,
ﬂxmwh it is not known to form reefs, such as are characteristic
of the Onondaga of Western New York and of the Jeffersonville
limestone of the TFalls of the Ohio. As will be shown later, the
horizon of the Dundee is probably above that of the coral reefs
of 1the Onondaga, a fact further emphasized by the marked dis-
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<~111111ar1h of the coral faunas of the two regions.

The species so
far obtained from the Dundee of Southern Micl

rigan are as follows:
Genus ZAPHRENTIS Rafinesque.
Zaphrentis convolutn Hall,

This appears to lLe the most abundantly represented form in
Southern Michigan. 1t is a rapidly expanding curved cone showing
the tetrameral arrangement of the septa by the septal striae on
the outside of the coral, and characterized by uniting and more or
less twisting septa. The fossula is scarcely indicated, though in
a few cases, it is discernable. The species is close to Streptelasma.
It has been found in the Sibley quarry in beds: A, (6 ft. Ded).

(T ft. bed), D. (5 ft. bed), 1. (6 ft. limestone), I. (9 ft. bed)
and elsewhere. ,

Zaphrentis prolifice Billings.

This species is similar to the preceding, and when the calyx is
filled by matrix, can scarcely be distinguished from it. The septa
are less strongly twisted, often scarcely at all, and the fossula
is well developed. This probably occurs with the preceding,
though none of the specimens in the collections T have examined
appear to conform to it; but it has been reported from the Dundee
of Southern Michigan. Tt is not uncommon in the lower Traverse
of Northern Michigan.

Ziaphrentis gigantea Tesneur.

This large species, characteristic of the Onondaga of Western
New York and of the Falls of the Ohio, has been reported from
the Dundee of Michigan and the Columbus of Ohio. Tts evlindrical
growth, large size, well developed tabulae which bend down margin-
ally, and well marked fossula are distinclive characteristics. At
present, no specimens of this species are contained in the collec-
tions of Dundee limestone fossils.

Zaphrentis corniculum 1. and H.
This has been recorded from the Dundee of Michigan and the
Columbus of Ohio.

Other species of Zaphrentis obtained from the Columbus lime-
stone of Ohio ave: Z. edwardsi Nichols and Z. wortheni Mich.
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Genus AULACOPHYLLUM E. and H.
Aulacophyllum sulcatum 1. and H.

This species, common in the Jeffersonvilie limestone of the Falls
of the Ohio and also found in the Hamilton group. ig sparingly
represented in the Dundee of Southern Michigan. It is charae-
terized by the couverging septa on either side of the well developed
cardinal fossula, in which a thin cardinal septum occurs. The
species also occurs in the Columbus limesione of Ohio.

Genus CYSTIPHYLLUM Lonsdale.
Cystiphyllum vesiculosim Goldfuss,

This species is represented mostly by medium-sized individuals,
most of the specimens collected being much worn. The cysts are
large and the form moderately tapering. No specimens of the
size of the prevailing Hamilton form have been found so far.

The species is common in the Onondaga of New York, Canada,
and the Falls of the Ohio. It occurs in the Columbus limestone
of Ohio, where another, smaller species, with fine eysts, C. ohioense
Nicholson, also occurs. The latter species has not yet been found
in Michigan.

In the Dundee of Southern Michigan, €. vesiculosum has been
found in the Sibley quarry in Bed A (6 ft. bed), B (7 ft. bed),
D (5 ft. bed), T (9 ft. bed) and above, as well as in some of the
other horizons.

Genus ACERVULARIA Schweigger.
Acervularia rugosa E. and H. (Cyathophyllum rugosum).

This species is not uncommon in the Dundee of Southern Michi-
gan. It has been obtained from 15 to 20 ft. above the bottom of
the Sibley quarry in bed I (9 ft. bed) and in bed A (6 ft. bed).
It has also been found more generally distributed.

This species occurs in the Sellersburg (Hamilton) limestone of
P g

the Falls of the Ghio and in the Columbus limestone of Ohio. It
has not been reported from any horizon in Western New York.
The species seems to be represented in the Traverse of Northern
Michigan, where Acervularia davidsoni is the common reef coral.
The separation of Acervularia from Cyathophyllum, merely on the
ground of the possession of an inner wall is ill advised, since
Acervularia has no true inner wall. It seems likely, with our
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present knowledge, that both Cyathophyllum rugosum and Acer-

vularia davidsoni belong to Acervularia, and that they are closely”

related.

Acervularia davidsoni is a characteristic Hamilton species of
Michigan, Towa. and westward. The genus as such seems foreign
to the true Onondaga fanna, and the occurrence of A. rugosa in
the Dundee and Columbus seems to argue for a post-Onondaga
age of these formations. This idea is borne out by the fact that
the species occurs in post-Onondaga beds (Sellersburg or Lower
Hamilton) at the Falls of the Ohio. The origin of the genus seems
to be a western one.

Genus PHILLIPSASTRAEA d’Orbigny.
Phillipsastraea gigas Owen.

This species with calices 20 mm. in diameter has been reported
from the Dundee of Michigan, but seems to be confined to the
northern area. No specimens have been observed in our collec-
tions. Tt is also a typical Hamilton species in Michigan, Ohio,
and the Falls of the Ohio, but in New York and Canada it seems
to be confined to the Onondaga.

P. verneuwilly E. and H.

This form, with smaller corallites, (10 to 15 mm. in diameter),

has been reported from the Onondaga of Canada and the Dundee
of Michigan, but appears also to be confined to the northern Dun-
dee. It is likewise reported from the Hamilton of Thedford,
Ontario, but this identification needs verification.

Genus ERIDOPHYLLUM E. and H.
Eridophyllum verneuillionwm E. and H.

This form occurs in the Columbus limestone of Ohio, and will
probably be found in the Dundee of Southern Michigan. 1 have
not seen it among the collections.

E. colligatum (Billings) has been reported from Northern
Michigan, and occurs in the Jeffersonville of the Falls of the Ohio
and the Onondaga of Canada.

Genus SYNAPTOPHYLLUM Simpson.

This genus differs from the preceding in the absence of the cen-
tral wall, but agrees with it in the connections between corallites.
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Nynaptophyllun simcoense Billings,

A small part of a colony of this species has been obtained from
the Sibley quarry. It is not abundant but characteristic. The
diameter of the corallites is about 4 or 5 mm. It occurs in the
Columbus limestone of Ohio, the Onondaga of Canada and West-
ern New York, the Jeffersonville of the Falls of the Ohio. and
the “Dundee” or Mackinac limestone of Northern Michigan.

Genus FAVOSITES Lamarck.
Favosites emmonsi Rominger.

This species, with tubes 1 to 114 mm. in diameter, and crowded
tabulae seems to be represented in the Dundee of the Sibley quarry.
It is not an abundant form, but is most eharacteristic of the Onor-
daga of Western New York and Canada. In Ohio, it occurs both
in the Columbus and the Delaware. At Louisville, Ky., it is found
in the Jeffersonville beds, and in Northern Michigan in the Mack-
inac limestone. Tt has also been recorded from Towa.

Favosites turbinatus Billings.

This species is the most abundant of any in the Dundee of
Southern Michigan. Tt is of turbinate form, curved, and resembles
in outline some Cyathophylloid coral or the mold of some large
pelecypod shell. The tabulae of our specimens are rather distant,
as are also the mural pores.

The species occurs pretty generally distributed through the Dun-
dee of the Sibley quarry. Tt has been collected from Bed T (9 fi.
bed) and from the 12 ft. bed above the lower 20 ft. bed.

This species is found in the Onondaga of Canada and New York.
and in the Columbus of Ohio. It is, however. more distinetively
a Hamilton type, occurring in that formation in New Y ork, Ohio,
Louisville (Talls of the Ohio), Thedford, Ont.. and the Traverse
of Michigan.

Other species of Favosites found in the Columbus limestone of
Ohio are: F. basaltica Goldfuss; F. hemispherica Yand, and Shum. ;
F. invaginata Nich.; F. pleurodictyoides Nich.; and F. polymorpha

Goldf. I, hemispherica also extends into the Hamilton.
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Genys CLADOPORA.
Cladopora cryptodens (Billings) (7

This ix a round-stemmed, branching species, the brauching being
chiefly a bifureation.  The branches ave from 5 to 10 mm. in
diameter. and the corallites are scarcely carved. Tabulae few
and incomplete.  The identification of our specimens with Billings’
species js provisional.  The specimens arve all broken. showing
the corallifes but not their orifices, They were found in Bed T
(9 ft. bed) and in the 12 ft. of beds above the lower 20 ft.; also
in the upper 5 ft. of the lower 20 ft.

The species is widely distributed, occurring in the Onondaga of
Canada, New York, the Falls of the Ohio, and in the Mackinac
Himestone of Northern Michigan. Many other species have been
obtained from the Mackinac limestone, but no other from the
Prundee or Columbus.

The following table shows the distribution elsewhere of the
corals obtained from the Dundee of Michigan and the Columbus

of Ohio.
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TABLE LXV.—SUMMARY OF THE CORAL FAUNA.
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A study of this table which is based on the Dest available data,
shows some interesting results. Of the 43 species listed, 8, or 18.6
per cent., are known elsewhere only from the Iamilton beds;
while 10, or a little over 23 per cent., are elsewhere in the castern
province known only from the Onondaga. One of these, however,
Aulacophyllum suleatum, is found also in the post-Onondaga beds
of Towa. The other Onondaga species include, moreover, Some of
the most characteristic species of Eridophyllum, Synaptophylium,
Syringopora, Michelinia, Cladopora, and Alveolites. On the other

[P
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hand, it should be noted that it is just these species that are
sparingly represented in Ohio; and that only two of them, Synapto-
pliyllum simcoense and Cladopora cryptodens, occur in the i)uﬁdee
of Michigan, the first represenied by one small specimen, the
ather doubtfully identified. Moreover, it is these species which
may still be found among ihe coral fauna of the Traverse Group
when the study of it is completed, and too muech weight should
therefore not be placed on this apparent 1)1‘~e}’>onderancé of Onon-
daga types. Among exclusively Hamilton species, such character-
istic species as Heliophyllum halli, Heliophyllum confluens, Aulop-
ora tubaeforivis, and Truchypora elegantula occur. Of 0the1" species
generally most characteristic of the Hamilton fauna occur: Za-
phrentis prolifica, Heliophyllum halli, Acervularie rugosa; and,
doubtfully, A. davidsoni, Favosites hemispherica, F. turbinm/{a, and
F. Umitaris.  On the other hand, species more characteristic of
the Onondaga fawna ave: Zaphrentis gigantea, Phillipsastraca
gigas, P. verneuilli; various species of Bridophyllum, Synﬁptophyl-
Ilum, and Syringopora; and Favosites cmmonsi. All of 1ihe:<e.
llowever, have been found in typical Hamilton strata. Such typical
Onondaga species as Favosites epidermatus, F. canadensis, lC?/Sm'—
phyllum  sulcatum, Acrophyllum oncidaense, Amplexus yan(iclli,
Chonophyllum magrificuan, ete., are wanting. While not conclu-
sive, the evidence of the coral fauna points to a higher horizon than
typical Onondaga for the Columbus of Ohio and the Dundee of

Michigan, and its cloger affiliation with the Hamilton of the east-
ern province.

