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Abstract 

Six new nassellarians, each of them is the type species of new genus, are described from 

the Lower Miocene Toyohama Formation, Morozaki Group, central Japan. The family 

assignments are as following based on their internal skeletal structures; Sertiseria batlax n. gen., 

n. sp. is assigned to the family Artostrobiidae, Chitascenium cranites n. gen., n. sp. and Genetrix 

petrushevskayae n. gen., n. sp. to the family Sethophormidae emend. herein, and Ectotoxon xetton 

n. gen., n. sp., Entepipedus zophyi n. gen., n. sp. and Gomisterna hosjJes n. gen., n. sp. are treated 

as N assellaria incertae sedis. Ectotoxon xetton has no arches diagnostic for the family assign­

ment. Entepipedus zophyi has two secondary lateral rays but lacks two primary lateral rays. 

Gomisterna hosjJes has lophophaenid- like lobate cephalis, but has two secondary lateral rays. 

Key words : Lower Miocene, Radiolaria, N assellaria, systematics, Morozaki Group, central 

Japan. 

Introduction 

In the course of analyzing a radiolarian assem­

blage from the Lower Miocene Toyohama Formation, 

Morozaki Group, central Japan, some nassellarians 

were encountered that did not fit into any of the 

existing genera, and two genera Steganocubus and 

Syscioscenium were established in my previous papers 

(Sugiyama, 1992, 1993). The purpose of this study is 

to present systematic paleontology of the remainders 

by careful attention to clarifying their internal 

skeletal structures, at which much interest of investi-

gators in recent years has been directed in order to 

establish a natural system of nassellarians (e.g. 

Nishimura, 1990; Funakawa, 1994). 

Descriptive terms of spicule (MB, A, D, L, I, V 

and Ax) . follows Dumitrica (1991) who presented their 

intelligible historical review. With respect to those of 

connecting arches, this study adopts not recently 

prevalent expression which is the combination of two 

initials of the spicule elements (AD, LI, LV, etc.) but 

Petrushevskaya's (1968, 1971b, etc.) method combin­

ing two letters of branches or verticils ( ac, cp, pd, 

etc.; Fig. 1). It is based mainly on the reason 

mentioned in the remarks of the family Sethophor-
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midae. In addition, terms PR, D' and V' defined by 

Sugiyama (1993) are used for a few genera. 

Six new genera are proposed below. One of them 

is assigned to the fami ly Artostrobiidae Riedel, 1967, 

and two to the family Sethophormidae Haeckel, 1881, 

emend. herein. However, the other three possessing 

rather bizzare skeletal characters are not assigned to 

the existing fami lies. It is expected that the results of 

this study will contribute to accumulating knowledge 

of nassellarian internal skeleton, although they may 

await a certain extent of revision in future. 

The studied samples TH- 1 to 4 are decapod­

bearing calcareous nodules, whose detailed infor­

mation is given in Sugiyama (1993) . All holotype and 

paratype specimens are deposited in Department of 

Earth and Planetary Sciences, Nagoya University, 

designated by the ESN prefix. 

in sagittal plane 

on this side of sagittal plane 

Fig. 1. Nomenclature of nassellarian internal skeleton with 
verticils in right lateral view, modified from· Petru­
shevskaya (1968, 1971b). MB: Median bar; A: Apical 
ray; D: Dorsal ray; Lr: Right primary lateral ray, Ir: 

Right secondary lateral ray, V: Ventral ray, Ax: 
Axial ray. Names of vertici ls (other letters) are 
abbreviations of anterior (a), pectral (p), jugal (j) 

and so on (see Petrushevskaya, 1968). 

Systematic Paleontology 

Order N assellaria Ehrenberg, 1875 

Suborder Cyrtida Haeckel, 1862, 

emend. Petrushevskaya, 1971a 

Family Artostrobiidae Riedel, 1967, 

emend. Foreman, 1973 

Genus Sertiseria Sugiyama n. gen. 

Etymology: From the Latin sertus, joined, and 

seria, barrel, feminine gender. 

Type species: S. batlax Sugiyama n. sp. 

Diagnosis: Test consisting of a hemispherical 

cephalis, a truncated conical thorax and three or 

more, barrel-shaped post- thoracic segments; collar 

stricture indistinct and subsequent ones distinct exter­

nally; pores circular to subcircular, horizontally and 

diagonally aligned on post- thoracic segments. Inter­

nal skeleton including arches is of artostrobiid type; 

spicule composed of MB, A, D, two L (Lr and LI), two 

I (Ir and II), V and simple Ax. MB and two L without 

long, downward projection at the middle on the base. 

