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INTRODUCTION

Modern ostracoda are small bivalve crustaceans most of which live in
the sea, although some live in fresh water. Their adaptability to changing
environmental conditions meakes them common today and probably explains the
ocourrence of fossil ostracode in a variety of ancient sediments ranging in
age from Ordovisian to Recent. The fossil ostracoda as microfossils prove
useful for correlation purposes because they have a relatively short
goologic range, are abundant, wide spread and not readily destroyed by
drilling operatioas.

Most of the specimens used in this study were found in well cuttings
frem the middle Devonian Traverse Formation of Michigan (map 1 page 3,
figure 1 page 4), or from equivalent strata, the Hamilton Shale of Ontarieo
and the siiion. éh‘h, of Ohio (figure 2 page 5). Microfossils were also
collected at type localities of formatioms of the Traverse Group* beocause
it was belioved that those fossils might be of aid in the correlation of
subsurface gones with those at the surface.

Approximately 2,000 miorofossils, most of which were ostracodas, were
studied. Microfossils other than ostracoda, which have proven signifiecant
in this study, include the bryosoan, Acrogenia, and the oogonia of the

charophyte, Irocholodiscus.

+In this paper the Traverse will be referred to as a group when the individual
1ithological subdivisions are sufficiently defined to be represented as units
which can be used in geological mapping. 8outh of the outorop area the dis-
tinotions between the subdivisions of the Traverse are difficult to make. The
entire Traverse is therefore mapped as a single wnit and is properly referred
to as the Traverse Formation.



The ostracoda ococurring in the fraverse Formation were classified into
twenty-two genera. All the ostracoda obtained from well samples are concem-
trated in the lower half of the Traverse Formation. This vertical distribu-
tion does not agree with that from surface exposures, beocause ostracoda have
been colleocted from the younger as well as from the older members of the ex-
posed Traverse Groupe This disorepancy may be explained by the presence of
beds, near the center of the basin, younger than any eccurring near the rim.
Such an ooocurrence would suggest regressive overlap. It is worth noting
that Hake and Masbius state that the Squaw Bay at the top of the Traverse is

best represented towards the center of the Michigan Basin.

OBJECTIVES OF THE STUDY
The objeotive of this study is to determine the extent to which ostrae-
coda can be used in soning the Traverse Formation, either by showing re-
stricted ranges for a few genera, or by istabliahing a ocommon sone for the
overlapping portions of relatively long ranges of common forms.
Ae To investigate the distribution of ostracode within the Traverse Formation.
Be To determine if there is a single zone or a number of zones of ostracoda
 within the Traverse Formatiom.
C. To determine if the some or scnes follow the Michigan besin struocture and
refleot subsurfece structures in lower horizoms.
D. To f£ind out if the sone or sones pinch and swell within the Traverse
. Pormation, and thus suggest the possibility that other formations, below
or sbove, may also pinch and swell.
Ee To make a faunal 1list of all ostracoda found in cuttings of certain wells
drilled into the Traverse Formatiom.
Fo Attempt te show the relation of the Silieca shale of Ohio and the Hamilten

shale of Ontarie to the Traverse rormation of Miohigan.
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GENERALIZED COLUMNAR SECTION OF MICHIGAN
MICHIGAN GEOLOGICAL SURVEY DIVISION

1949

SYSTEM. SERIES [FORMATION, GROUP LITHOLOGY THICKNESS ECONOMIC PRODUCTS
RECENT
SAND. GRAVEL, CLAY, boulders, i SAND GRAVEL.PEAT. MARL
PLEISTOCENE | GLACIAL DRIFT mart 0-1000 | £aFsh WATER
“PERMO-CARBONIFEROUS™ | "RED- BEDS" SHALE, CLAY, SANDY SHALE gypsum
GRAND RIVER SANDSTONE. sandy shale 80-95 | BUILDING STONE_FRESH WATER
PENNSYLVANIAN, 5w SHALE, SANDSTONE fmestane,coal | 20-535 | SHALE-COAL.FRESH WATER.
LIMESTONE. SANDY OR CHERTY
BAY PORT LIMESTONE | SANDSTONE 2-100 | LIMESTONE, FRESH WATER
MICHIGAN SHALE . gypsum, anhydrite, sandstone 0-500] GYPSUM
"MICHIGAN STRAY" SANDSTONE 0-80 | GAS
_ FRESH WATER. BRINE
MISSISSIPPIAN| MARSHALL SANDSTONE . sandy shale 100-400 | pirat WALLRLD
COLDOWATER SHALE.sandstone. limestone 500-1100 | SHALE. FRESH WATER
SUNBURY SHALE 0-140
BEREA - BEDFORD SANDSTONE, SHALE 0-325] GAS.0IL
ELLSWORTH- ANTRIM SHALE. limestone 100-950 | SHALE, GAS
TRAVERSE LIMESTONE . SHALE 100-800 }g’gf%’}ﬁtgu-“s-
BELL SHALE. Limestone 0-80 1| SHALE
ROGERS CITY-DUNDEE | LIMESTONE 0-475 | LIMESTONE OIL,GAS.
DEVONIAN Tmisss:o\mu;ow TE
. MITE,
DETROIT RIVER DOLOMITE. limestone. salt 150-1400 | OIL.GAS, SALT, BRINE.
y FRESH WATER
SYLVANIA SANDSTONE, SANDY DOLOMITE 0-550 | GLASS SAND. FRESH WATER
BOIS BLANC DOLOMITE,CHERTY DOLOMITE 0-1000
BASS ISLAND DOLOMITE 50 - 570 | DOLOMITE, FRESH WATER
SALINA SALT, DOLOMITE, Shale.anhydrite 50-4000 | SALT. GAS, OIL
NIAGARAN
SILURIAN Guelph - Lockport -Engadine) DOLOMITE. Limest hal 150-800 LIMESTONE. DOLOMITE,
Manistique- Burnt Bluff) » Limesione, shale OIL, GAS. FRESH WATER
Cataract)
CINCINNATIAN
Michmpln'd) Eden) SHALE, LIMESTONE 250-800
ORDOVICIAN S—— OIL.GAS, LIMESTONE
TRENTON-BLACK RIVER | LIMESTONE.DOLOMITE 200-1000 | 2ot S ¥R .
ST PETER SANDSTONE 0 - 150 | FRESH WATER
OZAgKIAN PRAIRIE DU CHIEN DOLOMITE , Shale 0-410
R
DOLOMITE, SANDY DOLOMITE, .
CANADIAN HERMANSVILLE DoLoMIN 15-500
LAKE SUPERIOR BUILDING STONE
CAMBRIAN EMwnsm‘) SANDSTONE 500-2000 | Peech WaTER
Jacobswille)
KEWEENAW LAVA FLOWS, conglomerate, 9800-35000 | COPPER. SILVER ROAD METAL,
(Copper formatiens) shale, sandstone SEMI-PRECIOUS GEM STONES
KILLARNEY GRANITE GRANITE, GNEISS, dierite, syenite
ALGONKIAN HURONIAN SLATES, HEMATITE, SCHIST, IRON ORE. ROOFING SLATE.
o mtions) QUARTZITE, GRANITE, marble, | 2000+ ROAD METAL, GRAPHITE
ron Tormalions dolomite MARBLE
ROAD METAL, BUILDING
{ LAURENTIAN SCHIST, GNEISS, GRANITE STONE, VERDE ANTIQUE, TALC,
ARCHEAN GOLD
KEEWATIN :f:'f? GREENSTONE, ROAD METAL

FIGURE— |
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CLASSIFICATION
Bassler and Kellett (1954) divide the ostracoda into four superfamilies
and nineteen families with about 170 Paleosoie genera. Twelve new families
and 167 new genera have sinsce been proposed by Agnew (1942)e The number of
Paloosoie species alone is estimated at 5400 by Cooper (1942) although mot
all the new families are generally acocepted.
The four superfamilies m listed below:

l. leperditacea
2. Beyrichiacea
3. Cyprideces
4. Cytheracea

A total of twelve families belonging te the Leperditacea, Beyrichiacea

and Cypridaces represented by twenty-two genera are known to oocour. Most of
these fall into the yeyrichiacea snd Cypridaces. The most common genera are
Ponderodiotya and Quasillites which beleng in the Cypridacea superfamily.
The twenty-two genera are listed under both the superfemily and the family
and will be desoribed later (pages 17 to 35) im the order given in the list
belew. -

Further references to the families are not made, but the genera will be
listed under the superfamily to which they belong. In genmeral, authorities
agree on the major divisions to which the genera tre'usignod but not on the
families. An example of disagreement is the genus Euglyphella which has been

assigned by Bassler and Kellett to the family Thlipsuridae and by Coryell and
Malkin to the family Ropolonellidae. '



SYSTEMATIC CLASSIFICATION OF OSTRACODA

Superfamily Leperditacea
Family Leperditellidae, Ulrich and Bassler
Genus Aparchites

Superfemily Beyrichiacea
Family Beyrichiidae, Jones
Genus Ctenoloculina
Ctenobolbina
Richina
Hollinella

Family Kirkbyidee, Ulrich eand Bassler
Genus Amphissites
Ulrichia

Family Kloedenellidase, Ulrich and Bassler
Genus Dizygopleura
Poloniells

Family Primitiidae, Ulrich and Bassler
Genus Halliella

Family Youngiellidae, Ulrieh
Genus Bufina

Family Zygobolbidae, Ulrich and Bassler
_ Gemue Kloedenis .

