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PRISHATOPFYLLUS IN THE TRAVERSE GROUP

OF r-TCRTH- CESZC‘I‘RAL E‘EICEIGASI

Abstract

The tetracorpl Prismatophyllum, occurring in beds of the middle
 

Devonian Traverse Group of the Afton—Cnaway area in the northern

part of the lower peninsula.of Eichigan, is scussed. Seven new(
)
1

H
o

species and two new varieties are described. The occurrence of growth

rings in Prismatogpyllum is reported and analyzed.



h
)

INTROFUCTION:

Eesides the ever present Favosites, Prismatogdwllum is the most
  

common coral found in the highly fossiliferous beds of the Traverse

Group of Michigan. Although the Traverse has been recognized for a

hundred years and examined by many geologists, only three species and

 

one variety of Prismstoghyllum have been described; P. cristrtum
 

by Boninger (1876) and P. Qercarinatum, P. paucisentatum, and.P. cristetum
  

microcarinetum by Sloss (1939). These came from the shores of Little
 

Traverse Bay on Lake Xicnigan, the first outcrops of the Traverse Group

to be described. No corals have been described from the shores of

Lake Huron, or from the inland area, where the Traverse Group crops out

at numerous localities, but only studies of isolated fennel groups have

been made from the Traverse Group.

The paleontology of the thin~drift area near Afton, Tower and

Currey has recentl been discussed bv G. W. Smith fiche who did not
a \ J

attemft to identify any antnozoans, but limited himself primarily to

the brrchiopoda.

Although Prismatophyllum darids2§l_is still Widely used in
 

Nichigan as a specific name, some workers have recognized the fact that

it has little meaning paleontoloqically. This name has developed into

a blanket term denoting practically anything that remotely resembles

the syecinen incomoletely described and figured by Rominger as

Cyathoghyllum davidsoni. Kelly has recognized that at least two species
 

of Prismatophyllum occur in the Afton—Cnamay area. and has referred to

them as "Prismatophyllum sp." and "Prismateohyllum so. with small calices".
t4

 



Enlers and Radabaugh (1937) have made similar distinctions.

Upon Dr. Kelly's suggestion, the writer has undertaken the present

examination of the prismatophyllid corals of the Traverse Group,

with the principal objective the determination of the individual

Specific differences and their stratigraphic value.

LOCATION:

The writer has limited himself to the Afton-Chaney area

(Smith, 19H?) in Cheboygan and Presoue Isle counties of north-

central Kichigan. This area, covering approximately townships 3h

and 35 Horth and ranges l and 2 West and 1 and 2 East, was chosen

for several reasons. First, because of its central location, the

‘

area may be a link between the Traverse of the east and west coasts

of hichigan, which at present cannot be correlated with accuracy.

Second, the area presents an almost complete section of the Traverse

Group from the bottom of the ELoch-port formation to the hntrim Shale

at the top. Third, it was the writer's intention that the present

paper be complementary to the basic work of Kelly (lguO) and

Smith (1“M2).
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1I0$:=Ié»FJL 'JLP.I~ 'v P ’0' :

It is necessary, in any paleontological dismission, to

decide on one certain terminology, and use it consistently if the

paper is to be generally intelligible and accurate. Che writer has

adopted the current coral terminology as summarized by Sanford (1939).

The few terms not included in Sanford's paper, are explained in this

text, wherever they are first used. ihe terms "tabellafl and those

applied to types of cerinae are diagrametically illustrated in

Plate I, Figs. Ar-Go



‘
J
‘

LA?O RA‘I'O’QY 370 T-‘l’. :

The corals in the Afton-Cheney area are preserved by

calcite incrustations, essentially of tho types. First, in the

harder limestones, the skeletal stmichirea of he coralla are cov-

ered with e.leyer of white calcite crystals usually less than l/u

mm. thick on both sides (Plates ll—lu). Corslls preserved in this

manner are very porous, light, soft, fragile, and generally white

in color. Fragments have the appearance of a recent corellum, but

their upper surface is rerely preserved. SeCond, in some of the more

argillaceous sediments, the skeleton is incrusted in the same manner,

but the interskeletal spaces are filled by a,secondany growth of

no continuous crystals filling eachc
f

calcite, with.usuelly one or

space, (Plates 7, 8). The upper surface as well as the epitheca are

generally well preservec, unless the corallum has been worn by wave—

action before fossilization. These coralle are heavy, dark in color,

and comparatively hard.

Only rarely are the porous corella partielly silicified in

such s.manner that they can be etched out of the rock matrix with acid.

Even then the silicification does not penetrate deeper than about

1 cm, thus preserving little more than the celices and epitheca.

Euhedrel crystals of quartz have been found scattered deep insiée

some of the "hard-preserved" coralle, but these do not add to the

preservation, for they grow with little or no relation to the coral

skeleton.



Two different ways were devised for handling these two

f!

differently preserved kin‘s oi coralla. the most successrul way of

ooiaining a.good section of the porous type was to cut it with a

diamond saw in the approximate direction desired, grind down to the

plane desired, smooth off the face with #000 carborundum powder,

and cement a 2x3" alrss slide directly onto this face with cooked

Canada.balsam allowing the balsam to soak well into the coral. The

slide, and with it about 1/8” slice of the coral was then out off on

u.

I

the saw, and the section ground dow to a,thickness of about .10-

I

.Obmm. It is not desirable to grind the sections any thinner, for no

dted netail can be obtained. Cover glasses nere cemented on toL
0

(

the finished sections with Canada balsam dissolved in xylene, at a

temperature high enough to make the liquid balsam run freely but

low enough to prevent a softening of the cooked balsam holding the

section on the slide. she sections .lmm thick are usually so weak

that they float apart if heated to a.temperature that melts the

cooked balsam.

ihin sections of the hard coralle.could be made in the same

manner, but the grinding-down of large chips is too laborious, and

too thick a slice of the corallum must be destroyed. Therefore, a

peel technique was developed, using a nitrocelulose-butyl acetate

solution described by Darrah (1936). The corals were out on the

diamond—saw as close to the desired plane as possible, ground smooth,

and ethed in medium strong hydrochloric acid for about a.minute.

Fire Carbon black pigment was then rub ed into the etched surface,



and the face leveled in a sand box by means of a bubtle-level.

Jhe solution was then soplied in the menner described by Derreh (1936)

Fenton (1935), and sides (19h2), and the finished peel mounted be-

tween €IFSS slides in liquid Ceneda balsam for photographing and

better visual observation.