A, D, two L and V extending into short, conical spines. 

V has a horizontal branch j between the proximal 

end and the junction of arch pf, which extends to 

lattice of the cephalis. Arches cl, lp and pj distinct. 

Presence of arch pp not certain. The details of arches 

locating in the upper half of cephalis are not known. 

cephalic wall_ 
' 

MB ---- pf 

Ip 
j 

" 'pj 

Fig. 2. Schematic illustration of internal skeleton of Ser­
tisen·a batfax n. gen., n. sp. in ventral side, right lateral 
view. 
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Ventral tube (vertical tube of Foreman, 1973) is 

absent. 

Remarks: The ventral half of the internal skeletal 

structure is given in Fig. 2, which corresponds to the 

Structure Type- XII of Nishimura (1990, Figs. 10-12a, 

b) . Botryostrobus Haeckel, 1887, has the same internal 

skeletal structure, but differs from Sertiseria n. gen. in 

having long downward projections at the middle on 

the base of MB and two L and ventral tube, and 

lacking small spines prolonged from D and two L. B. 
kerguelensis Caulet, 1991, is apparently included in this 

genus. It is, however, uncertain that this genus 

includes B. joides Petrushevskaya, 1975, so that the 

precise geologic range of Sertiseria n. gen. is not clear 

in the Paleogene. 

Range: Eocene (?) to Miocene so far as known. 

Sertiseria batlax Sugiyama n. sp. 

(Pl. 1, Figs. la-3b) 

? Botryostrobus (?) sp., Petrushevskaya and Kozlova, 

1979, fig. 360. 

Botryostrobus sp., Caulet, 1985, p. 861, pl. 6, fig. 2. 

Description: Test as with genus, commonly more 

than five-segmented, more or less curved to the ven­

tral side beyond thorax, and having bristle- like by­

spines around the shell wall. Maximum width is 

commonly recognized in the fourth or fifth segment, 

whereas the highest segment is inconstant in a popula­

tion. Cephalis pierced by small pores irregularly 

arranged. A is relatively short in cephalic cavity, 

incorporated with cephalic wall in the distal part, and 

prolonged into a conical spine which extends just 

overhead or to obliquely ventral direction. D and two 

L also penetrate the cephalic wall as short spines near 

the collar stricture. V extending 45' upward from the 

horizontal, and commonly forming a small spine out­

side. Ventral pore (vertical pore of Goll, 1968) is not 

conspicuous externally due to its porous and shaggy 

cephalis. Each of post- thoracic segment has more 

than three horizontal rows of pores, in which more 

than ten pores are visible in lateral view. Termination 

of the final segment in well-preserved specimens is a 

thin, horizontal ring. 

Remarks: This species is distinguished from 

BotJyostrobus kerguelensis Caulet by having a larger 

number of circular pores on the test. The former also 

differs from the latter in having shorter segments, 

which results in forming a conical outline of the test. 

The abundance is very rare (l > @> 0.5 %) in the 

examined samples. 

Dimensions (in µm): Length of test 73- 123; of 

apical spine 7-15; of cephalothorax 23- 33; of abdomen 

13-33. Maximum width of test 20- 63; of abdomen 43-

58; of fourth segment 48-63. 
Holotype: ESN 147051 from the sample TH- 4 

(Pl. 1, Figs. la-b) . 

Etymology: Named by an arbitrary combination 

of letters. 

Family Sethophormidae Haeckel, 1881, emend. 

Emended diagnosis: One or more segmented nas­

sellarians without distinct external lobation on ce­

phalis. Internal spicule composed of MB, A, D, two L 

and Ax. V is present or absent. A extending in 

cephalic cavity as a columella and having at least one 

verticil of three branches ( a of Petrushevskaya, 1968) 

which cross one another at 120' from apical or basal 

view, direct horizontally or slightly upward and arise 

almost from one level. D and two L also have at least 

one verticil of three branches ( c and p of Petrushevs­

kaya, 1968), two of which locating on horizontal plane 

are always well-developed. Arches cp and either pp 
or pj, often accompanied with cD and pL, usually 

define cephalic margin. Development of other arches 

is more or less variable. 

