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The reef facies of the Permian and Late 
Triassic in the Tethyan faunal realm contains 
encrusting and domical carbonate fossils of 
organisms composed of rods that form a 
framework. These fossils are now composed 
of calcite but may originally have been 
aragonite, as many show recrystallization 
microfabrics. Their systematic position has 
been controversial, and they have commonly 
been placed in the Hydrozoa (Kühn, 1939; 
leCompte, 1956; Flügel & Sy, 1959) and 
also referred to as late Paleozoic stromato-
poroids. Like the stromatoporoids, their 
framework skeleton is commonly traversed 
by tabulated longitudinal and tangential 
canals or tubes. These have suggested an 
affinity to the Cnidaria and particularly to 
the Hydrozoa, but similar tubes are found 
in several groups of hypercalcified sponges. 
Now that the Paleozoic stromatoporoids 
are recognized as having structures closely 
resembling living hypercalcified sponges, the 
disjectoporids are here tentatively placed in 
the Porifera, but their affinity with the major 
groups of this phylum is obscured by their 
total lack of preserved spicules.

The spongiomorphs, Middle Triassic 
to Upper Cretaceous carbonate fossils, are 
composed of a framework of largely longitu-
dinal rods that resembles that of the disjec-
toporids. They have been linked to the 
disjectoporids and also considered to have 
been hydrozoans (e.g., Flügel & Sy, 1959). 
However, recent work by gautret and asso-
ciates (gautret, ezzoubair, & CuiF, 1992; 
gautret, Dauphin, & CuiF, 1994) has 
shown that the spongiomorphs are cnidar-
ians related to the scleractinian superfamily 
Poriticae gray, 1842. They are therefore not 

considered further in this volume devoted to 
the hypercalcified sponges.

Class and Order UNCERTAIN 
(?Demospongiae or

?Calcispongiae) 

Order ?INOZOA 
Rigby & Senowbari-Daryan, 1996

Family DISJECTOPORIDAE 
Tornquist, 1901

[Disjectoporidae tornquiSt, 1901, p. 1121; leCompte, 1956, p. 138; 
Kühn, 1939, p. 48; Flügel & Sy, 1959, p. 14] [=Coenostromidae Waagen 
& Wentzel, 1887, p. 925, partim; =Coenostromatidae Wentzel, 1889, p. 
18; non Coenostromatidae Waagen & Wentzel; Stearn & others, 1999]

Laminar,  incrust ing,  and irregular 
carbonate skeletons composed of a three-
dimensional meshwork of longitudinal 
and tangential rods (trabeculae), thickened 
and fused where they intersect, enclosing 
rounded interspaces, forming an irregular 
grid in longitudinal sections. Skeletal 
framework traversed by long, tabulated 
tubes (canals) and irregular, poorly defined, 
tangential canal systems. Permian–Triassic.
Disjectopora Waagen & Wentzel, 1887, p. 947 

[*D. milleporaeformis Waagen & Wentzel, 1887, 
p. 948; OD]. Laminar, encrusting to domical 
skeleton composed of longitudinal (or radial) 
and tangential (or concentric) rods, intersecting 
and thickening at subspherical nodes to form 
irregular, three-dimensional grid. Interspace voids 
rounded, subspherical, irregularly superposed, 
aligned tangentially in longitudinal section, giving 
skeleton concentric banding. Tangential rods may 
appear to unite into tangential sheets, or laminae, 
perforated by rounded pores approximately the 
diameter of nodes where rods thicken at intersec-
tions. Vaguely defined, locally tabulated, longitu-
dinal, cylindrical voids approximately twice the 
diameter of interspaces widely scattered in skeleton. 
In tangential section, rods cut as circles between 
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Fig. 1. Disjectoporidae (p. 1–3).
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nets of tangential rods and joined into irregular 
masses perforated by round pores where section 
cuts nets. Poorly defined, tangential canal systems 
may be evident. upper Permian–Upper Triassic, 
?Upper Jurassic: Pakistan, South China, Japan, Italy, 
Indonesia, ?Canada (eastern continental shelf ).——
Fig. 1,1a–c. *D. milleporaeformis, Salt Range, 
Pakistan; a, longitudinal section, ×50; b, tangential 
section, ×50; c, part of longitudinal section (a) in 
altered state, ×100 (Waagen & Wentzel, 1887).

