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Diffi n gii na su bor do n., t entativ ely includ ed in St auriida Verrill , 1865, is cha­
ra c te rized b y t he adax ia l split of the inner e nd of at least one (the card inal)
se p tum; the d e velopment of t he bas al pl at e a n d the vertical position of the
young co ralli t e at the beginnin g of it s growth; t he a bsence of se pta l furrows;
the shortening of the coun te r septum a t least d u r ing some part of the
neanic growth; the t rabecu la r m ic rostructure of septa ; a nd t he b iform ta b u­
larium. T h e a ttach men t scars have once been ill ust r a ted for the Rugosa , but
t hey were recognized onl y in this pa per.

All taxa includ ed in the suborde r a re n ew, be cause their bas ic characte­
ri stics have not been reported so fa r as pres e nt i n the R ugos a . Two new
families have been esta blished: the monoty p ic f a mily Plerodiffiidae fam .n .,
containing o nl y a single s pec ies P lerodlffia eaglebuttensis sp.n., and the family
Diffingiidae fam .n. su bdivided into two subfa m ili es. I n the monotypic sUbfamily
Di ffingiinae subfam.n. seven new species have bee n recog ni zed . The presence
of two opposite t rend s in the m or phol og ic a l developmen t sug gests the possibility
of further increase in the number of genera within the sUbfamily. The sub­
family T u r gid iff ii nae subfam.n. contains two genera: Turgldlff ia gen,n. with
three new species and t he new ge n us a nd species left In the open nom encla tu re.

Key w 0 r d s : Rugo sa , ne w subor de r , morphogenesis, systema ti cs , Permian,
SW Texas.
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INTRODUCTIO N

The suborder being discussed is so far known on ly from southwestern
Texas. Occurring in the Wolfcampian, possibly ex te nding up to the
Guadelupian , and being fairly well represented in individual formations
or on the give n stratigraphic lev els , particular species of that suborder
may be eventually used as the index fossils.

The appearance of new morphological structures as we ll as the ir
fa irly rapid and multidirection al development form an in ter esting sample
from the purely bio logical point of vie w. The in terpretati on of those
structures forms the main subject of the discussion which follows . All
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taxa being discussed are new, thus the paper starts with a short taxono­
mic part. A comprehensive description of all Wolfcampian species in­
cluded in the' suborder is published separately (Fedorowski in press.).

I would like to express my thanks to Dr. Ewa Roniewicz for drawing
my attention to the occurrence of the attachment scars in Scler act in ia .

The collection described is housed at the United S tates National Mu­
seum of Natural History, Smithsonian Institution in Washington (USNM).
All localities cited are USNM localities. Their complete list and all
addi t ion al data are to be found in Cooper and Gran t (1972-1977).

SYSTEMATICS

Subclass Rugosa Milne-Edwards et Haime, 1850
Order Stauriida Verrill, 1865

Suborder Diffingiinae nov.

Families assigned : Diffi ngiidae farn .n . Plero diffiidae fam.n.

D i agn osi s. - Rugose corals hav ing postlarva l basal plate flat , external wall
without septal furrows, and at least some major septa split adaxially; m icro­
structure of septa t rabecular: tabularium biform.

Family Diffingiidae no v.

SubfamHies assigned: Diffingiinae subfa m.n . Turgid iffiinae subfa m.n.

Diagnosis. - Diffingiina having at least card in al sep tum split adaxially; ca licc
floo r either funnel-shaped or flat , or e levated into axial structure.

Subfamily Diffingiinae nov.

Genera assigned: Monotypic.

Diagnosis. - Diffingiidae hav ing calice floo r funnel-shaped or fl at.

F ig . 1. 1. D iff i ngi a collecticia sp.n, Specimen USNM 197389. Holotype. Locality
USNM 705a , Skinner Ranch Formation, ba se of Sc acchinella be ds . T r an sverse
sections ; a - la te ne anic/early epheb ic stage; b, c - ephebic stage. All X 8;
2. D iffingia v alida sp .n . Specimen USNM 197413. H olo type. Locality USNM 701,
Neal Ranch F ormation. Transverse sections; a-c - early neanic stage, X 16;
d - ne anic stage, X 12; e, f - ephe bic st age, X 8; 3. D iffingia tortuosa sp.n,
Specimen USNM 197441. Holotype. Loca lit y US NM 705a , Ski nner Ranch F or­
mati on, base of Scacchinella beds. Transverse section of ea r ly to late ep he bic
stage, X 8. 4. D iff ingi a la rgifica sp.n . Specim en US NM 197468. Holotype. Loca lity
USNM 711g, Hess F ormation . Transv erse sectio ns; a - ne anic stage, X 12; b-d -

ea rl y to la te ephebic stage, X 8.
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Genus Diffingia gen.n.
Type speci es: D. collecticia sp.n .

Deri vat ion of the name: Lat. d ifjigo, f inxi , f ictum - to ch ange, t o modify ­
a ft er modifications of major septa .

Species assigned: D. coita sp.n ., D. collecticia sp.n ., D divisa sp.n.; D. largifica
sp.n., D. to r tuosa sp .n ., D. va lida sp .n., A form de scribed as Difjingia sp.n . 1 should
be as signed a lso here.

D iagnosi s. - As for the subfamily.

Diffingia collecticia sp .n.
(pi s. 13: 3- 5; 14: 9a , b; 16; 19: 3a , b; fig. 1: la-c)

Holotype: Specimen US NM 197389, pi s. 13: 5; 16: 3; 19: 3a , b; fi g. 1: 1a-e.
Type locality: USNM 705a.
T ype horizon: Base of Scacchinella beds, Lower Skinner Ranch Formation,

Upper Wolfcampian.
D er ivation of the name: La t. collecticius - collected, put together - after

a r rangement of major septa.

Diagnosis. - D i ff ingia hav ing m aximum n:d ratio a t calice margin 21:7.5;
ma jo r septa leave small , free a xia l a rea ; spli t of septa, except for cardinal septum,
uncommon ; counter septum permanently sh ortened; m in or sept a reduced in num­
ber, for m clo se pairs with ma jor ones when present.

Occurrence . - Loca lity USNM 705a : over 200, 720e:4 , base of Sc acchinella beds;
707g :1, Dec ie Ranch member; 722h:1 , 7221:4, Sulivan Peak member. All of
S kinner Ranch Formation. 725c:1, 728e :37, 728f:1 , Lower Bon e Spring Formation.
Upper Wolfcampian.

Diffingia v alida sp .n .
(pis . 13: 6, 7; 17: l a , b, 2; 19: 4a , b ; f ig. 1:2a-f)

H ol otype: Specimen US NM 197413, fig. 1: 2a-f; 5: l a , b; 7: 4a , b.
Type localit y: US NM 701.
T ype horizon : Ne al Ranch Formation, Low er Wolfcampian.
Derivat i on of the name: Lat. va lid"!-s - stro ng - aft er well developed major

and min or se pta.

Diagnosi s. - Difjingia having maximum ' n:d ratio a t ca lice margin 21:6.0;
ma jo r septa long; free axial a rea commonly abs en t , ver y narrow if temporarily
present; spli t of m ajor sep ta r estricted t o cardinal septum a nd adj acent major
septa; m ino r septa in full number.

Occurrence. - Lo ca li ty US NM 701:4, Neal Ranch F or ma t ion ; 705:63, Lenox
Hills F or m ation . Lower Wolfcampian.

Di ff ingia caita sp.n.
(pl . 13: 8a , b)

H ol ot y pe: Specimen USNM 197431, pl. 13: 8a , b .
T y pe l ocal i ty : US NM 707b.
T yp e fl.orizon: Skinner Ran ch F or mation , Sull iv an P eak me mbe r , Upper Wo lf ­

campian.
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Der i v atio n of the name: Lat. co ire - to come together - after major septa
almost meeting in corallite axis.

Diagnos i s. - D iffingia having ma x imum n :d ratio a t ca lice margin 24:8.9;
r ad iall y or semi radia lly arranged major septa come clos e or meet a t coralli te
axis without be ing united; cardinal sept um slightly shor tened; counte r septum
may be slightly elongated; minor septa lacking.

Occurr ence. - 7230:1, undivided; 727f :2, upper; 705a: I, base of Scac ch inella
beds; 732e:3, Dugou t Mountian member; 707d:l , 722h:2, 7221 :2, Sull ivan Peak
member; 707b:10, top of Sulli van Peak membe r. All of Skinner Ranch Format ion .
Upper Wol fcampian.

Difjingia tortuosa sp.n.
(pi s. 13: lOa, b; 17: 3a- c; 20: 1; fi g. 1: 3a- c)

1980. " D uplophy l l um" sp . 2 - Fedorowski , pI. 29.
Holotype : Specimen USNM 197441, pl . 20: 1; f ig. 1: 3a-c.
Type locality : USNM 705a.
Type horizon : Skinner Ranch Formation, ba se of Scacchinella beds, Upper

Wolfcampian.
De r ivat ion of the name: Lat. tortuosus - aft er tortuous sha pe of septa.