Superfemily Cypridacea
Family Bairdiidae, Sars
Genms Bairdia

Family Baryohilinidae, Ulrich
Genms Barychilina

¥amily Cytherellidee, Sars
- Genus Ponderodiotya

Family Quasillitidae, Coryell and Malkin
Genus Jernmingsina
Quasillites

Spinovina

Fanily Thlipsuridse, Jones
Genus Ewglyphella
Hyphasmaphora
Ootonaria
Thlipsura



STRATIGRAFHY OF THE TRAVERSE GROUP
A wvery good smry of the Traverse stratigraphy as exposed in Michigan
is given in an artiocle by Swann (1947, pages 236 - 239) and is reproduced at
length herewith (pages 8, 9). '

"The Traverse Group is exposed in the northern peart of the Lower
Peninsula of Michigan in three aress, each separated from the other
by moderate distances and each containing a rock section quite
different from that of the others. The type area, the western ome,
berders Little Traverse Bay, lLake Mjchigan, in Emmet and Charlevoix
counties. The stratigraphic terminology of Pohl (1930) is used for
this western area, except that his 'stages' are recognized as for-
mations. In ascending order these are the Gravel Point, the
Charlevoix and the Petoskey formations. Although the western area
oontains the type Traverse section, only the upper part of the
group is here represented in outerop.

"The most complete section is exposed in the eastern ares, in
Alpens and Presque Isle counties, near Thunder Bay, Lake Hurom.
Warthin and Cooper (1935a, 1935b, 1943); Cooper and Warthin (1941,
1942) have described the section in detail and have kindly
allowed the author to use material on the stratigraphie succession
in this region previous to its publication. The sequence recog-
nized here is that of their 1943 paper. In ascending order, the
formations are Bell Shale, Rockport Quarry limestone, Ferrom
Point formation, Genshaw formation, including the Killians lime-
stone member just above the middle, Newton Creek limestone, Alpena
limestone, including the Dock Street clay lens at the top, Four
Mile Dan limestone, Norway Point foruation, Potter Farm forma-
tion, Thunder Bay limestone, and Squaw Bay limestone.

"The third area of outcrops of the Traverse Group ecours
in Cheboygan County and at the western edge of Presque 1sle
County, about midway between the other two regions. This was
named the Afton-Black Lake area by McNair (1937 pp. 106-107),
who has published the only recent account of these outeropse.
Dre W. A. Kolly, who has done much field work in this area,
generously allowed use of his notes on stratigraphy of the
region. The section up to and including the Killians limestone
momber of the Genshaw formation is easily correlated with the
Thunder Bay sestion, though the Ferron Point thins greatly te
the west and is only four feet thick at Black Lake, whereas
the Gemshaw below the Killisns is more than twiece as thiock
in the Afton area as it is in the eastern ares.



"Above the Killians limestone member oorrelation is much less
secure. A covered interwval of five or tem feet separates the
Killians memdber from an unnsmed light gray sparingly fossili-
foerous stylolitie limestone about thirty feet thiock (since this
artiole has been published this stylolitic limestone is now
called the Koehler limestone by W. A. Kelly) which is best ex-
posed in the abandoned Campbell Stone Company quarry north of
Afton, Cheboygan County. Welleria aftonensis Warthin and a
few cup ecorals are sbout the only fossils found in this lime-
stone, which is stratigraphically equivaleat but lithologi-
ocally dissimiliar to the upper part of the Genshaw formatiom.
(This limestone is now classified as Lower Gravel Point by
We Ao x‘ll’o)

"Unconformably overlying this unnamed limestone is a very
dark argillaceous limestone six to ten feet thick with numerous
blaek shale partings. This dark limestone, which oarries a
poorly preserved coral-stromatoporoid fauma, ocan be considered
the besel member in this region of the Gravel Point formationm,
although it is stratigraphically below the exposed base of the
formation in the Traverse Bay region. Exposed portions of the
Gravel Point formetion above this member comprise chiefly gray
limestones, some of which can be directly correlated with
similiar beds in the type area. Long continuous sections are
not known, and it seems certain from well records that shale
beds are intercalated between the more resistent outoropping
limestones and that the total thickness of the Gravel Point
formation in this regionm is near eighty feet.

*Outerops of beds above the Gravel Point formation oceur
only in oene small area near Heebe 8chool, one-half mile west
and two and a half miles south of Afton, where about ninety
feet of beds oorresponding to the Norway Point formation and
Potter rarm or equivalent Petoskey formation can be recog-
nized. Several covered intervals and a dip unusually high
for the Michigan besin make interpretation of this sectiom
difficult. The covered intervel between the top bed, which
carries & Potter Farm fawna, and the overlying Antrim shale
appears to be no more than ten feet; this shows that the
Thunder Bay limestone and Squaw Bay dolomite or their equi-
valents must be either lacking or extremely thin in the
Atton regiomn.

"The section here recognized in the Afton-Black Lake
area oomprises in ascending order, Bell shale (umexposed
and known only from wells,) Rockport Quarry limestone, Ferroa
Point formation, Genshaw formation up to snd including the
Killians limestone member, a covered interval, wunmsmed stylo-
1litic limestone, Gravel Point formation with dark argillaceous
limestone member at the base, a covered interval, beds equiv-
alent to the Morway Point formation, and the Potter Farm or
Petoskey formtion.”

-



LOCATION OF WELLS USED IN THIS INVESTIGATION

The specific locations ot.unlla in whioch fossil ostracodea, Charo

and the sryozosn Aorogenia were found are given in the table which follows

and also on map 2, page 12.

State Permit No.

14

16
811
1213
1254
1308
1396
1662
2961
3247
4162
5089
5926
7227
9276
9426
9766
10038
10610
10842
10918
11001
11406
11834
11976
12035
12163
12416
12508
12531
12608
12898
12907
13028
13150
13637
13669
13702
18798
13897

Tounlhiz

8t. Clair
Clinton
North Ellis

Chesterfield

Osceola
Genoa

Ft. Gratiot
Clyde
Canton
Garfield
Wealker
Burnside
Ft. Gratiot
Lyon
Greenleaf
Hartland
Adrian
Iosco
Bloomfield
Avery
Fremont

Pt. Huron
Whitney
Rubioon
S8ims
Burtehville
Baldwia
Howell
Brookfield
Burleigh
Howell
West Branch
Windsor
Fte Gratiot
Oscoda
Marion
Moffatt
Kenookwee

North Plains

Jorome

10

Countz

8te Clair
Maoomb
Presque Isle
Macomb
Livingston
Livingston
8te. Clair
8te. Clair
Wayne

Bay
Cheboygan
Lapeer

8t. Clair
Oakland
Sanilaec
Livingston
Lenawee
Livingston
Huron
Montmorenoy
Sanilao
8t. Clair
Arenss
Huron
Arenac

8t. Clair
Iosco
Livingston
Huron
losoco
Livingston
Ogomaw
Huron

8te. Clair
Osocoda
Livingston
Arenac

8t. Clair
Ionia
Midland



State Permit No.

