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INTRCDUCTICHN

NaTURE CF THE PRC3LEM

This thesis is the result of an examination of
the faunal zones of the Ferron Point and Genshaw formations
in Cheboygzan and western Presque Isle counties, Michigan.
These formations are in the lower bart of the Traverse
Group of rocks of middle Devonian agze. The »rimary objec-
tive of this study was the vreparation of a geologic map
and a structural contour map, based on the stratizraphic
position of outcrops determined through faunal studies.
The relation of the topography to the areas of outcrop
is discussed.

Fossils collected at several exposures of the
Ferron Point and_Genshaw are listed. An attempt 1s made
to determine those faunal zones which can be used as stra-
tigraphic guides, since lithology is of 1little value for
this purpose in the Genshaw formation. The distinctive
litholozies of the Ferron Point formation and of the
Killians member of the Genshaw aid in estdblishing the
stratigraphic position of several outcrops. The brachio-
poda which are of stratigraphic value in zoning are de-
scribed. New specles are not named inasmuch as it is un-
derstood that Dr. 3. A. Cooper of the U. S. National Nu-
seum has in preparation a monozraph on the Brachlopoda of
the Traverse Group of Michigan. Fosesils found to be of
no use in stratigraphic zoning are nct described but are

included in the faunal lists.



ILOCATION AND BOUNDARIES COF THE AREA

The region in which this study was made 1is in
the north central part of the lower peninsula of Michi-
gan,. (See index map, Fig. 1). This report describes the
Genshaw and Ferron Point formations in west-central
Presque Isle and Cheboygan counties,. The area, contain-
ing about 40 square miles,. includes all known outcrops
of the Genshaw and Ferron Point formations in Cneboygan
county. The area in which outcrops are found is bounded
on the north and south by the Pleistocene glaéial drift
in Townships 34 and 35 North.. The irregular western edge
of the area of outcrop lies about two and one-half miles
west of Afton. (See Pl,.1). This village i1s on the sou-
thern line of Sec,. 36, T. 35 Ne., Re 2 We.. The eastern
boundary runs north and south two miles east of the Cheboyzan-

Presque Isle county line,.
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paleontological problems. He and Dr.. L. L.. Ray have read
the manuscript and offered helpful suggestionse. Dre. S. Ge.
Bergquist furnisned much information concerning the sur-
face features of the area,. This assistance 1is thankfully
acknowledged.,. The writer 1is indebted to J. B. S. for aid
in the preparation of the manuscript..

The field work was made possible by financial
assistance furnished by the Geologilcal Survey Division
of the Conservation Department of Michigan.. Laboratory
work was performed with the a2id of facilities furnished
by the Department of Geology and Geography, Michizan State

College,.

FIZLL PRCCEDURE

The writer first visited this area in May, 1941
and spent three days, under the guldance of Dre. W. A. Kelly,
visliting outcrops of the Traverse Group of rocks. At this
time a traverse was run, several sections measured, and
fossils collected from outcrops of tne Genshaw.. In June,
1941, two and a half weeks were spent in measurinzg and
describinz stratigraphic sections, locatinzg outcrops, and
collecting fossils.,.

Cutcrops not accessible by auto were located
by pace and compass traverses "tied" to section corners..
Preliminary faunal lists were prepared in the field. Iost
of the faunal zones were recoznized in the field and were

later confirmed by laboratory studies.
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By utilizing these faunal zones and the distinc-
tive lithologic characteristics of the Ferron Point forma-
tion and the Killians member of the Genshaw, it was pos-
sible to establish equivalence of outcrop sections. The
thickest section c¢f outcrop of the Gensnaw formation 1s
along Millizan Creek.. The faunal zones found tiere were
later discovered in similar stratizrapnic positions 1in
other exposures.,.

To obtain vertical control, essentlal to both
structural and stratigraphic interpretations of the rocks,
elevations were carried to every exposure by level and
stadia rod traverses. Traverses were "tied" to U. S. Coast
and Geodetlc Survey bench marks or to secondary elevation
points established by .. .. Dewell in 1935 by precise lev--
elling..

The geclozlc map was prepared after the pace and
compass traverses had been plotted and corrected and the

stratigraphic position of each outcrop determined.

CENERAL TOPOGRAP F THZ AREA

——— —

The topography of this part of Cheboyzan and
Presque Isle counties 1s that typical of a reglon which
has been subjected to continental glaciation. The sur-
face is low and rolling, and the relative relief of the
area does not exceed 275 feetl..

The glacial debris 1s relatively shallow over

most of the area, but it obscures the bed rock except
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along the stream valleys where it has been removed.. OCnly
two natural exposures, in Secs. 34 and 35, T. 35 Ne, R.. 1 E.,
are not along stream valleys, ILhe deepest mantle of gla-
cial material is in the approximate center of the area
shown on the map. (Pl..I). From near the center of Sec.
12, T.,.34 Ney, Re.1l W., to the point where kichigan Highway
23 turns northwest a mile north of Legrand the bed rock

1s concealed by a northwest trending esker.. For at least
& mile on each side of the esker the rocks are buried.. No
outcrops of the Genshaw or Ferron Point were found between
Legrand and the kichigan meridian because of the glacial
overovurden.

An unpuolished map prepared by Dr..3. G. Bergquist
of the Department of Geology, Michigzan State College, shows
that sandy lake plain follows the valley of the Upper Black
River.. (See Pl. I).. The map further shows that glacial
t111 and ground moraine cover the remainder of the region,
with the exceptlon of a smell area of glacial lake clay
which extends from a mile and a half southwest of Legrand
to within a quarter of a mile of Silver lLake, (See Pl. I).

The direction of movement of the ice across
the area 1s shown by glacial striae on the rock pavement
at Tower Dam which strike 3. 27° Z,. Other striae on the
Newton Creek limestone a mile and a half north of Onaway
strike S..32° E..

Drumlins occur at two localitles in the area.

"A series of well-defined elongated ridges
with distinct troughs between them 1s situated
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on the till plain immediately east of Cnaway..

The drumlins in thils area are composed of

bouldery till containing a heterogeneous

mixture of all types of material, much of

it of local derivation.. The till plain

which carries the drumlins stands at an ele-

vation of 800 to 900 feet above sea level

and was formed by the i1ce of the Muron lobe

as 1t retreated basin-ward from the main axis

of the Port Huron moraine....They trend S.

40° E...." (Bergquist, 1942, p.. 454.)
The lack of alignment between the strikes of the striae
and the trends of the drumlins constitutes a problem far
beyond the realm of this discussion.

Another group of drumlins occurs northeast of
the village of Tower.. These have been mapped (Bergquist,
Unpublished Map) as occurring in sections 25, 25, 35, and

36, Te.35 No, R. 1 E., and in Sec..1l, T. 34 Ne, Re.1l E.

ABAKXDOLELD CHANNELS ALCNG MILLIGAN CREEK

The close relationship between the topograzhy
and the areas where rocks crop out is best illustrated along
illigan Creek. Along the valley of the Milligan the gla-
cial debris has been removed by stream erosion. Several
abandoned channels were found along the creek valley. Cne
of these abandoned channels, in Sec,.32, T. 35 N., R. 1 E.,
developed in two stages.. It has left two rock terraces
which expose about ten feet of Genshaw limestone. A con-
tinuous, natural ten-foot exposure of strata 1in the area
of study 1s unusual because of the glaclal drift. (See
pages 5 and 6). For this reason and the fact that the

development of the channel is probably related to the
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The main channel was traced socutheastward to a
point where it enters a thick cedar swamp. (Point "3" in
Fiz..2, and in Fiz..3, Pl,. II).. About 2,000 feet down the
stream there is a hanginz valley with a T7-foot waterfall
draining the swamp Into the modern channel.. This hangzing
valley forms the eastern terminus of ths old channel.

ReJuvenation of the stream undouotedly accounts
for these rock terraces and the abandoned channels, but
the specific agents responsible for the rejuvenation are
difficult to determine.,. Increased cutting power bpecause
cf an increase in load or a sudden increase in volume of
water ars common phenomena related to stream re juvenaticn..
Uplift 1s likewlse commonly accepted as a cause, Thnere is
no evidence for any of these three processes along iiillizan
Creek,. There are facts, however, which suzzest another
explanation for the observed changes in course,

The Gensnaw limestone at tne point where the old
channels leave the present stream course ("C" in rFig. 2)
possesses two joilnt systems. These strike S.. 53° Z.. 2nd
¥..47° E. The stronger influence of the system striking
5..53° E..1s shown by a three-foot waterfall at the point
of davergence of the old channels from the modern siream
bed.. lhe aownstiream side of the waterfall 1s a slumnped
block of limestone which became loosened along the joint
plane striking S..53° 2, Before rejuvenation tookx place,

the stronger of the joint systems probably directed tne
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View facing S.20°W. toward mouth of old tributary. "T", cen-
ter of photograph is unconsolidated deltal remnant. "2", right
center, is eroded remnant of Terrace 2, shown on Fig..2. Fore-
ground, bottom of o0ld channel; background, glacial debris.