Diagnosi s. - Diffingia hav ing maxim um n :d ratio at ca lice margin 23:7.5;
major septa tortuous, short, a r ranged al most radially ; card inal septum split
distinctly, other major septa le ss well so or only thickened adaxially; min or
septa long, often incomplete in number, contratingent and/or contracli ned or
free.

Occurrence. - Locality USNM 7120:1, lower; 705a :67, 720e:2 , base of Sacchi­
nella beds; 707g:1, Decie Ranch member ; 707ha :2, P oplar Tank member; 7221:5,
Sullivan Peak member; 707b:l , top of Sullivan Peak member . All of Skinner
Ranch Formation. 728e:2, Lower Bone Spring Formation. Upper Wolfcampian.

Diffingia divisa sp.n.
(pis. 13: 9a, b; 19: 5; f ig. 2: l a-f)

Holotype: Specimen US NM 197453, pi s. 13: 9a, b ; 19: 5; fig. 2: l a-f.

Type locality : USNM 707b.

Type horizon : Top of Sullivan Peak member, Skinner Ranch Format ion , Upper
Wolfcampian.

Derivation of the name: Lat. dividere - to divide - after spli t major septa .

Diagnosis. - Diffingia having maximum n :d ratio a t calice margin 23:8.0; inner
parts of major septa commonly split; cardinal sept um indistinct ; cardin al tabular
fossula shallow or lacking; axial area free of radially arranged septa fr om ear ly
maturity ; minor septa seen occasionally in some septal locul i.

Occurrence. - Locality USNM 7230:1, undivided ; 720f :3, lower; 727f :3. upper ;
705a:9 , ba se of Scacchinella bed s; 707a:l , Decie Ranch member; 732e:6, Dugout
Mountain member; 707c:l , 722h:l , 7221 :11, 733j :l , Sullivan Peak member; 707b:5 ,
top of Sullivan Peak member. All of Skinner Ranch Formati on . 721:3, Lower
Hueco Formation. 711g:1, Hess Formati on . Upper Wolf campian.
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Diff ingia largifica sp.n.
(p is. 13: 12; 18: l a-e; 20: 2a-d; fig . 1: 4a-d)
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Holotype: Specimen US NM 197468, pi s. 13: 12; 18: l a- c ; 20: 2a-d; fig. 1: 4a-d.
Type locality: US NM 711g.
Type horizon : Hess F ormation .
Derivation oj the name: La t. largijicus - a boundi ng, plenti fu l - after a bo und­

ance of septa.

Diagnosis. - Difjing ia havin g maximum n :d ra t io a t ca lice margin 22:7.5;
a mp lexoid, wavy m aj or septa come close to or mee t at corallite axis; spli t of
ca rd in al sep tum tempo rary in on togeny; count er se pt um in variably long; m in or
septa long, contrati ngent and cont r acli ned.

Occurrence. - Locality USNM 705a :3, base of Scacch in ella beds; 720f :l , 707w:l ,
Decie Ranch membe r ; 732e :l , Dugout Moun tain member; 707b: 2, to p of Sulli van
Peak membe r . All of Skinner Ranch Formation . 711g:1, und iv id ed ; 702d :2, 702e :l ,
Taylor Ra nc h member. All of He ss F or m ation . Upper Wolfcampian.

Diffingia sp.n.
(pl . 13: 11)

Characteristics. - Like Difjingia collecticia sp.n., but w ith "thi r d or der" se pta
("? me iosepta of Weyer 1984).

Occurrence. - Loca lity US NM 7221:1, Sk inner Ranch Forma t ion , Sulliv an Peak
member . Upper Wolfcampian.

Subfamily Turgidiffiinae subfam. n.

Genera assigned : Monoty pic (bu t a fo rm Turgidiiffin ae gen. et sp.n, cha r acterized
on p . 217 should be assigned al so here).

Diagnosis. - Dif fingiidae having ax ia l st r ucture or col umella derived from
in ner end of counter sep tum.

Genus Turgidiffia gen.n.

T yp e species: T. composita sp.n,

Fi g. 2. 1. Difjing ia di v isa sp.n . Specim en US NM 197453. Holotype. Loca lity US NM
707b , Skin ner Ranch F ormation , top of Sullivan Peak membe r . Transverse sect ions;
a , b - neanic sct age, X 12; c - la te neani c stage, X 8; d- f - ea rl y to la te ep hebic
stage, X 8. 2. Turgidifjia composita sp .n . Specimen USNM 197497. H olotype. Lo­
cality and ho r izon a s a bove. Transverse secti ons; a - neanic stage, X 12; b , c­
ephebic stage, X 8. 3. Turgidifjia completa sp.n . Holotype speci men USNM 197500.
Locality US NM 7221, Sk inner Ranch F orma t ion , S ull ivan Peak membe r . Trans­
ver se secti ons: a - ea rly n eanic stage , X 16; b - neanic sta ge, X 16; c, d - ep hebic
stage, X 8. 4. Turgidi fji a columellata sp.n . Specimen USNM 197512. Holotype.
Loca li ty and hor izon as above; a-c - transver se sect ions of early to late ephebic

stage, X 8.
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Derivation of the name : Lat: turgidu s, a , um - swelled , tumescend an d diffigo,
f ixi, f ictum - to m odify - after tumescend axial area an d mod ified septa .

Species assigned: T. columellata sp.n ., T. completa sp.n ., T. composita sp .n .

Diagnosis. - Turgidiffiinae h aving a xial st r ucture developed from inn er ends
of major septa .

Turgi diffia composita sp.n,
(pi s. 14: 1, 2, 3a , b ; 18: 2; fig . 2: 2a-c)

H ol oty pe: Specimen US NM 197479, pI. 14: 3a , b; fig. 2: 2a-c.
Type locality: USNM 707b.
Type horizon: Skinner Ranch F or m at ion , t op of Sullivan P eak member ,

Upper Wolfcampian.
D er i v at i on of the name: Lat. compositus - formed of parts - after morphology

of axial area.

Dia gnosis. - Turgidiffia having maximum n :d r at io at calice margin 21:6.5;
major septa d ifferen t ia ted in length, se mi rad ia lly a rranged in sect ion s, occa sio­
nally spli t ; axial parts of some of them protrude a bove cal ice floor to form
pinnacles; ca rdinal septum long, often split; counter septu m vary in length; minor
septa well develop ed.

Occurrence. - Loca li ty USNM 705a:2, ba se of Scacchinella beds ; 720f:3 . Decie
Ranch member; 732e:l , Dugout Mounta in member; 727f:l, upper; 707d :l, 722h:2 ,
7221:11, Sullivan P eak member; 707b:12. 707c :l , top of Sullivan P eak membe r . All
of Skinner Ran ch Formation. 721:1, Lower Hueco Fo rmation. Upper Wolfcampian.

T urgidi ff ia completa sp.n,
(pI. 14: 4, 5a-d, 6, 7; fig. 2: 3a-d)

H ol ot y pe: Specimen USNM 197500, pl. 14: 5a-d; fig . 2: 3a-d.
Type locality: USNM 7221.
Type horizon : Skinner Ranch F ormation, Sullivan Peak member , Upper

Wolfcampian.
D er i v at i on of the n ame: Lat. complere - to fill up, to overload - after ax ial

a rea crowded with ma jor septa .

Diag n osis. - Turgidiffia having maximum n :d r a t io at calice m argin 17:5.7;
axi a l ends of m ajor septa protruded above ca lice floor, bent towards widely split
cardinal septum; counter sept um disti n ct ly sho r tened ; minor septa well deve­
loped.

Occurrence. - Locality USNM 721:3, Lower Hueco Formation. 728e :4, Lower
Bone Spring Formation. 738r :1, Cibolo Formation, Breccia Zone. 707ha :1, P oplar
Tank member; 7221 :19, S ullivan P eak member ; 707b :1. top of Sullivan P eak member .
All of Skinner Ranch F orm at ion. Upper Wo lfcampian.

T urg idif fia columeiuiui sp.n .
(pi s. 14: 8; 20: 3a, b ; fig . 2: 4a-c)

Hol ot y pe: Specimen USNM 197512, pi s. 14: 8 ; 20: 3a , b; fig. 2: 4a-c.
Type locality : USNM 7221.
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Type horizon: Skinner Ranch Fo rmation, Sullivan Peak member, Upper
Wolf campian .

D er i vat ion of the name: columellata - aft er for ma t ion of a kind of colu­
mella .

D i agnosi s. - Turgid iffia having maximum n :d r atio at ca lice m argin 21:5.5;
counter septum di st inctly elongated in maturit y; minor septa underd eveloped in
calice; distinct foundations of septa occur a t ca lice m argin ; inner ends of major
septa bent towards spli t cardinal septum.