Remarks: Defined as above mentioned, the family 

Sethophormidae in this study apparently comprises 

members of Sethopformidae and two subfamilies 

Sethoperinae and Clathromitrinae of Plagiacanthidae 

in the sense of Petrushevskaya (1971b). 

It seems that expression of connecting arches by 

Petrushevskaya (1968) is better especially for this 

family than recent one such as arch AL, since none of 

skeletal elements directly connect neighboring rays of 

the spicule as a single element. For example as shown 

in Fig. 3, it is obvious that arch DL by recent expres­

sion is composed of two branches and one arch; name­

ly c+ cp+ p of Petrushrevskaya (1968). This is also 
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Fig. 3. Schematic illustration of sethoperid skeleton without V. Expression of arches follows Petrushevskaya 
(1968) . If V is present and attaches to arch JJJJ, the name arch JJJJ should be changed to arch pj (two pj 

correspond to one JJJJ). 

applicable to other arches connecting A and other 

rays (e.g. Pl. 2, Figs. 2a, b) . Although some genera 

with lamellar or solid cephalic wall (e.g. Clathrocmys 

murrayi Haeckel, 1887, Pl. 2, Figs. la, b; Clathrolych­

nus sp., Pl. 2, Figs. 3a, b; Euscenarium joergenseni 

(Dumitrica, 1978), Pl. 2, Figs. 8a, b) look to have 

arches AL and AD as single skeletal elements espe­

cially from the basal view, it may be due to secondary 

thickening of wall and skeleton. 

In general arches ac and ap are ambiguous or not 

recognized in genera with delicately latticed or 

spongy cephalic wall (e.g. Callimitra sp. A, Pl. 2, Figs. 

6a, b). Moreover, highly spicular forms lack even 

arch cp as well as ac and ap (e.g. Tetraplecta sp. A, 

Pl. 2, Fig. 4; Plectaniscus sp. A, Pl. 2, Fig. 5). There­

fore, absence of those arches is not decisively signifi­

cant for family classification. Much more important 

morphology, as a synapomorphous feature of the 

family members, are that they have one verticil of 

three branches a (corresponding to AD- , ALr- and 

ALI-branches of Sugiyama, 1992) at the middle to 

distal part in non- lobate cephalis without exception. 

This is the stablest character independent of any other 

features, such as shell form, intersecting position of V, 

angles between D, two Land V, etc. (e.g. Sethophormis 

sp. aff. S. aurelia Haeckel, 1887, Pl. 1, Figs. 7a, b; 

Clathromitra sp., Pl. 2, Figs. 7a, b). 

Presence or absence of V and, if V is present, the 

intersecting position on cephalic wall which regulate 

arch structure in the ventral side of cephalis may be 

important criteria for the subfamily classification, but 

it is beyond the scope of this study. 

Genus Chitascenium Sugiyama n. gen. 

Etymology: Derived from the type locality Chita 

Peninsula and the Greek skene, a tent, neuter gender. 

Type species: C. cranites Sugiyama n. sp. 

Diagnosis: One-segmented sethophormid genus 

with the same internal skeletal structure to Syscios­

cenium Sugiyama, 1992. A penetrates cephalis as a 

spine outside. D and two L also extends into long feet. 

Arches ac and ap may be present as lattice bars of 

cephalic wall. The wall is composed of thick bars 

with rounded cross section, and lacking spongy struc­

ture but having by- spines of various length and direc-
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tions. 

Remarks: This genus differs from Protoscenium 

J¢rgensen, 1905, in its smaller dimensions and having 

thick lattice bars. It is somewhat similar to Syscios­

ceniwn Sugiyama, 1992, especially S . sp. A (Pl. 1, 

Figs. 5a, b), but is distinguished from the latter genus 

by lacking spongy cephal ic wall and thorax. 

Range: Early Miocene so far as known. 

Chitasceniurn cranites Sugiyama n. sp. 

(Pl. 1, Figs. 4a- 4d, 6a-6b) 

Description: Test as with genus. Cephalis nearly 

hemispherical and pierced by oval to circular pores of 

various size. A, D and two L has small nodes, and 

extend into an apical spine and feet that direct nearly 

downward, respectively. Long by-spines are scattered 

on the cephalic wall. There are also very long by­

spines just like feet at the middle of arches cp and pp. 

Lattice bars are often developed on a small scale 

around the proximal part of feet and the feet- like by­

spines. 

R emarks: Refer to the generic remarks. The 

abundance is extremely rare (less than 0.5 %) in the 

examined samples. 