Fig. B.
View facing N.65CE. down old channel into cedar swamp. "T",
right center, 1is same deltal remnant as above. "S" is edge
of swamp and is in same position as "S" on Fig. 2.

PLATE II.



stream in its southeastward direction. Rejuvenaticn re-
sulted in enousihh increased cutting power to allow the stream
to cut a new ckhannel in a ﬁore easterly direction, almost

at rizht anzles to the strong 3. 53° L, joint system.

The writer believes that the two adandoned chan-
nels are representative of former local base-levels related
to changes in water level of Black Lake, ii1llisan Creek
enpties into the Upper 3lack River and thence into Zlack
lake, In the Nipilssing stage of lake development fezatures
below 525 feet were under water., (3erzquist, 1942, p. 455).
Tne present level of bBlack Lake 1s 010 feet, or a suffi-
cilent difference in level to rejuvenate the streams arain-
ing into 1t. 1f this 1s the explanation for tne rejuvena-
tion, the influence of the Jjoint system would have been
decreased by the increased cutting power of the creek..

ITnus tne creek found it easier to cut a new cnannel in a
more easterly direction than to follow the old channel

throuzh the limestone,

DISIRIBULION AND CLASSIFICALION OF THE GNSHAW AND
FLRRON POINI FORMAT IONS

Distribution.--lhe type localities for the Ferron Point

and gensnaw formations are in & northeastern alpena
county, Milchigan.. ‘Lhe outcrops of these formations extend
northwesterly from the type localities in interrupted belts
through Presque lsle and part of Cheboygan counties, MO

outcrops of these formations are knowvn west of Pigeon River
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in the eastern half of R. 2 W. The distribution of the
Genshaw and Ferron Point in those parts of Cheboygan and
Presque Isle counties studied by the writer 1s shown on

the geolegic map.. (Plate I). This area lies about 35 miles
northwest of the type localities for the formations. The
location cf the outcrops upon which the map 1s based 1is
siven under tne descriptions of geolozgic sections.

Classification.~--These formations were first defined and

described by Warthin and Cooper in 1935. Their original
descriptions are:

“Killians limestone
Dark gray to black limestone with black shale layers. Over-
lain by gray and brown granular beds of Alpena limestone
and underlain by gray shales and limestones of the Genshaw
formation,. Greatest measured thickness, twenty-three feet,
Type locality, exposures along French Road, one-half mile
south of the Killians resort, Long Lake, Alpena County,
Michigan, .

“"Genshaw formation
Four persistent thin gray limestone beds, alternating waitn
gray calcareous shales, all containing large species of
Atrypa and Gypidula rominceri%, Overlain directly by black
Killians beds, and underlain by clay shales of the Ferron
Point formation.. Measured thickness, fifty-one feet. Type
locality, region around the Genshaw school, Sec.. 13, T. 352 W,
R. 8 #£., Alpena County, Michigan.

“Ferron Point formation
Green to bluish clays, interbedded with argillaceous lime-
stones, all carrying an abundance of fossils,. Cverlain
directly by the calcareous shale of the Genshaw formation
and underlain by the Rockport limestone#¥*, Thickness,
approximately thirty-five feet.. Type locality, Rockport
Quarry, Rockport, Alpena County, Michigan." (Warthin and
Cooper, 1935, p.. 526.)
#Cooper now belleves G.. rominzeri to be rare; the foram 1s
probably a Pentamerella? sp.. (Cooper, G.. A., Personal Com-
munication, 1942)..
*#%Changed to Rockport Quarry limestone by Cooper and Var-
thin, (1941, pe 250)..
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The descriptions quoted above have been somewhat
altered recently (Werthin and Cooper, 1942, p. 19), so that
the thickness of the Genshaw formation has been increased
greatly. The Killians formation has been reduced to the
rank of member of the Genshaw formation, and another member,
the llewton Creek limestone, has been added above the Kil-
lians membver,

The Hewton Creek 1is a "...brown, bituminous
and crystalline limestone 25 feet thick exposed
12 feet above the floor of the Michigan Alkall
Company Quarry, Alpena,.lMichisan, and extending
to a thin black shale 2t the base of the Alpena
limestone.. The formation abounds in larsge Bra-
chiopods: Cranaena, Pentamerella, Camerophoria,.
and Charionella." (Cooper and Wwarthin, 1941,.
De-250,)

Only one outcrop of the Newton Creek limestone
occurs in the area studied by the writer., In the soutn-
east corner, Sec. 30, T. 35 ile, Re. 2 Zs, & brown, crystal-
line limestone crops out which is prooably the equivalent
of Cooper and Warthin's Newton Creek.. The fauna of this
limestcne differs from that of the underlyins Killians
member of the CGenshaw,..

The Genshaw formetion as redefined has a thick-
ness of 1156 feet at the type locality.. In the Afton re-
gion a well, the Campbell No., 1, shows a thickness of 150
feet for the Genshaw, althouzh the lNewton Creek was not
recognized. The thickest section of the Ferron Point,
at Black leke near Cnaway, 1s only 9 feet tnick. Thus

the Ferron Point is thinner in this western group of
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exposures, wnile the Genshaw 1is thicker,. Nost of this
added thickness of the Genshavw 1s in that part of the form-
atlion below the Killians, although the Killians member
itself 1s 30 feet thick near Afton as contrasted with the
23 feet assizned to it in the eastern exposures.

Correlations.--The Genshaw and Ferron Point formaticns

belonz to the lower part of the Traverse Croup of rocise
lhe Ferron Pecint rests on the Rockport Quarry limestone
and 1s in turn overlain by the Genshaw formation.. In the
Afton area the top of the Genshaw 1s reprecented by the
Killians member, while near Cnaway a thin, but unmeasur-
able, section of proovadvle Yewton Creek limestone is at
its top.. The Newton Creek 1is well-developed in Alpena
county as described by %Wartnin and Cooper, where it 1is
overlain by the VWhitefish Bay limestone.. In the map area
of this thesis, the Koehler limestone (Kelly, 1542) 1is
above the Genshaw,.

The position of the western outcrops of the
Traverse Group with respect to the eastern outcrops near
Lake Huron has been a sudbject of conjecture since 1841..
Nothing but dublious correlations were possible untll the
stratigraphic position of the rocks exposed in Cheboyzan
county were determined.. kelly (idem.) has established
the fact that the Gravel Point formation extends into
Cheboysan county from its western exposures and 1s repre-
sented by strata overlyinz the Koehler and underlying the

Beebe School formation.
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The establishment of this correlation and the
recosnition of the Genshaw and Ferron Point fermations
in Cheboyzan county now makes possible a direct correla-
tion of the Traverse Group exposed on the shores of Little
Traverse Bay with those which crop out on the eastern side
of the state,

The subdivislions of the Traverse Group asg rec-
oznized by many workers since 1841 are presented in Figure
3.. This chart also shows the correlations of the various
recognized subdivisions.. The modern terminology applied
to the eastern exposures is that of Warthin and Cooper,
presented in 1941. The correlation of those sections
with the Cheboygsan and western Presque Isle outcrops of
the Traverse Group is shown in the column headed "Kelly,
1942--3, W,.. Smith, 1942." The subdivisions made by Pohl
(1930,. p..5) are those followed in modern terminology.
These subdlvisions are shown on Figure 3 in their correct
stratizraphic position..

A correlation of the Traverse Group with the
Hamilton of New York was first made by Winchell in 1801
(pp.. 69-71).. The first exact correlations of formations
of the Traverse Group with formations of the Kew York Ham-
ilton Group were announced by Varthin and Cooper in 1934
(ppe. 13=17).. Their publication the following year contained
more complete Information and established & correlation

with the middle Levonian of other states in the northern
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interior of the United States.. Thils abstract is quoted
below:

"Recent studies of Middle Devonian (Hamilton) sediments

in New York,. Ontarilo, kichigan, Indiana, and Illinois dem-
onstrate the greatest spread of the seas to have been in
late Skaneateles and early Ludlowville time.. The Center-
field formation of New York, which is of lower Ludlowville
acge, contains an assemblage of unusual fosslils, which are
easily recognized and have a wide geographic range.. Fore-
most among these fossils 1s Spirifer divaricatus. This
agsemblaze can be traced across soutnwestern Cntario, where
it occurs in the Encrinal and Coral beds of the Widder
formation, to kichizan, where S. divaricatus occurs at the
top of the Alpena limestone on Thunder 3ay River. In Indiana
the Beechwood llmestone carries essentially the same assem-
blege of fossils as the Centerfield.. The Lingle limestone
of Illinols contains many Beechwood species.. Thus, the
Centerfield, or basal Ludlowville, can be traced in a great
arc, from northern Michigan through western llew York to
southwestern Illinois..