Aksopora boiKo, 1970, p. 50 [497] [*A. tenuitrabecu-
lata; OD] [=Aksupora boiKo, 1979, p. 55 (type, A. 
tenuitrabeculata boiKo, 1979, p. 56, lapsus calami)]. 
Skeleton domical, composed of longitudinal rods, 
regularly joined by tangential rods to form porous, 
tangential laminae that produce latilamination. 
Network of rods traversed by long, wide, tabu-
lated, longitudinal canals without walls, passing 
through several latilaminae. In tangential section, 
rods joined into network with round interspaces. 
Astrorhizae inconspicuous. Similar to Pamiropora 
but with longer longitudinal canals. Upper Triassic: 
Pamir Mountains, Tadjikistan.——Fig. 1,2a–b. 
*A. tenuitrabeculata, holotype, IGD1492, Norian–
Rhaetian; a, longitudinal section through axis of 
skeleton showing longitudinal canal system, ×6; b, 
tangential section, ×6 (Boiko, 1970).

Arduorhiza Wentzel, 1889, p. 1–24 [*Carterina 
pyramidata  Wa a g e n & We n t z e l ,  1887,  p. 
945–947; OD] [=Carterina Waagen & Wentzel, 
1887, p. 944, obj., non braDy, 1884, a foraminif-
eran; =Carta SteChoW, 1921, p. 253, obj; =Carteri-
nula StranD, 1926, p. ?1–8 (see leCompte, 1956, 
p. 138; StoCK & others, 1992, p. 10; no type 
species designated, according to StoCK & others, 
1992)]. Skeleton conical with apex down, formed 
of highly irregular meshwork of rods without 
prominent or extensive longitudinal or tangen-
tial elements, enclosing subspherical interspaces, 
traversed by wide, prominent, longitudinal canals 
without walls, and similar tangential, serpentine, 
and radial canals prominent in tangential section. 
Tabulae rare. Type shows some canals divided radi-
ally by thin, so-called pseudosepta with swollen 
tips; canals may be an overgrown, parasitic, or 
commensural organism (Fig. 2c). upper Permian: 
Pakistan (Salt Range), Slovenia.——Fig. 2a–c. 
*A. pyramidata, Salt Range; a, tangential section 
showing canal systems and subspherical interspaces 
(matrix is dark), ×50; b, longitudinal section 
(matrix is dark), ×50; c, fractured surface showing 
minute canals with so-called pseudosepta (matrix is 
white), ×30 (Waagen & Wentzel, 1887).

Balatonia VinaSSa De regny, 1908, p. 13–14 [*B. 
koechi VinaSSa De regny, 1908, p. 14–17; OD). 
Domical to upwardly expanding carbonate skel-
etons, a few centimeters across, with interior zones 
of open, irregular structure and peripheral zones 
dominated by closely set, longitudinal rods. In inte-
rior zone, rods, about 50 micrometers wide, irreg-

ular in cross section, join to form open network 
with vermiform interspaces generally radiating 
outward from axial growth center. In peripheral 
zones, rods, mostly longitudinal, anastomosing, 
joined at intervals by swelling that may be aligned 
locally tangentially but not sufficiently to produce 
concentric laminae or marked latilamination. 
In tangential section of peripheral zones, rods 
of irregular cross section enclose vermiform and 
labyrinthine interspaces. Large (up to 0.2 mm 
diameter), round, longitudinal, sparsely tabulated 
canals present in the peripheral zones of some speci-
mens or species. ?middle Permian, Upper Triassic: 
?South China, Austria, Hungary.——Fig. 3,1a–c. 
*B. koechi, Lake Balaton, Hungary; a, longitudinal 
section of peripheral zone, ×5; b, tangential section 
of interior zone, ×5; c, longitudinal section, ×7 
(Vinassa de Regny, 1911). 