Class V. BRYOZOA.

iryozoa are common in the Dundee of Michigan, some paris of
111<@ coarser limestones (calcarenites) abounding in fragments of
Fenestella and others. Owing to their fragmentary character, only
a few have been identified so far. / !‘

Genus FENESTELLA Lonsdale,
Various species of this genus seem to be represented among the
fragments, including, apparvently, I". (Semicosciniwin) planidorsa-
tum Ulrich, also found in the Sellersburg of the Falls of the Ohio.

Genus CYSTODICTYA Ulrich.
Cystodictya gilberti (Meek).

This species, originally described from the Columbus limestone
of Ohio, and abundant in that horizon as well as in the overlying
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Delaware, is very common in the Dundee of Southern Michigan,
occurring in nearly all the outcrops. It is readily recognized by
its flat, repeatedly branching stems, and the rapidly increasing
number of rows of apertures and separating ridges. The species
occurs in the Hamilton ( Rellersburg) of the Falls of the Ohio and
of Indiana.

SUMMARY OF THE BRYOZOA FAUNA. So far as studied,
the Bryozoa indicate a closer relationship of the Columbus and
Dundee to the Hamilton than to the true Onondaga. The most
abundant and most typical species, Cystodictya gilberti, is else-
where found only in the Hamilton.

Class VI, BRACHIOPODA.
Genus STROPHEODONTA Hall.
Stropheodonta ineequiradiate Hall,

This typical Onondaga species is represented by a few individuals
from the Sibley quarry. Tt is recognized by its coarse, unequal
striae and moderate convexity of the pedicle valve. Tt occurs in
the Columbus of Ohio and is known from the Onondaga of New

York and Quebec, and appears to be represented in the Devonic of
Nevada.

Stropheodonta dundeense sp. nov.

This species is extremely convex, of the average size of S. demissa,
but with the striae crowded, and often fasciculate. It resembles
somewhat a diminutive S. hemispherica, but its convexity is too
great for it to represent the young of that species. From S. inae-
quiradiate it differs in its greater convexity, and in the more
crowded condition of its striae. It is not unlike some of the ex-
treme forms of Stropheodonta from the Hamilton of Missouri. In
the Sibley quarry, this species is most abundant in beds G (6 ft.
bed) and 1 (9 ft. bed), and again in the 12 feet of the strata above
the lower 20 feet.

Ntropheodonta hemispherice Hall,

This large, convex Stropheodonta is abundant in the Dundee
of Southern Michigan. Often it is extremely convex and large,
but there are many small or half grown individuals. The brachial
valved are very gently concave in the younger part, and then become
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abruptly bent or even geniculate. The striae are sometimes fas-
cicalate. but not sharp, as in S. demisse. The median septum of
the brachial valve and the cardinal septum are well marked. The
pedicle valve is uniformly and strongly comvex, often with a
median ridgelike accentuation, and sometimes with rude irregular
folds in addition. It occurs throughout the series of strata in the
Sibley quarry, and has been noted in the other outcrops, and in
the equivalent beds near Windsor, Ontario, as well as in the Col-
umbus of Ohio. Elsewhere this species occurs in the Schoharie
and Onondaga formations, having been found in New York, On-
tario, etc.

Ntropheodonta conceve Hall

This species seems to be represented by a number of specimens
with the characteristic sharp siriae and the strongly muscular im-
pressions of this Hamilton species. It is found in several of the
beds in the Sibley quarry (Bed G, and the bottom 20 ft. bed), and
occurs also in the Columbus limestone of Ohio. In New York, it
is chiefly confined to the Hamilton, where it abounds, though it
has been reported also from the Omondaga. In Indiana it occurs
in the Sellersburg and Jeffersonville.

Stropheodonta costata Owen.

This species, probably the 8. erratica of Winchell, is represented
by a few individuals easily recognizable by their small size and
coarse plications. Tt is an abundant form in the TLower Traverse
beds of Northern Michigan.

Stropheodonta fissciosta Winchell.

This species is another typical Traverse form in which formation
it abounds. A single specimen has been obtained from the Dundee
of the Sibley quarry. It is readily recognized DLy its divided costae,
otherwise resembling the preceding. A closely related species is
figured by Kindle from the Jeffersonville of the Falls of the Ohio,
as S. plicate Hall.

Stropheodonta demissa (Conrad).

This characteristic Hamilton species is represented by a con-
siderable number of specimens which show the typical form and
bundled striae. They occur in coarse calcarenyte scattered through
the section. A variety somewhat less convex than the normal form,
and with a shorter hinge line with more rounded ends also occurs

43
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in the lower beds. On the whole, the specimens resemble more
closely those found in the lower shales of the Traverse beds to
the north, than the coarser striated New York form.

The species is recorded from the Onondaga of New York. but
the individuals are small and not typical. Those from the Dundee
and the Columbus resemble more the Hamilton type than the
ariety from the Onondaga. The species is widely distributed in
the Hamilton of North America.

Stropheodonta alpenensis sp. noy.,

This species is the most abundant of any in the Traverse Group
of Michigan, occurring throughout, with several modifications. It

s about half the size of S. demissa. and looks not unlike a dwarfed
}'e])resenf;lﬁ(m of that species. Tts uniform size, together with its
ornamentation, however, show it to be distinct.

The species is not uncommon in the Dundee of Michigan, the
specimens from this horizon agreeing in all respects with those
from the Traverse Group. They often become very robust, and
this is also true of the Traverse species. In such cases, the mus-
cular impressions become strongly marked. This species probably
occurs in the Columbus limestone of Ohio, as well as in the Dun-
dee of Western Ontario.

Ntropheodonta (Leptostrophia) perplana (Conrad).

This species is not wneommon in the Dundee of Southern Michi-
gan, and the Columbus of Ohio. 1t is readily recognized by its flat
character and the fine radiating striae. Not infrequeniiy. concen-
tric undulations, recalling the characters of Leptaena vhomboidalis
ocenr, especially on the younger individuals.

The species is rather generally distributed through the fonnd-
tions, Its range elsewlere is from the Schohavie to the Chemung.

Stropheodonta (Pholidostrophia) iowaénsis (Owen).

(Stropheodonta nacrea Hall).

This characteristic Hamilton species is abundantly vepresented
in the Dundee of Southern Michigan and the Columbus of Obio.
The limestone specimens rarely show the nacreous lustre observed
in the specimens of the shales, but the characteristic form and
absence of striane permit ready identification.’ Though reported
from the Onondaga. it is most typical of the Hamilfon in all the
exposures of the latter from New York to lowa. Tt occurs in
the Sellershurg and Jeffersonville of Indiana.
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Ntropheodonta pattersoni Hall.

This Onondaga species is reported from the Columbus limestone
of Ohio. Its convexity. extended hinge line with deflected angles.
and distant striae alternating with finer onesx, characterize the
species. Some of the other limestone species might be mistaken for
this, and there is some possibility that the identification is not ab-
solute. In any case, it has not been found in the material from
Michigan.

Genus STROPHONELLA Hall.

Strophonella ampla Hall.

This large, reversed form, with the pedicle valve convex in the
young, but strongly concave in the adult, has been found in the
Columbus limestone of Ohio, but has not yet been reported from
Southern Michigan. It is a characteristic Onondaga species in
New York and Ontario.

Genus LEPTAENA Dalman.
Leptacna rhomboidalis (Wilcking).

This widespread species is represented so far by a single speci-
men in the Dundee of Michigan, but appears to be more abundant
in the Columbus limestone of Ohio. Its concentric wrinkles and
sudden rectangular anterior deflections are sufficiently distinetive
features. Ifs great range (Trenton to Waverly) makes it of litfle
value as a horizon marker.

(ienus SCHUCHERTELLA Girty.
(ORTHOTHETES of most authors.)

Schuchertelle arctostriata Hall.

This species, with ifs irregular form, long hinge line, and al-
ternating striae, seems to be well represented in the Dundee of
Southern Michigan, where it occurs at several horizons. It has
not been reported from Ohio, but is common in the Hamilton of
New York, Ontario, and occurs in the Jeffersonville of Indiana,
ete.

Schuchertelly pandora Billings

This Onondaga species occurs in the Columbus limestone of
Ohio, and may also be represented in the Dundee of Michigan. Its
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regular form, fine. sharp sirviae, strong curvature, and straight
beak distinguish it. It is characteristic of the Onondaga of New
York. Ontario, and elsewhere, and has been reported from the
Dlevonic of Nevada.

Selogclertella (Orthothetes) flabelln Whitfield.

This small, strongly plicate species was deseribed from the
Columbus limestone of Ohio. It is unlike any other known Devonie
form, but one from the Upper Monroe of Michigan agrees quite
closelv with this. Since Monroe species have before heen described
as Onondaga types. the horizon of this species should be verified. It
occurs in the Sibley quarry, and also in the upper 100 feet of the
Detroit shaft.

Genus CHONETES. Fischer de Waldheim.
Chonetes mucronatus Hall.

This is the most abundant and characteristic species of Chonetes
in the Dundee of Southern Michigan. It is of mediuvm size, with
deflected cardinal angles, and with finer striae than is usual for
this species in the Onondaga limestone of New York, ete. In this
respect, the species agrees entirely with the specimens from the
Marcellus shale of New York, the number of striae approximating
24-26. The spines are long, slender, and parallel to the hinge line.
Altogether, the mutation of this species here presented agrees so
closely with the Marcellus types as to lead to the supposition that
they were contemporaneous, and that the species was eurylithic,
or capable of occupying a wide range of bottom facies, i.e., from
calcareous sand and mud to highly carbonaceous muds unsuited
to most forms of organisms. The range of this species as a whole
is rather wide, beginning in the Oriskany and continuing into the
Hamilton. The various mutations, however, seemn to be restrieted
to narrow stratigraphic zones.

In the Dundee of Southern Michigan, it is most abundant in
the chert beds A and IT (6 ft. and 2 ft. beds), and the chert bed
over the 9 ft. bed. It is also found in the limestones at various
levels in the Sibley quarry and in the upper layers penetrated by
the salt shaft at Oakville, Detroit. It is also found in the Columbus
of Ohio, and in the same rock in the region about Windsor, Ont.
1t occurs in the Sellersburg and Jeffersonville of Indiana. ete.
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Chonetes g¢ibbosa Hall.