Dimensions (in µm): Length of apical spine up to 

30; of cephalis 30- 45; of by-spine up to 50; of feet 33-

50; Maximum width of cephalis 35- 43. 

Holotype: ESN 147054 from the sample TH- 4 

(Pl. 1, Figs. 4a-d) . 

Etymology: From the Greek kranos meaning a 

helmet. 

Genus Genetrix Sugiyama n. gen. 

Etymology: From a by- name of the Roman god­

dess Venus, feminine gender. 

Type species: G. petrushevskayae Sugiyama n. sp. 

Diagnosis: Test large, consisting of two segments 

of small cephalis and large thorax that is longer than 

wide. Internal spicule composed of MB, A, D, two L, 

V and Ax. A has three, prominent branches a that are 

nearly parallel to D and two L, and protrudes cephalic 

wall as an apical spine. D and two L incorporated 

with thoracic wall, forming three ribs, and further 

extending beyond thoracic margin as divergent feet. 

Branches c and p are stout, and arches cD and pL are 

as thick as cp and pp. V extending obliquely upward 

(nearly 30° -45° upward from the horizontal), and 

penetrating cephalic wall above arch pp. Arches ac 

and ap present or absent. There are three, delicate 

panels (Goll, 1979) outside shell wall, which extends 

from the distal part of the apical spine along the 

thoracic ribs. 

R emarks: This genus resembles Clathromitra 

Haeckel, 1881, from which it is distinguished by hav­

ing a long thorax, extensions of D and two L incorpo­

rated with thorax, and V intersecting above thick 

arch pp. 

Range: Early Miocene so far as known. 

Genetrix petrushevskayae Sugiyama n. sp. 

(Pl. 3, Figs. la- 3) 

Description: Test as with genus. Cephalis pierced 

by a lot of subcircular pores of various size. Some 

specimens have arches ac and ap, but they are not 

traceable in others. Collar stricture is marked by a 

gentle change in contour. Thorax divided into barrel­

shaped upper and frustum lower parts by a central 

constriction without internal structures. The upper 

thorax more or less sinuated, with the maximum 

width at the middle, pierced by larger, subcircular to 

subangular pores arranged without regularity; bars 

thin, oval to circular in cross section. Cephalis and the 

upper thorax generally covered by a spongy mantle. 

The lower thorax is as long as or slightly shorter than 

the upper part, and the margin is commonly wider 

than the maximum diameter of the upper part. Pores 

of the lower thorax commonly subangular, and bars 

are thin. Feet slightly curved inward and three-blad­

ed. 

Remarks: Refer to the generic remarks. The 

abundance is very rare to extremely rare in the 

examined samples. 

Dimensions (in µm): Length of apical spine 35-60; 

of cephalis 40-60; of thorax including feet 150- 250. 

Maximum width of the upper thorax without panels; 

90- 150. 

Holotype: ESN 147064 from the sample TH-4 
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(PI. 3, Figs. la-c) . 

Etymology: This species is named after Dr. M. 

Petrushevskaya, Russia, in honor of her great contri• 

butions to Cenozoic radiolarian study. 

N assellaria incertae sedis 

Genus Ectotoxon Sugiyama n. gen. 

Etymology: From the Greek ectos, without, and 

toxon, arch, neuter gender. 

Type species: E. xetton Sugiyama n. sp. 

Diagnosis: Multisegmented nassellarian genus 

whose internal spicule consists of MB, A, D, two L, V, 
and wart- like Ax. Very small D' (Sugiyama, 1993) 

and Ax- like projections may be present on the base of 

D, two Land V. There are no arch structures. A, D, 

two L and V penetrate shell wall as well-developed 

spines and feet outside. Cephalis is subhemispherical, 

more or less sinuated especially in the dorsal side, and 

distinguished from thorax by a change in contour. 

Post-cephalic segment are barrel-shaped or inverted 

frustum, wider than long, separated one another exter• 

nally by constrictions and internally by ring- like 

septa. 

Remarks: Pteroc01ythium Haeckel, 1887, and Sti• 

chopilium Haeckel, 1882, are similar to Ectotoxon n. 

gen. with respect to the multisegmented test with 

stout two spines and three feet. Moreover, the former 

genera usually have Ax- like projections on D, two L 
and V as well as the latter. These facts strongly 
suggest a certain phylogenetic relationship of these 

genera. However, Ectotoxon 11. gen. do not have any 

arch structures although Pterocorythium and Sti• 

chopilium have a internal skeleton in highly common 

with lophophaenids. In my present opinion, there 

exists a compact, monophyletic taxon represented by 

Stichopilium, to which Ectotoxon 11. gen. belongs as an 

extraordinary member. This is contradictory to a 

recent doctrine that insist exclusively on detailed 

cephalic arch structure for suprageneric taxonomy. 