Occur r en ce. - Loca li ty US NM 721:3, Lower Hueco Fo rmation. 722h: 1, 7221 :9,
Skinner Ranch Formation , Sullivan P eak member. Upper Wolfcampian.

Turgidiff iinae gen. et sp.n.
(pI. 15: 1a- d ; fig . 3: l a - c)

Characteristics. - Dist inct foundations of se pta, often common fo r both cycles,
occu r a t ca lice margin; ca r dinal septu m sp li t di stinctl y ; counter septum elo nga ted
to form columella ; in ner en ds of ma jor septa bent toward s ca r dinal se ptum ;
m in or septa und erdeveloped .

Sp .n.A

Occu r r en ce. - Loca li ty USNM 705a: 1(?), ba se of Scacchinella beds; 7221:1 ,
Sullivan P eak member . Both of Skinner Ranch Formation. Upper Wolfcampian.

Family Plerodiffiidae fam.n.

Genera assigned : Monotypic.

D ia gnosis. - Diff ingrina hav ing proto septa differentiated in length accordingly
to plerophy lloid plan.

Ge nus P Lerodi ff ia gen .n .

T y pe species : P. eaglebuttense sp.n.

D erivat io n of t he name: named after sim ila r ity to t he genera Plerophyllum
Hi nde, 1890 and D iffingia gen.n.

Speci es assigned : Monotyp ic.

D iagno si s. - As fo r the family .

P Lerodiffia eaqlebuitensis sp .n .
(pis. 15: 2, 3, 4, 5a , b, 6, 7, 8a, b ; 18: 3-5; 19: l a , b , 2; f ig. 3: 2a-i)

Ho lotype : Specimen USNM 197525, pi s. 15: 6; 18: 4; fig. 3: 2a- i.
Type locality: USNM 721.
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Type horizon: Lower Hueco Formation, Upper Wolfcampian.
Deriv at ion of th.e :name: eaglebuttensis - after Eagle Butte, the a r ea of the

type locality.

Diagnosis. - Plerod iffia having maximum n:d r at io a t ca lice margin 20:7.5;
majo r septa ir regula rly wavy; th ickened, spli t and /o r bend inner ends of lateral

Fi g. 3. 1. Turgid iff in ae gen . et sp.n . Specimen US NM 197522. Locality USN M 7221,
Skinner Ranch Fo rmation , Sullivan P eak member. T ran sverse sect ion s; a , b - early
ephebic stage; c - ep he bic stage. All X 8. 2. Ple rotiiijic: eaglebuttensis sp .n, Specimen
USNM 197525. Holotype. Loca li ty US NM 721, Lower Hu eco Formation . Transverse
sect ion s; a- c - ne an ic sta ge, X 16; d-f - ear ly ephebic stage, X 8; g-i - ephebic

stage, X 8.

prot osepta sur round axial a rea; counter septum only sligh tl y shor tened ; mi nor
se pta in maturity ab sen t or incomplete.

Occurrence. - Loca li ty US NM 721:41, Lower Hueco Fo rmation. 705:2 Lenox
Hi lls Forma t ion . Wolf cam pian.
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CONSIDERATIONS

EARLY SKELETOGENESIS
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In contrast to the representatives of the suborder Diffingiina subordo
n ., all other rugose corals from the Permo-Carboniferous of SW Texas
as well as the great majority of species of the Rugosa described so far in
adequate details, have their tips pointed and more or less clearly flatten­
ed on the attachment side. Those early attachment flattenings might
ha ve con tinued to develop during a fairly long period of gr ow th of the
corallite or might have disappeared just above the tips in the sp ecimens
of sp ecies loosely resting on the sea floor or being vertically embedded
in the sea floor mud. In all cases mentioned, the ecological control over
the development of more or less strong attachment and over a shap e
of corallites (Yakovlev 1910, 1914, 1964) can easily be accepted, although
the genetic control over a mode of life of individual taxa seems also
obvious. Weak traces of the attachment, developed only at the very
beginning of the ontogeny were often destroyed by diagenesis, but the
pointed sh ape of the tips themselves leaves no doubts as to the mode
of their early sk eletogenesis. Further considerations on those interesting
problems are avoide d in the following discussion as being unimportant
for the purpose of this paper. From the latter point of view , the presence
or absence of the aseptal stage and development of the aseptal cup at the
very beginning of the postlarval stage of the Rugosa is one of the taxo­
nomically most important questions. A positive answer to it seems to
hav e been confirmed by some investigations in thin and serial sections
(e.g. Schindewolf 1942, Easton 1945, Fed orowski 1973, Ilina 1984) but
especia lly by rare observations on the juvenile corallites etched ou t
from the rocks (Sando 1961, Fedorowski in press) . Also Weyer (1974),
reconstructing the insertion of septa in the Rugosa as having taken
place at the upper limit of the calice, at the same time supor te d the notion
of the presence of the aseptal cup at the beginning of the sk eleto­
genesis.

There are numerous investigations in the thin and serial sections,
however , (eg. Carruthers 1906, Faurot 1909, Schindewolf 1942, Fedorow­
ski 1965, Neuman 1969, etc.) which seem to contradict the above opinions
by showing a presence of septa in the tips. The sequence in the appear­
an ce of first septa and first tabula in the young corallite expla ins that
seeming contradiction adequately. In the case of an unambiguous occu r­
rence of the aseptal postlarval cup the insertion of the first tabula
preceds the appearance of first septa and cuts out the empty tip, pro­
ducing the morphology best shown by Rozkowska (1956) in Protomacgeea
dobruchnensis Rozkowska, 1956. In the case of lack of the empty tip, bu t
not the empty cup, the insertion of se pta preceeds the appearance of
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the first tabula . The sequence is in th is case slightly more complex.
It can be di vided in to two steps: 1) an insertion of t he aseptal cup, 2) an
in ser tion of the first se p ta. It is beyon d these considerations to discuss
her e the area of the occur rence of foundations of those first septa. The
calice m argin suggested by Weyer (1974) may be at least tentatively
accepted . The firs t tabula, in serted after t he appearance of the first
septa, fi xed the morphology which is now excavate d by sections. In some
cases the em pty ti p is not separated fr om the rest of the growing skele­
ton by a tabu la . Instead, there is the amorphous stereoplasmic mass,
which filled in the tip prior to the insertion of the firs t septum (Fedo­
rowski in press).

Considering the creation of the aseptal cup at the beginning of the
on togeny of the maj or it y of the Rugosa has be en at least tentatively
proven, there m ay be two ways of secretion of that cup: 1. That suggested
by Yakovl ev (1910), accor ding to whom the settled planula cemented
itse lf to the hard substrate laterally without forming any basal plate.
The lateral fl a t tening of the cup r esulted from the at tachm ent. 2. The
settled planula cemented itself to the hard substrate by the calcium
ca rbonate fab ric produced by its sol e, i.e. forming a kind of basal plate
and only then m etamorphosed into a polyp. The latter incorporated that
larval attachment and adopted it as a base of its newly produced,
aseptal cup, attached laterally to the hard substrate. The strength of
that attachment w as ecologica lly controlled. Thus, the cup wou ld only
have formed the second step of the skeletogenesis, but the first at the
po lyp stag e. Such a reconstruction se ems to be confirmed by t he very
well preserved tips (pl . 13: 1,2). It does not differ considerably from the
ear lier on e, and may well be treate d only as its variant.

The mode of the ear ly skele togenesis of the most of the r ugose
corals briefly discussed above contrasts w ell with that observed in
Diffingiina subordo n . A flat basal pl ate in variably present in the latter
taxon (pls, 13: 9b , 12; 14: 3b , 5b , d; 15: 4, 5a, b, 6,7) forms the only
attachment of those cor als to the hard substrate over on e to three
millimeters of their postlarval gr ow th, rarely more. The direction of
growth of corallites is, at that stage of growth, perpendicular to the
substrate (pl . 15: 6). This typ e of ve r t ica l attachment by means of the
basal plates has already been r eported (Fedorowski 1973, Ilina 1980,
1984) but it has not been discussed in detail. In both cases m entioned,
the phenomenon in question was established in corals showing the ple­
rophylloid septal plan, i.e. similar to that observed in Plerodiffiidae
fam.n .

The complete sp ecimens of Diffingiina subordo n . present in fairly
large numbers in the collection studied allow one to note that dimensions
of basal plates are differentiated. This phenomenon may be either
primary , i.e. the pl ates did not increase t he ir diameters afted being
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originally secreted, or secondary, i.e, they extended peripherally. In
both cases, the taxonomic indications mayor may not be expected.