13841
13865
13918
13922
14073
14120
14295
14349
14466
14677
14654
14664
146756
14733
14766
14836
14857
14936
14969
15072
15103
1a

2

Ceanade #12
Canada #13
Clnndnuﬁso

Ohio #1

11

Tounshiz

rt. Gratiot
Summer
Arbela
Clyde
Gerfield
Genoa
Bloomfield
Owosso
Moffatt
Sparta
Evergreen
Sumnmit
Arthur
Clay
Muskegon
Montcalm
Wales
Ellis
Wales
Wales
Edenville
Saginaw

Outorop at Blaok Lake

Moore
Zombra
Zone

Adams

Cownx

S8t. Clair
Gratiot
Tuscola
8t. Cleir
Kalkaska
Livingston
Huron
Shiawassee
Arensac
Kent
Montoalm
Mason
Clare

8t. Clair
Muskegon
Montcalm
8t. Clair
Cheboygan
8t. Clair
8t. Clair
midlend
Saginaw

Cheboygan

Lambton County
. Omntarie
Lambton County
. Ontario
Lambton County
. Ontario
Defiance County
. Ohio
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METHOD OF PREPARATION

Most of the ostracoda examined were found free in the samples obtained
from well ocuttings. In the wells from St. Clair County, Michigan, Defiance
County, Ohio, and Lambton County, Ontario, concentration was necessary, be-
cause the Traverse Formtion is a silty shale. Samples were washed and fine
material decanted off several times, which left a concentration of fossilse
that could be examined under the mioroscope. Material from the outorop area
was treated the same as the well cuttings. No further preparation was
necessary. The ostracoda then were mounted on slides, and the depth below
the Antrim slong with the state permit number was recorded. The photography
was done with a Graflex Camers mounted on a Spencer binocular microscope.
Some of the specimens were coated with ammonium chloride to bring out the de-

tails.

ORIENTATION TERMINOLOGY

In this study the orientation is taken from the Journal of Paleontolegy,
1948, Volume 22, No. 5, "Ostracoda from the Middle Devonian Windon beds in
western New York® by Snx"tz and Oriel, who state:

“The t;m. plenate end, was proposed for the end of the ostra-

coda shell towards which the swing is directed, because this end

tends to be relatively *full® either in height, or in extension be-

yond the hinge, or in both respects. The opposing end cen then be

termed *the antiplenate end'; features toward the one or other end

are ‘adplenate! or tantiplenate'."

The idplenato end in this study will be referred to as posterior and the
antiplenate will be anterior.

If the determination of & right valve is made from a lateral view the
postoi-ior end will be at the left, (figure 3, page 16) and conversely the

posterior end will be at the right for a left valve.

13



14
For some ostracodas egs; Ponderodictys and Quasillites, plenation 1is
not merked and orientation by that method is not practical. Under these cire
oumstances, orientation is determined by the pesition of such features as

flanges and spines, the former being anterior and the latter, posterior.

(figure 3, page 16)

CRITERIA USED IN DESCRIBING OSTRACODA
A. Shape of carapace
Be Position of greatest height
C. Position of greatest thickness
De Relative sharpmess of anterior and posterior emnds
E. Character of the hinge line
Fe Overlap of the valves
Ge Loocation of spines, nodes, end suleci
He éurftco ornamentation
I. Length and height of ostracoda in millimeters

Ostrtéoda; unlike Brachiopode and Mollusce, have no part of the carapece
that can be classified as a protoconch and therefore developmental stages
can not be made out in a single i.ndividual.

Because many of the specimens found in this study do not cempletely
utisfy the descriptions of species given by several pesleontologists, the
term "variant” has been introduced for those specimens which deviate in a
minor degree from the described and illustrated species of various authors.
These variations are not consistent in any one group and variants in species

iuy be matation in a single species or growth stages. As an example of the

latter, one can cite Penderodictys bispimulate variant *H" on page 30, the
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weak ormementation, small ecarapace suggests a young speocimen rather than a
new species. The significance of variations cannot be evaluated. As a re-~
sult the term "variant” is used to imply veriation from a form arbitrarily

taken as type or norm.
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SYSTEMATIC DRSCRIPTIONS OF OSTRACODA
Gexus APARCHITES
Jonos 1889
"Shell not over 3 mm. long, equivelve, subovate or obleng;
hinge straight, ventral edge thickened, often beveled or

charmmeled; surface comvex, mostly in ventral half, smooth.”
(Shimer and Shrook, 1944, page 664)

Aperchites variant "A"

Carapace ovate; greitilt hoighf near oenter ef the valve;
greatest thickness posterior; straight hingeline, slight overlap of the
valves, surface reticulated. Length, 0.70 mm., height, 0.60 mm. Rare in
well outtings. '

Aperchites varient "B"

Carapace ovate in lateral view; greatest height mear center of
valve; greatest thickness near center; ourved hinge line; wvalves nearly
equal, surfece gramuler. Length, 0.26 mm., height, 0.60 mm. Rare in well
cuttings. '

Genus CTENOLOCULINA
Bu-lor. 1941

"Tetradella-like shells with valves crossed transversely
by four flat-topped, finely reticulated ridges separated by
narrow furrows, and with the margins surrounded by a false
border, which in the femle is swollen te form four to six
looculi or trood chambers; right valve grooved on free margin
to receive edge of left." (Shimer and Shroek, 1944, page 66T)

Ctenoloculina clcatricoss (Warthin) (plate 8, figures 10-11)

Carapace semiovete in lateral view; gfu.tut height in ocenter of
posterior half; snterior emd sharper than blunt posterier; hinge line
straight, valves equal; free margin surrounded by a narrow false border;
posterior node near dorsum low and eliptical in shape, high lobe in cemter
of posterior half slanting posteriorly; lobe just anterior of center of

17
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valve high and curving posteriorly; amterior node near dorsum low; surface
very finely reticulated. Length 1.00 mm., height, 0,50 mm. Rare in well

cuttings.
Ctenoloculina oicatricosa variant "A®

This varisnt differs from the description of the holotype im having
brood pits. It resembles the form figured by Warthin (plate 1, figures 5-6)
which he calls the female of the species. Rare in well cuttings.
ctoholocnlm eicatricoss and its variant have been compared with the

desoription and plates by Warthim, 1934, page 209, (plate 1, figures 4-6)
and agrees im all respects.

Genus CTENOBOLBINA
Ulrich 1890

"straight- s typically with two, but in part with ome,
long subventral owrving sulci dividing the surface inte rather
broadly convex lobes, and typically with rather inconspicuous
submarginel frill along free edges.” (Shimer and Shroock, 1944,

pege 669)
Ctenobolbina variant "A" (plate 2, figure 6)

Carapace semiovate; greatest height at posterior end; straight
hinge line, wlves are equal; posteriorly curving suleus and & node in center
of valve near hinge line; fimely reticulated surface. Length, 0.70 mm.,
height 0.40 mm. Rare in well ocuttings. '

Ctenobolbina variant "B" (plate 2, figure &)

Carspace semiovate; ;;-o;t&t height in poctir:lor balf; straight
hinge line, valves equal; posterior sulcus, node in center of walve that pro-
Jeots above the hinge line, surface finely reticulated. Length, 0.70 mm.,
height 0.40 mm. Rare in well euttings. '
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Ctenobelbina varisat "C" (plate 2, figwe 8)

Carspace semiovate; greatest height in posterior end; straight
hinge line, walves equal; posteriorly ocurving sulcus, node located in center
of wvalve; surface finely reticulated. Length, 0.80 mm., height 0,40 mm.
Rare in well outtings.

Ctenobolbina weriant "D*

Yariant "D" is like veriant "A" except that the surface is grammlar.
Length, 0.60 mm., height 0,35 mm. Rare in well euttings.
Ctenobolbina variant "E® (plate 2, figure 2)

Carapace semiovate; greatest thickness in posterior end; straight
hinge line; posterierly curving sulcus near oenter of the wvalve; large amterior
node and & small posterior node; small flange near the wventral edge at the an-
terior ende Length, 0.90 mm., height, 0.40 mms Rere in well cuttings.