This species is represented by a single specimen obtained from
the lower beds of the Sibley quarry. It is very convex, with more
numerous striae than in O. mucronatus, and with strong spines bent
outward. The species elsewhere occurs in the Hamilton.

Chonetes deflecta Hall.

This species, with the convexity and general characters of .
mucronatus, but with much finer striae. more strongly deflected
cardinal extremities, and rather more oblique spines, also occurs
in the limestones of the Sibley quarry, and in the Columbus lime-
stone of Northern Ohio. It is essentially a Hamilton species.

Other species recorded from the Columbus limestone of Olio
are: C. acutiradiete Hall, O. arcuata Hall, and C. yandellana Hall.
Elsewhere these species are distributed as follows: O. acutiradiota
from the Onondaga of New York, and the Jeffersonville of the
Falls of Ohio, €. arcucta from the Onondaga of New York and
C. gandellane from the Jeffersonville of the Falls of Ohio.

Genus STROPHALOSIA King.

Strophalosia truncate Tall,

This characteristic Marcellus species seems fo be commion in
certain of the beds in the Dundee of Southern Michigan, especially
the chert beds. The pedicle valve is convex, with a strong um-
bonal truncation, and with spinous ridges running for some dis-
tance and ending in spines of moderate length. The range of
this species is from the Mareellus to the Portage, but it has not
been reported from any lower horizon. It has so far remained
unrecorded from the Columbus limestone of Olio.

Genus PRODUCTELLA Hall.

Productella spinulicosta all.

This species is not uncommon in the limestones, where it is
strongly convex, with rather strong spinous ridges and long spines.
Some of the specimens have the character of P. shumardiana of the
Onondaga limestone, these occurring in the upper beds of the Sibley
quarry. The typical forms occur in the 2 ft. chert bed (Bed H) and
in the chert bed above the 9 ft. bed. It is also found in other
non-cherty beds of the quarry. Elsewhere it is most characteristic
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of the Iamilton beds. though it has been recorded from the On-
ondaga.

Genus RHIPIDOMELLA Oehlert.
Ruipidomella variabilis sp. nov.

This isx the commonest species of the Dundee limestone. It is
{ransverse, varving in proportional height and width, approaching
on the one hand R. vanurcmi, and on the other R. penclope. The
pedicle valve varies from convex to nearly fiat, while the brachial
valve is strongly arched. Generally a wellmarked, broad, but ill-
defined sinus oceurs toward the front of the pedicle valve. and a
flattening, rarely a depression, in the brachial valve. The muscu-
lar impressions are like those of R. ranurenl.,

This species seems to have been the stock from which K. CANUECHTE,
R. penclope, and R. livie were derived, the various mutations lean-
ing towards one or another. Some specimens arve scarcely distin-
guishable from R. penclope. except that they do not reach the
size of that species.

The young of typical R. vanuzemi is proportionately broader
than the adult, a feature characteristic of the adult of R. varia-
bilis. which, therefore, fulfills the requirements of an ancest ral
form in this respect.

The common form of this species is distinguished by its breadth
and its median pedicle sinus.  Some of the specimens approach
Schizophoria propinque in outline, but the hinge is always shorter
and the muscular impressions are distinctive. The species is
pretly generally present in the rarious beds of the Sibley quarry.
It also occurs in other exposures of this formation in Southern
Michigan and the adjoining Canadian region. It is found also
in the Columbus limestone of Obio.

Rivipidomella vanuxremi Hall.

This characteristic Hamilton species appears to be represented
by a number of individuals from the Dundee of Southern Michi-
gan. In this horizon, it has more the value of a filuctuating variety,
but becomes well fixed in the succeeding Hamilton. It has been
reported from the Onondaga, but its chief development is in the
Hamilton of New York, etc. The species is also reported from

the Columbus limestone of Northern Ohio.
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Rhipidomelle penelope Hall.

Several of the mutations of R. rariabilis are sufficiently modified
and increased in size so that thev may virtually be regarded as
R. penelope.  The distribution seems general.  Elsewhere this
species is known only from the Hamilton.

R. livia Billings.

This species has been veported from the Columbux Hmestone of
Ohio, and appears to be likewise represented from the Dundee of
Southern Michigan. Tt occurs elsewhere in the Onondaga, as in
Ontario. Tt is doubtfully reported from the Sellersburg of In-
diana.

Genus SCHIZOPHORIA King.
Schizophoria iowaensis Hall,

This form is not unconnmon in the Dundee limestone. It is large,
robust, and very convex in the brachial valve, which bears a well
marked median depression towards the front. The muscular im-
pressions are small and deep. The species, on the whole, agrees
most closely with the commoner forms of the Traverse Group,
though some approach S. propingue Hall. It is also found in
the Columbus limestone and in the Onondaga of New York, ete.
This species is especially abundant in Bed I (9 ft. bed) and in
the beds above the lower 20 ft. of the Sibley quarry.

Genus PENTAMERELLA Hall.

Pentamerella arata Conrad.

This species has been recorded from the Columbus of Ohio, but
the specimens are not typical, as are those of the Schoharie and
Onondaga of New York. It is not definitely known from the Dun-
dee of Michigan, though a fragmental specimen suggests its pos-
sible presence.

Pentamerella cf. pavilionensis Hall.

This species seems to he represented by a brachial valve having
ihe characteristic form and plication. It was obtained above the
9 ft. hed. The species is a widely distributed Hamilton form.

i ~ i : 1
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Genus CAMAROTOECHIA Hall and Clarke.

This genus is represented by several species not fully identified.
in the Columbus limestone occur C. dotis Hall, €. Dillingsi Hall,
¢. caroline Hall, and €. thetis Billings. The first of these is a
Marcellus and Hamilton form; of the others C. billingsi occurs in
the Onondaga of New York and Canada, O. caroline at the Falls
of the Ohio, and C. thetis in the Onondaga of New York, the Sel-
lershurg and the Jeffersonville of the Falls of the Ohio and the
Trevonic of Nevada.

Genus TROPIDOLEPTUS Hall.
Tropidoleptus carinatus Conrad.

This characteristic and diagnostic HHamilton species of liastern
Nortlh America has been reported from the Columbus limestone
of Ohio. It has not been noticed in the Dundee, but it may prove
{o be present. If correctly identified, it furnishes a further link
in the relationship of these strata to those of New York; for this
species has, in North America, been found only in the Marcellus
and Hamilton, though also occurring higher up.

Genus ATRYPA Dalman.
Atrypa reticularis Linnaeus

This species is abundantly represented by normal individuals.
It is also common in the mutation elegens, mut. nov., which is al-
ways small, but becomes very robust, often approaching a globular
form. The muscular impressions are strongly marked, and the
surface feature comprise fine, uniform striae, repeatedly bifurcat-
ing and crossed by very distant, strong, concentric lines, which
produce a slight nodosity at the crossing. Repeated bifurcation
of the siriae keeps them fine and greatly increases their number.

The pedicle valve is rather more strongly convex than in the
normal form, and in outline it is often somewhat elongate. Some-
fimes there is a faint flattening down the middle of the brachial
valve, giving this form some resemblance to A. ampressa of the
Schoharie.

The species occurs in the chert bed and in the limestones of
the quarry. Tt has also been reported from the Columbus lime-
stone of Ohio.
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Atrypae spinose Hall.

This species is abundantly represented, being more numerous
than the preceding. It has moderately coarse plications, whicl,
in some cases, are seen lo continue as tubular spines beyond the
edge of the shell. In some forms, the plications are few and coarse,
with strong concentric lines, as in the typical Hamilton specimens.
The number of primary plications is not over 8 or 10, and they
increase by repeated division. This species ranges pretty near]j'
throughout the limestone. It has not been recorded from the
Columbus of Ohio, and elsewhere it is chiefly confined to the
Iamilton, though it is said to range up into the Chemung. It
occurs in the Sellersburg of the Falls of the Ohio and Charlestown,
Ind.

Genus CYRTINA Davidson.
Cyrting hamiltonensis Hall.

This characteristic Hamiiton species is also represented in the
Dundee of Southern Michigan and the Columbus limestone of Ohio.
It is typical, with moderately curved hinge area, and occurs in
beds T and J of the Sibley quarry, as well as in the upper 100
feet penetrated by the Detroit salt shaft. The variety recte, with
straight hinge area, is also represented. Though reported to range
from the Onondaga to the Portage, this species is most typically
represented in the Hamilton, where it is a diagnostic fossil. Both
occur in the Sellersburg and Jeffersonville of the Falls of the Ohio.

Genus SPIRIFER Sowerby.
Spirifer bidorsalis Winchell.

Thise is a small species characteristic of gome of the lower beds
of the Traverse Group of the Traverse Bay region. It is elon-
gate, with a moderate hinge area, rounded, strong plications, about
9 on each side of the sinus, and a low plication in the sinus. The
fold is divided by a sharp median groove. In the specimens from
the Traverse shales, strong concentric striations occur, but, in
the specimens from the limestone, these are seldom visible. The
species is scattered through the upper layers in the Sibley quarry.
A variety occurs which is larger proportionally, and more robust,
and has fewer plications. This variety is found also in the Colum-
bus of Ohio.
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Npirvifer gregarins Clapp.

This species seems to e vepresented by several small individuals
with rather weak plications. They are strongly convex and have
a profound median sinus and strongly overarching beak of the
pedicle valve.  They are smaller than the normal forms from the
Onondaga of New York and the Sellersburg and Jeffersonville of
the Falls of the Ohio. and seem to be confined to the upper beds
in the quarry. The form occurs in the Columbus Timestone.

Spirvifer grieri Hall.

Thisx species is readily vecognized by the plications on the fold
and sinus. It is represented by a number of individualy, the dis-
tribution of which through the beds of the Nibley quarry and the
upper part of the Detroit salt shatt show it to be a rather commmon
form. It isx also found in the Columbus limestone and in the
Onondaga of New York and the Jeffersonville of the Falls of the
Ohio.

Spirifer manni Hall.

This species, originally described from the Columbus limestone
of Ohio, is eommon in the Dundee of Southern Michigan. It is
cenerally elongate, with moderate area, and a marked flattening
or median depression on the fold of the brachial valve. Genetically
it appears to be closely related to S. johnsoni Grabau Mss. of
the Tower Traverse, the only difference heing in the faint lateral
plications in the sinux of S. johnsoni. Through the last named
species, this species ix related to S. owend, which is approached
by some accelerated individuals of 8. manni in form, but the pli-
cations of the sinus are scarcely developed. Once in a while, the
faint plications are formed, so that the specimens may be referred
either to . johusoni or to S. oweni. This is the common Spirifer
of the Dundee, occurring more or less abundantly throughout the
series.

S. inanni oceurs in the Columbus limestone, and in the Onondaga
of Western New York and the Jeffersonville of the Talls of the
Ohio.

