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. A s s ~ ~ ~ c ~ - D a n i e l  Busch (1941, p. 392-411) described 6 new species of metrioph) 1- 
ioid rugose corals from the \I.anakah and \\ indom shales of the Hamilton group of 
western Sew York. Alter an examination of man) serial sections of specimens from 
these beds it  is suggested that Busch's species can be interpreted as gronth stdges 
or variants cf the three conlrnon species Stereolasn7a rectz~n7 (Hall), .ln~ples~phylluia 
Ra?rz~lio?ziae (Hall), and Sfewartophyllt~1~7 intern~ztlens (Hall). 

ISTRODUCTIOS ASD ACKSOR~LEDGUENTS t e r  of fossilae, presence o r  absence of col- 
umella, number and  nature  of tabulae ,  a n d  

D a u I E L  BUSCH ('94') identified nine alloiring for indiridual variation, t h e  a u -  
species of m e t r i o ~ h ~ l l o i d  six Of thors suggest tha t  BuschYs species can be 

them new, from tivo localities in the  [Vana- interpreted as typical specimens or variants 
kah shale  and  one locality in t h e  Windom of the three common species ~~~~~~l~~~~ 
shale, both in the Middle Devonian Hamil- rectlLm ( ~ ~ l l ) ,  ~ ~ ~ ~ ~ ~ i ~ l ~ ~ l l ~ ~ ~ ~  lzamiltoniae 

group Of western New Yorlr' A large (Hall), and  Stewartophyll?~m internzittens 
number  of corals from these localities were (Hall).  
obtained when the  University of Michigan The authors to thank D ~ .  &lildred 
purchased the R. Hibbard "'let- Marple for the  loan of Busch's types  f r o m  
ti?Eiiu;f fossils- from western New York. the Ohio State University ~ ~ ~ l ~ ~ i ~ ~ l  M ~ -  
Sections were made of 150 metriophylloid scum. 
corallites and  serial sections were made of 25 
of them.  SYSTEMATIC DESCRIPTIOSS 

Busch made a very detailed s tudy  of his STEREOLAS~IA XECTULI (Hall) 

corals bu t  used variable structures in classi- P1. 58, figs. 1-16 

fying his specimens. B~ using such features Strovzbodes? rectz~s I-Iall, 1843, p. 209, text-fig. 5, 
p 210; Table of Organic Retnains, no 48, fig. 5 

as corallite diameter, number  Of na- Cyathopltyllz~m rectzim Edwards & I-Iaime, 1851, 
tu re  of septa  (amplexoid, dilation), charac- p. 372. 

EXPLAXATION OF PLATE 58 
A11 figures X2 

FIGS. I-16-Stereolasma rectzlm (Hall). 1-7, Busch's hypotypes, OSU 18755 and 18754 a-f; 8-10, 
syntypes of Canifiia co??7plexa Busch, OSU 18763 b-e; 11-15, serial transverse sections of 
hypotype UhlIMP 36087; M'anakah shale, "denlissa" bed, along Smoke Creek, I +  miles 
south of Reserve, Erie Co., New York; 16, longitudi~lal section of hypotype UhIMP 36088, 
upper part of Wanakah shale, along banks of Smoke Creek a t  \t'indom, Erie Co., Kern York. 

17-28,37-39-Stewartopkyllunl intervzittens (Hall). 17-19, Busch's hypotypes, OSU 18751 a-c; 
20-24, syntypes of Barrandaoplzyll~unz i.ei?nunni Busch, OSU 18768 b-f; 25-28, synt).pes of 
Barra?zdcophyllunz sinzples Busch, OSU 1877 1 b-d, f ;  37-39, synt)-pes of Hapsiphyll~rn~ 
bifurcatz~nz Busch, OSU 18776 b-d. 

29-32,40-50-Anzplexiphyllz~ln lanziltoniae (Hall). 29-32, syntypes of Caninia tabzllata Busch, 
OSU 18765b+; 33-36, Busch's hypotypes of Anzplewipi~yllum Izuwzilloniae (Hall), OSU 
18f59d,e,f! and h; 4043, syntypes of Alleynia a~nerica?za Busch, OSU 18772a,d-f; 4 4 4 9 ,  
serlal sections of hypot]-pe UhIh IP  36089, upper part of IVanakah shale along Srnoke 
Creek, a t  I\'indorn, Erie Co., New York; 50, longitudinal section of hypotype Uh'Ih'IP 
36090, coral layer of lev-er l\'indorn shale along small stream a t  Athol Springs, Erie CO., 
New York. 
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.Slreplelasmu recta Ifall, 1876, pl. 19, figs. 1-13 
pirtins. 

Streplelas7na ungula EIall, 1876, pl. 19, figs. 14- 
24 parlim. 

Slereolasmu rectunt Simpson, 1900, p. 205, text- 
figs. 16,17; Brown 1909, p. 67-71; Busch, 
1911, p. 395, text-figs. 7-16; Stumm, 1959, 
p. 7, pl. 3, hgs. 16-19; tiill, 1956, p. 257. 