Positive photographs of both the peels end thin-sections

were mode by projecting the slide onto Eastman Lantern Slide Contres

plates in an ordinary photographic enlarger and re-projecting the

plates onto contrast bromide paper.
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SPE"IEIC CRITERIA:

‘1'. '1

n.4n the writer first began this work he exoected to find

about three or four varieties of Prismatoohyllum in the Afton—Onaway
 

area. This belief was based on the fact that in the field, the

differences between species appeared slight, save for the size of the

corallites. It was obvious why Rominger, who rarely made thin-

sections, grouped all Prismrtophyllum under two species.
 

After a microscopic examination, however, the number of

species identified increased greatly and certain criteria, originally

believed to he of value had to be abandoned as means of specific

differentiation. ihe number and shape of carinae per septum in

transverse section, the shape of tatulae in logitudinal section, the

exact shape of the calyx and the shape ~f the coralla appeared to

have little meaning in the determination of species.

On the other hand, it was found that the mean total diameter*

of the corallites of any one variety, even though variable within a

few millimeters is of definite value when an average is obtained

from many measurements of mature corallites.

 

* The mean total diameter of a.prismatic corallite is an average

of its smallest and largest diameter in transverse section,

usually at right angles to each other.



It is essential to select a.large corallum for the measurements

because gemmation is very apid in small coralla, and even mature

corallites are freduently constricted as a result of congested

living space. Coralla with little budding, therefore, give the

most reliable averages. The number of septa is almost constant in

the ephebic stage of any of the species. Usually one definite

number predominates, although two neighboring even numbers may be

equally frequent in one corallum.

The character and thickness of the peripheral intercorallite

boundaries is a good criterion if the boundaries are either straight

or strongly serrate. Commonly, however, types are intermediate, with

wall straight on one side of a.corallite and serrate on another.

Here the character of the boundary depends on whether or not septa

of neighboring corallites meet peripherally. Wherever they do,

the wall is straight; where they do not, the wall is serrate. These

types can be distinguished from the truly straight or truly serrate—

walled species, for the latter are practically straight (Fig. 21)

or serrate (Plate 17) regardless of the relative position of septa in

neighboring corallites.

Although their size and shape are generally variable, the

number of dissepinents is of value in specific differentiation.

It is necessary, when counting them, to select a.longitudinal

section of a.mature corallite, since all species have few or no

dissepiments in their neanic stage. A transverse section is of less



10

value because a globose dissepiment may be intersected at two points

by the section, thus making the count in a transverse section invar-

iably higher than the true count obtained from a.longitudinal view.

(Plate I, Fig. H). In the Genshaw forms, however, little reliance

can be based on the number of dissepiments in a single corallite,

because the number varies widely not only between in“ividual cor-

allites, but on opposite sides of a single corallite as well,

(Plates 12, 1h, 16).

The ratio of the diameter of the tabularium to the mean

total diameter of the corallite is slightly doubtful criterion, for

the ratio varies within about 15% within some corella, as well as

among corelle of one species from different localities. This var-

iation, the writer believes, is not a true specific criterion, but

rather may represent a slight variation of living conditions of the

corals_in the seas of Traverse time, whicn Smith (19kg) and others

believe to have been fluctuating. The ratio, furthermore, is dif-

ficult to measure in some species where the inner wall is obscured

by tabellae.‘

rrl

Ihe number, character, and type of carinae are all useful

to a limited extent, but no fine distinction can be based on them.

The factor that determines the shape, number, and clarity of car-

inae in the transverse section, is the approximate angle which the

 

* The term "tabella" is here used to describe a small skeletal

element intermédiate between a.dissepiment and a true tabula

(Plate I, Fig. A). Tabellae occur on the boundary between the

tabularium and the dissepimentarium of several species.
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carinae make with the svis. This vertical angle tends to be small

in some species and high in others, but varies greatly within in-

dividual coralla, especially in those occurring in the Jenshaw form—

ation. This variability in character is clearly shown in Plates 12

and 1M. Carinae, furthermore are arched in the axial region of

many corellites in some Species to such an extent, that they be—

come almost horizontal near their axial and in spite of the fact

that their initial vertical angle with the walls (Parallel to the

axis), may have been as low as 10-200 at their peripheral end.

Therefore, if carinae are to be examined, a longitudinal

section must be used, and this section should be almost coplanar

with one or two septa in each corallite. Their overall vertical

angle with the axis must be determined, for where this angle is

smite, carinae will appear distinct in transverse section, yet

where it is obtuse, carinae will show only as irregular dilations

of variable length, depending on the degree of parallelism between

Carina. and transverse section at that point. (See Plate I, Figs.

P and C.) Occasionally, Carina may be entirely invisible in trans—

verse section, where the section happens to pass between the alnost

horizontal portions of two carinae. (Plate I, Fig. D}.



Explanation of Plate I

Fig. A Illustrating tabellae (shown by heavy lines) in long-

ifiudinal section. See page 1'.

Figs. B,C,D The relationship of carinae in longitudinal and trans-

verse section (see plz.).

Figs. E,F,G Types of carinae in transverse section: E, "diamonds"

or "yardarms"; F, ”triangles"; G, "elbows".

Fig. E Three septa with these removed, showing the complex

curvature of dissepiments in perspective view.

page '0) .

(All figures diagrammatically exaggerated and not to scale).

 



Plate 1.

 

  

 

 

 



RATE OF GROW?

During field work in the spring of l9h2, the writer observed

peculiar markings on some weathered coralla, which consisted of

ncrallel grooves and ridges, about 3mm apart, running entirely

around some corolla as if formed by surfaces perpendicular to

corallite axes at all points. the markings were most distinct on

"porous" coralla from the Gravel Point fonaation near the Eunker

farm S 1/“ cor. Sec 18, T 3H N, R l W, and the Gorbut school, SW l/u

of the NW 1/u, Sec 33, T 3h N, R 1 w, but they are visible also on

some "hard-preserved" coralla from the Genshaw formation. Che mark-

ings are not distinct in fossils from all horizons, but they are not

restricted to the Traverse Group. They have been illustrated from

Ohio by Stewart (1938, Plate 10, Fig. 1) even though no mention of

the phenomenon is made.