Spirifer oweni Hall.

Some of the Dundee specimens of Spirifer approach S. oweni so
closely that they may be regarded as representing that species.
These are the accelerated derivatives of 8. manni. They have
been found in the upper beds. Elsewhere the species occurs in the
Hamilton (Sellersburg). of the Falls of the Ohio and the Lower
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Traverse of Michigan. Other species of Spirifer recorded from
the Columbus of Ohio are: S. wcuminatus Conrad. N, duodenariins
Hall. 8. curyteines Owen, N. funbrictus Conrad, N. mwrera Hall, N,
machrothyris Hall, No seqgentus Hall, S, raricosa Hall, and S, orari-
costus Conrad.

OTHER GENERA,

The genus MerisTELLS Hall is represented in the Columbus lime-
stone by two species, M. nasuta Conrad and 1. scitule Hall. An
unidentified fragment of a species of this genus occurs in the
Dundee of Michigan. The genus Nvcerrosrina Hall is represented
by N. concinne Hall in the Columbus limestone, and the genus
Lorxerna by B, sullivanti (Hall).  TFinally, the genus RruMpxr-
BLLA 08 represented by K. graadis Vanuxem, a character-
istic Hamilton form, found in New York, Indiana and Kentucky:
and the genns Cranta by (. crenistricta Tall and €. (Creniclla)
hamiltoniae Hall, both Hamilton species, though the former also
oecurs in the Onondaga of New York, and the latter in the Jeffer-
sonviile of the Falls of Ohio.

The following table shows the range of the species in the Dun-
dee and Columbus limestones:
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TABLE LXVI—SUMMARY OF THE BRACHIOPOD FAUNA.
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From the foregoing table it will be seen that the Hamilton species
predominate. Of the 62 species recorded, 24, or 38 per cent., are
unknown outside of the Onondaga elsewhere, while 28, or 45 per
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cent., are either restricted to or most charactevistic of the Hamilton
group. Moreover, such very typical New York Hamilton or Mar-
cellus fossils as Stropheodonte demissa, S. iowaensis, Schuchertella
arctostriata, Ohonetes mucronatus, Strophalosia truncata. Pro-
ductella spinulicosta, Rhipidomelle vanuxzemi, R. penclope, Camaro-
{oechia dotis, Tropidoleplus carinatus, Cyrtine lhamiltonensis. (.
recta, Reticularia fimbriata, Nucleospira concinne, Roemerclla
grandis, and Oranielle hamiltoniae strongly suggest Hamilton affin-
ities. Such is also the case with the species identical with those of
the Traverse fauna of Michigan, as Spirifer bidorsalis. S. euryteines,
K. oweni, Stropheodonta alpenensis, S. plicave, and S. fissicosta.
The abundance of Onondaga types shows that the fauna is not
trne Hamilton, but rather a transitional fauna.

Class VII. PELECYPODA Goldfuss.
(LAMELLIBRANCHIATA de Biainville).
Genus SANGUINOLITES McCoy.
Sanguinolites sonduskyensis Meck.

This species, occurring in the Columbus limestone in Northern
Ohio, appears to be represented in the Dundee by a large speci-
men, an internal mold about 55 mm. high. 8o far as can be
ascertained from the fragmentary character, it can be referred to
this species.

Genus PTERINEA Goldfuss.

Pterinea flabellum (Conrad) ?

This species is doubtfully identified from the Columbus lime-
stone, the specimens being large, coarse forms, very unlike the
Hamilton types. ‘

Genus ACTINODESMA Sandburger.
(GLYPTODESMA HALL).
Actinodesma erectum Conrad.

This large and coarse species is represented by several left valves
in the Dundee of Michigan. It is characterized by an extended
hinge line, slightly defined wing, ending in an acute point, and by
coarse concentric growth siriae and undulations. The species
oceurs in the coarser rock of the upper beds (Bed I} and 12 ft.
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above the lower 20 ft. in the Sibley quarry. Ilsewhere, it is a
typical Hamilton form though occurring in the Jeffersonville of
the Falls of Ohio. A closely related species, A. swubrectim Whit-
field, occurs in the Delaware limestone of Obio.

Genus PLETHOMYTILUS Hall.

Plethomytilus ponderosus Hall,

This large species is represented in the Columbus of Ohio and
the Onondaga of New York and Ontario. Tt has not been noted
as yet in the Dundee.

Genus MYTILARCA Hall
Mytilarca percarinata Whitfield.

This species isx known only from the Columbus limestone of Dub-
lin, Ohio.

Genus CONOCARDIUM Bronn.

Conocardium trigonale Hall,

This is a well represented species abounding in some of the layers
of the Dundee in Southern Michigan. It occurs both as shells and
internal molds. Tt is equally common in the Columbus of Ohio
and occurs at the Falls of the Ohio. It is found in the Schoharie
and Onondaga of New York. A closely related form oceurs in
ihe Traverse beds of Michigan.

Conocardium ohioense Meek.

This small species with sharply separated, produced posterior
extremity, occurs in the Columbus limestone of Ohio, and the
Jeffersonville (?) of the Falls of the Ohio. Tt has not yet been re-
ported from Michigan.

Genus ACTINOPTERIA Hall
Actinopteria decussata Hall.

This large and characteristic Hamilton species is represented by
specimens on the average somewhat smaller than those found in
the Hamilton beds. They have the characteristic form and ob-
liquity, but generally lack the pronounced radii owing to the ex-
foliation of the shell. They are more or less scattered through the
Dundee of the Sibley quarry, having been found in the 12 ft.
bed above the lower 20 ft.: in Bed D (5 ft. bed): in Bed T (9 ft.

T
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bed); and in the beds above this. The species elsewhere is known
only from the THamilton beds.

A small specimen with strong concentric wrinkles decussating
the striae. has been obtained from the % ft. bed. The striae ave
rommnd and thicker than is general in the Iamilton specimens, but
the form and obliquity are normal. The end of the wing projects
slightly bevond the shell below.

Genus AVICULOPECTEN McCoy.
Aviculopecten similis (Whitfield).

This species, described by Whitfield from “the thin, shaly layers
of bituminous limestone from above the ‘bone bed’ at Smith and
Price’s quarry near Columbus, Ohio,” and referred to the Marcellus,
is represented by a single left valve agreeing in all respects, in-
cluding size. with the type. Tts alternating striae and extreme
convexity and smal] «ize are characteristic features.

Whitfield compares this swith Actinopterin decussata, but the
comparison is not apt. That species is more oblique and more elon-
gate and the striae are interrupted. The hinge is unknown, but in
form the species resembles an Aviculopecten. It is not improb-
able, however, that this is the voung of Aviculopecien sanduskyen-
sis.

Aviculopecten sanduskyensis Meek.

This species is described from the Columbus of Ohio, but has
not been obtained from Michigan.

Aviculopecten crassicostatus Hall and Whitfield.

This occeurs likewise in the Columbus limestone, but is still
unrecorded from the Michigan Dundee. Tt was oviginally described
from the Sellersburg of the Fallg of the Ohio.

Ariculopecten sp.

A formy with distant siriae and strong concentrie undulations
has been obtained from the Sibley quarry above the 9 ft. bed. Tt
is too poorly preserved for specific determination.

Genus MODIOMORPHA Hall
Modiomorpha elliptica?

Recorded doubtfully from the Colunmibus limestone of Ohio.
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Modiomorpha perovata {Meek and Worthen).

This species, described from Ohio, has so far not heen found in
Michigan, though there are indications that it may occur there.

Genus GONIOPHORA Phillips.
Goniophore perangulata Hall,

This acutely angular species, characteristic of the Schoharie beds
of New York, has also been reported from the Columbus lime-
stone of Ohio, but is still unknown in Michigan.

Genus PARACYCLAS Hall
Paracyclas elliptica Tall.

This large species, with irregular and lamellose concentiric striae,
is abundantly represented in the Dundee of Southern Michigan
and the Columbus of Ohio. The specimens are mostly compressed
or distorted and are generally over an inch in diameter (114 to
134 in. is more nearly the average). When perfect, they approach
a circular form, while the depth or transverse diameter is one-
half the vertical or over. Some specimens suggest in their striae an
approach to P. lirata of the Hamilton Group. The species occurs
in the Onondaga of New York, but is more abundant in the Mack-
inac limestone of Northern Michigan. It occurs more rarely in
the Hamilton of New York. In the IFalls of the Ohio region, it
occurs in the Jeffersonville and Sellersburg.

The Dundee specimens are distributed more or less throughout
the series exposed in the Sibley quarry. The species also occurs
in the adjoining region of Ontario.

Paracyclas ohioensis Meek.

This small species, described from the Columbus limestone of
Ohio, has also been obtained from the Sellersburg limestone of
the TFalls of the Ohio region. It has not been definitely identified
from Michigan.

Summary of the Pelecypod Fauna. The pelecypod fauna of the
Dundee and Columbus is more individualized than the brachiopod
fauna, having proportionally more species peculiar to it. Never-
theless, there are a number of distinet Hamilton species present,
such as Actinodesma erectum (Conrad), Actinopteria decussaia
Hall, and the small Aviculopecten similis Whitfield, described from
the “Marcellus” of Ohio and Paracyclas olhioense from the Sellers-
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burg of Indiana. Against these must he placed the number of
distinetive Onondaga and Schoharie species, as Plethomytilus Pon-
derosus  Hall, Conocardium trigonale, Goniophore perangulata
Phill,, and Paracyclas elliptica Hall. On the whole, it seems as if
the fauna inclines more to the Onondaga-Schoharie type than to the
Hamilton type, since the most abundantly represented species be-
long to the former.

Class VIIT. SCAPHOPODA Browne.
Genus DENTALIUM Linnaus.
Dentalium (Lacvidentalivm) Martini Whitfield.

This smooth, rvapidly enlarging and moderately curved species
is the earliest known from American rocks. It has been described
from the Columbus limestone of Ohio, and not yet noted else-
where.

Class IX GASTROPODA.

The gastropods as a whole are poorly preserved in the Dundee
limestone of Michigan, oceurring mostly as internal molds with
the shell removed. As a result, identification of species is diffi-
cult, especially if, as is generally the case, compression has dis-
torted the mold. The following determinations are subject to
revision if better material is obtained.

Genus PLEUROTOMARIA.

Pleurotomaria (Pleurorima) lucing Hall.