Caninia conzplexa Busch, 1941, p. 399, test-figs. 
28-.3.3. -- 

Buschphyllr~m co?lzplesa Stumm, 1949, p. 9, 
pl. 3, figs. 37-39. 

Descriptiolz.-Corallites ceratoid to tro- 
choid, ranging from 0.7 to 5 cm. in length 
and from 1 t o  2.2 cm. in maximum diameter. 
Average diameter about  1.5 cm. Exterior 
with vertical interseptal ridnes and faint,  
horizontal growth annulations spaced a t  
various distances anart.  Calvxes with thin 
erect walls and a n  axially sloping basal por- 
tion. Maximum depth of calyx 1.5 cm. Septa 
ranging from 48 to 60 of which the major 
extend to axis, where by addition of stereo- 
plasm a stereocolumella is formed in t h e  
neanic and early ephebic growth stages. In  
the  later ephebic growth stages columella 
ceases growth and major septa retreat from 
axis. Point of retreat typically just below 
base of calyx. Minor septa appear as  short 
peripheral ridges a t  position where major 
septa retreat fro111 axis. Tabulae relatively 
closely set, complete or incomplete, horizon- 
tal axially, distally convex periaxially, de- 
flected proximally a s  they approach the pe- 
riphery (see pl. 58, fig. 16). No dissepiments 
present. 

Remarks.-The specimen showing dissepi- 
ments illustrated by Busch (1941, p. 400, 
text-fig. 33) is apparently a small specinlen 
of a species of Bethanypizyllztm. Busch's type 
of Cenilzia complexa (pl. 58, fig. 8) displays 
the stereocolumella characteristic of the 
neanic and early ephebic growth stages of 
Sfereolasnta recfziw. 

0cczirrence.-Middle Devonian, Hamilton 
group, Ludlourville formation, \Iranalcah 
shale member; hloscow formation, \Yindom 
shale member, western Net\. Yorlr. 

Types.-The holotype illustrated by  Hall 
(1843, p. 209, teat-fig. 5) has not been 
traced. I t  may have been reillustrated by 
Hall (1876, pl. 19) but  none of Hall's 1876 
dranings exactly match the 1843 dralving. 
Of Hall's 1876 hypotypes, the originals of 
figs. 1,2,11,12,13 are  in the American Mu- 
seum of Katural History numbered 4464/1; 

of figs. 3,5,7,8 in the same institution num- 
bered 4464/2; of fig. 9 in the Ken- York 
S ta te  hluseum numbered 3740/1. T h e  orig- 
inals of figs. 4,6,10 have not been traced. 
Some of I-Iall's 1876 hypotypes may be speci- 
mens of Lopholasnza cariizatzrm Sirnpson 
(1900, p. 206, text-figs. 19-20) but a tangen- 
tial section must be made of each specimen 
in order to  distinguish between the  two 
species. Busch's hypotypes Ohio S t a t e  Uni- 
versity Geological n'Iuseum nos. 18754- 
18755; of Canilzia conzplexa Busch no. 18673; 
hypotypes herein illustrated, University of 
Michigan Museum of Paleontology nos. 
36087, 36088. 

AMPLEXIPHYLLUM HAMILTOXIAE (Hall) 
PI. 58, figs. 29-32; 40-50 

Streptelusnza u?zgula Hall, 1876, pl. 19, figs. 14-24 
partim. 

Anlplexus lzarr~illoniue Hall, 1876, pl. 19, figs. 20- 
23; Busch, 1941, p. 397-399, figs. 17-27. 

Caninia tabz~lata Busch, 1941, p. 401-403, figs. 
34-40. 

Alleynia umerica~za Busch, 1941, p. 407-408, 
figs. 56-63. 

Ampleripkyllunz havzilto~ticze S tumln ,  1949, p. 9, 
pl. 3, figs. 32-36; Hill, 1956, p. 257. 
Description.-Typically ceratoid, rarely 

trochoid or subcylindrical corallites, many 
irregularly contorted. Maximum diameter 
observed 2.1 cm., diameter of average coral- 
lite about  1.6 cm. Exterior with relatively 
closely spaced growth annulations. Maxi- 
mum length about  4 cm., average about  3 
c n ~ .  Calyxes typically shallow, 3-5 mm. deep 
with sloping ~valls. Septa in neanic stage 
typically thick, rarely thin, becoming thin- 
ner toward distal ends, nlajor septa extend- 
ing to  axis, minor septa appearing as periph- 
eral ridges a t  a corallite diameter of 1.2 
to 1.6 crn. Septa in different individuals 
ranging from 48 to 59. At  a corallite diam- 
eter of 0.8 t o  1 cm. major septa retreat from 
axis becoming increasingly shorter and thin- 
ner distally. Cardinal fossula represented by 
shortened cardinal septum in late neanic and 
ephel~ic  stages. Tabulae, complete o r  in- 
con~plete, from 8 to 10 to a centimeter, 
typically horizontal axially, becoming de- 
flected proximally as  they approach the  pe- 
riphery in t h e  majority of specimens. In  
some, the  tabulae remain horizontal t o  the  
peripheral wall. No dissepiments present. 