In longitudinal thin—sections of these specimens, a periodic

decrease in size of dissepiments was observed, approximately evenly

spaced, occurring in all corallites at the same level of growth,

and accompanied by a thickening of the dissepiments and septa,

high develOpment of carinae, and a buncniny of tabulae immediately

above or at the thickened dissepiments._ Furthermore, the constricted

dissepiments and bunched tabulae trace eractly the calicular outline as

if the corallites gradually decreased their rate of growth to a total

stagnation, then suddenly recovered their high degree of metabolism
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only to stagnate again some 3mm higher distally.

Thus it appears that these structures, corresponding to

annuli on trees, fisn-scales and other organisms, are evidence of

a variable rate of growth of the coral. Since the Variations are

periodic’;, they are undoubtenly the result of periodic changes of

environment, or more specifically of seasonal temrerature variations

of the sea water. Such seasonal variations may be accounted for

in two ways. First, they may be considered to be the result of

a seasonal temperature variation of the atmosphere, assuming that

the water was shallow. Second, they may be the result of seasonal

currents, or a combination of both. It is known that the Middle Dev-

onian seas had outlets to the south, and it is believed (Kelly, 19MB)

that Devonian glacial erratics, found scattered in the Lake Superior

region several hundred miles north.of any known Devonian outcrop

indicate a similar outlet to the north, even though no outcrOps have

been found there. The possibility of large-scale cold or warm cur—

rents, therefore, nust not be discounted.

Vang an (1917) has shown experimentally at the Tortugas

laboratory that reef corals seek such environments that will give

them a,maximum of sunshine and perish or become abnormal if artificially

placed in the dark.

Since, excluTina all other factors, the depth penetration

of light—rays in sea water is proportional to the inclination of the
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rays, a:d.this, is turn, varies with the season, there will be a

seasonal variation in light intensity at any given depth penetrated

by the rays. lhe intensity will be a maximum when the incident

angle of the rays is the greatest, (summer), and it will be a min—

imum when it is the least, (winter). The light intensity variations

therefore, will be "in phase" with the temperature variations, and

will tend to reenforce their effects. Atmospheric cloudiness,

water turbidity, and.planktonic life will, of course, tend to de—

crease the light intensity. These effects cannot be rationally

estimated, however.

There is, of course, no assurance that variable water temp-

eratures and radiation intensity are the only factors causing the

develooment of annuli in Prismatophyllum and corals in general.
 

Variations in turbidity, salinity, pressure, and.tie movement of sear

water are known to influence the metabolism of corrls to a.great

extent (Vaughan, 1917), but it is the writer's belief that it would

be extremely difficult to justify the assignment of seasonal character-

istics to such agencies.

finnuli, such as th0se discussed above, have been observed

in corals of the western Pacific by T. Y. E. ha.(1933) who gives a

monthly table of surface water temperatures at twelve points around

Japan, and the rate of growth of a recent reef coral at these stations

at present as well as in recent geologic time.



G
r
o
w
t
h
-
r
i
n
g

d
i
s
t
a
n
c
e
s

m
e
a
s
u
r
e
d

p
a
r
a
l
l
e
l

t
o

a
x
i
s

 

 

S
p
e
c
i
e
s

L
o
c
a
l
i
t
y

F
o
r
m
a
t
i
o
n

N
u
m
b
e
r

o
f

M
a
x
.

M
i
n
.

A
v
e
r
a
g
e

M
e
a
s
u
r
e
m
e
n
t
s

(
m
m
)

(
m
m
)

(
m
m
)

 

P
.

b
o
u
c
e
k
i

B
l
a
c
k

L
a
k
e

Q
u
a
r
r
y

L
o
w
e
r

G
e
n
s
h
a
w

P
.

K
e
t
t
n
5
F
1

T
o
w
e
r

D
a
m

S
i
t
e

"
"

P
.

e
x
i
g
u
u
m

a
r
a
p
e
r
e
n
s
e

D
r
a
p
e
r

S
c
h
o
o
l

L
o
w
e
r

A
l
p
e
n
a

P
.

e
x
i
g
u
u
m

A
f
t
o
n

Q
u
a
r
r
y

G
r
a
v
e
l

P
o
i
n
t

P
.

e
x
i
g
u
u
m

M
a
r
v
i
n

Q
u
a
r
r
y

”
”

P
.

p
e
r
c
a
r
i
n
a
h
n
n

g
o
r
b
u
t
e
n
s
e

G
o
r
b
u
t

S
c
h
o
o
l

"
"

1

“
B
u
n
k
e
r

F
a
r
m

"
"

"
P
e
t
o
s
k
e
y

P
.

0
.

C
o
.

Q
u
a
r
r
y

"
"

P
.

a
l
t
i
m
o
e
n
i
t
u
m

B
u
n
k
e
r

F
a
r
m

"
"

 

OO

  

 

O

 

«xww rib-r4

 

moor-co

 

0:1:

  

\o;t :tcucfl :tcucurn

 
 

 
 

 
 

 
 F
a
v
i
a
,
§
p
e
c
i
o
s
a

(
r
e
c
e
n
t
)

J
a
p
a
n

(
F
r
o
m
:

T
.

y
,

H
.

M
p
”

1
9
3
M
)

‘
-

 

 
 

L
o
c
a
l
i
t
y

M
o
n
t
h
l
y

a
v
e
r
a
g
e

s
u
r
f
a
c
e

w
a
t
e
r

t
e
m
p
e
r
a
t
u
r
e

N
u
m
b
e
r

o
f

R
a
t
e

o
f

g
r
o
w
t
h

p
e
r
y
e
a

M
i
n
i
m
u
m

M
a
x
i
m
u
m

s
p
e
c
i
m
e
n
s

(
m
m
)

(
F
a
b
)

(
A
u
g
)

e
x
a
m
i
n
e
d

 

 

V
s
i
b
u
k
a

(
K
y
u
s
y
u
)

1
5
.
u

2

A
m
a
m
i
-
o
-
S
i
m
a

(
R
y
u
k
y
u
)

1
8
.
1

2

K
u
s
i
m
o
t
o

(
H
o
n
s
y
u
)

1
5
.
8

2

O
g
a
s
a
fl
a
r
a
P
Z
I
m
a

1
9
.
9

2

fi
a
r
i
a
n
a

I
s
l
a
n
d
s

$885653

Iwu£;fu5u3

h—Oxwuotu

 
 

 
  

 
 
 

T
a
b
l
e

I
I



15

Comparing growth-rate data from the corals of the Traverse

Group with those living at present in Japanese waters (Cable II.)

as to the probable temperature of the l'raverse Sea must assume that

the variation of growth—rate with temperature is comparable for

Prismatophyllum and Pavia saeciosa, the species studied by Ha.
“g

 

Whether or not such an assumption is reasonable is, of course open

“
I

to debate, regardless of the apparent comparability of the size 0

actual yearly increments. If it is correct, however, one mry make

ucticns as to the orobable climate of Trarerse time fromV
)
:

certain 6e

the growth-rate data, placing this region in the sub—tropical belt.

