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INTRODUCTION 

E HLERS and Leighly (1922, pp. 155-60, P1. X, Figs. 4-6) described a 
new cystid genus, Lipsanocystis, and species, L. traversensis, from 

the Middle Devonian Traverse group of Michigan. Up to the present, 
this species from the Thunder Bay limestone has been the only cystid 
known from the Traverse Group, but three new species of Lipsanocystis 
have recently been found in other formations of this group. In the present 
paper these are described and the generic diagnosis and the description 
of L. traversensis are revised on the basis of more complete material than 
was available to Ehlers and Leighly. 

Unless otherwise indicated specimens are deposited and catalogued 
in the Museum of Paleontology, University of Michigan. 
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SYSTEMATIC DESCRIPTIONS 

Phylum ECHINODERMATA 
Subphylum PELMATOZOA 

Class CYSTOIDEA 
Order RHOMBIFERA 

Family Callocystidae Bernard 

Diagnosis (Schuchert, 1904, pp. 209-10) .- 
Regularia with the theca closed to the mouth, plates in the circles in complete 

numbers. Ambulacra with paired ambulacralia and parambulacralia, projected radially 
over the theca and provided with numerous brachioles (fingers). Anus of medium 
size, generally surrounded by a ring of marginal plates. Pectinirhombs with the grooved 
recesses separated. Thecal plates generally sculptured with pits . . . . 

Subfamily Apiocystinae Jaekel 

Callocystidae with the 4 or 5 ambulacra simple, and relatively with widely 
separated brachioles. 

Genus Lipsanocystis Ehlers and Leighly 

Lipsanocystis Ehlers and Leighly, 1922, pp. 155-56. 

Diagnosis (Ehlers and Leighly, 1922 ) .- 
Apiocystinae with 20 plates arranged as follows: Plates 4,1,2,3, in basal row; 

Plates 5,6,7,8,9, in second row; Plates 10,11,12,13,14, ( IS) ,  in third row; Plates 
16,17,18, (13),19,15, in fourth row. 

Deltoid 23 is double and contains both the madreporite and the hydropore. 
The former is divided, and appears as two elevations, each with an orifice in its apex. 
The hydropore appears as a small circular opening below and between the two parts 
of the divided madreporite. Anal opening moderately large, entirely closed by plate 13, 
except for about 2 mm. of its periphery, which is formed by the upper edge of 
plate 8. One basal and 2 upper pectinirhombs, with numerous dichopores, situated 
respectively on plates 1 and 5, 14 and 15, and 12 and 18. The halves of the pectinir- 
hombs on plates 5, 14, and 12 surrounded by conspicuous raised margins, those on 1, 
15, and 16 without marginal walls. 

Ambulacra four, simple, extending to the basal row of plates. These are RI, 
RII,  RIV, and RV. Brachioles relatively few in number and rather widely spaced. 

Column unknown. 

Remarks.-Structural differences in the three new species of Lipsano- 
cystis make it necessary to revise a few statements in the generic diagnosis. 
The halves of the pectinirhombs on plates 1, 15, and 16 may have marginal 
walls, although these are never as elevated as those on plates 5, 14, and 12. 
The ambulacra may terminate on the second or third row of plates. The 
column is now known and is smooth, circular, and either gradually or 
rapidly tapering. Ornamentation on the thecal plates may consist of 
tubercles, ridges, or both, and may be arranged radially, concentrically, 
or in an irregular pattern. 
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Type species.-By original designation and monotypy, Lipsanocystis 
traversensis Ehlers and Leighly ( 1922, pp. 157-58). 

Lipsanocystis traversensis Ehlers and Leighly 
(Pl. I ,  Figs. 1-6; P1. 11, Figs. 1, 4)  

Lipsanocystis traversensis Ehlers and Leighly, 1922, pp. 157-58. 
Revised description.-Length ranging from 20 to 25 mm., width from 

18 to 25 mm., thickness from 12 to 20 mm. Ambulacra slender, extending 
from mouth to posterior part of basal plates, terminating 1 to 2 mm. 
above column attachment. Ambulacra having a narrow, deep axial groove 
bordered by low convex ridges each bearing seven pinnule sockets. Pinnules 
not preserved. 

Pectinirhombs with dichopores ranging from 40 to 56. Halves of 
pectinirhombs on plates 5, 14, and 12 with low marginal walls. Halves 
of pectinirhombs on plates 1, 15, and 16 without walls. Anal pyramid 
with a series of about twelve small bordering plates surrounding seven 
narrow triangular plates. Ornamentation consisting of low, indistinct 
tubercles arranged irregularly on the thecal plates. Column unknown. 

Remarks.-Eight specimens are in the collections of the Museum of 
Paleontology, University of Michigan. On one of these the anal pyramid 
is preserved, though badly crushed. Other specimens are in the collections 
of the United States National Museum and the Buffalo Museum of 
Science. Lipsanocystis traversensis is the only one of the species that is 
known from a relatively large number of specimens. 