Range: Oligocene to Early Miocene so far as 

known. 

Ectotoxon xetton Sugiyama n. sp. 

(Pl. 3, Figs. 4a-c; PI. 4, Figs. la- 2) 

Stichopilium bicorne Haeckel, 1887; Petrushevskaya, 

1981, fig. 170. 

Description: Test as with genus, increasing the 

width distally. Cephalis pierced by circular to subcir• 

cular pores, with many rod- like spines of various 

length and thickness. Two of the spines, which are 

longer and thicker than the others, are prolongations 

of A and V. D and two L extending obliquely down• 

ward along thoracic wall, and prolonged into long, 

rod- like feet which often incorporated with abdomi• 

nal wall. Thorax pierced by circular pores horizon• 

tally aligned and cuincuntially arranged. Abdomen 

and the fourth segment are sometimes spinose like the 

proximal two segments. Pores of post- thoracic seg• 

ments become larger distally. Thin connector bars 

developed between post- thoracic segments and feet. 

The final segment has thinner lattice bars. 

Remarks: This species is very similar to Lophocorys 

(?) sp. A (Pl. 4, Figs. 3a-c) which belongs to a new 

genus comprising L. polyacantha Popofsky, 1913. The 

former differs from the latter in having more than 

four segments and lacking arches in the skeleton. The 

abundance is extremely rare in the examined samples. 

Dimensions (in µm): Length of apical spine 30- 50; 

of test except spines 95- 133; of cephalis 23- 33; of 

thorax 13- 20; of feet 50-85. Maximum width of test 

except feet 80- 93; of cephalis 33- 40; of thorax 53-63. 

Holotype: ESN 147067 from the sample TH- 4 

(PI. 3, Figs. 4a-c). 

Etymology: Named by an arbitrary combination 

of letters. 

Genus Entepipedus Sugiyama n. gen. 

Etymology: From the Greek entos, within, and 

epipedos, a plane, alluding to the arrangement of 

spines, masculine gender. 

Type species: E. zophyi Sugiyama n. sp. 

Diagnosis: Test composed of lobate cephalis and 

thorax. Internal spicule composed of MB, A, D, two 

I, V , V' (Sugiyama, 1993) and Ax. Two L are com• 

pletely absent. There are two arches aj that horizon· 

tally or obliquely connect A and V, corresponding to 
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Dorsal view Right lateral view Basal view 
Fig. 4. Schematic illustration of internal skeleton of Entepipedus zophyi n. gen., n. sp. 

PR of Sugiyama (1993). V' extends from the junction 

of those arches and V. 
Remarks: This genus is distinguished from hither­

to known Cenozoic nassellarians by its peculiar inter­

nal skeletal structure missing two L (Fig. 4), but the 

cephalic lobation highly suggests a certain 

phylogenetic relationship between Entepipedus n. gen. 

and lophophaenid genera. PR of this genus thus seems 

to be homologous with arches ap plus pj (pp if V is 
absent) of ordinary lophophaenids as discussed by 

Sugiyama (1993). However, there exists a quite 

similar internal skeletal structure in the Mesozoic 

monogeneric family Eucyrtidiellidae Takemura, 1986 

(type genus Eucyrtidiellum Baumgartner, 1984) . In 

fact, since Eucyrtidiellwn seems to have two I embed­

ded in the cephalic wall, presence or absence of V' is 

the only significant difference between Entepipedus 

and Eucyrtidiellum. I however hesitate about the 

family assignment to Eucyrtidiellidae in spite of their 

skeletal similarity, because cephalic externality of 

Eucyrtidiellum is very similar to theoperids rather 

than Entepipedus n. gen. and lophophaenids. This 

genus may represent a new subfamily of Lopho­

phaenidae. 

Range: Early Miocene so far as known. 

Entepipedus zophyi Sugiyama n. sp. 