Ctenobolbins variant "F"

Carspece semiowvate; éﬁitut height in posterior emd; grestest
thickness in the anterior emd; straight hinge line; right valve overlaps left;
lgrge anterior node, weak posteriorly ourving sulcus, wesk posterior node;
anterior end is sharper. Length, 1.10 mm., height 0.50 mm. Rare in well
outtings. '

Ctenobolbina wariant “g*

Carapace semiovate; greatest height in posterior end; small anterior
a0de, posteriorly curving suleus; anterior end almost pointed; finely retieu~
lated surface. Length, 0.60 mm., hoight 0.26 mme Rare in well outtings.

None of the Ctenobolbina forms found in this investigation resemble the

deseribed species.
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Germs RICHINA
Coryell and Malkin 1936

“Carapace subovate; hinge line straight; vemtral margia oomn-

vex; ends rounded, anterior end with a backward swing. Right
valve overlaps the left. A median suleus is bounded by nodes, or
blunt spimes, or a node and a spine. Surfece of valve smooth, or
very finely te, or finely reticulated.® (Coryell and Malkim,
1936, pege 3 i

Richina variesnt "A"

Carapece swbovate in letersl view; greatest height in posterior
ond; greatest thickness in posterior end; anterior end sharp, posterior end
blunt; straight hinge line; valves nearly equal; medism sulcus curving pos=-
teriorly; surface finely reticulated. Length, 0.70 mm., height, 0.40 mm.

Rare in well cuttings.

Genus HOLLINELLA
Coryoli- 1928

“Tapered edge of right valve fits inte grooved hinge of
left and protuberances neer cardinal angles of right valve hinge
with socket at their base, into which sockets corners ef left
valve f£it; each species has three different forms: (1) with
wide frill all along margin except at anterior; (2) with simi-
lar but narrower frill; and (3) with enly a row of granules or
spines representing frill.” (Shimer and Shrook, 1944, page 669)

Hollinells tricollina Vem Pelt (plate 2, figure 4)

Carspace semiovate in lateral vier; greatest hoi;irt in pesterior end;
greatest thickness in anterior end; anterior end is sharp, posterior end is
blunt; straight hinge line; equal valves; large anterior node near dorsum;
posteriorly curving suleus near eenter of valve; posterior node mear horison-
tal mid-line and a posterior node near dorsum; finely retioculated surface.
Length, 0.70 mm., height, 0.40 mm.
 This specimen has been compared with the description and plates by
Warthin, 1945 (page 79) and agrees in every respect. Yery rare in well
outtings. |
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Hellinella variant "A" (plate 2, figure 1)

Carapsce semiovate in lateral view; ;ru.toit height at posterior
end; anterior end is sharp, posterior emd is blunt; straight hinge line;
posteriorly curving sulcus; large posterior node, small anterior node;

reticulated surfeace. Length, 0.90 mm., height, 0.60 mm. Very rare in well

cuttings.

Genus AMPHISSITES
Girty 1910, emend Cooper 1941
"Carapace with a single, centrally located node or swelling

and tyo or more carimae or false keels, parallel or subparsllel
te free margins.” (Shimer and Shrock, 1944, pege 671)

Amphissites subquadratus (Ulrich) (plste S, figure 13)
Carspace subquadrate in lateral ﬂéﬂ greatest height. at posterior

end, greatest thickmess in center of posterior half; free margin is striated
parallel to free edge; heavy carina around each valve, nearly peralleling the
ventral border, but cutting sharply acroes both ends; kirkbyan pit just amn-
terior to center of valve; surfece coarsely reticulated, valves equal.

Length, 0.66 mme., height, 0.40 mm. This specimen is very rare in well outtings.
. This specimen has been compered with the desoriptiom snd plates by Warthin
1934, page 214 (plate 1, figure 12) snd agrees in every respect.

Amphissites varient "A" differs from Amphissites subquadratus (s.s.)

by being ovate im latersl view; greatest thickness is in the anterior half,

and the right valve overlaps the left. Length, 0.66 mm., height, 0.30 mm.
This variant is rere in well outtings. .
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Genus ULRICHIA
Jones 1890
"Like Primitia, but has sharply defined node on each side of
sulcus, which in this case is seercely impressed; occasionally
other nodes are present on ventral half of surface in some of
questionable members of genus.” (Shimer and Shrock, 1944, page 667)

Ulrichia conradi Jones (phte 2, figure 7)

Carspace semioval in lateral view; groatoét height in the center;
straight hinge line, free margin surrounded by a false border; blunt node im
center of post‘or:lor half near dorsal, sharper node in center of anterior;
reticulated surface. Length, 0.66 mm., height, 0.40 mm. Rare in well
outtings. '

This specimen bas been compered with the description and plates by

Warthin, 1934, pege 213 (plate 1, figure 10) and agrees in every respect.

Ulrichis fragilis Warthin "

Carspace semioval in lateral view; greateat height just posterior
to the center; anterior end sharper and higher; hinge line straight; false
border around free margin with a thin carina that forms a nearly perfect
semicircle; two nodes near dorsal margin in the center of the valve; surface
finely reticulated. Length, 0.56 mm., height 0.30 mm. Rare in well cuttings.
This specizen has been oompared with the description and plates by Warthin

1934, pege 213 (plate 1, n;ur; 11) and egrees in every respect.

Gemms DIZYGOPLEURA
Ulrich and Bassler 1923

, "Differs from Kloedemelle in having more or less distinct
quadrilebation on valves, longer sulci, and prominent lobes at
end bearing brood pouch (probtbly postorior); dimorphiec.” (Shimer
and Shrock, 1944, pege 679)
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Disygopleurs euglyphea Werthin (plate 2,figure 9)

Carapece subovate; grestest height nmear cemter of posterior half;
greatest thickness in center ef anterior half; anterior end pointed, posterior
end more blunt; anterior and posterior sulei straight and equal in length;
median sulcus curving slightly posteriorly, and dying out near mid-line;
straight hinge line sloping anteriorly; right valve overlaps left; Length,
1.560 mm., height 0.70 mm. Common in well cuttingse.

This specimen has been compared with the description and plates by Werthin
1934, pege 210 (plate 1, figure 7) and agrees in every respect.

Disygopleura oblongs Warthin (plate 2, figure 8)

Carspace suboblong in lateral view; greatest height in cemter of
posterior half; anterior and posterior ends equally rounded; posterior suleus
curving anteriorly; median sulous broad dying out near mid-line; anterior
sulous curving posteriorly. Length, 080 mm., height, 0.60 mm. Commomn in
well outtings. |

This specimen has been compared with the desocription and plates by
Warthin 1934, page 211 (plate 1, figure 8) and agrees in every respect.
Disygopleura variant "A" (plate 2, figures 10-11)

Carapace subovate; gr;o.{:ut height near center of posterior half;
greateat thiockness in suterior half; anterior end pointed and posterior emd
more blunt. Anterior and posterior sulei straight but slightly slanting
posteriorly; small anterior node snd large posterior node; median sulcus
deep and straight to mid-line then curved sharply posteriorly; straight hinge
line with one pesterior tooth; right valve slightly lerger than left. Length,

0.70 mm., height, 0.50 mm. Rare in well outtings.
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Genus POLONIELLA
Guriech 1896
"Apperently similar to Octonaria, but the border of the valve
also bears a ridge. A semicircular incision at the anterior end
of the right valve, into which an extension of the left walve fits.”
(Bassler and Kellett, 1934, page 37)

Poloniella oingulata Warthim (plate 1, figure 3)

Carapace suboblong in lateral view; greatest height in center of
posterior half; anterior end higher and sharper, posterior end broadly
rounded; posterior sulcus is straight to the mid-line then ourves anteriorly,
and becomes narrow as it joins the anterior sulcus; median sulcus triangular
ending about mid-line. Length, 0.90 mm., height, 0.50 mm. Common in well
cuttings.

This specimen has been compared with the description and plates by
Warthin, pege 212 (plate 1, figure 9) and agrees in every respect.
Poloniella variant "A" (plate 1, figures 1-2)

This specimen is 1ike Poloniells eingulata ei:eopt that the anterior

end is more rounded; the median sulcus extending below the mid-line swings
posteriorly and has a rather large swelling anteriorly. Lemgth, 1,40 mm.,
height, 0,80 mm. Common in well cuttings. .