"Establishment of the lower Ludlowville age of the
formations mentioned indlicates a Skaneateles age for the
sub jacent formations.. In the instances of the Arkona beds
of Ontario, the Silver Creek of Indiana, and the Long Lake
and Bell rocks of lichigan, the contained fossils corrobor-
ate this correlation.. The Misenhelimer shale of southwest-
ern Illinols appears to be a black shale facies of Skanea-
teles, rather than Karcellus, age, as heretofore supposed.”

Cooper and Vwarthin, 1935, ppe. 379=-377.)

The column labelled "Cooper and Warthin--1935"
on Figure 3 shows the stratigraphic position of the Alpena
limestone referred to above.,. This coluzn also shows the
"Long Lake" formation, a term no lonzer used by Cooper
and Varthin althoush it 1s retained by the kichlizan Geo-
lozical Survey.

In a recent publication Cooper and Warthih (1941,
PDPe. 259-250) add information recarding correlation of the
Lozansport limestone of north-central Indiana,. The Four-

i1le Dam limestone of the Traverse Group ("warthin and
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Cooper; and Cooper and warthin--1941" on Fisure 3 shows
stratisrapnic position.) is now considered to have its
closest affinities with the Losansport, althouch this
Indizna limestone was once thousht to be Cnandaza in age.
It necessarily follows that the Gensnaw and Ferron Point
formations are older than the Logansport, because they are

older than the Four-iile Dam limestone,

DESCRIPTICN CF SICTICNKS

In the following stratigraphic descriptions the
locality numbers are those used by the writer. A few of
these are localities which have been described in print
by other workers, (Pohl, E. Re., 1930; Deiss, C. F., 1932;
McNair, A. H., 1937; Warthin, A. S., Jr., and Cooper, G. A.,
1941), all of whom used the same numbers. The locality

"..eestablished by

numbers below 53 which they used were
the Joint field party of the Michligan and United States
Ceological Surveys in 1926, and are used by Cooper in the
U. S. National Museum." (Varthin and Cooper, idem., D. 9).
The Museum of Paleontology at the University of Michigan
also uses this system of numbering.

The writer has not duplicated any of the numbers
that the other workers used in the map-area of this thesis.,
Those numbers in parentheses below the writer's locality

numbers in the following discussion are those used by pre-

vious workers in the area,
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The stratigraphic sections are described in de-
scending order. They are composltes of exposures usually
within a few hundred feet of each other. The locality
descriptions, however, tell the location of the outcrops

which were used in the preparation of the composite sections.

Locality 1
Discontinuous outcrops in ledges along Pigeon River from
the 014 Elmer Dam down the river for about 1, 500 feet. Lo-
cated in Sec., 12, T..34 N., R. 2 V.

Genshaw formation:

Thickness
Bed No. Lithology Feet 1Inches
7 Limestone: tan, dense, partly maznesian.. 1 6
5 Shale: calcareous, light gray. 1
Covered interval 4
5 Shale: gray, plastic. 1
4 Limestone: buff-gray to brown, dense.. 3
3 Limestone: shaly, light gray. 2 6
Covered interval 2
2 Limestone: dense, black, poorly bedded. )
1 Limestone: dense, light gray, lower half
contains shale layers. b}
Total Thickness 2l
Fogsils:
Bed 6:
Echinoderma:
Crinostyll
Bryozoa:
Fenestella sp.
Bracniopods:
Athyris sp.
Atrypa sp. (large)
Chonetes sp..aff. C. frazilis Stewart
Delthyris? spe..
Mucrospirifer sp.. I
Platyrachella? sp..
Productella spe..
Pelecypods:
Pterinea sp..
Cephalopoda:

Gomphoceras sp..
Cephalopoda, indet.
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3ed 6 (Continued):
Trilobita:
Proetus sp.
Fish plate, indet.

Beds 3 and 4:

Coelenterata:
Favosites sp..

Srachiopoda:
Cyrtina alpenensis Hall and Clarke
Mucrospirifer sp. I
Pentamerella? sp.
Schizophoria sp.

Cephalopoda, indet,

sed 1:
Coelenterata:
Favosites sp.. (dicitate type)
Prismatopnyllum sp.
Brachiopoda:
Athyris sp..
Atryoa sp.
Chonetes sp..aff. Co fraxilis Stewart
Pholidostropnia sp.
Platyrachella? sp..
Strooneodonta sp. aff. S.. demissa (Conrad)
Pelecypoda:
Pterinea sp.
Trilobita:
Proetus sp.

Locality 2

Small exposure along southern branch of Little Pigeon River,
where 1t crosses the western section line of Sec. 24, Il'. 35 N.,
Re. 2 We

Thickness
Bed Ko. Lithology feet Inches
1 Limestone: gray, slabby, dense,. 1 8

Fossils: Favosites sp., Prismatophyllum
Spe., Atryrva sp., and Schizophcria sp.

(a5 1ss)

Top of the  sub-Kllllans Genshaw and also the Killians member
in exposures chiefly in road cuts along the southern lines
of Secs. 19 and 24, and along the western boundary of Sec,
20. The best sectlion of the Killians was measured in the
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cld railroad cut in Sec.. 30.. Exact location of outcrops:
SEz, SEgz, Sec. 24; NEZj, NZz, Sec..25; Swyz, SWi, Sec. 19:
T..35 Ko, Re 2 W; and MWz, Sec. 30, Te. 35 ey, Re 1 Ve

censhaw formation, Killians member:

Thickness
Sed. No, Lithology Feet Inches
5 Limestone: black, shaly, crinoidal.. 5 6
4 Limestone: Dblack, dense, thin-bedded. 3
3 Limestone: black, dense.. Poorly exposed. 12
2 Limestone: Dblack, shaly, gray-weather-
ing.. Base of killians member., 5
1 Limestone: gray, shaly, and tan, slabbdy.
Poorly exposed.. 2
Total Thickness 27 o
Fossils:

Bed 5 is composed of little else than crinostyli ceuented
tozether with black shaly limesione,.

3ed 3:

Crinostyli, indet.

Brachliopoda:
Chonetes sp..aff., C. fragilis Stewart
Cyrtina sp.
Mucrogpirifer sp.. I
Platyrachella? sp.
Schizophoria sp.

Trilobita:
Proetus sp..

Fish plate, indet..

Bed 2:

Coelenterata:
Favosites sp..
Crinostyli, indet..

2racniopoda:.
Athyris sp.
Mucrospirifer sp..1I
Pholidostrophia spe.
Schizopnoria spe.
Strooheodonta sp.

Locality 4
(63)

Outcrbp of the Killians in Sec.. 5, Te. 34 N., R. 1 Z., where
STATE Highway No.. 33 crosses Milligzan Creek. The sectlon
is poorly exposed, and fossils were not collected,
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Locality 4 (Continued)

sensnaw formation, Killians member:

Thickness

Bed No. Litholozy Feet 1Inches
1 Limestone: black, shaly, slabby. 5 (=st1-
Mucrospirifer sp.. I abundant. mated)

Locality 5

}11ligan Creek exposures of the Ferron Point and Zenshaw
formations.. A traverse was run and elevations carried up-
stream from the bridge of the Detrolt and Mackinac rail-
road across Millizan Creek, where the top of the Rockport
uarry formation 1s exposed. The traverse ended where
}11lizan Creek crosses the western line of Sec.. 31, T. 35 ii.,
R. 1 E. Beds 14 to 19 were measured in a high bluff in

the north-central part of Sec. 31, where the Milliszan makes
a turn to the northwest. (Due north of the section number
"31" on Pl., I). Beds 10 and 13 are found between the above
locality and the point where the creek crosses tne eastern
line of Sec. 30, T. 35 N., R 1 E. Bed 10 1s exposed at
the base of the ridce about 100 feet north of the point
winere Millizan Creek crosses the line between Secs. 29 and
30, Te 35 Noy, R 1 E. The other beds occur in ledzge out-
crops along the creek down the valley from this last point.

Genshaw formation::

Thickness
Bed No.. Lithology Feet Inches
19 Limestone: gray, thin-and irrezularly
bedded. 7
18 Limestone: gray, massive, fine to me-
dium texture. Fragmentary fossils. 3 4
17 Shale: calcareous, licht gray, soft. 1
15 Limestone: gray, massive. Lower &
inches is coquina. 1 S
15 Shale: calcareous, gray, cruubly. 1 4
14 Limestone: gray, poorly bedded. A
l-inch layer of shale at base.. 2 6
13 Limestone: alternating lizht and dark
gray, regularly bedded.,. Silicified
fossils,. b)
12 Limestone: dark gray to black, shaly. 2 6
11 Limestone: 1lizht to dark gray, shaly
layers. Poorly exposed. 9
10 Limestone: gray to black, NMedium and
well bedded. 3 9)
9 Limestone: dark to lizht zray, shaly.. 10 6
Covered interval, 4
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Genshaw formation (Continued):

Thickness
Hed No. Lithologzy Feet Inches
8 Limestone: dark zray, shaly, thin and
poorly bedded. 2 o
7 Limestone: gray, crystalline, poorly
bedded. 2 6
6 Limestone: dark to lizht gray, shaly. 5 5
5 Limestone: Dblue-gray to black, arzil-
laceous. 5
4 Limestone: dark gray, arzillaceous., 4
Covered interval. S
3 Limestone: dark bluish-gray, shaly. 3
2 Limestone: gray, irregularly bedded. 3
Ferron Point formation:
1 Limestone: greenish gray, soft, very
shaly. 3
Covered interval. (Estimated). 1
Total Thickness o4 8

Top ¢f Rockport Quarry formation.