(Pl. 4, Figs. 4a- f) 

Description: Cephalis composed of relatively 

large, subspherical eucephalic lobe and small ante­

and postcephalic ones. The former lobe is thick 

walled with circular pores of various sized and many 

tiny by-spines, whereas the latter lobes have loosely 

latticed wall. Thorax long and undulated; the upper 

part having similar wall to that of eucephalic lobe, 

and the lower part characterized by relatively smooth 

and thin wall with oval to circular pores. Internal 

skeletal structure as with genus; A extending into 

rod- like spine, D proximally being a part of thoracic 

wall and distally detached from thorax as a rod- like 

spine, two I attached to wall without extrusion, V also 

without extrusion, V' extending 30° downward from 

the horizontal and forming a rod- like spine outside. 

Long by-spine arising from the ventral side of eu­

cephalic lobe in sagittal plane. Thick connector bars 

developed between shell wall and spines. 

Remarks: Refer to the generic remarks. The 

abundance is extremely rare. 

Dimensions (in µm ): Length of apical spine 18- 30; 

of test except spine 90- 110; of eucephalic lobe 22- 27. 

Maximum width of eucephalic lobe 22-28; of thorax 

40-50. 
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Fig. 5. Schematic illustration of internal skeleton of Gomisterna hospes n. gen. , n. sp. Arches cl and pp are omitted. 
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Fig. 6. Schematic illustration of internal skeleton of Tripodocory,s sp. A. Arches cl and pp are omitted. 

Holotype: ESN 147071 from the sample TH- 4 
(Pl. 4, Figs. 4a-f) . 

Etymology : Named by an arbitrary combination 

of letters. 

Genus Gomisterna Sugiyama n. gen. 

Etymology: Named by an arbitrary combination 

of letters, feminine gender. 

Type species: G. hospes Sugiyama n. sp. 

Diagnosis: Test composed of lobate cephalis and 

long thorax that is wider than cephalis. Internal 

spicule composed of MB, A, D, two I, two L, V and 

simple Ax. Arches ap and pj internally separate 

ante- , eu- and postcephalic lobes. Arches cl, lp and 

pp define cephalic margin. 

Remarks: This genus, as well as the preceding 

genus Entepipedus n. gen., seems to have phylogenetic 

relationship to lophophaenid genera based on its 

lobate cephalis. The former is, however, distinguished 

from the latters internally by having distinct two I 

(Fig_. 5). One can notice that arch ap of this genus is 

impossible to be expressed as arch AL since it does 

not attach to L (Pl. 5, Fig. le). This feature is more 

remarkably recognized in Tripodocorys sp. A (Fig. 6; 

Pl, 5, Figs. 3a- d) in which the junction of branch p and 

arch ap is much closer to V than in Gomisterna n. gen. 

as if arch aj were present, and it is known that even 

the Cretaceous T. megalocarena Foreman, 1968 (Pl. 3, 

Figs. 4a, b) , has the same skeletal structure to T. sp. 

A. The internal skeletla structure of Gomisterna n. 

gen. is, therefore, considered to be derived from reduc­

tion of branch p and simultaneous elongation of arch 

pj during evolutional process. Recently Funakawa 
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Right lateral view 
Fig. 7. Schematic illustration of internal skeleton of Botiyopyle 

sp. A. In order to make a correlation with Gomisterna 

hospes and Tripodocorys sp. A easy, many skeletal ele­
ments are omitted in the figure . 

(1994) established the genus Marimoum, also having 

two I and a complicated arch structure in the skeleton, 

from the Upper Miocene of Hokkaido as the type 

species M. robustum Funakawa (possibly a junior 

synonym of Botryopera (?) whitei (B¢rklund, 1976), 

see Sugiyama (1993) for the SEM illustrations) . This 

genus is clearly distinguished from Marimoum by the 

shell externality. Cannobotrids also have lobate ce­

phalis comprising an internal skeleton characterized 
by having two I (e.g. Botryopyle sp. A, PL 5, Figs. 

2a, b), but is distinguished from Gomisterna n. gen. 

and Tripodocorys by having arch pf as shown in Fig. 

7. This genus also somewhat resembles the theoperid 
(?) genus Lipmanella Loeblich and Tappan, 1961, 

which also has two I and arch ap. The cephalis of the 

latter genus is, however, not !abated externally and is 

thick walled rather than porous. 

Range: Early Miocene so far as known. 