This large species seems to be well represented by internal molds,
which are commenly compressed, so that the spire appears lower
than normal. The “band,” when visible, seems to be near the
middle of the whorl and vertical. Some of the compressed forms
resemble P. (Spiroraphe) arata, but the superior-placed “band” of
that species has not been observed. No surface markings are
shown. The specimens are most abundant in Bed A (the 6 ft.
bed) of the Sibley quarry, but occur also higher up (top beds and
Bed G). They have also been collected from the Dundee of the
salt shaft between 83 and 105 ft. from the top. P. lucina has been
obtained also from the Columbus limestone of Ohio, and is charac-
teristic of the Hamilton of New York; but it is reported likewise
from the Onondaga of that state. Tt occurs in the Sellersburg

45
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beds (?) and the Jeffersonville limestone of the Falls of the Ohio,
ete.
Plewrotomaria (Furyzone?) lebe Tall.

This species, found in the Columbus of Olio, is represented in
the Dundee of Southern Michigan by two internal molds. These
show only the form and apical angle of the species, the ornamenta-
tion being lost. The specimens are one from Bed A (6 ft. bed), and
the other from the beds above the 9 ft. bed in the Sibley quarry.

Lsewhere this species is found in the Onondaga of Western
New York.

Pleurotomaria (Lophospira) adjutor Hall.

This ornamented species has been found in the Columbus lime-
stone of Ohio and the Onondaga of New York, but has not been
observed in the Dundee of Michigan.

Genus HORMOTOMA Salter.
Hormotoma (Hormotoming) meaie (Hall).

This slender turreted species with rounded whorls is represented
by fragments of internal molds in the Dundee of Southern Michi-
gan (Bed I or 9 ft. bed). The characteristic duplieate character of
the band is not well shown, though in one case the central carina
is indicated. It was originally described from the Columbus
limestone of Ohio, and has not been found elsewhere.

Hormotoma desiderata Tall.

This species, associated with the preceding in the Columbus lime-
stone of Ohio, and distinguished from it by its greater apical
angle, flatter shoulder of whorls, and simple band, has been doubt-
fully reported from the Onondaga of New York, but is still unknown
from other localities. It probably occurs in the Dundee of Michi-
gan; a mold approaching it has been obtained from the upper
beds of the Sibley quarry. It has also been recorded from the
Jefiersonville of Indiana.

Genus COELIDIUM Clarke and Ruedemann.

This genus seems to be represented by the infernal mold of an
unidentified species. The obliquity of the whorls is very slight,
and there is a hollow axis from loose coiling. The whorls are
round and the band is just below the periphery. It was obtained
from the Dundee of the Sibley quarry; exact level not noted.
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Genus EUOMPHALUS Sowerby.

Fuomphalus (Pleuronotus) decewi Billings.

This species is mos{ characteristically developed in the Colum-
bus limestone of Ohio, but has also been obtained from the Onon-
daga of New York and Canada from the Jeffersonville of the Falls
of the Ohio, etc., and from the Mackinac limestone of Northern
Michigan. Its rapidly enlarging whorls, flat or sunken spire,
and sharp keel readily distinguish it. In the collections of Dundee
forms, it is represented by two young specimens showing depressed
spire, a flat periphery, and rather rounded angles. Found in the
upper beds.

Genus TROCHONEMA Salter.

Trochonema meekanum S. A. Miller (7. tricarinatum Meek).

This species, found in the Columbus limestone of Olio, is repre-
sented by a single crushed specimen in the collections of Dundee
material from Southern Michigan, recognizable from its carinated
shoulder angle. From Bed I (9 ft. bed) of the Sibley quarry. It
has also been found in the Jeffersonville limestone of Indjana.

Genus PLATYCERAS Conrad.

Platyceras dumosum Conrad.

A spiny species, represented by a number of individuals in the
Dundee limestone, having considerable variation in form and spino-
sity. Spines generally represented by irregular nodes; the shell
as a whole expanding rapidly. The apex is always strongly en-
rolled.  Obtained from the lower beds, A (9 {t. bed) and D (5 ft.
bed), and elsewhere in the Sibley quarry. It is found in the
Jolumbus limestone of Ohio, in the Onondaga of New York and
Ontario, and in the Sellersburg limestone of the Talls of the
Ohio.

Platyceras attenuatum Meek.

This species, originally described from the Columbus limestone
of Ohio, also occurs in the Dundee of Michigan. It is slender and "
narrow, with slight enlargements and rough nodes. It occurs some
distance above the bottom of the beds (above the lower 20 ft.) in
the Sibley quarry. The species has also been recorded from the
Sellersburg bed of Charlestown, Ind.
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Platyceras carinatum 1lall.

This species. characterized by a sharp, cavinated periphery, is
represented in the Columbus limestone of Ohio, and by a small
specimen in the Dundee of Southern Michigan. It occurs in the
Iiamilton of New York and the Sellersburg and Jeffersonville
limestones of Indiana. Other species of Dlatyceras found in the
Columbus limestone of Ohio, and probably also occurving in the
Drandee of Michigan, ave: P. bucculentum Hall, found besides in
the Hamilton of New York and the Sellersburg and Jeffersonville
limestones of Indiana; P. (Lgoceras) conicwm Hall, found also in
the Hamilton of New York (also Onondaga?), and at the Falls of
the Ohio (Jeffersonville and Sellersburg) ; P. multispinosum Meek
also found in the Jeffersonville at the Falls of the Ohio: and P
(Palaeocapulus?) squalodens Whitfield.

Genus CALLONEMA Hall

Callonema bellatulum Hall.
(Isonema bellatulum Hall).

This species, described from the Columbus limestone of Ohio, and
occurring also in the Jeffersonville limestone of the Falls of the
Ohio, is represented by a single infernal mold from the Dundee
of the upper five feet of the lower 20 ft. of the limestone of the
Sibley quarry. The form of the whorls and the apical angle cor-
respond exactly with those of the type specimen from Ohio, but
no trace of the ornamentation is retained.

Besides the species already noted, the following have been re-
corded from the Columbus limestone of Northern Obio.

[FUUSENS
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TABLE LXVII.

Range elsewhere.

1. Collonena lichas Hall. Onondaga of Western  New
York. Jeffersonville of Ind.

2. Callonema lounile Meek. Sellershurg  of Tlalls of the
Ohio.

“y

3. Palacotrochus kearneyi Hall.
4. Turbinopsis shumardi (Vern). Jeffersonville of Falls of Ohio
and New York?

5. Isonema depressum M. and W. TLamilton of Tllinois.

6. Xenophora antiqua Meek.

7. Naticopsis aequistriatus Meek.

8. N. cretacea 11, and W.

9. N. laeris Meek. Jeftersonville {7y of Falls of
Ohio.

10. Loxonema leda Hall
11. L. hamiltoniae Hall. Hamilton of New York, Sel-
lersburg of Ind. :

12. L. parvulum Whitfield.

13. L. pexatum Hall.

14. Macrocheilus priscus Whitfield.
15. Cyclonema (?) doris Hall. Sclioharie of New York.
16. Hormotoma (?) obsoleta Meek.

17. Bellerophon newberryi Meek.

18. B. propinguus Meek.

Onondaga of New York.

19. B. pelops Hall. Schoharie and Onondaga of
New York, Jeffersonville of
Indiana.

Summary of the Gastropod Fauna of the Dundee and Colum-
bus Limestones.

While the majority of species are so far known only from these
limestones, and are therefore of no immediate significance in cor-
relation, a large number are elsewhere represented. Out of a
total of about 15 species found in other localities, the division
between the Hamilton and Onondaga is nearly equal. Most of
the seven or eight Hamilton species are {ypical of that horizon,
showing that the gastropod fauna must be considered intermediate.
Probably many of the distinctive species will be found in the
Traverse fauna of Northern Michigan. when the study of the latter
is completed.
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Class X, CONULARIDA Miller and Gurley.
{ Pteropode of authors).
Genus TENTACULITES schlotheim.
Tentaculites scaluriformis Iall.
This is a conmunon speecies of certain layers of the Dundee of
Southern Michigan. It has been found at various levels in the

Sibley quarry, including Bed G (6 . bed), H (2 ft. bed), J (6 ft.
bed) and above the lower 20 ft. 1t occurs most abundantly in the

Dundee of the salt shaft, at about 105 ft. below the surface. It
ix likewise common in the Columbus limestone of Ohio, and has
been recorded from the Onondaga of New York and from the
Rellershurg and Jeffersonville of Indiana.

Genus CONULARTA Miller.

Conularia cleguntiule Meek.

his bas been described from the Columbus of Ohio. but has
not been noted as vet from the Dundee of Michigan.

Clasg XI. CEPHALOPODA Cuvier.
Genus ORTHOCERAS Breynius.

Several species of Orthoceratites occur in the Dundee of Southern
Michigan, but no specimens sufficiently well preserved for gpecific
identification have so far been found. From the Columbus of Ohio
have been recorded O. (Spiroceras) nuntium Hall, known also
from the ITamilion of New York; 0. ohioense Hall, and O. profun-
dum lall, also known from Onondaga of Western New York.

Genus TREMATOCERAS Whitfield.
Trematoceras olioense Whitfield.

This species, described from the Columbus limestone of Ohio,
probably also occurs in the Dundee of Michigan, as indicated by
several imperfect specimens.

Genus GYROCERAS Meyer.
Gyroceras (Ryticeras) cyclops Hall.

This species occurs in the Columbus limestone of Ohio. including
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the beds of Kelley's Island. It also occurs in the Onondaga of
New York, but so {far has not been recorded from Michigan.

Gyroceras (Ryticeras)y columbionse Whitf,

This species, deseribed from the Columbus of Ohio, has not been
found elsewhere so far, but probably occurs in Michigan, since it
is a common species.

Gyroceras (Centroceras) ohioense Meek.

This large species, described from the Columbus of Ohio, is also
found in the Dundee of Michigan. In the specimens observed, the
coiling is somewhat loosened toward the aperture, and the orna-
mentation of some individuals appears coarser than in the type.
They occur in Bed I (9 ft. bed) and elsewhere.

Gyroceras (Gigantoceras) inelegans Meek.

This large species, originally described from the Columbus lime-
stone of Ohio, also occurs in the Dundee of the Sibley quarry. A
single large specimen has been obtained, with roundish smooth
whorls enlarging rapidly. It has also been reported doubtfully from
the Jeffersonville of the Falls of the Ohio.

Gyroceras seminodosus Whitf,

This appears to be a young form, possibly of Disciles inopinatus.
It has been found in the Columbus limestone of Ohio.

Genus NAUTILUS.
Nautilus (Discites) anumonis Hall.

A large nautilicone with deeply concave septa apparently belongs
to this species. It was obtained from the Sibley quarry. It has
not been recorded from Ohio, but has been found loose in Southern
Michigan.

Nautilus (Discites) inopinatus Hall,

This nautilicone, characterized by sparse oblique nodes, on the
ventrol-lateral angles, and smaller nodes on the umbilical margin,
is represented by a single specimen from the Dundee of the Sibley
quarry. It is quadrangular in section, but does not preserve the
shell. The species has been found in the Columbus limestone of
SNandusky, Ohio.
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Genus POTERIOCERAS McCoy.
Poterioceras amphora (Whitf).