Genus HALLIELLA
Ulrich 1891
“Carapace with broad sulcus and very eoarsely reticulate surface
which rises to greatest height in anterodorsal quarter; thiok
dowble border.® (Shimer and Shrook, 1944, page 666)

Helliella bellipuncta Van Pelt

Carapace semioval in lateral view; greatest height is just pesterier
to center; ends smoothly rounded; subtriangular median sulcus; hinge line
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straight; surface coarsely reticulated; Length 0.65 mm., height 0.40 mm. Rare
in well cuttings. )
This specimen has been compared with the desoription and plates by Warthin,

1934, page 208 (plate 1, figure 2) and agrees in every respeoct.

Halliella variant "A*

Carapece semioval in lateral view; greatest height just posterior to
center; ends smoothly rounded; weak sulocus just anterior to cemter; hinge line
straight; blunt posterior spine just below mid-line; surface coarsely reticu-

lated. Length, 0.85 mm., height, 0.50 mme Rare in well ecuttings.

Genus BUFINA
Coryell and Malkin 1936

“Carapace subovate; dorsal margin straight; ventral margin oconvex;
ends rounded, anterior end with a beckward swing. Surface is orna-
mented by two anterior spines and a posterior ridge, paralleling the
pos terior margin. Small papilla=like spines may or may not be pre=-
sent on the end margins. Contact of valves rabetted; right valve
larger than left." (Coryell and Malkin, 1936, page 8)

Bufina elongata Coryell and Malkin (plate 3, figures 14-15)

Carapaoe subovate; greatest height and groatest thickness noar> center
of valve; anterior end sharper than posterior end; straight hinge line sloping
anteriorly) right valve overlaps left; two anterior spines and a high sharp
posterior flange; surface very finely retioulated with a smooth muscle spot in
center of valve. Length, 0.90 mm., height, 0.40 mm. Rare in well cuttings.

This specimen has been compared with the desoriptiom and plates by Coryell
and Malkin, 1936, pege 9, snd plate on page 13, figure 21, snd agrees in every
respect exoept for a prominent muscle scar in the center of the valwve.

Bufina elongata variant "A"

This specimen is the same as Bufina elongate exoept that it is more

ovate. Length, 0.86mm., height, 0.66 mm. Rare in well cuttings
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Genus KLOEDENIA
Jones snd Holl 1386
’Straight-bcekéd. subovate, rather obese shells with two subventral

to dorsal sulei inclosing a rounded median lobe; other lobes broadly
eonvex; free margins with narrow border; dimorphio, with ventro-
posterior, swollen, well defined brood pouches.® (Shimer and Shrock,
1944, page 675) )

Kloedenia sussexensis Jones and Holl (plate 3, figure 12)

Carapace subovate; greatest height near center; greatest thickness
in the anterior end; anterior endl sharper then the broadly rounded posterior
end; hinge line is concave; fine earina around free margin; median sulcus
ourving posteriorly; mtfeo finely reticulated; Length, 1.350 ma., height,
0,50 mme Rare in well outtings.

This specimen has been compared with the dosoriptiog and plates by Shimer
and S8hrock, page 675 (plate 283, figure 40) and sgrees with their abbreviated
desoription. However, Shimer and Shrock figure inocemplete specimens and some
doubt existas as to whether structures present in the Traverse specimens exist
in the specimen of Jemes and Holl. Furthermore the stratigraphie horizom for
their specimens are from Lower Devonian beds.

Genus BAIRDIA
McCoy 1844

"Shell subtriangular or rhomboidal, with greatest height near
middle; inequivalved; narrowly rounded anteriorly and pointed
posteriorly; generally smooth; dorsal margin rather strongly oon-
vex; hingement formed by a groove in each of interlocking valves;
over 200 species, some of which may belong to BAIRDOPPILATA
Coryell, Sample and Jennings 1935.® (Shimer and Shreck, 1944,
page 683) .

Bairdia variant "A" (plate 2, figure 12)

Cmpoo lubtruig{lltrz greatest height and greatest thickmess near
eenter of valve; anterior end sharper than pesterior end; right valve overlaps

left; surface smooth. Length, 1.30 mm., height, 0.80 mm. Rere in well cuttings.
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Bairdia variant "B"

Carapace elongated; greatest height near center of valve; anterior
end pointed, posterior end blunt; hinge line straight; right valve overlaps
left; surface smooth. Length, 1.00 mm., height 0.60 mm. Rare in well
cuttings.

Bairdis variant "C"

Carapace subbriangﬁhr; greatest height in center of valve; greatest
thiekness just posterior to center; posterior end pointed just above mid-line;

surface smooth. Length, 1.560 mm., height, 1.00 mm. Rare in well outtings.

Gexnus BARYCHILINA
Ulrich 1891
“Carapace small, rhomboidal; valves thiock, right overlapping
left except in posterior half of convex dorsal edge; surface of
valves striate, except along edges where it is smooth; sharply

dor;nod narrow or rounded pit." (Shimer and Shrock, 1944, page
687 - ‘

* Beryohiline variant A"

A single specimen was assigned to this genus Baryohilina by a member
of the staff ef the U. 8. National museum, (personal cemmmieation). The
specimen was found in the Campdbell No. 1 well, 125 feet below the surface in
the Killians member of the Traverse Formation.
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Genus PONVERODICTYA
Coryell and Malkin 1936

The genotype of Ponderodictya bispinulata wes erected om Cytherella

bispinulatus Stewart, 1927, page €0, who obtained her material from the type

loocality of the 8ilioa shale near Sylvania, Ohio. Coryell and Malkin later

made the specie gthorelh bispinulata the genotype of Ponderodictya. Al-

though we do not have any specimens of Ponderodictya bispinulata from the

type locality we have specimens of that specie from a shale member in a well
located in Wayne County, Michigan, which were studied and identified by Dr.
Virginie Kline. Our specimens have been compared with these and are regarded
as specifically identiocal.

"Carapace ovate; dorsal mergin convex; ventral margin straight
with central sinuosity in ventral contact; eonvex at extremities.
Posterior margin rounded; anterior margin broadly rounded with
backward swing, and lower than posterior. Left valve overlaps
right on all margins, with overlap most pronounced ventrally. A
ridge near the margin of the right valve fits into a groove in
the left. Surface of valve retioculate, with a less ornamented
spot Jjust anterior to the center of the valve. Anterior and
posterior without reticulations. Two small nodes or spines,
the ventral one more prominent, project near the posterior end
from the surface of the convexity, at the crest of the posterior
dorsal and posterior vemntral slopes. Near the anterior end is
a low, non-retisulate, curved ridge, more prominent in the
right valve and in some specimens apparently lacking in the left.
Greatest height is located about ome third of the length from the
posterior end, with convexity greatest near the center of the
posterior half of the valve. (Coryell and Malkin, 1936, page 16)

The generic desoription applin to the specimens obtained from the
Traverse Formation during the course of this investigation.

To the generie desoription the author would add the following remarkss
Not having had the opportunity to study the type material of Ponderodictys
bispinulata (Stewart), the identification is based entirely on descriptions
and illustrations in the article by Coryell and Malkin, 1936. It is diffiocult
to judge the general appearance of Coryell and Malkin's plesiotype

Ponderodictya bispinulata from the illustrations. Such features as size,
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length of spines, and development of the flange can omnly be approximated.
Judging alone from Coryell and Malkin's desoriptions there seems to be little
doudbt that the genotype is represented in the Traverse Formation of Michigan.

The majority of the forms studied in this investigation do not completely
satisfy this desoription. Variations from the normal, on the other hand, are
abundant. Therefore, the writer has made up a preliminary series of groups
which vary in minor characteristics from the genotype as well as from each
other.

These variations from the type are described as variants. The variants
differ ohiefly in size, ornamentation, in development of the anterior flange
and the posterior spines. All specimens have the same general outline, same
reticulation, same muscle spot, but some laek almost entirely the posterior
flange, or the anterior spines, or bothe Typical examples of these wiﬁts
ere described below as variants "A"™ te “H".

Ponderodictys bispinulata (Stewart) variant "A" (plate S, figures

1-2-3) s taken as identical with the plesiotype of Ponderodictys bispinulata

desoribed by Coryell and Malkin as well as the forms identified by Dr. Kline.
Ponderodictys bispinulate (Stewart) variant "B differs from the

variant "A" in the absence of a posterior lpino. In other respects it agrees
because there is s strong anterior flange and ltrohg overlap of the wvalves.
There is also an wnornamented spot near the center of the walve.