Such a deduction is suggested by the pery presence of reef corals,

however, and could be made independently as well. The temperature

and light intensity variations would be somewhat greater in the sub-

tropical regions that in the vicinity of the equator, and the writer

believes, therefore, that the strong annuli observed in some corals

of the Traverse Group make a sub-tropical climate more probable for

that period.

The writer is not inclined to state whether or not the growth

rings can be used for purposee other than abstract speculations on

the environments of ancient seaabottoms, such as stratigraphic cor-

relations, facies problems, etc. Such and other applications may

become possible when the growth rings are more fully described and

collected in larger nuantities fTONLDTE widespread localities.



ggecific des criptions
 

Phylum CCELENTERATA

Class KITHO ZCA

Order TETRACORALLA

Fam ily CYATHOPHYLL I DAE

Genus PRISEATOPHYLLUM Simpson, 1900

Remarks:

The species described are assigned to the genus Prismatophyllum)
 

genotype P. prismug Lang &. Smith (1935, p. 558). The writer did not

ave an opportunity to consult the original genotype, but used the ex-

cellent descriptions and figures given by Lang &. Smith (op. cit.),

Stewart (1933 pp. 50—51) and Stainbrook (19140, pp. 273—271;). The

species do not belong to the genus Acervularia Linne, for their tabulae
 

are simple. The difference has been well discussed and illustrated by

Stainbrook (igho), and others.



Prismatoohyllum bouceki, Paul, n. sp.
 

(Plates 5-?)

The corallun is massive, cerioid, convey above to a Varv

ing degree, roughly round or elliptical in outline. Its size is

variable, up to about 300m in diameter and_10cm high, although

coralla.about l?—20cm in diameter are the rost abundant and commonly

found complete at the type locality. Caliees are hounded by sharp

peripheral walls, less than .Bmm high. Calicular bottoms slope

gently toward the central pit, usually about 2mm deep, with steep

walls and more or less flat bottom. Only one corallum was observed

in which corallites have a slight tendency to grow independently.

The proximal surface (peritheca) is rough and finely grooved, with

coarse, concentric growth ridges.

Transverse section:
 

Mature corallites are polygonal with thin, straight or

curved peripheral walls, occasionally serrate where septa of neighbor-

ing corallites do not meet. The average mean diameter is about 9—13mm,

but the corallites exhibit marked variations in size. The septa

range in even numbers up to MO, but 36 is the usual number. They

are very fine, carinate, crenulate or irregular, seldom straight, and

all extend into the tabularium. The difference between major and

minor septa.is very slight, for they are all comparatively short,

usually about 2/3 of the mean corallite radius. Carinae are fine

and commonly of the "triangle" type, but other types are present. In

nature corallites, they average about 6 per septum and extend almost
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as far into the tabularium as the septa. Dissepiments are fine,

1

only sli itly bunched toward the tabularium, usually h—Y between a

pair of septa. They do not form a.distinct ring around the tabul—

arium, and the inner boundary is, therefore, vaguely defined. The

tabularium has a diameter about 1/2 of the total diameter in the

ephebic stage, and erhibits tabular edges in most corallites.

 

The corallite is divided into a tabularium and a dissepimentar—

ium by almost clear line formed by the innermost row of steeply in-

clined rows of numerous fine, small, globose dissepiments. The

tabulae are fine, flat or irregular, and show a sharp transition

into disseoiments. They sometimes split, or bend upwards, near

the inner wall, but usually they meet the dissepiments at an angle

approaching 90 . Carinae are fine, slightly arched distally, about

(
,
3

. _o , .. .
.3mm -part, and make angles around Mb with the anie where a septum

is coplanar with the section. In the early neanic stage the dissep—

imentarium is absent. Calicinal budding is very common, and clearly

viéible in most longitudinal sections.

Remarks:

the 3b thin, short septa and thin, slightly crenulate walls

are characteristic of this species.

E;_Egttneri is somennat similar to E;_bouceki, hut it has a

larger number of septa (38—MO), a wider tabularium (3/5 of total

corallite diameter), and thicker, more distinctly serrate peripheral

W911 S o



ihe species is named in honor of my teacher, Docent,

Dr. Eedrich Poucek of Charles University, Praha, Czechoslovakea.

Tyne locality and grourrencet
 

The holotype, HF 25—1, and the paratypes, HF 25-”, FF 25-5,

HF 25-8, HF 25—9, and HF 25—10 were all collectei from floa¢ in

the western end of the abandoned Black Lake quarry, 1/2 mile

west of the Cnaway State Park boundary, SW 1/“, NW l/u, Sec. 7,

T 35 N, R 2 E, Prisque Isle county, hichigan. There is no doubt that

the specimens came from the shale of the Ferron Point formation

near the top of the quarry face.

The holotype is conspecific with a specimen found in the

Ferron Point Shale of the Rockport quarry, Sec. 6, T 32 N, R 9 E,

Alpena.county, Michigan.



Prisratoohyllum kettneri, Faul, n. Sp.
 

(Plates 9-16)

The corallum is cerioid, massive, probably up to 50cm in

diameter and 20cm high. It is irregularly convex above and commonly

concentrically wrinkled below. The calicinal surface of the holotype,

a.large fragment, 25cm long, is not preserved.

Calices of a paratype in which the upper surface of the

corallum is preserved are very variable in shape and depth with low

but sharp peripheral boundaries. The angle of slope varies from

gentle to steep, but is never flat. The transition from platform to

calicinal pit is gradual, even though the walls of the pit may be

almost vertical. The depth of the pit is greatly variable even with-

in one single corallum.

Transverse section:
 

The corallites are circular to polygonal in outline, de—

pending on the degree of maturity, and greatly variable in size,

(7 to 11mm) with an average mean diameter of lOnm. in the holotype,

but only 7 to 8mm in some paratypes (TBS. HF Bu-l, HF 25—7). The

septa range from }M to H“, but average 36 to M0. They are thin,

commonly showing a.marged dilation adjacent to the peripheral walls,

commonly crenulate or somewhat irregular, but frequently straight.