Gomisterna hospes Sugiyama n. sp. 
(PL 5, Figs. la-e) 

Description: Test as with genus. Eucephalic lobe 

subspherical, with a long, bladed spine prolonged from 

A and a short, bladed spine prolonged from V near the 

collar region; pores small and circular; bars rugged by 

numerous microgranular, and bearing bladed by­

spines. Antecephalic lobe formed by coarser lattice 

work; pores suboval to subcircular, larger than euce 

phalic ones; bars also having microgranular, and by­

spines that are thinner than eucephalic ones. Postce­

phalic lobe small and indistinct externally. D and two 

L are incorporated in shell wall proximally, and 

protrudes it as slender spine outside. Thorax being 

approximately twice of cephalis in diameter, cylindri­

cal, longer than wide, pierced by small, circular to 

subcircular pores, having microgranular ornament as 

with antecephalic lobe and short by-spines of a small 

number in the upper part, and gradually becoming 

thinner walled distally. 

Remarks: Refer to the generic remarks. The 

abundance is extremely rare in the examined samples. 

Dimensions (in µm ): Length of apical spine up to 

15; of cephalis 40- 48, of thorax 80- 88; Maximum width 

of eucephalic lobe 30- 33; of thorax 70- 73. 

Holotype: ESN 147072 from the sample TH-4 

(PL 5, Figs. la-e) . 

Etymology: From the Latin hospes meaning a 

stranger. 
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Plate 1 

Figs. la-3b. Sertiseria batlax Sugiyama n. gen., n. sp. 

la: Holotype, ESN 147051, left lateral view, TH-4. lb: Basal view showing the details of the internal 

skeleton. Left two arrows indicate arches pj. 

2a: ESN 147052, sectioned specimen, dorsal view, TH-4. 2b: Enlargement of the cephalis, oblique dorsal 

view. One of arrows indicates a horizontal branch j. 

3a: Paratype, ESN 147053, left lateral view, TH- 4. 3b: Enlargement of the proximal part, oblique ventral 

view. 

Figs. 4a- d, 6a, b. Chitascenium cranites Sugiyama n. gen., n. sp. 

4a: Holotype, ESN 147054, dorsal view, TH- 4. 4b: Oblique apical view showing around the intersecting 

point of A and the cephalic wall. Arrows indicate three branches a. 4c: Basal view showing the details 

of the internal skeleton. Arrows indicate three branches a. 4d: Basal view, different angle from 4c. 

Arrows indicate two branches p. 

6a: Paratype, ESN 147055, ventral view, TH-4. 6b: Basal view showing the details of the internal 

skeleton. Arrows indicate three branches a. 

Figs. 5a, b. Syscioscenium sp. A. 

5a: ESN 147056, right lateral view, TH-4. 5b: Basal view showing the details of the internal skeleton. 

Arrows indicate three branches a. 

Figs. 7a, b. Sethophormis sp. aff. S. aurelia Haeckel, 1887. 

7a: ESN 147091, oblique apical view. This specimen was obtained from a surface sediment sample of the 

Oki Bank, the Sea of Japan. 7b: Basal view showing the details of the internal skeleton. Arrows indicate 

three branches a. Note that three branches a retain a crossing angle of 120° although D, two Land V cross 

one another at right angles. 

All scale bars=20 µm. 
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Plate 2 

Figs. 1a, b. Clathmc01ys mu1-rayi Haeckel, 1887. 

1a: ESN 147057, left lateral view, TH-4. 1b: Oblique basal view, showing the detai ls of the internal 

skeleton. Branches a, c, p (pointed by seven arrows) and connecting arches are well- developed. Arches 

cD and pL are also distinct. 

2a: ESN 147058, stripped specimen, left lateral view, TH- 2. 2b: Enlargement of A showing the details of 

three branches a and arches. 

Figs. 3a, b. Clathrolychnus sp. 

3a: ESN 147059, right lateral view, TH- 4. Arrows indicate branches m (lower two) and g (upper two). 

3b: Basal view showing the internal skeleton. Arrows indicate two branches a. One a is hidden by D . 

Fig. 4. Tetraplecta sp. A, ESN 147060, right lateral view, TH-4. 

Fig. 5. Plectaniscus sp. A, ESN 147061, left lateral view, TH-4. 

Figs. 6a, b. Callimitra sp. A. 

6a: ESN 147062, left lateral view, TH- 4. 6b: Enlargement of 6a showing the details of the cephalis. 

Figs. 7a, b. Clathmmitra sp. 