Ponderodietya bispinulata (Stewart) variant "C* (plate 3, figures 4-5)

resemble variant "B" in the presence of only‘ one .pine-v;ntrally low on the
posterior end, and & weak development of manterior flange. In variant “C® the

flange is reduced almost to am elliptical nede.
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Ponderodistys bispinulate (Stewart) variant "D* (plate 3, figure 8)

differs frem "A", "B" and "C® in the greatly reduced posterior spine and
anterior flange. In this ip&oinen there is a weak, narrow, semi-lunar ridge
at the posterior ende This form is the most common of the variants and is
found throughout the ostracode zone.

Ponderodictya bispinulata (Stewart) variant “E" (plate 3, figure 6)

resembles "B" in the presence of a strong poéterior cpin; near the venter, and
a rounded node near the dorsum and a moderate, well-developed mtérior flange.
It differs markedly in the absence of characteristic reticulatiom and also in
in the proportion of length to height of carapece, variant "B" being propor-
tionately shorter. It is possible that these weak retioculated forms may be
partially exfoliated specimens. These forms are ocommon near the top of the
Traverse ostracode sone and stratigraphically higher than those assigned to
variant "B" which is more common near the base of the zome.

* Pemderodictys bispinulata (Stewart) variant "F* (plate 3, figure 7)

is the same as "E" except it has a smll, ohi.rp. postoi-ior spine and no
anterior flange.

Ponderodictya bispinulate (Stewart) variant "G" lacks all ornamen~
tation except a low, rounded, snterior flange. o
Ponderodictys bispinulata (Stewart) variant "H" (plate 3, figure 9)

has a weakly developed spine and flange and is very small in size. It is

probably a molt of a young ostracods.
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Genus JENNINGSINA
(Van Pelt 1933)

"Carapace subreniform; hinge line straight. Surface of
valve covered with fine ridges diverging from & median line.
These ridges are connected by oross bars at intervals slightly
larger than the space between two ridges, thus producing in

. effect rows or elongate reticulations. In the center of the
valve is a small cirecular pit. Right valve overlaps the left
of free margins.” (Coryell and Malkin, 1936, page 19)

Jonig‘lmieatonuht& (Van Pelt) (plate 1; figure 4)

Carspace subreniform; hinge line straight; surface covered with
fine ridges which are commected by ocross bars giving the effect of rows of
elongated reticulations; a small oircular pit in the cemter of the valves
right valve overlaps left. Length, 0.80 mm., height 0.35 mme Rere in well
cuttings, ﬁot found in outcrops.

This specimen has been compared with the desoription and plates by

Coryell and Malkin, 1936, page 19 (plate en page 12, figure 35) and agrees
in every respect. |

Genus QUASILLITES
Coryell snd Malkin 1936

"Carapace subovate to rhomboidel; hinge line straight. Ventral
margin straight to gently convex. Right valve larger than left, with
a grooved contact to receive the left valve. Surface of valves is
marked by fine longitudinal ridges and grooves, bifurcating along
& median line, end diverging slightly anteriorly. A less orna-
mented median spot is usually discernible. Posterior convexity is
generally elevated into a ridge-like surface at the orest of the
steep posterior slope. A spine projects torward from the anterior
ventral region, at the crest of the anterior slope.” (Coryell amd
Malkin, 1936, page 18) .

Quasillites subobliquus Swarts and Oriel

Cerapace subrhomboldal; greatest height in center of posterior
half; greatest thickness in anterior half; anterior end is sharp and posterior
end blunt; hinge line straight; right valve overlaps left; blunt antero=

ventral spine; surfuce is covered with "fingerprint" orpamentation exeept for
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a smooth median spot. Length, 1.00 mm., height, 0.50 mme Common in well

ocuttings.
Quasillites ornatus Swartz and Oriel

Carspace subovate; greatest height is anterior to center; anterior
end blunt, posterior end sharp; hinge line slightly curved; right valve
slightly larger then left valve; blunt antero-ventral spine; surface has
"fingerprint" ornamentation except for smooth median spot. Length, 1.00 mm.,
height, 0.60 mm. Common in well cuttings. |

Quesillites lobatus Swartz and Oriel

Carapace subrhomboidal; greatest height posterior to center; greatest
thiockness in the anterior half; enterior end sharp; posterior end blunt;
hinge line straight sloping anteriorly; right valve overlaps left; blunt amtero-
ventral spine; surface ornamented with "fingerprint"™ ornamentation except for
clear medien spot. Length, 1.00 mm., hi:l@t. 0.50 sm. Common in well cuttings.
In the writer's opinion, these three species differ only in minor details
and should be given the rank of variants, because the variations between them

are commensurate with the variations between forms of Ponderodictya bispinulata

previously described om peage 29.
Quasillites binodosus Swartz and Oriel (plate 1, figure §)

Carapace subquadrate; greatest height jixst posterior of céntor;
greatest thickness in anterior half; anterior end sharper; posterior emnd
blunter; hinge line straight sloping anteriorly; right valve slightly over-
lapping the left; blunt antero-ventral spine; surface is covered with retiecu-
lations arranged in rows exocept for a smooth, median spot. Length, 0.80 mm.,
height, 0.56 mm. Common in well cuttingse. .

The above specimens have been compared with the descriptions and plates

by Swartz and Oriel, 1948, pages 556 to 559 and agree in every respect.
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Genus SPINOVINA
Coryell and Malkin, 1936

®"Carapace cytherelloid; hinge straight, chammeled. Right
valve overlaps left, with grooved eontact in right valve to
receive the ridge of the smaller left valve. Surface marked
by longitudinal ridges. An anterior vemntral spine projects
forward from the crest of the anterior slope of the convexity.
A median spot free from ornamentation is present near the center
of the valve.” (Coryell and Malkin, 1936, page 17)

Spinovina distributa Corysll and Malkin

Carapace ovate; greatest height amterior half; greatest thickness
in the anterior half; anterior end more bluntly rounded than posterior end;
hinge line straight; right valve overlaps left valve; blunt anteroventral
spine and a weak posterior flange; surface covered with “fingerprint" orna-
mentation. Length, 1.10 mm., height, 0.66 mm. Rare in well cuttings.

This cpéei.mon has been compared with desoriptions and illustrations by
'Coryell and Malkin, 1936, page 17. The fine ornamentationm, "fingerprint"

feature, eould not, however, be directly ocompared with their. illn-tntiox.u.

Genus EUGLYPHELLA
Warthin 1934
~ "Carapace subtrisngular in lateral view, greatest height
in posterior half; hinge line straight, inconspicuous; each
valve bears a C-shaped carina opening anteriorly; anterior end
spinose.” (Shimer end Shrock, 1944, pege 281)

Euglyphella sigmoidelis Warthin (plete 1, figure 6)

‘Cmpace subtrianguler; greo.tost.height in center of posterior half;
greatest thiockness in center of valve; anterior end sharp emd high; posterior
end broadly rounded; hinge line straight; right valve slightly smaller than
the left; each valve has sharp "C" shaped carina, the opening of the "C" is
snterior; anterior end has small spines; Length, 0.90 mm., height, 0.60 mm.

Reare in well cuttings.
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This specimen has been compared with the description and plates by

Werthin, 1934, pege 220 (plate 1, figure 21) and agrees in every respect.

Euglyphella sigmoidalis Warthin variant "A"

This specimen differs from Euglyphella sigmoidalis (s.s.) in that

the eanterior end is more blunt and lacks spines. Length, 0.75 mm., height,
0.66 mm. Common in well cuttings throughout the ostracode zone.

Molh l_i_gno:ldalil Warthin, variant "B"

This specimen differs from Euglyphella ligmr;ida.lic (8¢8:) in that

it has & small projection anteriorly and lacks spines. Length, 1.00 mm.,

height, 0,50 mm. Rere in well cuttings.

Genus HYPHASMOPHORA
VYan Pelt 1933
"Yalve with reticulate surface and central pit, but lacks
the marginal ridge of Amphissites.” (Bassler and Kellett, 1934,
pege S7 ;

Hyphasmaphora textiligers

Carsapece subevate; greatest height in ecenter of posterior half;
hinge line curving, ends smoothly rounded, posterior end lower and blunter;
coarse irregular reticulation, with a deep pit near the center; right wvalve

overlaps the left. Length, 0.60 mm., height 0.26 mm. Rare in well outtings.