Fossilsa:s
BZed 17:

Coelenterata:
Favosites sp.

Brachiopoda:
Athyris sp.
Atryp2 sp. (larze)
Mucrospirifer sp. I
Stropneodonta sp.

Bed 15:
Coelenterata:
Favogites sp..
Horn Coral, indet.
Prismatophyllum sp.
Stromatopora? sp. (small mamelons; colony cylindri-
cal; rounded ends.)
5.7 sp. (large, widely spaced mamnelons)
Crinostyll, indet.
Bryozoa, indet.
2rachiopoda:
Atrypa sp. (large)
Mucrospirifer sp. I
Stropheodonta sp. aff. S.. demissa (Conrad)
éo SPe
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Fossils (Continued):
3ed 14:
Coelenterata:
aulooporsa sp.
Favosgites sp. (dizitate type)
Crinostyli, indet.
3ryozoa:
Fenestella sp.
Zryozoa, indet.
3rachiopoda:
athyris sp.
atrypa sp. (large)
Czrtina SP.
lthyris? sp.
xucrocoirifer sv. I
Pentanerella? sp. I
P.? spe V
Platyrachella? sp.
Sieverella sp. II
Stronneodonta erratica var., solidicosta winchell

3ed 13:
Ccelenterata
ravosites sp..(soneroiaal coralla)
Prismatoohyllum sp.
Crincstyli, indet.
3rachiopoda:
Platyrachella? sp.

Bed 10:
Brachlopoda:
Sieberella sp. 1
Trilooita:
Proetus sp.

Bed 9:

Coelenterata:
Aulopora? sp.
Clathrodictyvon cf..retiforme (i’icholson and iurie).
Favosites sp. (both dumose and dizitate types).
Prigmatophyllum sp.

Crinostyli, indet.

3ryozoa:
Fenestella sp.

Brachiopeda:
Atrypa sp.
Pentamerella? sp. 1
P.? sp. V
Pla;yrachella? 8D
Sieberella sp. 1II
Stropheodonta sp.
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Fossils (Continued):
ted 8:
Coelenterata?:
Clathrodictyon c¢f. retiforme (Ficholson and Kurie).

3ed T:
Coelenterata?:

Clathrodictyon cf. retiforme (Nicholson and lurie).
2rachlopoda:

Strooheodonta sp. aff. S. demissa (Conrad)
Pelecypoda:

Pterinea sp.

Bed 5:

Coelenterata:
Horn coral, indet.

3rachliopoda:
Atrypa sp. (small)
Pentamerella? sp. V
Prollidostrophla sp.
Platyraciiella? sp.
Schuchertella? sp.
Stropheodonta sp.

Bed 4:
Brachlopoda:
Atrypa sp. (larze)
Pentamerella? sp. aff. P. dubia Hall
P.? sp. I1I

Bed 2

Coelenterata:
Horn Coral, indet.

3rachiopoda:
Athyris sp.
Atrypa sp. (small)
Pentamerella? sp.. IV
Stropheodonta cf. erratica Winchell

, Bed 1::

Coelenterata:
Aulopora sp. aff. A. serpens Rominger
Favosites sp. (placenta type)

Brachiopoda:
Atrypa sp. (small)
Delthyris? spe.
Mucrospirifer sp. I
Pentamerella? sp. aff. P. dubia Hall
Stropheodonta erratica var,.. fissicosta Wwinchell
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Locality &

Exposures of the xillians member in road cut, NW cor.,
Sece 9, Te 34 N., R. 1 E., and the small inlier of pre-

Killlans Genshaw in the ditch on south side of State High-
way 33, opposite end of blind road, NEZ, Sec. 8, T. 34 N.,

R. 1 E‘

Genshaw formation, Killians member:

sed No. Lithology

3 Limestone: ©black, dense, hard.

2 Shale: Dblack, platy. Base of Killians.

1 Limestone: 1lizht gray, argillaceous.
Total Thickness

Fossils:

Bed 3:

Coelenterata:
Horn Coral, indet.

Crinostyll, indet.

Brachiopoda:
Chonetes sp. aff. C. fragzilis Stewart
Platyrachella? sp.

Fish plate, 1indet.

Bed 2:
Coelenterata:
Stromatopora? sp.
Sryozoa:
Fenestella sp.
Brachiopoda:
Atrypa sp. (large)
Cyrtina alpenensis Ha2ll and Clarke
Cyrtina sp. I
Cyrtina sp.
Mucrospirifer sp. I
Pholldostroovhia sp.
Platyrachella? sp.
Productella sp.
Pelecypoda, indet.,

Bed 1:
Coelenterata:
Favcsites sp. (digitate type)
Bryozoa:
Fenestella sp.
Bryozoa, 1indet.

Thickness
Feet Inches

O\ Oy

(O) [\VI Ol



Fossils (Continued):
8ed 1 (Continued):
3rachiopoda:
Atryoa sp. (largze)
Chonetes sp. aff. C. fragilis Stewart
1

Cyrtina alvenensisg Hall and Clarke
Cyrtina sp.
Mucrospirifer sp. I
Pentamerella? sp. V
Phollidostrophia sp.
Platyrachella? sp.
Sch:izophoria sp.
Stropneodonta cf, erratica Winchell
Stropheodonta sp. aff. 3. demissa (Conrad)
Stropheodonta sp.
Pelecypoda, indet.
Trilobita:
Proetus sp.

Locality 7
(23)

This Genshaw section 1s exposed below Iower Dam in Sec. 3,
T. 3% N., R. 1 E.,along 3lack River.

Jenshaw formaticn:

Thickness
Bed No. Lithology Feet Inches
9 Limestone: 1light gray, shaly. 2 2
8 Limestone: dull gray, hard, shaly. 1
7 Limestone: tan to light gray, irregularly
bedded, argillaceous. 2 4
6 Limestone: brownish gray, thick bedded,
_dense, hard, bituminous. 2 5
5 Limestone: 1light gray, soft, poorly bedded,
lower 5 inches very shaly.. 2
4  Shale: calcareous, light gray. 1
3 Limestone: black, shaly. 2 5
2 Limestone: 1light gray, hard. 2 6
1 Limestone: gray, shaly. 1 4
Total Thickness 17 4
Fossils:
Bed 9:

Coelenterata:
Clathrodictyon cf. retifcrme (Nicholson and :urie)
Favosites sp. (digitate type)
Brachiopoda:
Atrypa sp. (large)
Pentamerella? sp. I
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Fosgils (Continued):
ged 8:
Crinostyli, inadaet.

Bed 6:
Brachiopoda:
Atrypa sp. (large and small)
Pentamerella? sp. I
Platyrachella? sp.

Bed 5:

Coelenterata:
Aulopora sp.
Horn Coral,. indet.
Favosites sp.

Crinostyli, indet.

Bryozoa:
Fenestella cf. me=alopora Delss

Brachliopoda:
Athyris sp.
Atrypa sp. (large and small)
Ioucrospirifer sp. 1
Platyrachella? sp.
Stropheodonta sp. aff. S. demissa (Conrad)
Se 8D.

Bed 4:
Coelenterata:
Favosites sp. (both digitate and dumose types)
Brachiopoda:
Athyris sp.
Atrypa sp. (large)
Delthyris? sp.
Mucrospirifer sp. 1
Pentamerella? sp. I
P.? sp. V
Pholidostrophia sp.
Platyrachella? sp.
Productella sp.
Stropheodonta cf. erratica Winchell
S. erratica var. solidicosta Winchell
Se SpP.
Pelecypoda:
Pterinea sp.

Bed 3:

Coelenterata:
Aulopora sp.
Prismatophyllun sp.

3ryozoa:
Fenestella sp.
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rosgils (Continued):
Bed 3 (Continued):
3rachiopoda:

athyris sp.
Atrypa sp. (large)
mucrospirifer sp. I
Pentamerella? sp. I
Pholidostrophia sp.
Platyrachella? sp.
Productella sp.
Sieberella? sp. II
Stropheodonta c¢f. erratica Winchell
S. erratica var. golidicosta winchell
S. 8p.