Cancellistroma Wu, 1991, p. 98 [*C. ramosa; OD] 
[=Concentristroma Wu, 1991, p. 99 (type, C. 
eucalla, OD); =Tubulistroma Wu, 1991, p. 100 
(type, T. irregularis, OD); =Fungistroma Wu, 
1991, p. 101 (type, F. daemonia, OD)]. Skeleton 
ramose, highly irregular or encrusting, composed 
of longitudinal and tangential rods, swollen at 
their intersections, forming a grid in which one or 
the other is more prominent. Skeleton traversed by 
longitudinal tubes or canals wider than interspaces 
between rods, in some species of several different 
sizes. Tangential canal systems present in some 
species. middle Permian: China (Guangxi).——Fig. 
4,1. *C. ramosa, holotype, longitudinal section, 
No. xb36-4-5, Maoku Formation, Xiangbo, ×2 
(Wu, 1991). 

Irregulatopora Waagen & Wentzel, 1887, p. 951 [*I. 
undulata Waagen & Wentzel, 1887, p. 952; OD]. 
Laminar to encrusting skeleton of highly irregular 
longitudinal and tangential rods, thickened to 
nodes at their intersections, enclosing rounded 
voids in both longitudinal and vertical sections, 
forming an irregular meshwork penetrated by longi-
tudinal and tangential canals. Longitudinal canals 
short, without walls, subcircular in cross section, 
with widely scattered tabulae. Tangential canals 
irregular, short, vermiform openings in meshwork, 
without evident pattern. Similar to Disjectopora 
but more irregular. upper Permian, ?Upper Triassic: 
Pakistan, ?Indonesia.——Fig. 4,2a–b. *I. undulata, 
Salt Range, Pakistan; a, tangential section, ×5; b, 
longitudinal section, dark areas are interspaces or 
canals, ×38 (Waagen & Wentzel, 1887).

Pamiropora boiKo, 1970, p. 49 [492] [*P. concentrica; 
OD]. Skeleton domical, irregular to columnar, 
composed of distinct axial and peripheral zones. In 
axial zone, rods merge into continuous network to 
enclose longitudinal cylindrical canals. In peripheral 
zone, rods (about 50 micrometers across) largely 
separate but joined at intervals to form dense 
laminae. Tabulated, longitudinal canals (about 
0.3 mm in diameter) common in peripheral zone, 
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Fig. 2. Disjectoporidae (p. 3).
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Fig. 3. Disjectoporidae (p. 3–9).
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Fig. 4. Disjectoporidae (p. 3).
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Fig. 5. Disjectoporidae (p. 3–10).
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in concentric zones separated by zones without 
canals, resulting in prominent latilamination. In 
tangential section, smaller canals in form of astro-
rhizae common. Upper Triassic: Tadjikistan (Pamir 
Mountains).——Fig. 5,2a–b. *P. concentrica; a, 
longitudinal section, peripheral zone, ×16; b, 
tangential section showing astrorhiza and cut rods, 
IGD 1500, Norian–Rhaetian, southeastern Pamirs, 
×16 (Boiko, 1970).

Fig. 6. Disjectoporidae (p. 9–10).

Pseudopalaeoaplysina Fan, rigby, & zhang, 1991, p. 
66 [*P. sinensis; OD]. Skeleton thin plate (about 0.5 
mm), apparently attached at one edge, with smooth 
lateral sides, composed of rods fanning outward and 
upward from axial plane. Rods dividing outward, 
discontinuous in longitudinal section, circular in 
cross section, or more commonly united irregu-
larly laterally to enclose longitudinal interspaces of 
circular, labyrinthine, and serpentine cross sections. 

a
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astrorhizal 
canals

oscula

disjectoporid network

apochete

apopore
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Interspaces, where circular in section, may resemble 
longitudinal canals but not crossed by dissepiments 
or tabulae and completely infiltrated by sedimen-
tary matrix. Tangential structures inconspicuous. 
middle Permian: China (Guangxi).——Fig. 3,2. 
*P. sinensis, holotype, IG0094, Maoku Formation, 
Xiangbo, longitudinal section, ×2 (new). 