Assuming that the larvae belonging to a given species are similar
in size, on e may consider dimensions of the basal plates as either ecolo­
gically or genetically controlled . No data supporting the second case
were established. It has be en stated, however, that long, narrow coralli­
te s, having weak attachment process es w ere attached to the substrate
by narrow basal p la tes while the corallites a t t ache d by wide basal plates
a r e at the same time massive specimens, armed w ith strong a t t achmen t
processes (pls, 13: 9b; 14: 3b , 5b , d; 15: 7). The corals intermediate in
this respect have also been observed (pls, 13: 12; 14: 6; 15: 4). The
ecological varian t has thus been acc epted and only a presence of the basal
plate is considered taxonomically important.

The possibili ty of the secondary differentiation in dimensions of the
basal p lates does not contradict the above solu tion as to the phenoty pic
character of their size. It m ay have, how ever , some important taxonom ic
implications. Accepting this variant, i.e. assuming that the basal pla tes
might have increased their width eccen t r ica lly, one has to accept that
the ex te rnal wall was not secreted at the very beginning of the skeleto­
genesis, and that a young polyp w as devoid of its ex ter na l skeletal pro­
tect ion during the longer or shorter period of its early postlarval growth
(fig. 4A). This may lead to the conclusion that the very early skeleto­
genesis was in the suborder discussed similar to tha t described by J ell
(1980) in Scleractinia.

The eccen t r ic grow th lines of the bas al plates have no t been es ta­
blished in Diffingiina subordo n. However, the attachment surface of
some basal plates is broader than the slightly hi gher par t of the cor al
ske le ton (pl. 15: 6). That broadening can be expla in in two w ays : 1) as
r esulting from a simple fl attenin g 4)f the sole of la rva settled in t he
turbidit e water and being forced to strength its cementati on to the sub­
strate, 2) as resulting from the eccentric growth of the basal pl ate prior
to the secretion of the exte rnal wall (fig. 4: Aa-a' -c-c'). Both those cases
might have been ecologically controlled, but only during the second one
was the scl er actiniid growth possible. This important problem must be
left unsolved for the time being.

The thin se ct ions of the com pletely silicified basal plates also did not
provide any clear data concerning their histology. Some structures present
in the t hickness of the basal plates w ere here id entified as possible
pseudomorphoses of septa, how ever. A ve ry early inser ti on of at least
the axial septum, which reaches t he lower portion of the basal plate,
ha s a lso been observed (pl. 15: 5a, b).

The state of pres er vation of the ontogeneti cally yo ungest corallites
pr esent in the collec tion was inadequate for establishing t he r elation of
their septa to the upper portion of the ex ternal wall during the early
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skeletogenesis . The morphology of the calice margin (see below) helps in
solving that problem.

On the basis of the above discussion, the following reconstruction of
the ver y early skele togenesis in Diffingiina subordo n . is proposed: the
planula invariably settled on a hard substrate which offered a fairly flat
surface for the planula's sole. Secretion of the basal plate started imme­
diately after the settlement as a strenghtening of the attachment of the
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F ig. 4. The hypothet ical recon st r uction of the ear ly skel etogenesis in Diffi ng iin a
subordo n. Variant A - the inser t ion of fi r st protosepta and the eccentric grow th
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planula during its stage of metamorphosis. At the same time that plate
forms the basis of the skeleton of the pol yp (fig . 4: A, B a, a'). The fur ther
skeletogenesis might have taken place in two ways: 1) in almost imme­
diate surrounding of the basal plate by the foundation of the external
wall, which made any fur ther widening of the former impossible
(fig . 4: B b-e), 2) in the eccen tric growth of the basal plate, wi thout any
external wall being inserted at the beginning (fig. 4: A b, c). In the first
var iant the formation of a very shallow and comparatively wide aseptal
skeleton may be expected (fig. 4: B b, b') while in the second one the
almost contemporaneous insertion of the basal plate and at least the
axial septum took place (fig. 4: A b, b'). The axial septum and, possibly,
the first pair of the lateral protosepta, might have been founded a t
that very beginning stage in both variants, but only in the second
one could the peripheral increase in length of the already inserted septa
have possibly been parallel to the broadening of the basal plate
(fig . 4: A c, c'),

Both of those two theoretical variants are in a similar position:
neither has been proved or disproved. There is the comparatively narrow,
juvenile corallite in the collection, having the external wall developed
at the stage of four septa (pl . 13: lOa) as well as broader corallites
having comparatively numerous septa , the insertion of which directly
on the basal plate may at least be suspected (pl . 13: lOb), but there is no
way at the moment to prove whether the larger number of septa is
accompanied by the eccentric growth of the basal plate. In such a situa­
tion I can only conclude that the ability to inser t more or less numerous
septa on the basal plate may depend on the width of the la tter. The
arrangement and possibly also the sequence in increase of firs t septa is
typ ical of the Rugosa, leaving no doubts as to the close relationship of
Diffingiina subordo n . to the rest of the Rugosa.

The external wall, independently of the time of its appearance in
the skeletogenesis, must have been produced by a polyp. The shape and
mo rphology of planulae (if we accept their similarity to those in Scleracti­
nia) exclude the possibility that they produced the external wall of the
histology as reconstructed . Thus, in contras t with the appearance of the
basal plate and the first septa, which was possible prior, during or after
the metamorphosis of planulae, the external wall appeared as the first
skeletal ele ment produced undoubtedly by a polyp. Together with its
appearance the firs t step of the skeletogenesis in Diffin giina subordo
n. must be considered as completed .

T H E CALICE M A R G I N

The ca lice margin is one of the most importan t structural elements
allowing the proper reconstruction of the earl y on togeny of sp ecimens
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and the insertion and growth of septa. Two kinds of the marginal zones
of interiors of the calices can be distinguished: 1. completely smooth
(pl. 13: 3), 2. with massive foundations of septa (pls, 14: 1; 15: l b), The
intermediate corals (pls. 13: 6; 14: 2, 7, 9a) and the fact that none of
those two kinds is exclusively characteristic of a given taxon of a high
rank restrict their taxonomic value to no more than specific in some
instances and none in the others. There is often a strong difference in
width of the marginal zon e. In some taxa or even individual specimens,
the septal blades started to develop very close to the upper calice
limits. Even slight damage may in this case produce a false impression
of septa as being developed directly in that area (pls. 13: 8a; 15: la, b).
This is especially clearly seen in the case of development of the "ter­
tiary septa" (pl. 13: 11) (? meiosepta of Weyer 1984). In other taxa
or specimens the smooth marginal zone of calices may be wide and the
septal blades may there start to develop "suddenly" without having any
obvious foundations developed first (pl. 13: 3). The calices showing low
and wide undulations of the marginal zone of calices (pls. 13: 6; 14: 9a)
were mentioned above as the corallites intermediate between the two
main kinds. They also have the septal blades developed quite "suddenly"
from those low elevations, which are the foundations of septa either
common for both major and minor septa (pl . 14: 2, 7, 9a) or developed
separately (pl . 14: 1). The coarse external granulation of ,some founda­
tions (pl. 14: 1) may be interpreted as the reflection of their diffuso­
trabecular microstructure. It seems also possible, however, that those
granulae were diagenetic alterations caused by the silica precipitation.

In the calice margins with massive foundations of septa, the granula­
tion mentioned is common (pl. 15: l a, b). Those foundations are com­
monly divided into those of the major and minor septa (pl . 14: 4)
although the uppermost portions of some pairs of them may be common
for both cycles of septa. Only foundations of the cardinal, counter and
counter-lateral minor septa are invariably clearly separated. Founda­
tions of the minor septa are also often present in the case of the absence
of their blades (pl . 15: 1b).

The uppermost part of the calice margin commonly differs from
its slightly deeper portion, being clearly thinner and invariably smooth
(pl. 14: 2, 5a, c, 7). This distinction is especially well accentuated in the
specimens having massive foundations of septa (pl. 14: 5a). Vertical
arrangement of the calcium carbonate fibres (fig. 5a) is suspected in
that part of the calice, corresponding with the outline portion of the
external wall. The supposition has not been confirmed in the thin sections,
however. The deep, silica caused alterations prevent any detailed study '
of the histology of that area. The very strong growth striae, looking
sometimes as though they have their peripheral crystals free and up­
growing, may support the above supposition. Unfortunately, the crystals
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mentioned are all secondary quartz crystals and again, one may only
suspect that their arrangement follows that of the original calcite
crystals. Verti cal undulation of the growth striae (pl . 15: 1c, d) and lack
of septal f urrows sp eak in favour of the above reconstruct ion of histo­
logy of t he external wall ou tline.

The poly p-s keleton r ela tionship and the skeletogenesis of the calice
m ar gin is thus r econstructed as foll ows: the upper , peripheral par t of
the po lyp bod y, i.e, that benea th the ring of t en tacl es, r ested on the top
of the external wall (fig. 5a) in a way similar to that r econstructed for
Fl abellum by Wells (1956), but not inside the calice, as it is commonly
attributed to the most of the Rugosa (fig. 5b). That po lyp body which
was not infolded was responsible for the vertical growth of the calcium
carbonate fibres , produced in the day-night cycles , fo r t he smooth inner
surface of the uppermost part of the calice m argin, and for the absence
of septal furrows outside. The formation of growth striae may well
be compared with W ells ' (1963) and Scruton's (1965) reconstruction of
this phenomenon. This part of the skeletogenesis w as common for all
Diffingiina subordo n.