Genus OCTONARIA
Jones 1887

“Similar to Thlipsurella, but distinguished by tendency of left
valve. to overlap right, and by having surface of valves raised into
a thin spiral or ringlike ridge, whioch in more typical forms
resembles the figure "8%. (Shimer and Shrock, 1944, page 682)

Octonaria variant "A" (plate 1, figures 7 and 11)

Carapace roniforn;.g"ottost height posterior to éentorx greatest
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thickness in eenter ef anterior half; anterior end sharper than posterior;
hinge line straight; surface ornamented with deep pits and fine lengitudinal
striations. Length, 1.00 mm., height 0.60 mm. Common in well ocuttings.

A number of specimens that differ from varient "A® omly in the amount of
soculpturing on the valves were found in this investigation. Some specimens
are sculptured only on one valve and others are weakly sculptured on both

valves. (plate 1, figures 8-8=10 show these variations)

Genmus THLIPSURA
Jones and Holl 1869
"Valves convex with right everlapping left and with regiom
bordering anterior margin depressed to form well defined sunken
area with ome to two furrows opening from this ares and exten-
d:l.ng back for some distance."™ (Shimer and Shrock, 1944, pege
681 .
Carspace subovate; greatest height near center; greatest thickmess
near posterior; anterior end sharp, posterior blunt; hinge line straight;
right valve overlepes left; small posterior flange. Length, 1.00 mm., height,

0.50 mm. Rare in well ocuttings. (plate 1, figures 13-14)

PHYLUM BRYOZOA
Genus ACROGENIA
Hall 1883
“Segmented, arising from cylirdrieal rootlets, two seg-
ments from truncated ends of preceding eme, each obcomicel
and striated at base, later becoming flattened and bearing
apertures im linear series, separated by ridges, largest in
marginel row; lumarie prominent.” (Shimer sand Shrock, 1944,
pege 270) .
Bryosoan Aorogenia varisnt "A" is & tapered oylindrical form, that
has long sigmoid striations which giﬁ an appearance of a rifled dbullet. The

smaller end averages .66 mm. in diameter end has a shallow eonie projection.
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The larger end averages .70 mme in diameter and has & shallow conic depression.
The average overall length of the specimen is 1.3 mme (plete 1, figure 15).
It is ippa.ront that the conlc projection of one wmit fits into the conic de-
pression of another unit in the growth of the animal. (plate 1, figure 16)

On the projection and depression ends there are concentric growth rings and

fine radial strise. Commnon in well cuttings.

CHAROPHYTA
Groves J., 1933

"Charophyts are small bushy plants renging from about ten cm.
to 60_cmes in heighte They ocour abundantly in quiet, clear, fresh-
water bodies, like ponds, ditches, and lakes, and are distributed
widely throughout the world. The outstanding characteristics of
the group are the male and female reproductive organs, termed the
antheridia and oogonis, respectively, and the whorled lateral
branches on which the orgamns are borne. Some species secrete
calcium carbonate snd are large contributors to fresh water lime-
stones. x

Fossil Charophyta are exelusively oogonia. Vegetative parts
are seldom preserved.” (Shimer and Shrock, 1944, page 712)

Trochiliscus, n}pmnq variant "A" (plate 1, figure 12)

Calcified ocogonia with nine lpiriliing striae beginning in a cen-
tral pit. Diameter, 0.50 mm. Found only in wells and outcrops in Cheboygen
County.

This specimen has been eompared with the desoription given by Shimer and
Shrock, 1944, on page 713. |

The presence of Trochiliscus in the Traverse Formtion, ordinarily re-

gu'dod a8 exclusively marine, may be explained either by the possible prox-

imity of these sediments to a shoreline, or by rafting far out to sea.
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INTERPRETATION OF CROSS SECTIONS
Map 8, page 39, shows position of Cross Sections

A study of the cross section A-I from Doﬁ.ﬁnce County, Chio, northeast, to
Lambton County, Ontario (figure 4, pege 62), shows that the ostracod zone:

a. lies in the lower half of the Traverse Formation

be reflects the Michigan basin structure |

ce reflects the St. Clair structure

d. inoreases in thickness as it enters the deeper part of

the Xichigan basin

A study of the cross sectien A-B from Defiance Counbty, Ohio, north, to
Ferron Point Shale outerop at Black Leke, Cheboygan County, Michigan
(figure 6 in pocket) shows that the ostracod zones:

&« 1lies in the lower half of the Traverse formation

b. reflects the Michigan basin structure .

6. reflects the structure of the Howell antiecline

de reflects the West Brench structure

6. increases in thickness as it enters the deeper part of

the Mjichigan basin

This oross section also shows that the Silica shale of northwest Ohio
appears to be stratigrephically lower than the Ferron Point shale of
the Black lLeke locality.
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A study of Cross Seotion C-D, Cheboygan County, Michigan, southeast to
Lambton County, Ontarie (figure 6, page 53) shows that the ostracod some:
a. 1lies in the lower half of the Traverse Formetion

be reflects the Michigan Basin structure
c. reflects the 8t. Clair structure
d. 4inocreeses in thickness as it enters the deeper part of

the Michigan basin.

A study of Cross Seotion E-F from Wayne County, northwest to Montcelm County
shows (figure 7, page 54) that the ostracod zome;

& lies in the lower half of the Traverse Formation

be reflects the Michigan Basin structure

ce reflects the pitch of the Howell structure because it is

approximately parallel to the axis.

A study of Cross Section G-H from Iosco Township, Livingston County,
northeast to Hartland Township, Livingston County (figure 8, page 55)
shows that the ostracod sones - |

@e 1lies in the lower half of the Traverse Formatiom

be reflects the reverse dip of the Howell Structure because

it is teken approximately perpendicular to the strike.
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DISTRIBUTION CHART Or OSTRACODA AND THE

BRYOZOAN, ACROGENIA IN THE TRAVERSE FORMATION

This stratigraphie distribution chart (figure 9 in pocket) shows the
vertioal range and frequency of ostracoda and bryozoa within the Traverse
Formation, from Black Lake outecrop, Cheboygan County, Michigan to well No. 13
in Lambton County, Ontarie.

Twenty-two genera of ostracoda, ome bryozoan genus and a single plant,
were found and determined. Omly the most abundant genera were used in as
much as they give a true picture of the stratigraphie distribution. The
genersa are listed below:

Ostracoda -- Amphissites

Bairdia
Ctenobolbina

Ctenoloculina
Dizygopleurs

Euglyphella
Jemningsina
Octonaria
Poloniells
Ponderodictya
Quasillites
Spinovina
Bryozoan -~ Acrogenia
This chart shows a general restriction of gemera to the lower half of
the Traverse Formation. There is an exceptiomal oeccurrence of five ostra-
coda in the top fifty feet in well 8.P. 10§10, in Huron County. It is pos-
sible that the samples from this well may have been mis-labeled, as they
represent the only case where ostracoda, collected from sixty-six wells,
were found near the top of the Traverse Formation.
The distribution chart of ostracods shows an inoreese in thickness of

the zone as it enters the deeper part of the Mmichigan basin.
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SUMMARY

Together, all cross seoctions show that the ostracod zone:

be

d.

lies in the lower half of the Traverse Formation

reflects the Michigan basin structure

reflects structures in lower formations

increases in thicknmess as it enters the deeper part
of the ®ichigan basin

the 8ilioea shale of northwest Ohio appears to be

stratigraphically lower than the Ferron Point shale

of the Black Lake locality.
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CONCLUS IONS

There is an ostracode zone within the Traverse Formationm.

The ostracode zone lies in the lower half of the Traverse Formatiom.

The ostracode zome follows the synclinal Kichigan basin end reflects
structures in deeper formations.

This zone becomes thicker in the deeper parts of the basin.

Ponderodictya, Quasillites, Euglyphella, Ditygopleurs, Poloniells,

end Octonaria are abundant in this zone.
Ponderodictys has a long vertical range in this sone but is more abun-

dant near the bese. Quasillites, Euglyphellu, Dizygopleurs,

Poloniella, and Octonaria are found throughout the zome but are more
abundant just above the zone of concentration of Ponderodictys.
Bryozoan Acrogenia is common in this zome.