Bed 2:
Coelenterata:
Clathrodictyon cf. retifcrme (Nicholson and liurie)
Crinostyli, indet.
Brachiopoda:
Atrypa sp. (larze)
Pentamerella? sp. I
Platyrachella? sp.
Stropheodonta sv.
Trilobita:
Proetus sp.

Bed 1:
Coelenterata:
Favosites sp. (both dizitate and spheroidal coralla
present)
Prismatophyllum sp.
Crinostyli, indet.
Bryozoa:
Fenestella sp.
3ryozoa, 1indet.
Brachiopoda:
Atrypa sp. (large)
Delthyris? sp.
Mucrosnirifer sp. 1
Pentanmerella? sp. I
P.? sp. VI
Platyrachella? sp.
Productella sp.
Schizophoria sp.
Sieberella? sp. II
Strophiecocdonta cf. erratica %Winchell
Se..erratica var, golidicosta Winchell
S. sp. aff. S. demissz (Clonrad)
Pelecypoda:
Pterinea? sp.
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Locality 8

Exposures found at four places along the roaa
following the center line of Sec. 34, T. 35 N., R. 1 E.
(See P1l. I). Tre northernmost outcrop is at the N. %
cor., Sec..34, and extends about 100 feet south of the
corner. No strata are exposed between this outcrop and
a low scarp 1,230 feet south of the IN. % cor., In the scarp
is exposed bed 6, which yilelded only undetermined stroma-
toporoids. A concealed interval extends to the base of
the hill at the center of the section. (See Figz. 4).
Along this hill beds 4, 5, and 6 are exposed. DBed 6 is

in the Clathrodictyon-Fentamerella zone and 1s best exposed

1,800 feet east of the center % cor., Sec. 34. There are
no outcrops from the top of the hill for a distance 3,300
feet south of the N. % cor. At 3,300 feet, however, beds
7, 8, 9, 10, and 11 are seen in the roadcut. Bed 10 is

a 2=-foot layer of dense black limestone, typical of the
Killians. A dip of 5° to the south taken on this member
is the only dip measurable in Sec.. 34.

The relatively long distance between outcrops
and the lack of dlp measurement makes interpretation of
the stratigraphic relations of these outcrops difficult.
Cne interpretation, considered to be the more probable,
is shown on Fig. 4. This figure 1s based on the assump-
tion that the exposures lie on the southern limb of a con-

centric anticlinal fold, as indicated by structural evidence
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from outside of Sec. 34, (See Pl. III). The thickness
of the beds based upon the cross-section is 101 feet.

Bed 10 is the Killians limestone, althoush the exposed
section is thin. Thus there would be 97 feet of strata,
exposed and concealed, between the Killians expcsure and
the N. 1 cor. of Sec. 34. This would make the calculated
elevation on the top of the Rockport 733 feet at the N. 3
cor.,, Sec. 34, T. 35 N., R. 1 E. (See Pl. III). An ele-
vation of 720 feet 1s more compatible with structural evi-
dence (see discussion below); consequently, Fiz. 4 may
represent an interpretation having 13 feet of possiblse
error.,

Another interpretation is shown on the correla-
tion chart (Fiz..5). In this figure the outcrops are as-
sumed to represent rocks lying directly on each other from
north to south. This latter interpretation 1s considered
to be less plausible than the former, for structurzal evi-
dence 1is lacking, since the top of the Rockport would be
found at an impossible elevation on the basis of the local
structure. Furthermore, fossils collected from the X. 3%
cor., are those found elsewhere 1n the lower third of the
Genshaw, and only the placing of this section on the 1limb
cf an anticline would allow this outcrop to occupy its

proper'étratigraphic position.
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Loc2ality 8 (Continued)

Genshaw formation, Killians member:

Thickness
Bed Yo. Litholoszy Feet Inches

11 Limestone: 1lizht gray, shaly. 1

10 Limestone: Dblack, dense, almost litho-
graphic. Base of Killians.

9 Shale: 1lizht gray, calcareous.
"Chonetes zone" of Fig. 4.

8 Shale: 1light gray, calcareous,
"Cyrtina zone".

7 Limestone: Dblack, shaly.

6

[
(S I\ VI V]

Covered interval, (Estimated).
Limestone: gray, shaly, poorly ex-
posed. Contains thin gray shale layers.
¥Pentamerella-Clathrodictyon zone".
Limestone: massive, lizht gray.
Limestone: 1light gray, very shaly.
Covered interval.,.
Limestone: gray, argillaceous.
Covered interval. (Estimated).
Limestone: dark gray to black, dense.
Shale: 1light gray, calcareous.

Total Thickness

N

[

HN W U
)

HIN HUrovn s
()

(=)
O

Fossils:
Bed 10:

Coelenterata:
Horn coral, indet.
Prismatophyllum sp.

Brachliopoda:
Athvris sp..
Atrypa sp. (large)
Cyrtina alpenensis Hall and Clarke
Pholidostrophia sp.
Platyrachella? sp.

Cephalopoda:
Gomphoceras? sv.

Trilobita:
Proetus sp.

Fish plate, indet.

Bed 9:
Coelenterata:
Favosgites sp. (disitate and dumose types)
Bryozoa:
Fenestella sp.
Bryozoa, indet.
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Fossils (Continued):
Sed 9 (Continued):

2racniopoda:
Athyris sp.
Atrypi sp.
Chonetes sp, 2ff. C. frazilisg Stewart
Cyrtina sp.
Mucrogpirifer sp. I
Pholidostroonia sp.
Platyrachella? sp.
Productella sp.
Stropneodonta erratica var. solidicosta Wwinchell
Se. 8D

Ostracoda, indet.

Bed 8:
B3rachiopoda:
Atrypa sp.
Cyrtina alvenensis Eall and Clarke
Cvrtina hamiltonensis Hall

Cyrtina sp. I

Cyrtina sp.
Mucrospirifer sp. I

Pholldostroophla sp.

Platyrachella? spe.

Strovneodonta cf. erratica wWincnell
S. sp. aff. 3. concava Hall

S. sp. aff, S. demissa (Conrad)

Se BDo

Bed 6:
Coelenterata:
Clathrodictyon cf. retiforme (Nicholson and kurie)
Brachiopoda:
Cyrtina alpenensis Hall
Pentamerella? sp. I
P.? sp. 111
P.? sp. V
P.? sp. VI
Platyrachella? sp.
Trilobita:
Proetus sp.

Bed 4:

Coelenterata:
Clathrodictyon c¢f. retiforme (Nicholson and kurie)
Favosites sp..(digitate type)
Prismatophyllum sp.

Crinostyll, indet.

Bryozoa:
Fenestella sp.
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Fossils (Continued):
3ed 4 (Continued):
Brachlopoda:
Atrypa sp.
Cyrtina hamiltonensis Hall
Pentamerella? sp. V
P.? sp. VI :
Platyvrachella? sp.
Productella sp.
Stropheodonta sp.

Bed 3:
Coelenterata:
Stromatopora sp. (large, widely-spaced mamelons)

Bed 2:

Brachiopoda:
Mucrospirifer sp. I
Pholidostrophia sp.
Flatyrachella? spe.

Pelecypod, indet.

Bed 1:

Brachiopoda:
Athvyris sp.
Atrypa sp.
Chonetes sp. aff. Co frazilis Stewart
Cyrtina alpenensis Hall and Clarke
Mucrospirifer? sp.
Mucrospirifer sp. II
Pentamerella? sp.. aff. P. dubia EHall
2.? SDe III
P.? sp. IV
Pholidostrophia sp.
Platyrachella? sp.
Schizophoriz sp.
Strophecdonta erratica var. fissicosta Winchell
S. . erratica var, solidicosta winchell
Se. Sp.

Pelecypoada:
Pterinea sp.
Indet. (Glyptodesma type)

Trilobita:
Proetus sp.

Fish plate, indet.

Locality 9

Section exposed at the base of the ridze, known locally as
Limestone Hill, on the western line of Sec., 22, I. 35 L.,
R. 1 E., 1,780 feet north of the SW cor. Cutcrop bezins
about 10 feet above the base of the Genshaw fcrmation.
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Locality 9 (Continued)

Zenshaw formation:

, Tnickness
3ed Lo, Lithologzy Feet Inches
2 Limestone: 1light to dark gray, poorly
bedded. 5
1 Limestone: 1lizht gray, shaly. Poorly
exposed. 3

Total Thickness 13

Fossils
Bed 2%

Coelenterata:
Stromatopora? sp. (larze, widely spaced mamelons)

Crinostyli, indet.

Sryozoa, indet.

Brachiopoda:
Atrypa sp.
Cyrtina sp.
Stropreodonta sp.

Pelecypoda, indet.

Trilobita, indet.

Bed 1:
Coelenterata:
Prisma2tophyllum sp.
Stromatopora? sp. (large, widely spaced mamelons)
Crirostyli, indet.
3rachiopecda:
Pentamerella? sp. VI
Platyrachella? sp.
Stropheodonta sp.