The secretion of the deeper par t of the m arginal zon e of calices was
slightly differen t ia te d . In corallites which had that zon e smooth, the not
folde d ectode r m pr oduced the inwards gro w ing calcite fibr es probably
arranged in straight layers correspon ding to the grow th striae. Those
layers and fibres were diagenetically de stroyed in most of the corallites
obs erved. In the espe cially w ell-preserved ca lices the a ttachment scars
(pl s, 13: 6; 14: Da, b) may be seen in t ha t area (see below).

b
Fig. 5. The hypothet ica l r econ struct ion of the r e lat ion of the pe ri pheral pa rt of
the polyp body to the upper limit of the external wall and d ir ect ion of gr owth
of fi bres and their length in layers cor respon ding to the growth st ri ae of t he
day-night cycles; a - Diff'in giin a subordo n. ; b - ot her Ru gosa ex cept fo r t hose

having the P terorrhiza-like calices.

8 Acta Palaeontologica Polonica N r 3-4/85
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In the second kind of the calice margin, i.e . that with the massive
foundations of septa, the latter were inserted in more or less deep
infolds of the ectoderm developed slightly below the smooth upper calice
limit. The individual layers of growth were undulated here due to the
infolds of ectoderm mentioned. As in the first case they were diagene­
tically altered (pl. 17: 2, 3a-c).

The thickness of the external wall produced by either smooth or
slightly infolded ectoderm depends mainly on the time of the strong
narrowing of septal pockets, allowing production of the trabecular septal
blades. Some additional increase in thickness of the external wall was
then possible only between septa (pls , 16: la, b, 3; 17: 1b).

It is supposed here that the upwards growth of the upper calice limit
caused an upward motion of the marginal parts of the polyp body. This,
in turn, has involved an upwards extension of septal pockets and, in
consequence, the upward and inward growth of the sclerosepta. The
distance between the uppermost beginnings of septal pockets and the
peripheral part of the polyp resting on the top of the external wall,
forms in fact the only difference between the two kinds of the marginal
zon e of calices (smooth versus folded) mentioned at the beginning of
this chapter.

THE EXTERNAL WALL AND ITS RELATION TO SEPTA

The diagenetic alterations prevent detailed investigation of the mi­
crostructure of the external wall and of bases of septa. thus an attempt
has been made only in reconstructing the relation of those two structural
elements and the origin of the latter. In almost all thin sections of the
adequately preserved specimens, the widely broadened bases of septa
contrast well with the surrounding calcitic mass of the external wall
(pls . 16: la, 3; 17: 2, 3a-c; 19: 1a). This contrast is commonly emphasized
by a darker colour of the boundaries of those bases (pls. 16: 1a; 17: 1a;
19: 3a-b).

The outline of the external wall is invariably precipitated with silica
and is lacking in any structure available for the study by means of
thin sections. In the rest of the thickness of the external wall only
shadows of the original microstructure may be sometimes detected. First
of all there are almost no calcitic fibres or growth lines seen although,
judging from the morphology of the calice margin and the presence of
distinct growth striae, the original dev elopment of those elements must
have taken place. The remains of the growth lines are present in some
comparatively w ell-preserved fragments of walls (pls. 16: 1b; 17: la, b).
It may happen (pls. 16: 1b, left; 17: la, b, major septum) that the folds
seen in there are located not against septal bases, but between them.
Such an arrangement is in total disagreement with the observations in
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calices and cannot be explained at present. Other r emains of the growth
lines are either not folded or their foldings are better cor related with
septal bases (pls. 16: 1b, right; 17: 1b, minor septa) .

The typical microstructure of the peripheral portions of sep ta (pI. 17:
2, 3a-c) can be characterised as a kind of peripherally elongated fan
of fibres , surrounding the dark middle line of a septum. This fan appears
to be much less altered diagenetically than the ex ternal wall its elf. This
impression is apparent , however. The very large size of individual fib res,
having their diameter in the peripheral parts of the fans almost as large
as the middle line of the septum (pI. 17: 2, 3a-c), as well as the disappear­
ance of those fibres inwards, towards the middle lin e, indicate their
diagenetic nature. It seems possible to accept that their diagen etic alte­
rations lead towards a formation of aggregates of primar y fib res at the
periphery of fans , and to an almost total des truction of fibres inside
bases of septa, looking as though they were structureless , except for the
middle line. The jagged boundary of septal bases, observed in the greater
majority of the adequately preserved corallites are similar to the stylo­
lites and might have a similar origin. The originally different arr ange­
ment of the calcite fibres in the foundations of septa and the surrounding
external wall caused by the curvature of the former is best exposed to
the diagenetic alterations of the stylolitic kind. The darker colour of those
boundaries (pIs. 16: la, 3; 17: la, 2, 3a-c) might ha ve resulted from the
concentration of carbon, iron, magnesium or other substances, not estab­
lished at present. It is proposed here to call such a boundary of sep tal
bases stylolitic . It appeared in the process of diagen esis due to the
wedging of aggrega tes of fibres of the sep tal bases between the fib res
of the external wall and vice versa.

The relation of the aggregates of fibres to the middle lines of bases
of septa is not clear, because the former lost their structure inside the
inner portion of those bases. The invariable dis tinction of the middle
line may indicate two distinct phases of growth of those pa rts of septa ,
corresponding to the primary and secondary secretion of sep ta in the
meaning of Schouppe and Stacul (1955). In most cas es obse rved, the
middle line of a septum extends to the peripheral boundary of the fan
of fibres (pls. 16: la, 3; 19: 1a) only in rare instances being shorter
(pI. 17: 2, 3a-c). The microstructure in these parts of septa is uncertain.
It might have been formed either from small flattened trabeculae, or
from pairs of fibres which started to grow so closely to each other as to
give the impression of a solid middle line. Such a var iant may well be
considered a modification of the fib ro-normal microstructure of Kato
(1963). None of those variants was confirmed by reli able observa tions
in the thin sections and none can be fu lly supported by the data collected
from the calice margins. It may onl y be said that the micros tructure
of the inner parts of septa is trabecular (pl . 19: 1b).

8'
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Considering the above remarks concerning the diagenetic alterations
of the external walland septa, the skeletogenesis of septa in the majori­
ty, if not in all, of Diffingiina subordo n. may possibly be reconstructed
as passing the following steps: 1. The secretion of the not folded growth
lines of the peripheral part of the external wall. This part corresponds
with the smooth upper limit and the marginal zone of calices (pls. 13: 3;
14: 2, 5a, c, 7). 2. The inwards protuberances of growth lines, corres­
ponding with the beginning of the formation of septal pockets of the
ectoderm. Fibres of calcium carbonate, always growing perpendicularly
to the ectoderm surface form the beginning of the future fan of fibres.
This part corresponds with the topmost portions of foundations of septa
(pl. 14: 1, 2, 5a, 7). 3. Growth of the fibres and expansion of the septal
pockets leading upwards to the formation of complete bases of septa.
This part corresponds to the calice margins with complete development
of foundations of septa (pls . 14: 1, 2, 4, 7, 8; 15: la, b). 4. The rapid
narrowing of a septal pocket inwards towards the corallite lumen, allo­
wing the formation of the septal blade and the reorientation of the cal­
cium carbonate fibres from the fibro-normal like (?) microstructure of
the middle line of the peripheral part of the septum into the first tra­
becula. This part corresponds with the transformation of the founda­
tion of the septum into the septal blade as seen in- the intermediate
zone of the calice (pls. 13: 5, 6; 14: 1, 2, 4, 5a, 7, 8; 15: la, b). 5. The
further modifications of septa, which are described in one of the follow­
ing sections.

In the single specimen (pl. 18: la-c) the septa seem to start as trabe­
cular, although their bases are wide. This is again only a supposition,
because the peripheral parts of the external wall are diagenetically al­
tered and a possible peripheral fan of fibres might have been destroyed.

The skeletogenesis of the peripheral parts of septa and the relation
of the latter to the external wall, discussed in detail above, can easily
be compared to that reconstructed by Schouppe and Stacul (1955, fig. 5a).
There is only one important difference, however. In the corals discussed
by Schouppe and Stacul (1955) the upper calice limits are wavy and form
septal furrows not shown by those authors in their reconstruction of
the external wall, while in the suborder here under discussion the
external wall bears only growth striae and the foundations of septa were
formed exclusively inside calices without any disturbances of the "ex­
ternal surface of the upper calice limit. This may mean there is a sub­
stantial difference in the origin of septa between Diffingiina subordo
n. and all other Rugosa, if the rule introduced by Weyer (1974) is accep­
ted as general. According to the latter author, the insertion of septa in
Rugosa took place at the upper calice limit due to the divergence of
septal furrows. Although the generalization of that modus cannot possi­
bly be accepted, there is a close relation between septa and their furrows
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in the most of the rugose corals in vestigated so far in more detail and
none in Diffingiina subordo n. in which the septal furrows are absent.
There are no adequately confirmed data as far as the Rugosa with
almost smooth ex ternal wall are concer ned (eg. N eaxon Kullmann, 1965),
but they may well be more similar to the typical Rugosa rather than to
the suborder discussed.