Occurrence.-Middle Devonian: Traverse group--Thunder Bay lime- 
stone: exposures along the north shore of Partridge Point, on Thunder 
Bay, 4 miles south of Alpena, Michigan. 

Types.-Holotype No. 5414; hypotype No. 26422. 

Lipsanocystis magnus  Stumm, sp. nov. 
(Pl. I, Figs. 7-11; P1. 11, Fig. 2)  

Description.-Length 25 mm., width 22 mm., thickness 16 mm. Shape 
similar to L. traversensis except proportionally wider and thinner and 
with a wider, flattened summit. Ambulacra large, with deep, narrow axial 
grooves bordered by high convex ridges each bearing eight brachiole 
sockets. Brachioles not preserved. Ambulacra extending almost to base 
of second row of thecal plates. Ambulacral plates nearest summit with 
sharp medial spines. 

Pectinirhombs arranged as in L. traversensis but halves on plates 5, 
1 2 ,  and 14 with high margins and halves on plates 1, 15, and 18 with 
low margins. Dichopores averaging 35. Madreporite diploid, each aperture 
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with thin, elevated walls. Hydropore depressed, just beneath center of 
madreporite. 

Anal pyramid with about twelve subrectangular border plates and 
seven triangular axial plates. Ornamentation consisting of tubercles and 
ridges covering the thecal plates in an irregular pattern. Column not 
preserved. 

Remarks.-This distinctive species is known only from the holotype 
and a large fragment of that is missing. However, the distal surface, one 
ambulacrum, the three pectinirhombs, and the anal plates are excellently 
preserved. L. magnus is easily distinguished from L. rugosus, because it is 
larger, has longer ambulacra with twice as many brachiole sockets, and 
has the ridges on the thecal plates arranged in an irregular pattern. 

Occurrence.-Middle Devonian: Traverse group-Four Mile Dam 
formation-Dock Street clay member; abandoned quarry of the Thunder 
Bay Quarries Company, Alpena, Michigan. 

Type.-Holotype No. 3 143 1. 

Lipsanocystis rugosus Stumm, sp. nov. 
(Pl. I, Figs. 12-18; P1. 11, Fig. 3 )  

Description.-Length ranging from 15 to 20 mm., width from 12 to 
17 mm., thickness from 10 to 14 mm. General shape of calyx very similar 
to that of L. magnus, except not quite as flattened. Thecal plates arranged 
as in L. traversensis. Ambulacra short, extending only to top of second 
row of plates. Axial furrow relatively wide, bordered by medium convex 
ridges, each bearing four pinnule sockets. Pinnules with biserial, rectangu- 
lar plates arranged in offset pattern. Madreporite with relatively widely 
separated halves, each with an elevated margin. Hydropore small, situated 
just below space between halves of madreporite. 

Pectinirhombs arranged as in L. magnus but with lower margins and 
an average of 30 dichopores. Anal pyramid with about twelve polygonal 
bordering plates and six triangular axial plates; each bordering plate 
bearing a low medial node. Ornamentation consisting of tubercles and 
ridges on the thecal plates. Ridges forming a radial pattern diverging 
from the center of each plate. Column with eight preserved segments, 
circular, tapering very gradually away from the calyx. Segments with 
smooth, rounded margins. 

Remarks.-This species is easily distinguished from L. magnus by 
the radial ornamentation, shorter ambulacra with fewer pinnule sockets, 
and six instead of seven triangular axial anal plates. 
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Occurrence.-Middle Devonian: Traverse group-Four Mile Dam 
formation-Dock Street clay member; abandoned quarry of the Thunder 
Bay Quarries Company, Alpena, Michigan. 

Types.-Holotype No. 3 1432 ; cast of paratype No. 3 1433 ; paratype 
No. 123387, United States Ic'ational Museum. 

Lipsanocystis oblatus Stumm, sp. nov. 
(PI. I, Figs. 19-23) 

Description.-Length 24 mm., width 21 mm., thickness 17 mm. 
Thecal plates arranged as in L. traversensis. Ambulacra incomplete and 
very poorly preserved; furrows on thecal plates indicating original extent 
of ambulacra to about middle of second row of plates. Madreporite, 
hydropore, and anal pyramid not preserved. 

Pectinirhombs large and lozenge-shaped. Halves of pectinirhombs on 
plates 5, 12, and 14 with a triangular covering plate leaving a slitlike 
aperture along the margin farthest from the plate suture line. Dichopores 
present only in this slitlike aperture. Halves of pectinirhombs on plates 
1, 15, and 18 with an average of 2 7 dichopores covering one-half the area 
on that part farthest from plate suture line. Part of half dichopore nearest 
plate suture line nonporous. 