Remarks.-A study of serial sections of 
12 corallites reveals tha t  the septa vary  



THREE JIE TRIOPIIYLLOID COli-4 L GENER.4 4 4  7 

greatly in thickness. Serial sections of a 
specimen (pl. 58, figs. 44-49) she\\- that  the 
septa in the neanic stage a re  long and thick, 
but  become progressively thinner and 
shorter in the ephebic stage. Xrlrnber of 
s e ~ t a  of different soecimens a t  the same 
corallite diameter are  ker) similar. At a 
diameter of 1 cm. the  septa1 count in 6 
specimens is 21, 23, 26, 23, 20, and 25. 

Occurretzce -IvIiddle Devonian, Hamilton 
group, Ludlo\\ ville formation, upper 11-ana- 
kah shale; ~ I o s c o w  formation, loner \\-in- 
dorn shale, n-estern ?;en York. 

Types.-Hall's syntypes (the originals of 
Hall's 1876, pl. 19, figs. 20-23) American 
Museum of Natural History no. 4441/1. 
Busch's hypotypes, Ohio S ta te  University 
Geological Museum no. 18759. Busch's 
types of Caninia tabulala no. 18765; of 
Alleynia amerzcana no. 18772. Hypotypes 
herein illustrated University of hlichigan 
hf useum of Paleontology nos. 36089, 36090. 

STEWARTOPHYLLUM ISTERMITTESS (Hall) 
PI. 58, figs. 17-28,37-39 

?Strombodes distortus Hall, 1843, p. 209, text- 
fig. 4; Table of Organic Remains, no. 48, fig. 4. 

Strombodes? Hall, 1843, Table of Organic Re- 
mains, no. 49, figs. 2-21, 

Atnplexzls interntitlens I-Iall, 1876, pl. 32, figs. 
8-15. 

Stewar~opJ~yllz~rn intern~ittens Busch, 1941, p. 
394-395, figs. 1-6; Stu~Tll~l, 1949, p. 9, pl. 3, 
fies. 25-28: Hill. 1956. D. 257. 

~a&ndeoplt~llum reirna&i Busch, 1941, p. 403- 
405, figs. 4149.  

Barrandeoplzyllz~~~ simplex Busch, 1941, p. 405, 
figs. 50-55. 

~ a ~ s i p h ~ l l z ~ m  bifurcntzlm Busch, 1941, p. 409, 
figs. 64-73. 

Description.-Corallum subcylindrical to  
ceratoid, typically T\-ith irregularly spaced 
flangelike expansions. Calyx relatively flat, 
peripheral area reflexed in some specimens. 
Cardinal fossula weakly t o  moderately well 
developed (see Hall, 1876, pl. 32, figs. 8-15). 
In transverse section of neanic stage septa 
from 16 to 18, thick, extending almost to 
axis. In  early ephebic stage septa from 19 
t o  22, thick, extending a l n ~ o s t  to axis in 
most specimens bu t  only t ~ o  thirds distance 
to  axis in others. Thick axial ends of septa 
in lateral contact produce appearance of 
aulos in a minority of t h e  specimens. In late 
ephebic stage (just beneath base of calyx) 

asis, typically \\-ith free axial ends. .At this 
point the  minor septa appear as short pe- 
ripheral ridges. Cardinal fossula moderately 
to well de\.eloped. In longitudinal section the 
tabulae a re  complete and incomplete, rela- 
ti\-ely flat-topped axialll.. In the ~ e r i p h e r a l  
areas they may be deflected up\\-ard, doa-n- 
n-ard, or remain horizontal. No dissepi- 
ments. 

Remarks.-This form can be distinguished 
from A .  hamiltoniae by the flangelike growth 
expansions on the exterior of the corallum, 
by the continuously thick and relatively 
long major septa from neanic to  ephebic 
stage. T h e  tabulae a re  similar to  those of 
A .  Izamilto7riae except tha t  they may be 
horizontal or deflected upward in the periph- 
eral regions. 

Occurrence.-Middle Devonian, Hamilton 
group, Ludlo\vville formation, upper Wana- 
kah shale; htIosco~v formation, lower Win- 
dom shale, western New York. 

Types.-Holotype of Strombodes distortus 
not located; syntypes of Stewartophyllum 
intermittens American Museum of Natural 
History 4442/1 and 4442/2; Busch's hypo- 
types Ohio S ta te  University Geological 3.1~- 
seum 18751; of B. reiman?zi Ohio S ta te  Uni- 
versity Geological hluseum 18771, of H. 
bifzlrcat.um Ohio S ta te  University Geological 
Museum 18776. 
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