The major-minor diVision of septa,is distinct in some corallites,

but varies greatly in clarity among corallites and coralla.



Carinae are distinct in some corallites but may be obscure

or apparently lacking in neighboring corallites or even in the

opposite portion of the corallite. This alparent sporadic devel-

Opment does not indicate the absence of carinae, but is interpreted

as being due to the variable angle at which carinae are interseéted

by the transverse section. Discussion of this factor has been

given in an earlier part of this paper (pp. 10, ll and Plate 1).

xhe carinae ertand into the tabularium almost as far as the septa,

but this distance is in itself greatly variable from corallite to

corallite.

Peripheral walls are thick and strongly serrate in the

holotype and some paratypes, but the serrate character is not con-

stant in other paratypes. The thick walls are regarded as character-

istic, however.

There is an average of about 6 dissepiments between a pair

of septa, but the number is extremely variable, and may be as low

as 2 or 3 and as high as 10. They are invariably fine, commonly

peripherally convex, forming arcs. In some instances these arcs are

in circles of equal or nearly equal radii, thus producing the effect

of a distinct inner ring around the tabularium (paratypes HF 18-1,

HF 20—1, HF 2u-l, etc.) Whether or not the dissepiments are per—

ipherally convex or concave in transverse section, depends largely

on whether they have been intersected in their axial or their per—

ipheral portion, however. Their spacing is generally sub—enual and
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0

and they are not bunched toward the tabularium, hich exhibits

numerous tabular edges.

The ratio between tabularium diameter and total diameter is

about 1/2, but cannot be determined with certainty, in all corallites,

for the tab larium boundary is not always in the form of a well-

defined inner wall.

Longitudinal section:
 

The corallites are clearly divided into a.tabularium and a

dissepimentarinm, but no sharp inner wall can be defined, for the

transition is invariably obscured by numerous tabellae. Dissepiments

are globose or lenticular and arranged in more or less regular

inclined rows. The number of dissepiments in a.row is variable

among corallites of any corallum as well as among different paratypes.

The extremes lie between 2 and 10, with an average near 5. Deoartures

from the average are common and little significance is placed on

these variations. In one specimen, an erratic collected in the

miarry at Black Lake, and probably derived from the lower Genshan,

the number of dissepiments in a row approaches constancy. In this

form there are three dissepiments in a row, except for one part of

one corallite in which it has up to 10. Since the specimen was col-

lected before the possible significance could be appreciated, it can~

not be determined whether the specimen should be regarded as an

abnormal form, a mutation, or a different species. Since, at

present, it is an isolated erample, it is figured, and referred With
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some doubt to P. kettneri.

.
1

Jebulee are fine, nearly flet or irregular. The spacing is

epperently without system and varies from .9 to shout 1.0mm, measured

pgrallel to tne axis. Cerinee are distinct in longitudinal sections

corlener with e.septum. they are éistelly erCRed to e.verying de-

gree, end sometimes Become elmost horivontel exielly. PeripherElly

they meke angles of shout ”5° with the walls and axis. This vertical

engle, however, may be as great as 60—300, thus making it epnear in

some transverse sections that cerinee are altogether absent. It can

be seen in Plates 12 and 1h that these angles aoproach 90° in msny

instances, especially toward the a;is. The distence between cerinae

on any one septum averages about .25mm. They extend into the tabul-

erium almost as for as the septa. Peripheral wells ere thick and

irregular, trending straight, with evidence of eelieinel gemmation

and Emmi“ ‘11 some were-types (Nos. m 214-1 and 25-7)

Pemerks:
 

P. kettneri is an extremely Variable species. It resembles

end is closely related to P. bouceki, but differs from it in a greater
 

thickness of wells and septa, and in the fact that P. bouceki has

consistently non-serrate peripheral wells. Furthermore, tne tabularium

of P. bouneki is yenerslly narrower (always less than 1/2 of the total
 

diameter).

The larce number of septa, the comparatively large corellites,

end the absence of a strong inner wall readily distinguish P. tettneri

from all of the Gravel Point forms.



Within the Species itself, several varietal trends or mutations

can be observed, none, however, constant enough to wrrrant the erect-

tr nd is probablyion of a definite variety. Ehe most pronounced

that toward a smaller size and more distinnctly outlined tabul riun

than those of the nolotype. These trends are exemplified by para,

25—7) from Hilligan Creek, then
4

5
%

types (Nos. HF 20—1, HF?‘.

andfromcounty line E l/M corner of Se c. 25, T 3" N, R u E, .

the Bl:ck LaLe Quarrv.

Tvne locality and occurrence:

lhe holotype (HF 23-2) 'as collected 1

south of Black Lske Quarry,
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along the county-line road 2 3/” mi.

.h mi. south of the E 1/” corner, Sec. 25, T

Presoue Isle counti line Lichigan.
’ 5.,

The species occurs throughout the Genshaw formation, and

paratypes have been selected from the following locelities

Paratypes HF 18-1, HF 13-2 and HF 18—h were collected. from

,. . ‘ Irq 'IO - ’1

the Tower Dam Site, See. 3, T 34 N, R 1 n, m1cn., from tne

Middle Genshaw.

Paratype HF 15—1 was collected loose 1 1/u mi. N. of the

1/u o: the SE 1/u Sec. 2M, 35 K, R 2 WAfton quarry, SE

Lichigen, probably from thne upper “enshaw.

Par.mtmces HF 13-1, HF 19-2, and FF 1o_3 were collected from

ooer Genshan 1 mi. N. of Tower Dem site, along the road
LA.

the U



near the center of Sec. 3“, T

Paratype 29—1

near the SE corner of Sec. 30,

comes from the middle Censiaw.

Parotype HF BH-l res collected

near the E l/u corner, Sec. 25,

A

side of a hill, 1

35

was collected from float,

T 73 H P

rom the mid le

R l E, fiichigan.

.4)/

along the county line road

T 35 Y, R l P, on the north

c ..
\fen €1,123?" 0

Paratype 25-? was collected loose in the Black Lake quarry,

F1 \'

lowermost Gensham.