Tentaculites and crinoids are found along with the ostracoda.

Ponderodiectya, Poloniella, Octomaria and Quasillites are common in

the Upper Blue shale of the Gravel Point from the Bell querry.

Ponderodiotym, Poloniella, Octomaris, Euglyphells, Ctemobolbina,

Ctenoloculina and Bryozosn Aecrogenia are common in the Ferron Point
shale from Black Lake loocality. '

Ostracoda are more abundant in shale than limestons. This could be due
to mechanical concentration. In the harder material, ostracoda eare
broken into fragments, 'horeu.in shale which is soft, the ostracoda

are not broken and better specimsns are obtained.



43
BIBLIOGRAPHY
Bassler, R. 8. and Kellett (1934), "Bibliographie Index of Paleozoio

Ostracoda®, 500 pages.

Coryell, He. ¥. and Malkin, D. 8., (1936), "Some Hamilton Ostracodes from
Arkona Ontario”, American Museum of Novitates, No. 891, pages 1-20.

Glaessner, M. F., (1945), "Principles of Mieropaleontology", peges 12-17.

Kelly, Dr. Wm. A., (1950), Personel Commmication. '

Shimer and Shrock, (1944), "Index Fossils of North America", pages 660-691.

Swann, D. H., (1947), "The Favosites Alpenensis Lineage in the Middle
Devonian Traverse Group of Michigan", Contributions from the Museum
of Paleontology, University of Michigam VI, Article 9, pages 236-239.

Swartz, P. M,, and Uriel, S. 3., (1948), "Ostracoda from Middle Devonian
Windom Beds in Western New York", Journal of Paleontology, Vole 22,
No. 6, pages 541-~£86 .

Werthin, A. 8. Jr., (1934), "Common Ostracoda of the Traverse Group",
Contributions from the Museum of Paleontology, University of Michigan,
Yol. 1V, pages 206-226.

Warthin, A. 8. Jr., (19456), "Type Invertebrate Fossils of north America -
(Devoniam)®, Wagner Free Institute of Science, pages 1-195.



Figure
Pigure
Figure
Pigure
rigure
rigure
Figure
Figure
Figure
Figure
Figure

Figure

10

11

12

44

EXPLANATION OF PLATE 1

All specimens are magnified 18 diameters.
Footage refers to the depth below Antrim-

Traverse contact at which the fossil

ostracoda was found.

Poloniella variant "A" . . . . .
Right valve
8. P. No. 13922, 260 feeot

Poloniella variant .A. e o o o o
Dorsal view ..
S. P. No. 13922, 260 feet

Poloniella oiqiulata Warthin . .
Right wvalve
8. P. No. 13922. 270 feot

Jenningsina catenulata (Van Pelt).

valve
Canada No. 12, 200 feet

Quasillites binodosus Swartz and
Right valve
Cenada No. 12, 206 feet

Euglzphella. sigmoidalis Warthin.
Rig]

ht valve
Bleok Lake outecrop

Octonaria variant 'A‘o o o o o o
valve .-
8. P. Noeo 13841. 245 feot

Octonaria variants from "A". . .

Lot valve .-
S. P. ¥o. 138‘1. 250 feeot

Ootonaris variants from "A%. . .
valve
Black Lake outorop

-

Octonaria variants from "A". . .
valve
Black Lake outerop

Octonaria variant "A"e « o o o o

Right valve - -
Canada No. 12, 230 feet

L] L] L]

Oriel

Cherophyte Trochiliscus Karpinsky. . .
o Peo NOo I;§!3:-75_1=;£
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32
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Figure 13

Figuwre 14

Figure 15

Figure 16
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l'hl:l.;sm;:l;.. « o o 0 o o

Black Lake outerop

Thliplurl.?. e o o o o o o
Dorsal view
Black Lake outcrop

Bryozoan Acrogenia. . . .
Side view

8. P. No. 10510, 220 feet

Bryozoan Acrogenia. . . .
Side view

S. P. No. 14837, 140 feet
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Figure 1
Figure 2
Figure 3
Figure 4
Figure §
Figure 6
Figure 7
Figure 8
Figure 9
Pigure 10
Figure 11

Figure 12
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EXPLANATION OF PLATE II

All specimens are magnified 18 diameters.
Footage refers to the depth below Antrim-
Traverse contact at whioch the fossil
ostracode was found.

Hollinella variant "‘.o e e 06 6 0 o ¢ o o o
Canada No. 12, 110 feet

Ctenobolbina varient "ETe ¢ ¢ o ¢ ¢ o o o o
Right valve oo
Canada No. 12, 110 feet

Ctenobolbina variant "C". o« « o o o o o o o
Left valve .
Canada No. 12, 100 feet

Hollinella tricollina Van Pelt. « ¢« o« o« o o
valve
Canada No. 90, 150 feet

Ctenobolbina variant "B™e¢ ¢ « ¢ ¢ ¢ ¢ ¢ o o
Teft valve o
Canada No. 13, 160 feet

Ctenobolbina mmt .‘.o o e o o ¢ ¢ 0 o o
valive o
Canada No. 12, 100 feet

Ulrichia conradi Jonese. « ¢« ¢« ¢ o o o o o o
¥Ight valve
Canada No. 12, 130 feet

%pleura oblonga Warthin.

valve
S. Ps No. 11001, 270 feet

Dizygopleura euglyphea Warthin. . . . . .« .
Left valve
8. P. Noe. 11001, 270 feet

Disyzopleura variant "A": ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o
E¥§E¥ valve

S. P. No. 13922, 260 feet

Di’noplm‘ veariant "”. o o ¢ 0 0 0 o o o
rsa ow < .
S. P. No. 13922, 260 feot

Bairdhnr:la.nt"&'............
~ LeIt valve .
Black Lake outorep

Page
e 21
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Figure 1

Pigure 2

Figure 3

Figure 4

Figure §

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Pigure 11

Figure 12

49

EXPLANATION OF PIATE III

All specimens are megnified 18 diameters.
Footage refers to the depth Below Antrim-
Traverse contact at which the fossil
ostracoda was found.

Ponderodictys bispinulata (Stewart) variant "A".

T Right valve
S« P. Noo 138‘1. 245 feot

Ponderodictya bispinulata (Stewart) variant
Dorsal view
S. P. Noe. 13841’ 245 feet

Ponderodictya bispinulata (Stewart) variant
Left valve
S. P. No. 13841, 245 feet

Ponderodictys bispinulata (Stewart) variant
Right valve , .
S. P. No. 13028, 2756 feet

Ponderodictya bispinulata (Stewart) variant
Dorsal view .

8. P. No. 13028, 275 feet

Pondorodigizg bispinulata (Stewart) variant
“Right va
8. P. No. 13702, 215 feet

Ponderodictys bispinulate (Stewart) variant
Right valve . ..

S. P. No. 13102. 215 feet

Ponderodictya bispinulata (Stewart) variant
Kight valve
8. P. No. 11001, 280 feet

Ponderodictys bispinulata (Stewart) varient
LeIt valve
Ohio No. 1, 40 feet

Ctenoloculina cicatricosa (w;rthin). e o o e
Left valve .
Canade No. 12, 210 feet

Ctenoloculina cicatrioosa (Wtrthin) varient
~ Ventral view
Canada No. 12, 160 feet

Kloedenia sussexensis? Jones and Holle. o « «

Toft valve
Black Lake outeorop

A",

'A“o

lcl

ncY.

.F"

lIDI .

”Hﬂ °

.A.

Page
. 29
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Page

Pis\lr. 13 whi.ﬁit“ auqudrl.tul (Ulrieh). e o 0 06 0 0 0 06 0 06 00 ¢ 21

Figure 14

Figure 15

T Right valve
Canada No. 12, 225 feet

Bufmel“gg‘t‘comll‘ndhlkinooo e ¢ 0 o o0 0 0o o o 2B
LeIT valve

S. P. No. 13025, 230 feet

Bufine Qlons..t.. Coryell eand Malkin « ¢« o ¢ ¢ ¢ ¢ ¢ ¢ ¢ 0o ¢ o 25
Dorsal view

8. P. No. 13025. 230 feet
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