T HE E ARLY O N TOGENY

The skeletogenesis of the ear liest stage of the coral growth recon­
structed abo ve is here accepted as bein g iden tical or very similar in all
species of Diffingiina subordo n. descr ibed so far . After the insertion of
the fi rst four or six septa and the external wall in the way reconstruc ted
earlier, the juvenile specimen of the suborder discussed differs from
the other juvenile rugosans only in the relation of the peripheral part
of the polyp body to the outline of the ex ternal wall and in the way
septal pockets and sclerosepta wer e created , if Weyer 's (1974) concept
of the insertion of septa in the Rugosa is accepted .

The insertion of the first six septa was reconstruc ted above as having
taken place on the basal pl ate. There is a possibility, however, that the
insertion of further septa might have taken place near the calice margin.
A single specimen was found in the coll ec tion (pI. 14: 4) which has
a "spare" foundation of septum present at the calice margin. Such
a single finding does not form an adequate basis for an y generalisation,
however, and further investigations are required in order to solve that
problem.

The sequence of the insertion of the protosepta is as follows: the
axial septum (not divided into the cardinal and the counter septum at
the beginning), the counter-lateral septa, the alar septa. The above
sequence in the insertion of the fi rst major septa is iden tical wi th that
gene rally accepted for the Rugosa, if the minor septa are not counted.
Also, the first metasepta were in Diffingiina subordo n. inserted in
accordance with the general morphology of the Rugosa, i.e. at the car­
dinal septum side of the counter-lateral and alar protosepta. Th e minor
septa were not inserted on such an early stage of growth in Diffingiina
subordo n. (pIs. 13: lOa; 15: 3, 5a, b) although ex ceptions are possible
(fig. 2: 2a). The zaphrentoid arrangement of septa of that early stage
of growth soon became modified as follows: the counter septum was
separated from the axial septum in such a way that its r em aining part
is distinctly shor tened ; the cardinal septum remains as long as it was in
the axial sep tum, which makes it one of the most prominent septa; the
inner ends of other major septa bend towards the inner end of the
cardin al septum and/or te nd to a junction with each other across the
corallite lumen and above the cardinal septum. The abo ve modifica tions
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are to be found in all representatives of Diffingiina subordo n. described
so far , even in the genera or sp eci es having the counter septum in the
mature stage distinctly elong ated (pl. 15: 1a). Insertion of the minor
sep ta is ve ry irr egular and individualized , requiring further investiga­
tions. It m ay already be said, however, that they may appear fairly
late in the ontogeny (pl . 1~ 3) and not in a sequence attributed by
Weyer (1974) for the Rugos a .

M O RPHOGENES IS O F S PLIT S EPTA

A simple explan at ion of the phenomenon in question, i.e. the digita­
tion of the innermost parts of septal pockets is confirmed by the mi­
crostructure in the tr ansve rse sections of septa (pls , 16: la, 2, 3; 18: 2-5;
19: 2), by observations on the morphology of split septa in calices (pls. 13:
4, 5, 7; 14: 5a , 8; 15: l a , 2), and in the broken specimen (pI. 15: 8a, b) .
Three ge ner al kinds of split can be distinguished: 1. A very shallow to
comparatively deep but simple split. Its depts depended on the moment
of digitation of a septal pocket. The latter might have digitate only
at its inner end to form two short, independent forks, or a point of its
digitation is located fa r ther and farther back, i.e. closer to the ex tern al
wall. The indep enden t growth of the forks produced in those two digi­
tat ion s is long and depends on the formation of the latter. 2. A complete
split of septum , which may be considered as an absolu te maximum of
the former on e. Two forks of septum are here located directly on the ex­
ternal wall as seemingly indep enden t two septa (pl . 13: 7). The middle
trabecular lines of such sep tal forks are id entical with those in regular
se pta and their correct interpretati on is possible only due to the increase
of other major septa. 3. Secondary modifications of the splits of septa
by m eans of the formation of septal pinnacles (pl. 14: 3a , 4, 5a, 8), com­
pl etely lock ed rings of two forks (fig. 2: 3d , 4c), secon dary split of
individual forks (pls, 16: 1a ; 18: 4), strong thickening at the point
of split (pl . 19: 5), or the fo rmation of thickening instead of split (pl . 19:
3b , 5; 20: 2d, some septa), etc. All those modifications w ere caused only
by the secondary digitations of the given parts of septal pockets, or by
more intensive or longer secretion of calcium carbonate in some places,
or by a di gi tation of a septal pocket taking place no t on the inner,
but on t he upper r idg e of a septum (locked rings) . The latter digitation
can be called rather a break of growth of some parts of a septum
(fig . 6a , b) . .

All kinds of split of se p ta listed above ar e present in the family
Diffingiidae fam. n ., w hile in Plerodiffiidae fam.n. only the first kind
is to be found. In the la tter family a simple and sh allow split into the
T-shap ed septum is mo st common in the ephe bic stage (pls. 18: 5; 19: 2),
while the more typically diffingioid split is present there in septa of some
neanic sp ecimens (pl. 18: 3, 4).
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The physiological r eason of split of the cardinal septum may in some
cases be explaine d as a possible increase of the water flow inside the
gastral cavity of a polyp . The split cardinal septum, the other major
septa ben t right and left from the former in the cardinal quad rants , but
having their inner ends in the counter quadrants directed ba ck to the
cardinal sep tum, might have directed the inflow of water right and left
around the gas tral cavity of the polyp and the n back upwards to the
mouth along the inner ends of sep ta in the counter quadrants. How­
ev er, this by no means concerns all the species described , but only

b

Fig . 6. Reconstruct ion of th e sept um split so as to form the r ing of two uni ted
forks; a - th e calice; b - the transve r se section made through the spli t part

of septum.

those morphologically most similar to Dijjingia collecticia sp .n. (pl. 13:
4, 5, 7, 11). A trivial explanation of the increase in number of the mesen­
teria or a ne ed of strenghtening of the skeleton in the case of split
and thickening of septa around the free axial area (D. divida sp.n. and
D. tortuosa sp .n .) may be the next attempts at an explanation. I cannot
be sure that those were the only or the most important fac tors. The
situation might have well been inverted and the morphology observed
might easily have resulted from the genetic modifications, and no t have
been influenced by the extrinsic factors in such a direct and naturalistic
manner.
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THE ATTACHMENT SCAR S

On the sur face of smooth m arginal zone of so me well preser ved
calic es shallow grooves have been observed. They extend fr om t he upper
part of this zone down to the inner zone of the ca lic e, disappearing
betw een se pta (pl s. 13: 6; 14: 9a, b). The number of those grooves seems
to be equal to the number of major sep ta. Unfor tunately , I have no
calice com plete enough to ascertain this. They are located a t appr oxi­
m ately the same distance betw en the ad jacen t m aj or septa. The minor
se p ta are he r e subordinated, located close to the n eighbouring major
septa and do not occur in a fu ll number. The grooves discussed in their
best p reserved par ts , i.e. already betw een the uppermost portions of the
major septa, have distinctly deeper pi ts, located at a distance of approxi­
m ately 0.2 mm apar t, w hen m easured a t their middle points. The position
of the grooves as well as their m orphology permits a close comparison
w ith t he attachments scars described by Wise (1970), Sorauf and Podoff
(1977) an d Roniewicz and Morycowa (in press). The occurence of the
attachment scars in the Rugosa was here r ecognized for the first time,
but very clear and w ell-pr eserved scars have a lr eady been illustrated
by Ilina (1980, pl. 18: 1e) in the Devonian Oligophyllum Pocta, 1902.
They were interpreted by that author as "impr in ts of denticular ends
of trabeculae of distal edges of sep ta on t he inner surface of the calice
wall" (translated her e from the Russian ex planati on by Ilina (1980,
pl. 18: I e).

Judging from the position of scars and the relation of the major and
minor se pta, the scars here under di scussion correspond to those parts
of the polyp bod y, wh ich were m ost closel y connec ted with the external
wall , but less folded and less stro ngly ti ed to the skeleton at the same
time. It seems unde rstandable that that particu lar area requir ed a straigh­
tening of the polyp-skeleton con nection.