Paratype HF 29-1 was collected

in a dry gully about fi/h mi. W-

SE i/M, Sec. 26, T 35 N, R a E,

R 2 E, and.appears to have come from the

£n_situ from the middle Genshaw

of Rainy Falls, SE 1/” of the

Hichigan.

The soecies is named in honor of Professor Dr. Radim Kettner,

of Charles University, Praha, Czechoslovakia.



Prisms oohyllum SU- 

An incomplete specimen, No. HF 29-1 which was collected from

the middle Genshaw formation in a ledge along a shallow ravine in the

SE corner of Sec. 26, T 35 N, R 2 E, resembles P. kettneri. It has

 

from 3M to 38 septa, generally obscure carinau an ill—definedD x
)

1
3

p

tabularium with a diameter about 1/2 of the total mean diameter. The

corallites are variable in size, averagina about 8—9mm.

The chief difference between this specimen and P. kcttneri

are very thin)commonly straight peripheral walls, resembling those

of P. aftonense. The number of sep 5, however, is much higher than

‘

that of P. aftonense, rissepiments are more nemerous, and the inner

wall is much more indistinct.

This form may represent a,new species, but the material col—

lected is considered insufficient for the erection of a species or

a variety.
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Prismatoonyllum e:-guum n. sp.

The corollum is massive, cerioid, distally convex, usually

28 of up#
1
0

about lO-EOcm in diameter, but some fragments indicate a s

to about 50cm in diameter, and about 15cm high. Calyx and epitheca

unknown. The majority of specimens show evicence of wear from

wave action and are usually grown over by stromatoporoids.

Transverse section:
 

Corallites are polygonal with thick, strongly serrate walls.

Their size is uniform, with n average mean diameter of 7 to 8mm.(
0

Septa range in even numbers up to 38, but the usual number is 33 or

36 in mature corallites. They are straight or slightly crenulate,

distinctly carinate, sometimes irregular near the center. All ex-

tend into the tabularium. Kinor septa.are distinctly shorter than

major septa.(by about .5 to 1.2mm), and some majors almost reach

the axis of the corallites.

Carinae, commonly less than 8 per septum, are of all types,

the short "yardarms" (gill, 1335, 1. 301) being the most common.

They are fine toward the periphery and become stronger as they

aporoach the tabulerium. The boundary of the tabularium is formed

‘

oy slightly bunched, fine, simple dissepiments. The f issepiments,

'1

usually about 6 to 5 between a pair of septa, do not form a distinct

circle around the tabularium, and the boundary, therefore, is not very



I
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)

C
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pronounced. The tabularium hrs diameter stout 1/2 of the total‘2
‘)

rean diameter of the corallite, and shows numerous tabular edges.

Longitudinal section:
 

The corallite is clearly divided into the tabularium and the

dissepimentariun. The boundary is a.sharp line or steep transition,

although tabellae are locally developed- Tabulae are closely spaced,

flat, slightly concave or convex, and highly variable in shape.

7"

sissepiments are fine, globose, regular in most corallite (
0

Carinae are pronounced, only slightly arched distally, visible

where the section OltS a sentum at a low angle, and make an angle

of about 30° with the corallite axis.

Femarks:

the cearacteristic features of this species are comparatively

small corallites seoarated by a strongly serrate boundary, and.pos-

sessing a large number of septa.

It superficially resembles P. altimoenitum, but differs
 

from it in the latter's higher number of septa (34—30), a slightly

larger averafe mean diameter, and the character of peripheral

boundaries (thick, and strongly serrate).

Ihe species is named for its size (Lat, exiguus : small).

irne locality and occurrence:
t‘ ___‘

The holbype, HF 10-1, and the peretyoes HF 10—? and HF lu—E

were all collected loose from the shallow eastern end of the



karvin Quarry, 2 miles SE of Afton, SW 1/4 of the HE l/u, Sec. 7,

T 3H 3, R l W, Chebcygan county, Hichigan.

The species has also been collect,d from the Afton Quarry,

U
)

1 mile N of Afton, r3 1/M, ea 36, 35 N, R 2 W, Cheboygan

county, hichigan.
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Prismstoghyllum etiguum draperense, n. sp. et var.
 

(Plates 19-20)

Entire corallur u known. Fragments inoicate it to be massive,

cerioid, 25cm in diameter and up to about 0 cm fll€l. Formed

by calicinal genoation. Shape convex above, and arially more or

less circular. Calyx unknown.
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1
Corallites irregularly polygonal, with thin, serrate walls,

usually trending straight, but sometimes slightly curved. Nature

corallites show a slight variation in nean diameter, averaging

about 6 to 7 mm.

(
‘
1
‘

$91 a.straight, thin, locally somewhat thickened, distinctly

carinete, 28 to 32 in number, averaging 30 in mature corellites.

.ll septa penetrate into the tabularium, the majors almost reaching

the Center in some corallites. Hear the center, they remain straight

or bend irregularly, while the minors neretrate only about .5

to . 7mm .

q

Corinae re distinct and of various types, us‘ally short'
3
)

0

diamond shaped, n1 become more pronounced toward the tabulariumo
n

boundary. The usual number is about 6 per sentum.

Bissepiments are fine, simple, usually about 5-7 between a

pair of septa, and slightly bunched toward the tabularium. They do

not form a distinct inner circle, however, and the tabularium
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boundany is, therefore, not pronounced in most corallites. The

mean tabulariun diameter is aoproximately 1/2 of the mean total

diameter in mature corallites. Edges of tabulae are Visible in

t3; 8 t gbul arium.

Longitudinal section:
 

Corallites distinctly divided into dissepimentarium and

tabul rium, commonly by irregular lines formed by the innermost'l
'J

f"; l

dissepiments. -ransition from tabulae to dissepinents is sharp, and

tabulae usually meet disse,irents at almost a right angle. Split-

ting of tabulae near the boundary is rare.

Disseuiments fine, glcbose, variable in size, usually

regularly arranged in various ways. Carinae fine, about .3mm

apart, distally arched, but meeting the inner wall at a high

(almost right) angle, visible only where the section is almost

coplanar with a septum.

 

Superficially, P. exiguum draperense is quite similar to
.L.

 

P. eltimoenitum and P. exiauum. P. altimoenitum, however, has a
  

smaller, more clearly defined tabularium, more (32) septa, and

shorter ones, and a less serrate wall. The mature corallites of

q

P. altimoenitum are more uniform in size eno average slightly larger
 

(7M)~

 

. exiguum differs from P. exiyunn QEEEEZEQEE chiefly by

its larger number of seyta (BM—36), and a larger mean diameter of



corallites, (Y—dmm).