This species, described from the Columbus limestone of Ohio,
alvo oceurs in the Dundee of Michigan. Specimens were found in
led B (T ft. bed) of the Sibley quarry which correspond closely
io the type specimen, bhaving the aperture rather strongly con-
tracted, the axis of the aperture being transverse to that of the
rather strongly compressed shell. The speeies is unknown outside
of these two formations, but closely similar, if not identical ones,
occur in the Traverse group of Northern Michigan.

Poterioceras hyaiti (Whitfl).

This species was likewise described from the Columbus limestone
of Ohio. It appears o be not wncommon in the Dundee of South-
ern Michigan. The curved form and aperture contracted below
the top, where it again slightly expands, characterize the species.
The axis of the aperture is parallel to the broad axis of the shell
This species has not yet been recorded from other horizons.

Poterioceras eximiwmn (Hall).

This species has been recorded from the Columbus limestone of
Ohio, but bas not been found in Michigan. It was originally
described from ihe Onondaga limestone of New York.

Poterioceras sciotense Whitf.

This species is at present known only from the Columbus lime-
stone of Ohio.

Summary of the Cephalopod Fauna of the Dundee and Colum-
bus limestone. The cephalopods more than any other class seem
to be represented by peculiar species not yet found elsewhere. Of
those known from ofher localities, however, only one (Spiroceras
nuntium) is a typical Hamilton form, while three or four have
previously been recorded from the Onondaga of New York or
elsewhere. So far as the cephalopods seem to indicate, the fauna
is less advanced than e should suppose from other classes of
organisms.
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Class XII. CRUSTACEA.
Order TRILOBITA,
Genus PROETUS Steininger.

Proetus conicus sp. nov.

This species is represented by a single eranidinm. It is charae-
ferized by a conical glabella resembling that of P. curvimarginatus
from the Schobarie of Pendleton, Ind., but has only three lateral
farrows, the posterior one curving strongly backward {o the oe-
cipital furrow, the middle curving slightly backward, while the
upper scarcely enrves at all.  This species was figured and deseribed
by the author from the Hamilton shales of Eighteen-Mile Creek.
It was provisionally and doubtfully referred to P. curvimarginatus.
(Bull. Buffalo Soc. Nat. Sci,, vol. VI, p. 316, fig. 261. 1898).
Proctus prouti from the Hamilton of Towa has a somewhat simi-

lar but less conical glabella, The specimen was obtained from
Bed I (9 ft. bed). '

Proctus crassimarginatys Hall,

This species, described from {he Onondaga of New York and
Ontario, is abundantly represented in the Dundee of Southern Mich-
igan and the Columbus limestone of Ohio. It oceurs mostly as
pygidia, which are readily recognized by their strong convexity,
the elevated, rounded axis, and strongly downcurving sides with
rounded margins. The species ranges throughout the beds of the
Sibley quarry and occurs in the other exposures of the Dundee
and Columbus. It is known from the Jeffersonville and Sellers-
burg of Indiana and the Falls of the Ohio.

Proetus planimarginatus.

This species is readily distinguished from the preceding by its
large flat pygidium with its gently convex axis, semi-elliptical
outline, and pronounced margin. It occurs in the Columbus lime-
stone of Ohio and is not wncommon in the Dundee of Southern

Michigan.
Genus DALMANITES Emmrich.
Dalmanites (Chasmops) calypse Hall and Clarke.
This species is readily recognized by the angular. high and

tuberculated axis of the pygidium with the pleurae grooved. The
Michigan specimens resemble more nearly those figured by Kindle
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from the Sellersburg beds of Ohio than those from the Onondaga
of New York. (Compare Iig. 3, PL 30, Ind. Geol. Surv.. 25th
Ann. Rep't.: and Pal. No Y. Vol VILL PL. NI, A, Fig. 19). In
some specimens, the spines are less marked and the plearal grooves
fainter.  This is more like the type figunred by Hall and larke.
The species has also been recorded from the Columbus limestone
of Randusky, Ohio.
Dalmanites selenurus Green.

This species, known from the Onondaga limestone of New York,
and the Jeffersonville of the Falls of Obio, has been recorded from
the' Columbus of Ohio. It is thus far unknown in the Dundee of
Michigan.

Dalmanites ohioecnsis Meek.

This species occurs in the Columbus limestone of Ohio.

Genus PHACOPS Emmrich.
Phacops rane Green.

This common Onondaga and Hamilton species occurs in the
Columbus limestone of Ohio and is represented by pygidia in the
Dundee of Southern Michigan.

Summary of Trilobite Fauna of the Dundee and Columbus Lime-
stones.

So far as the Trilobites permit correlation, the Dundee-Colum-
bus fauna must be considered an intermediate one between Onon-
daga and Hamilton, with a leaning toward the Hamilton side.
Species of amilton affinity are: Prodius conicus Grabau, Chasmops
calypso Hall and Clarke var., and Phacops rane Green. Species of
Onondaga affinities ave: Proétus crassimarginatus Hall and Dal-
manites  selenurus Green.  The Proétus crassimarginetus type
seems to be a long lived one, for it is already represented in South-
ern Michigan in the Upper Monroe (Siluric). Against this may
perhaps be offset, at least in part, the fact that both Chasmops
calypso and Phacops rane occur elsewhere in the Onondaga as
well as in the Hamilton.

VERTEBRATA.
Class I. PISCES.

Remains of Fishes are not uncommon in the Columbus limestone
of Ohio and the Dundee of Michigan. A number of species have
been described from the Columbus limestone. In the Dundee, so

. -
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far, have been recognized fragments of Onychodus. Machaeracan-
thus, and Rhynchodus.

GENERAL SUMMARY OF TIHE DUNDEE-COLUMBUS FAUNA OF SOUTHERN
MICITIGAN AND NORTHERN OI110.

The Protozoa and Stromatoporoids furnish at present little evi-
dence for the age of the limestones, since the only recorded Proto-
zoon (Calcisplherae robuste Williamson) is a long lived form con-
tinuing into the Carbonic, while the Stromatoporoids are not yet
fully identified. The same is true of the Bryozoa, Scaphopoda, Con-
ularida, and fish remains, The other classes, however, furnish
more or less conclusive evidence regarding the age of this fauna as
a whole. The corals and gastropods indicate an intermediate
position for the fauna; the Brachiopods and Trilobites show a
icaning to the Hamilton fauna; while the Pelecypoda and Cephalo-
poda incline to the Onondaga. In the Monroe formation, the
Cephalopoda were found to be mostly of Lower Silurian (Niagaran)
tvpes, while the gastropods, corals, brachiopods, and trilobites were
advanced forms. It is, therefore, safe to consider this fauna as
strietly intermediate between the typical (New York) Omnondaga
and the typical (New York) Hamilton.

TIIE STRATIGRAPIIIC POSITION OF TIIE DUNDEE-COLUMBUS,

Whitfield has shown that on the Sciota River and near Dublin,
Ohio, the Delaware (Hamilton) and Columbus are separated by a
thin bed of black shale with a fauna like that of the Marcellus
shale of New York. The species found in this shale were: 1.
Lingule manni Hall; 2. L. ligea? Hall; 3. Orbiculoidea minuia
Tiall; 4. O. lodiensis Hall; 5. Chonetes scitula Hall; 6. O. reversa
Whitfield; 7. Spirifer maia (Billings); 8. Leiorhynchus limitaris
Vanuxem ; 9. Aviculopecten? equilatera (Mall); 10. Pterinea (Avi-
culopecten) similis Whitfield. Of these, Nos. 3, 4, 8 and 9 are
typical Marcellus fossils of New York; Nos. 1, 2 and 5 are Hamil-
ton species; No. 7 is an Onondaga form, and the others are new.

Whitfield’s conclusion that these shales represent the Western
extension of the Marcellus of New York is undoubtedly correct,
as is clear from the fauna, as well as from the bituminous character
of the sediments. These deposits seem to disappear northward,
though the relationship of the Dundee and the overlying Traverse
of Southern Michigan is not yet understood. Clarke* has recently
shown that the base of the Marcellus of Eastern New York is

#N. Y. State Mus. Bull. 49, p. 115.
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stratigraphically lower than that of the same formation in Western
New York. At least 50 feet of black “Marcellus” shale overlying
the Onondaga in the Schoharie region js represented in Western
New York by Upper Onondaga. This is shown by the fact that
the Agoniatite limestone, which in the Schoharie region is separ-
ated from the Onondaga by the above mentioned 50 feet of black
shale, is an integral part of the Upper Onondaga limestone in
Western New York. Clarke has interpreied these facts as repre-
senting the momentary eastward migration of the Upper Onondaga
fauna of Western New York, where limestones continued to form
after black shale sedimentation had commenced in the Helderberg
region of Fastern New York. In comparing the New York sec-
tions with those of the Appalachian region, it appears that this
equivalency is much more extensive. Thus at Cumberland, Mary-
land, the Romney shale, suceceding the Oriskany, probably with
a hiatus, represenis not only Hamilton and Marcellus of New
York, but probably also the greater part, if not the whole of the
Onondaga. The Agoniatite limestone has been found by TProsser
in this seetion 170 feet above the base of the black shale. From
analogy with the New York sections, we may argue that black
shale sedimentation was going on here, while limestones were form-
ing in New York, and that the shales, gradually spread northward
and westward over the limestones. Just before they reached
Western New York, a reversal of conditions seems to have occurred.
the limestone conditions spreading eastward and southward, per-
mitting the Agoniatite fauna to spread over territory which was
previously the field of black shale sedimentation.

Trom the foregoing considerations it wounld appear that the
thin bed of Marcellus shale of Central and Northern Ohio, repre-
sents the westward limit of spreading Marcellus conditions. These
black muds overlie the Onondaga of Western New York to the
extent of 55 feet, followed by the thin Stafford limestone (8 ft.)
and about 45 ft. of Cardiff or Upper Marcellus shale. It seems
highly probable that these Marcellus shales are represented west-
ward by the limestones of the open sea and pure water, just as
the muds of Eastern New York and of Maryland are represented
westward by the limestones of the Onondaga. This would make
the Columbus-Dundee the stratigraphic equivalent of the Marcellus
shales of New York, and would place them stratigraphically above
the Onondaga limestone, and since these limestones are thinner
than the Onondaga of Western New York, it seems not unreason-
able to assume that limestone sedimentation in the Ohio-Michigan
region began long after it had set in, in the Western New York

»
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region. This assumption would compel us to regard this region as
one of non-deposition during all or most of Onondaga time. It
may be that this region was the sea boitom under an ancient ocean
current, with water sufficiently shallow to prevent sedimentatiou
under it by its scouring action. Or else what is more likely, this
may have been a land avea during Onondaga time, In any case,
the general abgence of reef building corals from these limestones is
sienificant, and argues for a later date for these sediments.™

The study of the Mackinac region has developed the fact that
at the beginning of Onondaga time that region was in the state
of a semi-desert, surrounded by limestone cliffs which furnished
debris to be spread over the valley floor.f This limestoue debris
was derived from the Monroe formation and is incorporated with
the succeeding Mackinac limestone, which, as a result, is brecciated
to a high degree. The brecciated phase may be seen on the Island
of Mackinaw and on the mainland to the west (P{. St. Ignace).
To a slight extent, it is still visible east of Mackinac City, where,
however, the Mackinac limesfone is largely made up of the finer
zand and mud resulting from the breaking up of the limestone of
the ecliffs which surrounded the desert area.