Locality 10

Top of the sub-Killians as well as the Killians member of
the Genshaw formation found in low cuestas in the Nz, Siig,

Sec. 3%, Te 35 Nuo, Re 1 <., two and a half miles northeast
cf Tower,

Censhaw formation, Killlans member:

Thickness
Bed XNc. Lithology Feet Inches
3 Limestone: black, dense, shaly layers 4 6
2 Shale: Dblack, calcarecus. 3Base cf
Killians member. 7 5

1 Limestone: 1light gray to black, arzil-
laceous. 7
Total Thickness 19
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Locality 10 (Continued)
Localivy 1V

Foesils:
Bed 3:
Coelenterata:
Favosites sp. (spheroidal corallum)
Bryozoa, 1indet.
Cephalopoda:
Fompnhecceras sp.

Bed 2:

Coelenterata:
Aulacophyllum spe.
Favosites sp. (digitate type)
Prismatophyllum sp.
Stroratopar® sp. (larze, widely spaced mamelons)

Crinostyli, indet.

Bryozoa:

Fenestella sp.
3rachiopoda:
Athyris sp.
Atrypa sp. (large
ucrospirifer sp. I
Phclidostrovhia sp.
Platyrachella? sp.
Productella sp.
Schizophoria sp.
Schuchertella? sp.
Stropneodonta sp.
Pelecypoda, indet.
Trilobita:
Proetus sp.
Fish plate, indet.

Bed 1:
Coelenterata:
Prismatophyllum sp.
Stromatopora? sp. (small mamelons)
Crinostyli, indet.
Brachiopodas
Atrypa sp. (large)
Chonetes sp. aff. C. frazilis Stewart
Cyrtina alpenensis Hall and Clarke
C. 8pe I
Delthyris? sp. I
Mucrosvirifer sp. I
Pentamerella? sp. VI
Platyracnella? spe.
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Locality 11
(29)

Composite section of the Ferron Point and the lowest Dbeds

of the Genshaw obtained from the exposures in the abandoned
quarry of the Cnaway Limestone Co. at =2lack Lake and in the
cliff along the southern shore of the lake, in Sec. 7, T. 35
Ne, Re.2 E.. The fauna from the Ferron Point formation 1is
the best preserved of any in the area of study.

Zenshaw formation:

Thickness
Bed No. Litholoazy Feet Inches
4 Limestone: dense, gray, slizhtly arzil-
lacecus. 7
3 Limestone: dense, light gray, thick-
and well-bedded. 3
2 Limestone: dense, massive, thick-
bedded. Many overturned coralla of
Prismatophyllum sp. Base of Genshaw. &) 1S

rerrcn Point formation:

1 Shale: greenish-gray, thin-bedded,
plastic, intercalated limestone layers. S
Total Thickness 25

OY

Top of Rockport Quarry formation.

Fosslils:
3ed 4:
Coelenterata:
Prismatophyllum sp.
Brachiopoda:
Pentamerella? sp. III
P.? sp. IV

Bed 2:

Coelenterata:
Prismatophyllum sp.
Stromatopora? sp. (very small, closely spaced mamelons)

Crinostyli, indet.

BErachiopoda:
Sieberella sp. I

Bed 1:
Coelenterata:
Auloporz sp. aff. A. serpens Rominzer
Cystiphyllum sp.
Favosites sp. (dizitate type)
Horn coral, indet,
Prismatophyllum sp.
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Fossils (Continued):
Bed 1 (Continued):
Echincderma:
Crinostyli:
CFS cf., A Davies
CC c¢f. 2 Davlies
CC cef. 4 Davies
CCT7A Davlies
CC3 c¢f. A Davies
CC indet. Davies
Bryozoa:
Fenestella sp.
Bryozoa, 1indet.
Brachiopoda:
Athyris sp.

Atrypa sp. (small)
Chonetes sp. aff. coronatus (Conrad)

C. sp., aff. C. fragilis Stewart
Delthyris? sp.
Mucrospirifer sp.. 1
I_‘I_o Sp. II .
Pentamerella? cf. pavilionensis Hall
Schuchertella sp.
Pelecypoda, indet.
Pelecypoda:
Pterinea cf., flabellum (Conrad)
Ca.stropoda?:
Tentaculites sp..aff. gyracanthus (Zaton)
T. cf. scalariformis Hall
Trilobita:
Proetus sp. I (small)
P. sp. (large)

Locality 12

Intermittent exposures of the Genshaw found along an escarp-
ment trending approximately east-west in the Szgz, Sec. 25,
T. 35 N., R. 1 E. Best exposed along road 1,100 feet south
of the Vg cor., extending in escarpment to the E; cor.,

Sec, 30, Te 35 N., R. 2 E.

Genshaw formation:

Thickness
Bed No. Lithologzy Feet Inches
5 Limestone: gray, shaly. 2
4  Limestone: gray, argillaceous. 5
3 Limestone: 1light gray, shaly. 2 5
2 Limestone: dark gray to black, poorly
bedded, dense. 2 6
1 Limestone: dark gray, dense, unevenly
bedded. 10

Total Thickness 22

!



Locality 12 (Continued)

Fossils:
3ed 5:
Coelenterata:
Stromatopora? sp..(large, widely spaced mamelons)

3ed 4:
Coelenterata:
Prismatophyllum sp.
Crinostyll, indet.

3ed 3:
Coelenterata:
Prismatophyllum sp.

Bed 1:

Coelenterata:
Favosites sp.
Prismatophyllum sp.
Stromztopora? sp. (small, closely spaced mamnelons)

Brachiopoda:

Atryoa sp.
Cyrtina sp.
Pentamerella? sp.
Platyrachella? sp.
Stropheodonta sp.

Locality 13

Section obtained by traverse run from 1,330 feet east of
center, Sec. 32, past Rowe School to last Genshaw outcrop
1,400 feet north of W.i cor., Sec. 29, T. 35 H., R. 2 E.
Exposures are found intermittently along low escarpment trend-
inz N. 40° W. This section also includes one small exposure
which i1s 1,580 feet north of the last-named Genshaw outcrop

in Sec. 29; found alongz the hizhway.

Zenshaw formaticn:

Thickness
Bed KXo, Lithologzy Feet Inches
7 Limestone: dark gray, thin-bedded. 2
Concealed interval. 7
5 Shale: calcareous, lizht gray. 1
5 Limestone: 1lisht to dark gray, massive. 2 S
4  Limestone: tannish gray and shaly at top,
grades into lizht cray, thin-btedded at
bace., "Clathrodictycn zone'.. 7
Concealed ainterval. 5
3 Limestone: gray, massive, dense, 2
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Locality 13 (Continued)
Genshaw formation:

Thickness
3ed No. Lithologzy Feet Inches

2 Limestone: 1liznht sray, shaly, thin-

bedded 2

Concealed interval. s
1 Limestone: massive, well-bedded, dark

gray, shaly at base. b

Total Thickness 39 8}

Horn corals, indet.
Crinostyli, indet.
Bryozoa, 1indet.
2rachiopoda:
Atryon2 sp.
Pentamerell® sp. I
Platyrachella? spo.
Strophsodonta sp.

Zed 5:
Srachiopoda:
Pentamerella? sp. V

‘Bed 5:

Coelenterata:
Stromatopora? sp. (small, widely spaced mamelons)

Bryozoa:
Fenestella sp.

Brachiopoda:
Athyris sp.
Atrypa sp.
Mucrospirifer sp.. 1
Pentamerella? sp.
Pe spe 1 :
Pholidostrophia sp.
Platyrachella? spe.

3ed 4:

Coelenterata:
Clathrodictyon cf. retiforme (Nicholson and Hurie)
Prismatophyllumn sp.

Brachiopoda:
Platyrachella? sp.
Stropheodonta sp..2ff. 3. demissa (Conrad)
Se sSp.

Pelecypoda, indet..




Fossils (Continued):
Sed 1

Coelenterata:
Favosites sp.. (dumose type)

Brachiopoda:
Atrypa sp.
ucrospirifer sp. I
Pholldostrophia sp.
Platyrachella? spe.
Stropheodonta sp.

Locality 14

Rocks exposed 180 feet south of SE cor., Sec. 30, T. 35 .,
Re 2 Z., One and one-half miles north of Cnaway. Not shown
on the correlation chart, Fig. 5. The upper two beds, beds
2 and 3 below, are pronably the lower part of the Newton
Creek limestone. The fossils contained are so different
from those found in the top of the subjacent Killians mem-
ber, bed 1 below, that the writer did not study them..

Dr. G. A. Cooper of the U. S. National lkuseum is examining
this faunule to determine whether or not it 1is typical of
the Newton Creek..