The senta of P. exiguum draperense are less distinctly
 

cerinate, but otherwise similar.

The variety is named after the type localitY-

Wvoe locality and occurrence:

Eoth the holotype, E‘F 21-1, and the joaratype, I—‘I‘ 21—2

were collected in situ from lower Alpena.beds correlated with the

 

lower Gravel Point (Smith, lQMQ), in the southern road ditch along

State highway M 33, 1 1/2 miles west of Onaway, just northeast of

the old Eraper school, N 1/2 of the NW l/h of the NE l/u, Sec. 12,

T 3M N, R l E, Cheboygan county, Michigan.

The species does not occur at any other locality.
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Prismatophyllum aftonense, Faul, n. sp.
 

Plates 21—22.

Corallum large, unknown. Only fragments have been found,

some up to 50 cm. in diameter, convex above, massive, cerioid, about

30 cm. high, formed by calicinal gemmation, with no tendency of

corallites to grow independently.

Celices incompletely known, probably shallow, and with

gently sloping bottoms.

Transverse section:
 

Corallites polygonal, in large coralla freouently regularly

hexagon,l with walls thin, straight, or slightly ard assymetrically

’
\
)

crenulate where sept..of neighboring corallites do not meet per-

iphera_ly. Ihe core lites are fairly uniform in size, averaging

5.5mm in diameter. The septa range up to 36 in number, but aVerage

32 in mature specimens. Ehey are usually straign , but locally

sinuous or quite irregular near the tabularium. They are clearly

differentiated into majors and minors. major septa extend into

the tabularium about 1/3 of its radius and the minors only about 2/3

of that amount. ihc septa are obscurely carinate, and the carinae

are rarely visible in transverse section. Dissepiments are few in

number, with only 3 to 5 between a pair of septa, axially far a art

in the peripheral region of the corallites and closely bunched along

the tabularium boundary (inner wall). This boundary is usually a clearly

defined circle with a diameter aoout 3/5 of the mean diameter of the
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corallite, displaying the edges of tabulae where intersected by

the plane of the section.

Longitudinal section:
 

The corallite is clearly divided into a.wide tabularium

and a narrow dissepimentarium consisting of about three rows of

distally convex, globular, and comparatively large dissepinents.

Tabulae are flat, or centrally depressed, g.nerally SiMple, and usually

meet the dissepiments almost at right angles. Only very seldom do

the tabulae Show a gradual transition into dissepiments by splitting

and bending upward. Carinae are very fine, and visible only in

sections coplanar to, or cutting a septum at a very low angle.

Remarks:

The species is characterized by its few dissepiments, axially

closely bunched toward the inner wall, a.wide, clear—cut tabularium,

carinae obscure in transverse sections. and straight peripheral

boundaries. It resembles no other species examined by the writer.

Tvne locality and occurrence:
 

The holo‘type at 13-1, and the paratypes HF 114—1 and HF 13-2

were all collected from float from under the walls of the abandoned

Afton quarry, 1 mile north of Afton, K3 l/u of the NE l/u, Sec. 36,

T 35 N, R 2 W, Cheboygan county, Michigan.. The types appear to have

come from the light-colored limestone above the black Gorbut member,

near the tOp of the eastern quarry face. The species is known from
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no other locality.

It is named after the tyne locality.
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Prismstophyllum altimoenitum, Faul, n. sp.
 

(Plates 23-23)

Corollum cerioid, convex above, irregular below, up to 25 cm

in diameter and probably nor more than 15 cm high. Complete coralla

are rare, and are commonly less than 10 cm in diameter. There is no

tendency for corallites to grow independently.

salices are fairly regular, polygonal in shape, separated by

very pronounced, but thin, walls about 1.5 mm. high. Within these

walls the calicular bottom is almost flat, radially dissected by the

carinate septa.protruding only very slightly above this platform.

The calicular pit in the center is about 2 to 3 mm de p, and descends

abruptly from the platform, with its walls almost vertica and its

bottom flat. The diameter of the pit is about 1/3 of the mean total

corallite diameter in mature corallites.

LcnfitU5ilal section:
 

rhe corallite is clearly divised into tabularium and dis-

sepiment rium, with the tabularium about 1/3 of the total diameter.

Transition sharp with tabulae meeting dissepiments usually at right

angles. Gradual transition by splitting of tabulae is rare.

Tasglae simple, distally convex or almost flat, spaced about .3 to

.3 mm apart. Dissepiments globose, variable in size, usually reg-

ularly arranged in rows that are almost horizontal. Carinae distinct
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where plane of section meets septum at a low angle, about .5 mm

apart, distally arched, and meeting the walls at low rngles. Walls

are strong, irregular, trending straight.

Transverse section:
 

Corallites are polygonal in outline, with an average

diameter of about 7 mm. Departures from this average are small but

common (about 1 mm). Walls thin, locally slightly thickened, straight

or slightly curved, commonly slightly crenulate. Septa are thin,

straight or somewhat curved, rarely crenulate, and range in ev,n

numbers up to 3H hut average 3? in mature corallites. ri‘he differen-

tiation between major and minor septa.is clear. Majors extend into

the tabularium about 1/2 of its radius, whereas minors intrude

usually less than l/u of the radius. Carinae commonly of the short

yard—arm tyne (Sloss 1939) sometimes set obliquely to the septa,

very strong near the tabularium and.becomina less pronounced to—

ward the periphery of the corallite, commonly up to 8 per septum.

Dissepiments fine, numerous, up to about 9 between a pair of septa,

closely bunched inward and forming a distinct circular inner wall

around the tabularium. The tabularium has a diameter about 1/3 of

the mean total diameter, ani shows edges of intersected tabulae in

most corallites.



Tue SPeCieS is Ch?TaCt9Tized by its flat calicular floor,

steen and flat—bottomefi calicular pit, high bounding walls, arfi a.

small round tabularium,

The species differs from P. parvulum Stainbrook in the fail—

ure of septa to reach the center of the tabularium, in its high cal—

icinal walls, and in its somewhat larger mean diameter, (7mm). It

differs from P. nercarinatum var. gorbutense, n. var. in its much
  

smaller mean diameter, a smaller number of septa.(32), and much

narrower tabularium (1/3 of total mean oiameter).