The age of the limestone about Mackinac is probably greater
than that of the Dundee of Northern Michigan. For this reason,
and because the faunas are to a certain extent distinet, it is well
to use a distinctive name for this formation. The name Mackinac
limestone would seem to apply, and is so used in this report.
This limestone appears to be more nearly equivalent to the Onon-
daga of New York, and it is at its base that the Schoharie fauna
of Northern Michigan has been discovered.i

On the view that the Mackinac limestone (the so-called Dundee
of the Mackinac region) is the approximate equivalent of the
Onondaga and Schoharie of New York, the succeeding Bell shales
of Northern Michigan vepresent in part the horizon of the Mar-
cellus, but with a different type of sedimentation. It is to this
shale series that the Dundee-Columbus of Southern Michigan and
Ohio corresponds, at least in part. Whether it began earlier,
during the later stages of sedimentation of the Mackinae lime-
stone, or whether the base of the Dundee and that of the Bell
shale are approximately synchronous, will probably appear from

*See the discussion of Devonic Coral Reefs in the author’s Principles of Stratigraphy—A.
E. Seiler & Co., 1913.

+Grabau. A. W. Subaerial erosion cliffs and talus in the Lower Devonic of Michigan.
Science, N. 8., vol. 25. pp. 295-206. See also Principles of Stratigraphy. chapter XTII.
7156‘:;{%)&1;9(1)&7 ‘W. Discovery of the Schoharie fauna in Michigan. G. 8. A. Bull,, vol. 17, pp.
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fyrther study of the northern faunas. In the latter case, the
Dundee is probably also represented in part by the Lower Traverse
limestones; and, in any case, it appears as if the Dundee is prob-
ably 1o be regarded as a member of the Traverse Group as devel-
oped in Northern Michigan.

Summary of Results.  Summarizing the resulls so far obtained
by the study of the fauna of the Dundec limestones of Southern
Michigan, we find that both palacontology and stratigraphy point
to an intimate relationship between it and the Traverse (Hamil-
{on), and that it is probably the stratigraphic equivalent of the
TLower Traverse. This relationship and that with the Marcellus
and Onondaga of New York is brought out by the following dia-
gram.
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SUPPLEMENTARY NOTE,

After the preceding report had been submitted, the admirable
bulletin on The Middle Devonian of Ohio, by Clinton R. Stauffer
has appeared.” It comprised a listorical sketch of the study of
the Middle Devonian of Ohio, with a brief review of the corres-
ponding horizons of adjoining districts, followed by a detailed
study of the various sections in Ohio with list of the species ob-
fained from the various beds. A chapter, discussing the relation-
ships of the Middle Devonian of Ohio with palaeogeographic maps,
and one giving descriptions and illustrations of new or important
species completes the work. .

This discussion iz of the greatest interest and significance in
connection with the study of the Dundee, as well as the Traverse
fawma, for this is the latest and most detailed information re-
garding the characters and faunas of the Olkio extension of our
Michigan formations, and we are fortunate to have such a timely
contribution. Extensive use will be made of it in the discussion
of the Traverse faunas as a whole, but, for the present, reference
will be made only to the section and faunas of the Columbus lime-
stone of Northern Ohio and their bearing on the problem of the
Dundee of southern Michigan. 4

In northwestern Ohio, where the rocks represent the direct
continuation of the Michigan beds, the Columbus limestone is a
fossiliferous gray limestone in the upper part, passing downward
into a sparingly fossiliferous brown limestone, resembling the
lower part of the same formation in central Ohio. The total
thickness probably does not exceed 60 feet. The series rest dis-
conformably upon the Lucas dolomite of the Monroe, and is over-
lain by the limestones and shales of the Traverse formation, there
being no marked lithic change from the Columbus to the Traverse,
the dividing line being indicated by the introduction of a large
number of Hamilton species. There is thus no evidence of Mar-
cellus sedimentation in this section which was beyond the reach
of the mud-bearing currents from the east. 'The Black Shale over-
lies the Traverse disconformably as everywhere in this region.

In the vieinity of Silica, Ohio, just north of the Michigan line
and 214 miles southwest of Sylvania, a number of quarries furnish
good sections of the Dundee as well as the Upper Monroe beneath
it. These were all visited by the writer in company with Prof.
Sherzer, and the similarity of this rock to that of Monroe county,
Michigan, was noted. The fossiliferous crystalline gray limestone

*Geological Survey of Ohio, 4th Series, Bull. 10, dated Nov., 1909, issued June, 1910.
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of this section is 13 feet or more in thickness and underlain by
42 feet of compact brown limestone in marine beds, with a few
fossils in the upper part. The vock is especially characterized by
the large dises of the stem of an undescribed species of Hexacrinus
and from it Stauffer records the following species:

~

@0 12

10, *#

12, %

18, %
14.

16.
17. * 4
18. *#

FORAMINIFERA.

Calcisphaera robusta Williamson.
1

HYDROCORALLINES.

Stromatopora ponderosa Nicholson.
Syringostrome dense Nicholson.

ANTHOZOA.

Acervularia davidsoni 1. & H.
Cyathophyllum rugosum K. & H.
(Acervularia rugosa) 0. & H.

Cladopora frondosa Nicholson.
Favosites emmonsi Rominger.

F. hemisphoricus (Troost).
F. polymorphus Goldfuss.
Zaphrentis cornicule E. & H.
Z. gigantea (?) Rafinesque.
Zaphrentis sp.

BRYOZOA.

Cystodictya gilberti (Meek).
Monotrypa tenuis (Hall).

BRACHIPODA.

Amphigenia elongate (Vanuxem).
Anthyris vittale indianensis Staufter.
Antrypa reticularis (Linm).

A. speciose Hall.

Cuamarctoechia billingsi Hall.
Chonetes arcuatus Hall.

Chonetes hemisphericus Hall.
Chonetes mucronatus Hall.

Chonetes sp.

Cryptonella lens Hall.
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Cyrtina hamiltonensis Hall, ’ ' 8. #  Murclisonia (Hormotoma) desiderata Hall.
Cyrting wmbonata alpenensis Hall, 64. F  Platyceras carinatim IHall,

Funelia Tinellaeni all. 65. #  Platyceras dumosmn Conrad.
Nueleospira coucinna Hall, ' . : 66. * Platyceras sp.

Orthothetes (Sclochertellay pundora (Billings), j 67. Pleurotomeria arata Tall.
Pentamerellu arata (Conrad). 68. 4 Pleurotomaria lucina Iall,
Pholidops patina Hadl and Clarke. A 69. 4t Trochonema meckanum Miller,
Plhiolidostrophia ionweaeisis (Owen).

Prodictella spinndicosta {Tall, CONULARIDA.
Rhipidomella cyclus Tlall. 70. Coleolus crenatocinctus Hall.

2. vanremi Hall,

Nehizophoria propingua Hall. | 1 1. # Tentaculites scaluriformis Hall.
Spivifer gerndinabus (Conrad).
Sp. gregarius Clapp. CEFPHALOPODA.
S.ogrievi {7y Hall 72. Gyroceras sp.
Spirifer manni Uall, ' ‘ 73. Orthoceras ohioense Hall.
K. segmentwmn Hall, , 4. Orthoceras sp.
N. raricosus Hall, .
43, 0% Npirifer sp. H TRILOBITA.
4w Ntrophicodonta demissa (Conrad). 75. Phacops cristate Hall.
45 % N hemisphacrica Hall, 6. £ Proctus planimarginatus Meek.
46, F S dnwequivadiata Hall, 7. Proetus 10wii (Green).
47, % 8. perplana (Convad).
1R, Strophonella anipla Hall. BLASTIODEA.
PELECYPODA. 78, Nucleocrinus verneuwili (Troost).
49, * Actinopteria boydi (Conrady. CRINOIDEA.
S0, F Avienlopecten sp. o o .
51. *#  Conocardivm cuncas (Convad). (O trigonale HUatly. M. * Megistocrinus spinulosus Lyon. .
ni. Glyplodesima vccidentale Hall, _
53. Limopteria pauperata Hall, PISCES.
54 Paracyclas elliptica Hall. ' 80. Dipterus eastmani Stauffer.
535. Modiomorpha concentrica (Conrad). :
56. Peunenka alternata Hall, Of this series of S0 species, those marked with an asterisk (*)
57, * Plerinea flabelhon (Conrad). : also occur in the Traverse group immediately overlying in north-
38, Schizodus sp. . ) t western Ohio. Thirty species (marked with #) or 37.5% have :
; ) been obtained from the Dundee of southern Michigan, where a
GASTROPODA. number of species, not vet recorded from northwestern Ohio, occur.
5. Callonema lichas (Hall). : Allowing for the personal element in identification, it probably
60, #  Euomphalus decewi Billings, : remains true that 509% of the species identified from northwestern
61. Tsonema (Collonema) Twmile Meek. ' , Ohio have not yet been found in Michigan, but will undoubtedly
2. Loronema robustum (?) Hall. , i be found. At the same time, about 52 species out of 85 species
48

]
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identified from Michigan, or 61%, lLave not been obtained from
the Ohio section. Again allowing for the personal element, we
may say that 509% of the Dundee species of northern Michigan
have not yet been recorded from northwestern Ohio. The total
number of species which we may consider identified from the Dun-
dee of southern Michigan and northern Ohio is very near 125.
Of these, the largest number of species is found among the brachio-
pods of which there are over 50 species or about 409% of the total
number, Several of those found in the upper beds of the Sibley
guarry, classed with the limestone as Dundee, were recorded by
Stauffer only from beds referred 1o the Traverse in the Ohio ex-
tension. Among these is the form described in the preceding
pages as a larger variety of N, bidorselis Winchell, which Stauffer
describes as a new species, S. lucasensis Stauffer. This form, in
Tacas county, is found in the Traverse and it is not improbable
that the upper layers of the Sibley quarry are their equivalent.
Whether or not this is the case their ultimate relationship between
ihe lower beds—the true Dundee, and the upper beds-—typical
Traverse, is undoubted, and there can be no doubt that continuous
deposition of calcarcous sediments was going on in the southern
Michigan area while the black Marcellus muds of eastern New
York and Pennsylvania were accumulating. The only question
to be determined is, Did the lower or Dundee beds accumulate in
the Michigan-Ohio area during the deposition of the post-Onondaga
black muds of New York, or was this period synchronous with
the pre-Dundee beds of southern Michigan, i.e. during the time
when the beds referred to the Traverse in southern Michigan were
accumulating? It seems almost certain that the former was the
case as indicated by the more advanced character of the Dundee
fauna and its comparative dissimilarity fo the Onondaga.