7a: ESN 147101, right lateral view. This specimen was obtained from a surface sediment sample of the 

Old Bank, the Sea of Japan. 7b: Basal view showing the internal skeleton. Two arrows indicate branches 

a. One a is hidden by A. Note that the internal skeletal structure is similar to Sethophonnis sp. aff. 

S. aU1'elia. 

Figs. 8a, b. Euscenm'ium joergenseni Dumitrica, 1978. 

8a: ESN 147063, right lateral view, TH-2. 8b: Basal view showing the internal skeleton. Two arrows 

indicate branches a. Arches are embedded in the thick cephalic wall. 

Scale bar of 6a=100,um; of others=20,um. 
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Plate 3 

Figs. 1a- 3. GenetJix petntshevskayae Sugiyama n. gen., n. sp. 

1a: Holotype, ESN 147064, left lateral view, TH-4. 1b: Enlargement of 1a showing the details of the 

proximal part. 1c: Basal view showing the internal skeleton. Two arrows indicate branches a. 

2a: Paratype, ESN 147065, right lateral view, TH- 4. 2b: Basal view showing the internal skeleton. Three 

arrows indicate branches a. 

3: Paratype, ESN 147066, transmitted light micrograph, TH-4. 

Figs. 4a-c. Ectotoxon xetton Sugiyama n .. gen., n. sp. 

4a: Holotype, ESN 147067, right lateral view, TH-4. 4b: Basal view of 4a. Note that no arches are 

visible. 

Figs. 5a, b. Pterocorythium rhinoceros Haeckel, 1887. 

5a: ESN 147075, right lateral view, TH-4. 5b: Basal view showing the internal skeleton. Two arrows 

indicate arches ap. 5c: Enlargement of 5a showing the details of the lobate cephalis. 

All scale bars=20,um. 



K. Sugiyama Plate 3 



Plate 4 

Figs. 1a- 2. Ectotoxon xetton Sugiyama n. gen., n. sp. 

1a: Paratype, ESN 147068, oblique ventral view, TH- 4. 1b: Basal view showing the internal skeleton. 

2: Paratype, ESN 147069, transmitted light micrograph, TH- 4. 

Figs. 3a- c. Lophoc01ys (?) sp. A. 

3a: ESN 147070, dorsal view, TH-4. 3b: Left lateral view of the proximal part. 3c: Basal view showing 

the internal skeleton. Two arrows indicate arches ap. 

Figs. 4a-f. Entepipedus zophyi Sugiyama n. gen., n. sp. 

4a: Holotype, ESN 147071, right lateral view, TH-4. 4b: Enlargement 4a showing the details of the collar 

region. 4c: Basal view showing the internal skeleton. Four arrows indicate arches aj ( = PR) . 4d: 

Ventral view of the proximal part. 4e: Dorsal view of the proximal part. 4f: Enlargement of postce­

phalic lobe. Arrow indicates the junction of V and V'. 

All scale bars = 20,um. 
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Plate 5 

Figs. 1a- e. Gomisterna hosjJes Sugiyama n. gen., n. sp. 

1a: Holotype, ESN 147072, left lateral view, TH- 4. 1b: Enlargement of 1a showing the details of cephalis. 

1c: Basal view showing the internal skeleton. White arrows indicate arches lp. Black arrow indicates 

arch ap. 1d: Enlargement of the collar region, oblique ventral view. 1e: Basal view through a more 

ventral angle than 1c. Note the location of the end of arch ap. 

Figs. 2a, b. Bot1yopy!e sp. A. 

2a: ESN 147073, right lateral view, TH- 4. 2b: Basal view showing the internal skeleton. Left two arrows 

point to arches ap, right upper to arch pj, and right lower to arch pf. 

Figs. 3a-d. Tripodoc01ys sp. A. 

3a: ESN 147074, left lateral view, TH- 4. 3b: Basal view showing the details of the internal skeleton. Two 

arrows indicate arches ap. 3c: Enlargement of the collar region, oblique ventral view. Right arrow points 

to arch ap, and left to the junction of arch ap and branch p. 3d: Enlargement of the collar region, oblique 

dorsal view. Black arrows indicate two l. Three white arrows indicate arch ap. 

Figs. 4a, b. Tripodocorys megalocm'ena Foreman. 

4a: ESN 147081, left lateral view. This specimen was obtained from the Turonian inoceramid-bearing 

nodule of the Y ezo Group, Hokkaido. 4b: Basal view showing the internal skeleton. 

All scale bars = 20,um. 



K. Sugiyama Plate 5 