The species is named for its high bounding walls (Lat.

altus=:high, moenitus = walled).

sze locality and occurrence:
 

The holo:ype, HF 7-1 and the paratypes HF 7-3, HF 7-5, and

HF 7-7 were collected 53 situ in the road ditches just east of

Bunker farm, 5 1/2 of the sw 1/u, of the SE 1/h, Sec. 18, T 3h N,

R l W, Cheboygan County, hichigan.

The species is known from no other locality.



Prismatophyllum percarinatrn var. gerbuterse, Paul, n. var.
 

(Plates 3, 26—27)

Entire corallum unfinown. Freement: up to ”0 cm in diameter have

been found and indicate a probable size of about a meter or more for

large mature coralla. They are massive, cerioid, formed by extras

cslicinal gemmation from one or more individuals, and show no

tendency of corallites to grow independently. Calyx unknown,

probably greatly variable in shape, as indicateé by the badly worn

corallum.

Trrnsverse section:
 

Corallites are polygonal in outline, with an average mean

diameter of about 12 mm; departures from the average are generally

within 10%. Valle are medium thin, about .lfimm, straight or crenulate

depending on the relative position of septa in neighboring corallites.

The septa range up to M6 but the usual number is no in nature corallites.

They are thin, generally straight, carinate, with major septa clearly

differentiated from the minor. Major septa extend almost to the axis

in some corallites, whereas the minors protrude only little beyond

the dissepimentarium. Carinae are fine but distinct, numerouS, up

to about 8 per septum, and become more pronounced toward the tabularium.

In some corallites they extend a variable distance inward beyond the

dissepimentarium. The dissepiments are fine, numerous, up to about

10 between a pair of septa, closely bunched toward the tabularium,
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and together with the somewhat dilate septa forming a.usually distinct

circular inner wall around the tabularium. The tabularium diameter

is about 3/7 of the total mean diameter of the corallite, and

frequently displays edges of intersected tabulae and tabellae..

,1.

Longitudinal section
 

The division into tabularium and dissepimentarium is

distinct, but transition fnom tabulae to dissepiments is often

gradual with abundant formation of tabellae, i. e. small tabulate,

distally convex structures extending only partway across the tabul—

arium. Tabellae of this kind are frequent in the holotype of

P. nercerinatum_s. s. 4abulae are rarely simple and generally dis-
 

tally convex, ‘paced about .2 to 1.0 mm apart. Dissepiments are

globose or lenticular, variable in size, partly as a result of

growth—rate variations, and more or less regularly arranged in as

many as 7 rows between a.pair of septa. Carinae are strong, distally

arched, meeting the peripheral walls at a sharp angle, but becoming

almost horizontal toward the axis. They are about .2 to .U mm apart.

Peripheral walls are distinct but not thick, usually irregular, but

trending straight.

Remarks
,.

Jl

 

In transverse section, the variety has a.somewhat larger mean

diameter (l?rm) of mature corallites, and a.slightly narrower tabula—

rium (only 3/7 of the totat mean corallite diameter) than P. percar-

inotum. the variety, furthermore, exhibits distinct carinae inside
 

the tabularium. In these resoects it resembles closely a specimen

collected from the lower Gravel Point Eornation intthe Petork y Port-
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land Cement Co. Quarry at Peteskev, a.horiaon distinctly lower than

that of Sloss‘ tyne locality of P. nercarinatum s. s.
A_.__

ihe new variety has a larger mean diameter and more septa

then P. bunkerense.
 

(1‘.

The Variety is named after the tyne locality.

Type locality and occurrence:
 

Ihe hoiotype. HF 11-1. an€ the Deretvres. F? 11-2 end FF 11‘3v

were collected in_situ in the eastern road ditch, j/h miles north

75

H

of the Fing-r “oard dorner or 1/h mi. south of the Gorbut scnool,

.v

u of W 1/” cor., Sec. 33, T 2% H, R l W. The paratypes HF 7-2 and

HF 7-6 were collected in si u.in the road culverts just east of

Bunker farm, 5 1/2, 5W 1/H of the SE i/u, Sec. 18, T 3M N, R.l w, and

the paratypes FF 1-1, HF 2-1 and HF 2—2 were collected from float

about l/M mile north of Beebe school NE 1/M, Sec. 1}, T 3h N, R 2 W,

all in Cheboygan County,
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Prismatophyllum,percarinatum Sloss
 

Prismatophyllum percarinatum Sloss, 1939, Jour. Paleontology,
 

Vol. 13, pp. 69-70.

Remarks: The specimen comes from the uppermost beds of that part of

the Gravel Point represented in this area. and may be intermediate

between P. percarinatum gorbutense n. var. and P. mercarinatum 8.8.
  

It resembles the latter more closely. however, especially in its

wide tabularium, strong inner wall formed by dilate septa and diss-

epiments and a smaller average mean diameter.

Occurence:

Only one Specimen (No. HFfiD was collectedi mile north of

the Beebe School, 53% of the NE%, Sec 1h Tjhn, sz Cheboygan County,

Michigan. The specimen was apparently derived from the Gravel Point

beds directly underlying the Favosites biostrome of the Beebe School

formation.
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Plate 5

 
Prismatophyllum bouceki Faul, n. sp.
 

Celicinel view (x2), of a small complete corallum from

the Black Lake quarry.



 
Prismatgphyllum bouceki Paul, n. so.
 

Bottom view ($2) of an_elmost complete corallum

from the Black Lake quarry.
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Plate 9

 
Prismatophyllum kettneri Fanl, n. Sp.

Calicinal View (x2) of a fragment of a silicified

specimen from 1 mile N of Tower Dam, near the

center of Sec. 3“, T 35 N, R 1 E.
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PrismatoPhyllum kettneri Faul, n. sp.

Transverse thin-section (xh) of the holotype (N0.HF 23-2)

from the county-line road, 2 3/M mi. 5. of Black Lake

Quarry.
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Plate 19

 
Prismatophyllum exiguum draperense Faul, n. sp et var.

Transverse section (in) of the holotype (No. HF 21-1)

from near the Draper School, NW l/u of the NE 1/”, Sec. 12

T 3h N, R 1 E, Hichigan.
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Plate 2}

 
Prismatophyllum altimoenitum Faul, n1 sp.

Calicinal view (x27 of a small, almost complete corallum

preserved by silica. From the type locality near the

Bunker Farm. (No. HF 7-7).

Note exceptionally high calicinal walls and flat bottom.
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