In central Ohio, oceurs the {rue Columbus fanna which is much
richer in corals than is the Dundee. It seems as if we have here
a somewhat earlier fauna than that of the Dundee, a fact further
indicated by the Marcellus character of the upper Columbus beds
of this region as already noted. The lists given by Stauffer
oreatly amplify that published by Whitfield, which was used as
the basis of discussion in the preceding part of this report. In
addition to the species listed by Whitfield the following have
heen obtained by Stauffer:

~ > o

3108
Liede

24.
25.
26.
27.
28.
29.
30.
31.
32,

)y
DN

34.
35.
36.
37.
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HYDROZOA.

Dictyonema leroyensis Gurley.

ANTHOZOA.

Aulacophyllum convergens Hall.
Blothrophyllum cinctutum Davis.
Chonophyllum magnificurn (?) Billings.
Cladopora frondosa Nicholson. (Traverse in northern).
C. pulchra Rominger.

C. robustea Rominger.

C. tela (?) Davis.

Cyathophyllum multigematume (?) Davix.
C. validum Hall,

C. sulcatum (?) Billings.
Craspedophyllum archiaci Billings.
Diphyphyllum bellis (?) Davis.
Eridophyllum stramineum Billings.
Favosites goldfussi d’Obigny.

F. maximus (Troost).

F. radiciformis Rominger.

Heliophyllum porcilatum Hall,
Pleurodictyum problematicum Goldfuss.
Syringopora pereleyans Billings.
Zaphrentis spissa (?) Hall.

Z. ungulae (?) Rominger.

BRYOZOA.

Coscinium strictm ITall & Simpson.
Fenestella erectipora (7) Fall

F. parallele (?) Hall,

Fistulipore substellata (?) Hall.
Monotlrypa tenuis (Hall).
Nematawxis fibrosus Hall.

Polypora cclsipora (Hall).

P. celsipora minine (?) Hall.

P. flabelliforinis (?) (Hall).

P. robusta (Hall).

Prismmopora triquetra Hall,
Semicoscinium bi-imbricatum (Hall).
8. semi-rotundum (?) (Hall).
Unitrypa late (Hall). )
U. tegulate (Hall).
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BRACHIOPODA.

Ampligenia clongate (Vanuxem).
Athyris vittata indianaensis Stauffer.
Camarospira cucharis Hall,
Centronelle glansfagea Hall.
Charionelle scitule Hall.

Choneles hemisphericus all.
Cryptonella lens Hall,

Cyrtine crasse Hall.

Bunella lincklaeni Mall.

Meristella rostrate (?7) Hall.
Metaplasia disparilis (Hall).
Pholidops patine Hall & Clarke.
Rhipidomella cleobis Hall.
Rhynchonella (?) raricosta Whitfield.
Spirifer divaricatus Hall.

Spirifer fornacula Hall.
Strophalosia cf. truncate (Hall).
Stropheodonta concava Ilall.

8. inaequistriata (Conrad).

S. parva (?7) Hall.

PALECYPODA.

Actinopleria boydi (Conrad).
Aviculopecten cleon Hall.

Aviculopecten cf. pecteniformis (Conrad).
Aviculopecten princeps (Conrad).
Clinopistha antiqua Meek.

Conocardivm cuneus attenuatum (Conrad).

C. cuneus subtrigonale d’Obigny.
Glossites terclis (?) Ilall.
Glyptodesma occidentale Hall.
Goniophora cf. hamillonensis Hall.
Grammysie arcuate (Conrad).
Grammysia secunde (?) Hall
Grammysie subarcuate (?) Hall.
Limopteria pauperata Hall.
Modionorpha concentrica {Conrad).
Nucula niotice Hall & Whitfield.
Panenlka elternate Hall.

Schizodus appressus (Conrad).

79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92,
93.
94.
95.
96.
97.

99.
100.
101.
102.
103.

104.

105.
106.

107.
108.
109.
110.
111,
112.
113.
114.
115.
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S. contractus Hall,
S. tumidus Hall,
Solemya vestuta Meelk,

GASTROPODA.
Bellcrophon acutiliva (?) Hall.
Bellerophon hyaling Hall,
Bellerophon rotalinea (?) Hall.
Callonema bellatulumn (Hall),
C. clarki Nettelroth.
C.dmitator Hall & Whitfield.
C. lichas (Hall),
Coelidivm strebloceras (?) Clarke.
Cyclonema crenulatum Meek.
Logonema gracillium Whiteaves.
Lozonema pexatumn obsoletum Hall.
L. robustum Ilall.
L. sicula (?) Hall.
Macrocheilus hebe (?) (Hall),
M. macrostoma (Hall).
Hormotoma eversolensis {Stauffer).
H. intermedia (Stauffer).
H. leda Hall.
H. quadricarinata ( Stauffer).
Naticopsis comperta Hall.
Platyceras blatehleyi Kindie.
P, cymbiwm Hall,
P. erectum (Hall).
P. rarispinosum Tall,
P. rictum Hall.
P. thetis Hall.
P. lineatusn Conrad.
P. subglobose Stauffer,
Pleurotomaria cancellate Stauffer,
Pleurotomaria dublinensis Stauffer.
. hyplantes Meek.
. insolita Hall.
. plena Hall.
. procteri Nettelroth.
. regulate (7) Hall
. sciotoensis Stauffer,
Porcillia sciota Hall & Whitfield,

-~ e~ Ia~Mia~ B~
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116.
117.
118,

119.

120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.

134.
1385.
136.

187.
138.
139.
140.
141.
142.

143.
144.

145.
146.
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Pseudopliorus antiquus Meek.
Straparollus corrugatus Stauffer.
Strophostylus varians Hall.

CONULARIDA.

Coleolus crenatocinctus Hall,

CEPHALOPODA.
Agoniatites discoideus (Hall).
Anarcestes cf. lateceptatus Beyrich.
Cyrtoceras cretaceum Whitfield.
Cyrtoceras metula (?7) all.
Cyrtoceratites ohioensis Meek.
Gomphoceras arcuctum Hall.
G. gomplus Hall.
G. impar Iall.
G. mitrre Hall.
G. plenum Beecher.
Gyroceras cyclops Hall.
Orthoceras dagon Hall.
Orthoceras molestum Hall.
0. sirpus Hall. j
0. thoas Hall. {
0. winchelli Meek & Worthen.
Tornoceras ohioense Whitfield.

TRILOBITA.

Chasmops anchiops Green.
Coronura diurus (Green).
Odontocephalus aegeria Hall.
0. bifidus Hall.

Phacops cristete Hall,
Proetus rowii (Green).

BLASTOIDEA.

Codaster pyramidatus Shumard.
Nucleocrinus verneuwili (Troost).

CRINOIDEA.

Dolatocrinus caelatus (?) Miller & Gurley.

# D. glyptus (Hall). - -
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147. D. greenei (?7) Miller & Gurley.
148, D. lacus Lyon.
149, # D. liveius (Hall).
150. D. mejor Wachsmuth & Springer.
151. D. ornatus Meek.
152. Megistocrinus depressus (Hall).
153. M. rugosus Lyon & Casseday,
154. M. spinulosus Lyon.

PISCES.

155. #  Adcunthaspis armate Newberry.
156. $  Acantholepis fragilis Newb.
157. Cladodus prototypus Eastman.
158. Cyrtacanthius dentatus Newberry.
159. Dinichthys precursor Newberry.
160. # Machaeracanthus major Newberry.
161. # M. peracutus Newberry.
162. 4 M. sulcatus Newberry.
163. # Macropetalichthys rapheidolabis Norwood & Owen.
164. #  Onychodus sigmoides Newberry.
165. # Palaeomylus crassus (Newberry).
166. £ P. frangens (Newberry).
167. Psammodus antiquus Newberry.
168. # Rhynchodus secans Newberry.
169. Thelodus sp.

A study of this table will show that, in spite of the abundanece
of Onondaga species, many {ypical Hamilton forms occur. Those
marked with a # also occur in the Hamilton (Delaware and
Prout) of Ohio. One of the striking features of this fauna is the
abundance of the corals and hydrocorallines which, as pointed out
by Stauifer, make extensive reefs in central and southern Ohio.
These reefs are probably of the same age as those of the Falls
of the Ohio region, and both may be contemporaneous with the
reefs of western New York. The higher beds of the Columbus and
the Jeffersonville limestones as well, probably represent in part,
at least, the Marcellus of western New York and this is most
certainly true of the Dundee of northern Michigan and north-
western Ohio. Here the corals are absent or but slightly developed,
and this seems to be due to the fact that the coral horizon here
is overlapped by the higher beds of the series, which here come to
rest directly upon the Silurian. It is these higher beds, the typi-

-7
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cal Dundee, which are regarded as the representative of the Mar-
cellus of western New York.

It thus appears that the further knowledge gained by the de-
tailed study of the Columbus fauna, as presented in Stauffer's
admirable bulletin, bears out the conclusions reached by the study
of the Dundee fauna of southern Michigan. Stauffer suggests that
the difference of the two faunas is in part accounted for by the
occurrence of a land barrier. On the interpretation above given,
this barrier becomes unnecessary, for the Michiganmnorthern Ohio
area was land during the growth of the coral reefs in southern
Ohio, western New York and the Falls of the Ohio region, as well
as the northern Michigan and Canadian regions, and only became
submerged by the slow northward and southward transgressions of
the sea during the succeeding period, and thie overlapping of the
later over the earlier strata. A few further facts given by Stauffer
agree well with this inferpretation. Thus Spirifer gregarius be-
comes an abundant fossil in the middle part of the Columbus
limesione of central Ohjo, but, in the northern Ohio and southern
Michigan areas, its place is at the base of the formation. Meris-
tella nasula is another species holding a similar relationship. This
does not in any way negative Stauffer’s conclusion that the coral
fauna of the Onondaga came from the north. That conclusion
may be well founded, as shown by the distribution of the
corals. DBut the absence of the coral clements in the southern
Michigan and northern Ohio areas is to be regarded as due to non-
deposition there, rather than distinctness of waters, and to subse-
quent overlap of the higher beds of this series.

The full discussion of this problem is reserved for the monograph
on the Middle Devonian Faunas of Michigan now in preparation.
Jolumbia University,

New York City.
June, 1910.
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