CONCLUSIONS

The group of corals discussed is characte rised by a set of morphologi­
ca l characters completely different from all other Rugosa, although
individual characteristics of that set may be found in individual groups
of the order Stauriida Verrill , 1865, exce pt for the split of septa and
possibly also the m orphogenesis of the outline of the external wall and,
in consequen ce, the m orphology of the latter.

The morphology of the early on toge ny described, an d especially
a seque n ce in increas e of the m ajor septa suggest an offshoot of Dif­
fingiina subor do n. from a rather primitive gr oup of the R ugosa by means
of a fast reorganization of the internal structure and mode of attach­
m en t of a p lan~la and incr ease of first skeletal elements at a very
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early stage of the ontogeny. The ancestral taxon of the suborder discussed
should thus have the trabecular microstructure of septa, the fairly weak
septal furrows , if any at all , t he biform tabularium or at least a tendency
to form it , and a fairly wide larval attachment , which might have been
transformed into the flat basal plate. I cannot indicate an y taxon of such
morphological pa rameters not only among the SW Texas taxa, but also
among the other Upper Carboniferous Rugosa described so far .

In spite of the substantial differences between the group of corals
discussed and the rest of the Rugosa I do not propose an independent
order for them. This is partly because of some uncertainties in the re­
construction of their ea rly sk eletogenesis and partly because of the
uncertain status of individual suborders included by Hill (1981) in order
Stauriidae Verrill, 1865. The suborder rank seems, therefore, to be the
most proper to propose in such a situation.
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JERZY FEDO R OWSKI

DI FFINGIINA, NOWY PODRZ1\D KORALI RUGOSA
Z POLUDNI OWO-ZACHODNI EGO TEKSASU

Streszczenie

Diffing iin a subor do n. sa grupa korali Rugosa tymcza sowo wlaczona do rzedu

Stauriida Ver r ill , 1865. Cechuja sie rozwidleniem przynajrnniej [ednego (glownego)

sep tum w k ierunku osi kor al a , ro zwojem plytki bazalnej, od k t6rej koralit wzrastal

pi ono wo , brakiem bruzd septal nych n a pow ierzchni sci any zewnetrzne] , sk r6ceniem
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sep tum przeciw leglego przynaj mniej we w czesne j ontogenezie, dwuksztaHnym ta­

bulariu m oraz trabekularna mi krost r ukt ura sept6 w.

Na pod stawie budowy pl y tki baza lnej , brzegu ki elich a , sciany zewnet rz ne ]

i n asad sept6w or az w oparciu 0 kilka juw en ilnych osobni k6w r eprezentow anych

w kolekcj i zrekon st r uowano wczesne etapy tw or zen ia szkieletu, zakla danie aparatu

septa lnego i mo rfogeneze rozszczepiania se pt6w oraz wyde dukowan o przypu szcza lny

spos6b wzrostu kora li ta i stosunek po lipa do brzegu kielicha. P o r az pierwszy

u Rugosa opisano odciski przyczep6w ciala do sciany kielicha.

Wszystk ie taks ony w obrebie podrzedu sa n owymi jednostkami t akson omicz­

nym i, po n iewaz kora le Rugosa 0 cech ach ch arakteryst ycznych dla Diff ing iina

subo rdo n . n ie byly dotychcza s nigdy opisywane badz ilustrow ane. Wydzielon o m o­

notypow a r odzine Plerod iff iid ae fam.n. z 1 no wym gatunkiem oraz r od zine Dif­

fi ngii dae fam.n. podz iel on a na 2 podrod ziny : tymcza sowo m onotypowa podrodzine

Diffingiinae subfa m.n. z r od zajem Diffingia gen.n. i 7 nowymi gatunkami, z kt6­

rych 1 pozost awiono w nom enklaturze otwartej or az podrodzine Turgid iffiinae

subfa m.n. z rodzajem Turgidiffia gen.n, w kt6rym wyrozniono 3 nowe gatunki

i jeden pozost awiony w nomenklaturze otwar te j reprezentujqcy przypuszczalnie

nowy r odzaj .

Ograniczenie st r a tygrafi czne go w ystepow ania podrzedu wylacznie do permu,

wask ie za sie gi stra tygrafi czne przynajmniej niekt6rych gatunkow oraz stosunko­

wo duza frek wencja w sk azuja n a mozliwosc uzyc ia gatunk6w Diffing iina subor do

n. do cel6w stratygraficznych.

EXPLANATIONS OF PLATES 13-20

Th e cardinal septum directed down, except when stated

P late 13

ParaduplophyHum sp .n . 2

1. Specimen USNM 197250. Loc ality USNM 728f, Lower Bone Spring Formation.
The youngest postlarval portion of the corallite a ttache d to the brachiopod
shell , X 15.

ParaduplophyHum sp.n. 1

2. Spec imen US NM 197208. Loca li ty and horizon as a bove . Th e yo ungest post­
larva l por tion of- the coralJite a t tache d to the brach iopod shell X 15.

9*
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Diffingia collecticia sp.n.

3. Specimen US NM 197409. L oca li t y USNM 732e , Ski nner Ranch F ormation,
Du gou t Mounta in member. The smooth in n er surface of the calice margin ,
X 8.

4. Specimen USNM 197408. Locality and horizon as a bov e. The ca r dinal sep tu m
in the calice sp li ts near the middle of it s length, X 4.

5. Specimen USNM 197389. Holotype. Locality USNM 705a , S ki n ner Ranch
Formation, base of Scacchinella beds. The cardinal septu m in the ca lice sp lits
near the ex te rna l wall. Foundations of sep ta well recognizable, X 4.

Diffingia v alida sp .n.

6. Specimen USNM 197425. Loc ality USNM 705, Lenox H ill s Forma tion . The
ca li ce margin hav ing w eak found a ti ons of sep ta . The attachment scars form
well d istinguish able grooves (arrow) X 8.

7. Specimen USNM 197418. Locality and horizon as a bove. The complete sepa r a ­
ti on of two fork s of the cardinal septum in the youngest rejuvenated cal ice,
X 4.

Diffingia coHa sp .n .

8. Specimen US NM 197431. H olotype. L oca li ty US NM 707b , Skinner Ranch F or­
m a tion, top of Sullivan Peak member; a - externa l view a nd the calice mar­
gin; the upper portions of sep ta a ppar ently reaching t he upper l im its of the
calice . X 2; b - calice, X 4.

Diffingia divisa sp .n .

9. Specimen USNM 197453. Holotype. Loca lity USNM 707b , Skinner Ranch F or­
mation , top of Sullivan Peak member; a - externa l vi ew of the massiv e
coralli te , hav ing the large basal pl ate and st ro ng at tach ment sur f a ce ; b - the
calice ; r erna ini ngs of the rejuvenation seen upper r ight a nd lower le ft , X 4.

Diffingia tor tuosa sp.n.

10. Juvenile co ralli tes a tta ched to the speci men USNM 196694. L ocal ity USNM
707g , Skinner Ranch Formation, Decie Ranch member; a - specim en "a" pre­
served in the st age of four protosepta ; b - speci men "b" having a pair of
meta septa a nd the m inor sep ta a t the co un ter sep tu m a lr eady developed.
Both. X 15.

Diffingia sp .n. 1

11. Specimen USNM 197475. Loca lity US NM 7221, Skinner Ranch Form a t ion, Sull i­
van P ea k membe r . The partly broken calice showing th e "third or der" sep ta
(?meiosepta of Weyer, 1984) d ev el op ed at its margin. The ca r d inal sep t um
lower r ight. X 6.
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Diffingia largifica sp .n.
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12. Specimen USNM 197468 Ho lotype. Loca lity USNM 711g, Hess Format ion . Ex­
ternal view X 2.

Pla te 14

Turgidiffia composita sp.n.

1. Specimen US NM 197487. Local ity US NM 720f, Lower Skinner Ranch Formation.
T he calice m ar gin ; foundation s of septa a re either common for both cycles
or show very sli ght different iation , X 6.

2. Specimen US NM 197482. Loca lity US NM 707b, Skinner Ranch Formation, top
of Sullivan P eak member. The calice margin; foundations of se pta are hardly
d istinguish able or are lacking uppermost , X 6.

3. Specimen USNM 197497. Holotype. Locality an d horizon as a bove ; a - the
calice show ing the ax ia l str uctur e well developed and severa l strong septa l
pinnacles ; b - external vi ew of the ma ssive corallite having strong at ta chmen t.
sur fa ce and the ba sal plate comparatively wide. Both, X 4.

Turgidi ffia completa sp .n.

4. Specimen US NM 197507. Loca lity US NM 7221, Skinner Ranch Formation, Sulli­
van Pea k membe r. The cal ice with the "additiona l" found ation of septum at.
its marg in . The ca r di nal septum lower r ight, X 4.