Genshaw formation, Newton Creek limestone member:

Thickness
Bed No. Lithology reet Inches
3 Limestone: tan to brown, crystalline,
dense, hard. 1
2 Limestone: 1lizsht tannish-gray, pure, dense,
crystalline,. Base of Newton Creek. 1
Killlans member:
1 Limestone: ©black, biltuminous, shaly. 2
Total Thickness 4

Fossils:
Ded 1:
Coelenterata:
Favosites sp.
Crinostyli, indet.
Bryozoa, 1indet..
Brachliopoda:
Athyris sp.
atrypa spe.
Pentamerella? sp. V
Platyrachella? sp.
Pholidostrophia sp.
Productella spe.
Schizopnhoria sp.
Sleberellaf spe.. II
Stropheodonta sp.
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Locality 15

Ledges of Killians limestone below water level on Upper
Black River in =4, Sec. 13, T. 34 L., R. 2 E. Ko collec-
tions were made,

Locality 16

Section obtained by study of the samples of the exploratory
well, Campbell No. 1, drilled in S$, NEi, Sec..7, T. 34 X.,
Re 1 We The detalled descriptions are limited to the Gen-
shaw and Ferron Point formations, but the general lithology
and thickness of the overlying and underlying formations

1s also given. Elevation at surface, 847 feet above sea
level.

Formation Litholozy Thickness Depth

Glacial drift 25 25

Gravel Point
Gorbut member

Grey and black linestone 15 40
Koehler
Buff and ~ray limestone ) 100
Genshaw
rKillians member
Limestone: dark gray, argillaceous. 5 105
Limestone: gray porous, and black lamin-
ated.. Pyrite. Fossil fragments. 5 110
Limestone: black, shaly. Bryozoa. 5 115
Limestone: black. Pyrite.. Bryozoa,
crinostyli.. 5 120

Limestone: black to light gray argll-
laceous with a 1little brown dolomite.
Crinostyli, bryczoa, mastrovod., Pyrite. 10 130

Total thickness, Killians 30 feet

Limestone: 1lizht to dark gray, argil-
laceous. Crinostyli, Tentaculites sp.,

bracnhiopods. 5 135
Limestone: hard, dense, argillaceous,

buff; some grey dolomitic. Bryozoa. 10 145
Limestone: 1light gray, argillaceous. 5 150
Limestone: 1light gray, shaly. 15 155

Limestone: gray to white, calcite crys-
tals., Orinostyli, brachiopods, bryozca.

Some pyrite. 5 170
Limestone: 1light gray shaly. Pyrite.
Crinostyli, Tentaculites sp., Bryozoa. 15 185

Limestone: gray, argillaceous. 2Pyrite.
Crinostylli, Cyrtina? sp., bryozoa. 15 200
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Formztion Litholory Thickness Depth
Genshaw (pre-Killians, Continued)

Limestone: gray, black streaked, dense.
Pyrite, bryozca, Ientzculites sp.,

brachiopods. 5 205
Limestone: gray, argillaceous. Crino-
styli, Strophecdonta? sp. 5 210

Limestone: gray, dense, arzillaceous.
White calcite frazments. Crinostyli
and brachiopod fracments. 10 220
Limestone: dark gray, shaly, bitum-
inous streaks.. Pyrite, bryozoca and
an ostracod.
Limestone: dark gray. Calcite crys-
tals, Crinostyli, bryozoa, Tentacu-
lites sp. 5 230
Limestone: gray, dense, argillaceous.
Pyrite. Bryozoa, crinostyli, ostracod. 10 240
Limestone: dark gray, argillaceous.
Calcite and pyrite crystals. Crino-
styli, bryozoa. 8 248

Total thickness of Genshaw

(includinz Xillians) 148

225

Ul

Ferron Point

Shale: calcareous, lizht gray, soft,
plastic when wet. Frazuments of brachic-
pods; crinostyli. 7 255

Rockport Quarry

Limestone: buff, lithographic at top,
stylolitic; lower 20 feet 1s black, bil-
tuminous, some dolomitic, 50 305

Bell shzale

Dark gray, limy shale. Pyritiferous.
Crinostyli abundant.. 90 292

Top of Dundee limestone.
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SYSTZwATIC DESCRIPIICLS CF rC351ILS

Phylum BRACHICPCDA
Crder PRCTRZLATA 3eecher

Genus CHOKEZTZS Fischer de Waldhelm 1837
The observed characteristics of the Genshaw and
Ferron Point representatives of this genus coincide with
VWeller's description. (1914, pp. 78-79. Also consulted
was Hall and Clarke, 1892, p. 303). TIwo specles of the genus
are recoznlzavle; ezach has a limlited stratizraphlic range.
Cronetes aff. Co. frazilis Stewart 1927

Chonetes frazilis Stewart, Ohio Geol. Survey; 4th Ser., Bull.
32, 1927, pp. 30-39.

Description.--Shell concavo-convex;,sugemicircular in out-

line; small---dimenslons of average specimen: 1length, 10 mm,.,
width, 13 ma., thickness, 3 mme. Greatest width at mid-
length of shell, but some specimens exhibit an extended
hinge line which makes the shell mucronate with hinge-line
width equal to greatest breadth of valves. Ventral valve
gently convex with rounded apex near or slightlj anterior
to center of valve; postero-lateral reglon somewhat flattened,
Concave cardinal area narrow, making a small anzgle with the
plane of valve, postero-lateral margins of cardinal area
bear about five spines at obligue angles. Trilangular del-
thyrium small and closed by a sharply convex deltidium..
Small papillae on inner surface of ventral valve..

Dorsal valve concave, concentric with inner sur-
face of ventral valve; cardinal area narrow--less than 1 mm.

wide.



Surface of both valves finely multicostellate;
fine, low, rounded costellze are crossed by concentric growth
lines; costellae number 16 in 5 mm. on ventral valve 5 mm.,.
from beak, Bifurcation common on anterior half of shell.
cemarkg.~~-C. affe Co fra—1lis closely resembles Z. frazilis
Stewart from the Silica shale of Chlo, but Dr. G. M. Zhlers
of the kMuseum of Paleontology at the University of Michigzan
nas compared the Genshaw forms with topotypes of C. fragilis
and states that the

"...Genshaw specimens have more rounded cos-

tellae than typlcal examples of Co. frazgilis,

they probably belong to a distinct species,

There are a very few small shells in the Sil-

lca shale which resemble the Genshaw speci-

mens in respect to the rounded character of

the costellae; they differ from the latter,

however, in being relatively wider." (Ehlers,

1542, Personal Communication,)

These observations were confirmed by the writer after com-
parison of the Ferron Point and Genshaw forms with topotypes
of Co frazilis in the possession of the Geolozy Department
at Michigan State Collegze.

This species was found at several localities occu-
pyinzg positions in the trensitional beds at the base of the
Killians member and in a zone about 95 feet lower, in the
Ferron Point formation. This 1s the form from which the
"Chonetes zone," best exposed in Sec. 34, north of Tower,
derlves 1ts name because of the abundant and consistent
occurrence of these forms,

Several speclimens of C. aff. Co frazilis were col-

lected from beds at the . % cor., Sec. 34, north of Tower,



end from the Ferron Point at 3Black Lake, This, then, is
a recurrent form,.

Cnonetes aff, C. coronatus (Conrad) 1842
Stroohomena carinata Conrad, Jour, Acad. Nat. Sci., Phila-
delphia, vol, 8, 1842, p.. 257, pl. 14, fig. 13. (Not avail-
able for reference,)

Chonetes coronatus Prosser, ld. Geol. Surv., Middle and
Upper Dev., 1913, p.. 143, pl. 11, figs. 18-21.

Chonetes coronatus Stewart, Chio Geol. Survey, 4th 3er.,
3ull. 32, 1927, pp. 37-33.

Description.--This species differs from C. aff. Co frazilis

in: ©belns larger, with average dimensions: 1length, 13 mm.,
width, 18 mm., estimated thickness, 3 mm.; in having fewer
(12) and larger costellae in 5 mm. at distance of 5 um. from
beak instead of 16 as in C. aff. C. fragilis; in having more
spines on each side of bezk (6 or 7); and in having more
and much coarser paplllae on the interior of the ventral
valve,
Remarks.--Comparison of this Ferron Point form with C.
coronatus frem the Silica shale of Chio shows the Cheboy-
san and Prescue Isle County form to be much more finely
costellate, and much thinner, although the two are similar
in size, Niss Grace Stewart, who has identifled C. coronatus
from the Silica shale states: "The large specimens have
slightly stronzer striations than 1s usuzl in
the species,..." (Stewart, op. cite., D. 33.)
This statement would indicate that the Ferron Point Cnonetes
may be quite as near C, coronatus from the New York Hamilton
as the Silica shale forms, differing chilefly in beinz thinner.

The characteristic shallow undefined sulcus along the middle



of the ventral valve 1is faint in some of the specimens

collected frcm the Ferron Point formation.