Radiotrabeculopora Fan, rigby, & zhang, 1991, p. 
56 [*R. xiangboensis; OD] [=Tubulispongia Wu, 

1991, p. 35 (type, T. concentrica, OD); =Flabel-
lisclera Wu, 1991, p. 36 (type, F. discreta, OD); 
=Gigantosclera Wu, 1991, p. 38 (type, G. deformis, 
OD); =Gracilitubulus Wu, 1991, p. 39 (type, G. 
perforatus, OD); =Fungispongia Wu, 1991, p. 39 
(type, F. circularis, OD) (see FinKS & rigby, 2004, 
p. 624)]. Skeleton irregular, encrusting to columnar, 
composed of central and peripheral zones. Periph-
eral zones composed of longitudinal rods, merging 

apopore

vesicular
 tabulae

disjectoporid 
network

a

Tabulatispongia

Fig. 7. Disjectoporidae (p. 10).
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and dividing but generally parallel, interrupted 
by numerous small pores, united by short bridges 
(nodelike swellings) that are not aligned to form 
persistent tangential structures, in type species 
breaking up into nodes (i.e., beaded). Interspaces 
longitudinally elongated, approximately width of 
rods (about 0.5 mm). In axial zones, rods merge 
to enclose subcylindrical interspaces, producing a 
continuous network structure traversed by astro-
rhizal canals in some species. lower Permian–upper 
Permian: USA (California), South China (Guangxi, 
Yunnan), Tunisia.——Fig. 6a–c. *R. xiangboensis, 
Maoku Formation, Xiangbo, China; a, holotype, 
longitudinal section in peripheral zone showing 
rods joined by short bridges, IG 5154, ×5; b, 
section of whole holotype showing peripheral and 
axial zones, IG 5154, ×2; c, tangential section of 
axial zone, paratype, IG 5155, ×4 (new).

Spinostella termier & termier, 1980, p. 4 [*S. 
praecursor; OD; no number or repository given]. 
Skeleton cylindrical; composed of three zones: an 
axial zone of chaetetid-like, honeycomb structure; 
an intermediate zone of irregular, spherulitic, struc-
tural elements traversed by wide, open canals lined 
with small spines, and rarer tabulated canals; an 
outer zone of irregular but dominantly radial struc-
tural elements of fasciculate microstructure, and a 
surface showing canals of astrorhizal form. [This is 
not a typical disjectoporid and does not have the 
framework of rods of this group; however, it was 
placed by termier & termier (1980) in the family 
Disjectoporidae. The holotype, as they noted, 
shows many features of the Ceratoporellidae.] 
upper Permian: Tunisia (Djebel Tebaga).——Fig. 
5,1. *S. praecursor, drawn from holotype; section 
of segment of cylindrical skeleton from axial to 
peripheral zones, ×57.5 (Termier & Termier, 
1980). 

Tabulatispongia termier & termier, 1977a, p. 
30 [*T. stromatoporoides; OD]. Skeleton tabular, 
encrusting, composed or an open, rectilinear, three-
dimensional grid of finely fibrous, longitudinal 
and tangential rods that expand into nodes where 
they fuse. Longitudinal canals with distinct walls 
and irregular, numerous tabulae, traverse skeleton, 
leading to pores on surface at crests of mamelons 
and centers of tangential astrorhizal canal systems. 
upper Permian: Tunisia (Djebel Tebaga).——Fig. 
7a–b. *T. stromatoporoides, ?drawn from holotype; 
a, longitudinal section, diagrammatic, approxi-
mately ×25; b, longitudinal section and surface 
diagram, approximately ×1 (Termier & Termier, 
1977b).
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