5. Specimen US NM 197500. Holotype. Loca lity and hor izon a s a bove. a - t he calice ;
the st r ongly split car di nal septu m at r ight , X 4; b - external view of the
comparatively massive coralli te hav ing the ba sa l pla te wi de , X 4; c - the
long itud in a lly broken exter nal wall show ing t he unde rdevelopment of thickness
uppermost . X 10; d - t he "up side down" photographed speci men showi ng the
basa l plate and two st ron g attachment pro cesses, X 6.

6. Specimen US NM 197497. Locality USNM 721, Lower Hueco Formation External
v iew of the lon g and narrow cor allite hav ing t he basa l pla te na r row, X 2.

7. Specimen US NM 197503. Loca lity US NM 7221 , Skinner Ranch Formation, S ull i­
van P eak membe r . The mo de rately developed founda t ion s of septa do n ot
reach the smoot h upper portion of the ca lice margin, X 6.

Turgidiffia colwnellata sp.n.

8. Specimen USN M 197512. H olot ype. Loca lit y and hor izon as a bove. The calice,
X 4.

Diffingia collectic ia sp.n.

9. Spe cimen US NM 197401. Loca li ty USNM 705a, Skinner Ranch Formation , ba se
of Scacchine lla beds; a - the calice margin ; T he founda t ion s of septa under ­
dev eloped ; the attachment sca rs form cle arly d ist inguish able groove s (a rrow)
X 8; b - the a ttachment sca rs enlarg ed to show t he ir st r uctu re (a rrow) X 20.
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Pla te 15

Turgidifinae gen. et sp.n.

1. Specim en 197522. Loc a lity US NM 7221, S kinner Ranch Formation , Sull ivan
Peak me mber; a - the calice, X 4; b - the ca lice m argin; str ong, separ a te
foundations of the counter sept um and the counter-lateral m in or septa and
double foundations of other sep ta, X 5; c - the external vi ew X 3; d - sur face
of the cora ll ite show in g w aviness of grow th st r iae , X 8.

PLerodiffia eaglebut t ensis sp .n .
All specimens derived from the US NM locality 721,

Lower Hueco F or m at ion

2. Spe cimen USNM 197546. The calice ; t he ca r di nal sept um (upwar ds) sp li ts
adaxially, X 10.

3. Specim en USNM 197551. The external w all removed to sho w the si m ultan eous
ins er t ion of the minor se pta, X 6.

4. Specimen USNM 197527. External v iew of t he cora llite having st rong attachment
processes at its lower portion and the basal p la te wi de , X 2.

5. Specimen US NM 197544. The juvenile corallite attache d to t he mature one ;
a - side view show ing rela t ion of the axial septum (A x) to the sur fa ce of the
matu re cor allite ; b - to p view; dom ina t ion of th e ca r dinal septum par t of t he
axial se ptum; the counter septum is al ready dim inish ed . Both, X 15.

6. Speci men USNM 197550. External view of the juvenile corallite attached t o
th e mature one showing it s slightl y w id en ed basa l pl ate and its growth per­
p endicular to the subs tra te, X 15.

7. Specimen USNM 197525. Holotype. External view of the ma ssiv e corallite
hav ing st ro ng a t tach ment processe s in its low er port ion an d the basal
pl ate wide, X 2.

8. Specimen US NM 197543. T he ca r di nal septum up w ards; a - the ca lice floor ;
t he left a la r septum (A) spli ts, X 10; b - rela ti on of the split and not sp lit
pa rts of two alar septa (A) to themselves and to t he last tab ula, X 15.

P la te 16

Diffingia coll ec tic ia sp.n.

1. Specimen USNM 197392. Local it y US NM 728e, Low er Bon e Spring Formation.
Transverse sect ion s ; a - rel at ion of the ma jor an d mi no r septa t o the w idely
spl it ca r dinal se ptum and t o the external w a ll ; b - rem ain s of the growth
lines of the in ner part of the exter nal w all and thei r rela t ion to septa . Both,
X 50.

2. Specimen USN M 197388. Loca li ty and hor izon as a bove. Transverse section.
Rela t ion of the major and m in or septa to the w id ely split ca rdi nal septum ,
X 50.

3. S pecimen USNM 197389. Holotype . Loca li ty US NM 705a, Skinner Ranch For­
matio n, base of Scacch in ell a beds. Transverse sec tion. Split of the card in al
se p tum a nd two a d jacen t m ajor septa, X 50.
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Pl ate 17

Diffingia valida sp .n .
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1. Specimen US NM 197413. Holotype. Loc ality USNM 701, Neal Ran ch Formation.
Transverse sect ion ; a - r elation of th e rema in s of the growth lines of the
ex te r nal wall to the counter septu m (m iddle) and the counter-lat eral minor
sep ta, X 40; b - ju st r ight of the previou s one ; r em ain s of th e growth lines
of the externa l wall are con vex towards the minor septa, but concave towards
the maj or sept um (mi ddle), X 50.

2. Spec imen USNM 197417. Locality US NM 705, Len ox Hill s Format ion . Tran s­
verse sect ion . The dark coloure d stylolitic st r uc ture of th e pe r ipheral parts of
septa, X 50.

Diffingia tort uosa sp .n .

3. Specimen US NM 197436. Locality US NM 705a , Skin ner Ranch Format ion , base
of Scacch inella beds. Transverse sec tio n; a - r el at ion of bases of septa to t he
ex terna l wall a nd t he dark coloured sty lolitic st r uc tures, X 50; b - left pa r t
of t he fi gure "a" enlarged to show the begi nning of formation of th e mi nor
sept um (left ), X 100; c - r ight part of th e f'igure "a" enlarged to show the
mi nor septum hav ing it s ow n middle line well developed , bu t being outli ned
togethe r with the ad jacen t maj or septum to for m a common fo undation,
X 100.

Pl ate 18

Diffingia larg ifica sp .n.

1. Specimen US NM 197468. Holotype. Locality USNM 71l g, Hess Formation. Trans­
ve rse sect ion; a- re lation of septa to the ex ternal wall, X 50;b, c - two
middle septa of th e f igure "a" en la rged to show t hei r basal widening, diagen et ic
alterations, and the possibl y trabecu lar micros tr uc ture, X 100.

Turgidiffia composita sp.n.

2. Speci men USNM 197483. Locali ty USNM 705a, Skinner Ranch Format ion , base
of Sc acch inell a beds. Transverse se ction of the w idely split counter - lateral
sept um X 200.

Pl erodiffia eagle buttensis sp .n .

3. Specime n USNM 197536. Loca lity US NM 721, Lower Hueco F ormat ion Trans­
ve r se sect ion of the di stinctl y split ca rdina l septum, X 80.

4. Specimen USNM 197525. Holotyp e. Locality and horizon a s above. Transverse
sec ti on of the dist inctly spli t counte r - la te ral septum, X 80.

5. Specimen USNM 197532. Locality and horizon as above. Transverse section.
The T-shap ed ca rdinal septum, X 50.



240 J ERZY FEDOROWSKI

Plate 19

Plerodiff ia eagl ebuttensis sp.n.

I. Spec imen USNM 197540. L ocali ty USNM 721, Lower Hueco F ormation Trans­
verse section; a - relation of the peripheral parts of se pta to the ex terna l
wall , X 50; b - the inner, thickened end of the left sep tu m sho w n on the
fi g. " a " enlarged to dem on strate it s tra becular m icrostructure, X 200.

2. Specim en US NM 197533. Loca lity a n d ho r izon as a bove. The d ist inctly spli t
ca rdi nal septu m hav ing tw o forks equa lly d evel op ed , X 50.

Diffingia collecticia sp.n.

3. Specimen USNM 197387. Holotype. Loc ality USNM 705a , Skinner Ranch For­
m ation, ba se of Sc acchinella beds; a , b - transverse section, ephebic sta ge,
X 10.

Diffingia valida sp.n.

4. Specimen USNM 197413. Holotype. L ocal ity USNM 701, Nea l Ranch Forma tion:
Transverse sections ; a - neanic stage, X 15; b - ep he bic scta ge , X 10.

Di fjingia divisa sp.n.

5. S peci m en US NM 197453. H olot ype. Locality USNM 707b , Skinner Ranch F or­
m a ti on , top of Sull iv an Pea k member. Transverse section, ear ly epheb ic stage,
X 10.

Pla te 20

Difjingia tor tuosa sp .n.

1. Specimen US NM 197441. Hol ot ype. Locali ty USNM 705a , Skin ne r Ranch F or­
mation, ba se of S acchinella beds. Transverse sect ion , ep he bic sta ge.
X 10.

Diffingia largifica sp .n .

2. Speci m en USNM 197469. Ho lotype. Loca lity USNM 711g , H ess Formation. Trans­
verse sections; a - neanic stage, X 15; b-d - early to late ep he b ic st a ge,
X 10.

Turgidiff ia colu m ellata sp.n.

3. Specimen USN M 197512. H olotype. Locality US NM 7221, Skin ner Ran ch For­
mation , Sullivan P eak member; a , b - t ransv er se secti ons, ep he b ic stage,
X 10.
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