Genus PINTAMERILLA Hall 1857
The generic status of the followling described
members of the genus Pentamerella is not firmly established.
Eall (1887, pe.. 373) established the gzenus, but later investi-
gatlons (Hall and Clarke, 1894, p. 245) showed the necessity
for additional diagnostic features. Schuchert and Cooper
(1932, pp. 171-177) added further diagnostic criteria, but

it 1s still difficult to separate the gZenera Pentamerslla,

Sleberella, and Sypidula,

Cooper (1942, Personal Communication) states that
he has seen forms with a "rectimarginate anterior commissure"
and others "with a slight flexure developed in a ventral
direction." The Genshaw forms show a slight flexure in a
dorsal direction, but all other diagnostic criteria described
by Schuchert and Cooper are observed in the forms studied
by the writer. Cooper belleves that his species is more

like Pentamerella in 1ts ornamentation than true Gypidula.

He indicates his intention of calling the form Pentamere;;g?

in his own work, The same terminology will be followed here.
A portion of Schuchert and Cooper's generic de-
scription upon which the determinations are based is quoted

below:
"Exterior.--Outline subtriangular to subpent-
agonal; hinge-line narrow; cardinal extremi-
tles rounded; lateral profile biconveg, the
ventral valve having the greater convexity.
Anterior commissure uniplicate; dorsal fold



usually low, 1n some species nearly obsolete.
Ventral interarea narrow, curved, apsacline,
beak 1ncurved strongly, umbo swollen; delthyr-
ium with incipient ds1tidizl plates. Dorsal
interarea obsolete, beak curved under that

of the ventral valve. Surface usually multi-
costate, occasionally smooth. Shell substance
fibrous, impunctate.

"Ventral interior.--Teeth narrow and sharp;
spondylium duplex shallow;...septum short....
"Dorsal interior.--Netothyrial cavity deep;
plates supporting brachial processes broad
and flat, supported by thin curved plates
which unite in the mid-line of the shell to
form a cruralium that in some specimens is
supported by a low duplex septum,..." (Schuchert
and Cocper, 1932, p. 175).

Pentamerella? sp. I

Description.--Cvate to subtriangular in outline; biconvex,

ventral valve exhibiting greater convexity. Length equal

to width or slightly greater; thickness two-thirds to three-
quarters times the lengthe. Dimensions of a large specimen:

length and width, each 39 mm.,.thickness, 31 mm.; the forms

vary but little from these dimensions.

Ventral valve flattened in mesial area; steep
unbonal flanks, gentler slope toward anterior. An incipilent
fold appears to be present on anterior half of ventral
valve of some shells; anterior commissure shows slight
flexure in the dorsal directiong. Beak very strongly in--
curved, obscuring foramen and overlapping beak of opposite
valve,. Cardinal area small, concave, and narrow; concavity
variable in degree, Posterlor half of umbo faintly plicate,
beak smooth; anterior half of umbo and remainder of valve

covered by costae, 26 to 30 in number; 8 costae on fold of



specimen with 30 costae, Internally, the V-shaped spondylim
has short supporting septum.

Dorsal valve convex with prominent rounded umbonal
ridze; greatest depth posterior to mid-length of valve., Dor-
sal fold, faint on some specimens, on anterior two-thirds of
valve, Internally, the septal plates converge downward,
uniting to form a single septum which is attached to the
inner surface of the dorsal valve in a single straight line,
The upper septa Join the "thin curved plates" of Schuchert
and Cooper.

Remarks.--The dorsal fold is of generic significance since

it 1s the only criterion for distinguishing Pentamerella?

from Sieberella. These specimens are more heavily costate

and much larger than any of the other species of Pentamerellsa?

found in the Genshaw, There 1is some variation in the form
of specimens, even from the same bed, as well as in the nun-
ber of plications, in the steepness of the umbonal slopes,
and in the convexity of the dorsal valve,

Pentamerella? spe. I 1s limited to the Genshaw

beds below the Killians and occurs in greater abundance than

any other form of the Pentamneracea. The best specimens were
collected at Ralny River ralls which 1s three and a halfl
miles northeast of Cnaway. Good speclmens were also found

at the exposure at Tower Damn.,.



Pezntamerella? sp,. aff, P, dubia Hall 1860

Spirifer dubius, Eall, 13tn rept., Ne. Y. State Cladb. Lat.
Eist., 1860, p..90

Pentamerella dubia, Hall, Pal. of New York, vol. IV, 1857,
pe 379, ple. LVIII.

Pentamerella dubia, Hsll and Clarke, Pal. of New York, vol.
VIII, 1594, pl.. LAXI, figs. 32-37.

Description.--Shell subtriangular in outline; biconvex, con-

vexity of valves nearly equal; unbo of dorsal valve swollen,
Dimensions of average specimen: 1length 22 mm., width, 20 mn.,
thickness, 15 mm. 3Both ventral sulcus and dorsal fold nearly
obsolete and slightly unsymmetrical. There are 16 costae
on anterior border of ventral valve, 4 of which are in sul-
cus., Interior not seen, but worn exterior of a dorszl valve
indicates convergence of septa to Join inner surface in a
single straisht line.
Remarks.--rMost of these specimens are poorly preserved. They
differ from P.? sp. I in their much smaller size, 1n having
faint costae and these only on anterior extremity of shell,
and in being lorger than wide.. This form resembles P. dudia.
(Eall, 18560, p.. 90; Hall, 1867, p. 379, pl. LVILI, figs. 38
and 39, not 40-43; Hall and Clarke, 1894, p. 242 and 245,
pl. LXXI, figs. 34 and 35, not 32-33, 35-33.) 'Tne only dif-
ference is that the dorsal valve of the uensnaw forms 1s
relatively longer. wnot all of nall‘s figures illustrate
specimens similar to those found in the Genshaw; only those
figures named above do, but Hall's written descriptions ao
cover the uenshaw forms,.

Ihis species 1s limited to the lower 20 feet of

the genshaw,



Pentamerella? sp. 111

PDescription.--Shell subovate in outline; biconvex, ventral

convexity muca greater., Dimensions ol an average specimen:
lengtn, 23 mm.; wiath, 23 mm.; thickness, 16 mm, incipient
deltidial plates not opbserved, but tnese forms were referred

to Pentamerelia? because of the dorsal fold. 'L'he dorsal

fold 1s weax, as 1s tne sulcus in tne ventral valve, wignteen
faint costae occur on anterior nalf of shell; uwbo smootn; 5
costae on fold..
remargg.-=-~.? sp.. 111 has all tne characteristics ot P.? sp.
aff. r..dubila exceplt tnal 1t has a somewhat less prominent
dorsal umbo, a more obtuse umbonal angle, and a nearly ovate
outline,. rart of tne original snell material 18 preserved
1n most specimens,. |

inese torms are touna in greatest numoers 1n tne
lower 20 feet of tne u¢eénshaw, but some are found as niga as

bv feet above tne base,

Yentamerella? sp.. 1V

Descraiption.--Ventral valve subtiriangular to subpentagonal

in outline; ventral valve convex, beak i1ncurved, nO dorsal
valves available tor study. Length sligntly more than widtun.
Dimensions of average ventral valve: length, 20 mm., widtn
24 mm,, tnickness 13 mm, O sulcus or fold, Sixteen broad
rounaed costae, very faint on some specimens, Sligntly con-
cave interarea, ventral interior snows snarp, anterioriy

directed teetn..



Remarks,--Only 3 ventral valves, eacn irom a ditrerent local-
1ty, are available for stuay.. 1nese are referred to tue
genus witn nesitancy because tney lack the ventral tola tnat
would place tnem 1n Sieberella, 1ne otner genus Lo wnicn
tney mignt pe referred i1s yypiaula, and since aizgnostic
characters ot tnat genus are found only in the dorsal valve,
1t cannot be proved tnat tnese forms are not of yypiaula.
These ventral valves aitfer from t.? sp. aff. f. dubia in
being larger, in having a sligntly Qlaer umbonal angle, in
having coarser costae, and lacking any trace ot a sulcus..
P.? sp. 1v dirfers from r.? sp. 1il 1n 1ts more neariy tri-
angular outline, i1n being more coarsely plicate---only (
costae 1n 15 mm., 2s against 9 in 15 mm. ON Le? SDe Llllew==
and 1n naving a smaller umponal angle., ‘Lhere is some varid-
tion 1n tne dezree ot flattening of the umoo in tnese forms,
These specamens indicate that r.? sp. lv 18 limited

to tne lower 20 teet of the Genshaw..

rentamerella? sp. V

Remarks.--rhese forms are large, multicostate, dittering
from £.?7 sp. 1 in having mucn flatter valves witn resultant
decreasé in tnickriess and 1n being coarsely ana very irregu-
larly costate,. Dimensions of an average specimen: length
33 mm., widtn 3( mm., tnickness 24 mm, Jtndividual varia-
tions of tnis species are numerous, but the ncrmal tenaency

1s for biturcation to occur on tne crest of tne umbo.
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