Ornamentation consisting of fine tubercles arranged in concentric 
rows paralleling the plate margins. Column with eight preserved segments, 
round, tapering rapidly away from calyx. Segments with smooth, rounded 
margins. 

Remarks.-This species is easily recognized by the structures of 
the dichopores and by the concentric ornamentation on the thecal plates. 

Occurrence.-Middle Devonian: Traverse group-Potter Farm for- 
mation; shale pit on the Potter Farm adjoining west boundary of Ever- 
green Cemetery, along west city limits of Alpena, Michigan. 

Type.-Holotype No. E15340, Buffalo hluseum of Science; cast of 
holotype No. 31434. 
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Lipsanocystis traversensis Ehlers and Leighly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
FIG. 1. Anal view showing anal aperture almost completely surrounded by plate 

13. Holotype No. 5414. Middle Devonian: Traverse g roup l ' hunde r  Bay lime- 
stone, ledges along north shore of Partridge Point, 4 miles south of Alpena, 
Michigan. X 1.5. 

FIG. 2 .  Right side of holotype showing 14-15 pectinirhomb. x 1.5. 
FIG. 3. Antanal view of holotype showing complete ambulacra. X 1.5. 
FIG. 4 .  Left side of holotype showing complete ambulacra. X 1.:. 
FIG. 5. Summit of holotype showing ambulacra covering and diverging from 

mouth. X 1.5. 
FIG. 6. Anal view of specimen with anal pyramid preserved. Hypotype KO. 

26422. Same horizon and locality as holotype. X 2. 

Lipsanocystis magnus Stumm, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 

FIG. 7. Anal view showing well-preserved anal pyramid. Holotype Xo. 31431. 
Middle Devonian: Traverse g r o u p D o c k  Street clay, abandoned quarry of the 
Thunder Bay Quarries Company, Alpena, Michigan. X 1. 

FIG. 8. Summit of holotype showing divergent ambulacra and divided madre- 
porite. X 1. 

FIG. 9 .  View of anal pyramid of holotype. X 2. 
FIG. 10. Antanal view of holotype showing long ambulacrum and 1- j  pectini- 

rhomb. X 1. 
FIG. 11. Left lateral view of holotype showing 12-18 pectinirhomb. X 1. 

Lipsanocystis rugosus Stumm, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

FIG. 12. Anal view showing well-preserved pyramid and two short ambulacra. 
Holotype No. 31432. Same horizon and locality as L.  magms. X 2 .  

FIG. 13. Right lateral view of holotype showing 14-15 pectinirhomb. X 2. 
FIG. 14. Antanal view of holotype showing 1-5 pectinirhomb. X 2. 
FIG. 15. Summit of holotype showing divergent ambulacra, divided madreporite, 

and part of one pinnule. X 2. 
FIG. 16. Left lateral view of holotype showing 12-18 pectinirhomb. X 2. 
FIG. 17. Left lateral view of specimen showing 12-18 pectinirhomb, thecal plate 

sutures, and radial ornamentation. Paratype No. 123387, U.S. Nat. Mus. Same 
horizon and locality as holotype. X 1.5. 

FIG. 18. Right lateral view of paratype showing 14-15 pectinirhomb. X 1.5. 

Lipsanocystis oblatus Stumm, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 

FIG. 19. Summit showing two upper pectinirhombs and one ambulacrum. Holo- 
type No. E15340, Buffalo Museum of Science. Middle Devonian: Traverse 
group-potter Farm formation, shale pit on the F .  N. Potter Farm, just west 
of west boundary of Evergreen Cemetery which is also west boundary of city 
limits of Alpena, Michigan. X 1.5. 

FIG, 20. Anal view of holotype showing anal aperture and one partly preserved 
ambulacrum. X 1.5. 

FIG. 21. Right lateral view of holotype showing plate sutures and ornamenta- 
tion. X 1.5. 

FIG. 22. Antanal view of same specimen showing ambulacral furrow on thecal 
plates. X 1.5. 

FIG. 23. Left lateral view of same specimen showing 12-18 pectinirhomb. X 1.5. 
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Lipsanocystis traversensis Ehlers and Leighly .................................. 99 

FIG. 1. View of anal plate system showing peripheral plates and crushed pyra- 
midal plates. Hypotype No. 26422. X 10. 

FIG. 4. Diagram of thecal plates. After Ehlers and Leighly. 

Lipsanocystis magnus Stumm, sp. nov. ........................................ 99 

FIG. 2. Anal-plate system of holotype, No. 31431, showing small, subrectangular 
bordering plates and triangular pyramidal plates, each bearing a central tubercle. 
x 10. 

Lipsanocystis rugosus Stumm, sp. nov. ........................................ 100 

FIG. 3. Anal-plate system and bordering ambulacra of holotype, No. 31432, 
showing subequally dimensional bordering plates, flat, triangular pyramidal 
plates, and large, biserial ambulacra with four pairs of pinnule sockets. X 10. 




