
1.	 Introduction

The rugose corals redescribed in the present note 
form a small part of the diversified coral fauna 
described by Gorskiy (1932) from the Devonian/
Carboniferous passage beds and from Tournaisian 
to lower Viséan strata of the Kirghiz Steppe of the 
former USSR, now in Kyrgyzstan. Specimens de-
scribed in Gorskiy’s (1932) paper were collected by 
several geologists (Gorskiy 1932, p. 3), who meas-
ured various sections that were tabulated by Gors-
kiy (1932, pp. 56, 57). The stratigraphic provenance 
of taxa was indicated by him in very general terms, 
such as Tournaisian and lower Viséan. I do not have 
any opportunity to specify these further. 

The coral identifications done by Gorskiy (1932) 
are at a level that is typical of his time, which means 
that most names of genera and some of the species 

applied by him cannot be adopted without revision. 
In addition, his conclusions concerning the relation-
ships of the Kirghiz Steppe coral fauna cannot be ac-
cepted without such a revision. The close similarity 
or relationship of the coral fauna from the Kirghiz 
Steppe to corals from the United States mentioned 
by Gorskiy (1932, p. 58) is particularly doubtful. In 
the light of subsequent revisions (e.g., Easton 1944; 
Sando 1965; Sando & Bamber 1985), his conclusions 
(as based on nineteenth and twentieth century de-
scriptions by American palaeontologists), cannot be 
ascribed to today. 

The editing of Gorskiy’s (1932) paper is extreme-
ly poor, precluding any reliable discussion based 
solely on his illustrations. The illustrations of in-
dividual species do not cover all growth stages of 
the corals described. Moreover, their quality does 
not permit the recognition of several details that are 
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mentioned in the text. Therefore, any redescription 
and reillustration of the species introduced by Gor-
skiy (1932) would improve our knowledge of this 
important rugose coral fauna. In fact, this is the first 
reason for publishing the present note. 

Clarification of the taxonomic position of spec-
imens included by Gorskiy (1932) in Lophophyllum 
Milne Edwards and Haime, 1850 is the second rea-
son. Following Carruthers (1913), Gorskiy lumped 
both dissepimented and non-dissepimented corals. 
Such an approach was common at the time, de-
spite the availability of the generic name Eostrotion 
Vaughan, 1915 for dissepimented forms. Lecompte 
(1955) restudied five syntypes of Lophophyllum kon-
incki Milne Edwards and Haime, 1850, the type 
species of the genus, and recognised their non-dis-
sepimented morphology. My restudy of those syn-
types (Fedorowski, 1974) confirmed the absence of 
dissepiments in L. konincki. Hill (1981), who desig-
nated the lectotype of that species, considered Lo-
phophyllum as a non-dissepimented genus as well. 
The approach discussed and the reinvestigation 
of the morphology of specimens included by Gor-
skiy (1932) in Lophophyllum, allow to divide them 
into four taxa, none of which is here accepted as be-
longing to Lophophyllum. Formal names are not pro-
posed for any of them. This should be done only on 
the basis of much more complete material than that 
available for the present preliminary redescription. 

To draw attention to some of Gorskiy’s (1932) spe-
cies as resembling a potential ancestor of a new early 
Bashkirian rugose coral genus from the Donets Basin 
(Ukraine) is the third and main reason for the present 
note. The genus mentioned, introduced in a publi-
cation issued parallel to this one (Fedorowski 2018), 
lacks an obvious ancestor among existing, well-es-
tablished taxa such as Cyathoclisia Dingwall, 1926 
or Spirophyllum Fedorowski, 1970. Peels taken from 
Gorskiy’s (1932) specimens allow two specimens 
of his Lophophyllum lot to be recognised as bearing 
characteristics similar to features that are diagnos-
tic of that Bashkirian genus. However, my attempt 
to publish the redescription of the Kirghiz Steppe 
specimens, together with the comprehensive paper 
devoted to early Bashkirian Aulophyllidae from the 
Donets Basin (Fedorowski 2018), was criticised by 
the reviewers of that paper. Thus, the present sup-
plementary note is published in order to follow the 
suggestion of one of the critics, Dr J. Denayer.

2.	 Material

Specimens constituting Gorskiy’s (1932) collection, 
housed in the Gornyi Institute at Leningrad (Sankt 

Petersburg) was restudied by myself in 1969. Pho-
tography of thin sections was prohibited, but peel-
ing was allowed. Thus, all reasonably preserved 
fragments of specimens were peeled. Nine peels 
were taken from remains of five specimens identi-
fied by Gorskiy (1932) as Lophophyllum. Those peels 
and my early notes form the basis for the present 
note. 

Two specimens, bearing the collection number 
393, were described by Gorskiy (1932, p. 54) as a 
new species, Lophophyllum subtortuosum. However, 
three corallites bearing that number were stored in 
the Gornyi Institute Museum at the time of my res-
tudy. Despite extremely poor illustrations, two of 
these are identified here as having been included in 
L. subtortuosum. Some characters described by Gors-
kiy (1932, pp. 54, 85) were helpful in that identifica-
tion. He wrote (translated from Russian by Gorskiy), 
‘The columella laterally compressed and oval in 
cross section, its dimensions being 1.5x0.5 mm, has 
in certain sections where septa do not reach the cen-
tre (which depends on the position in respect to the 
tabulae) a number of excrescences owing to which it 
appears stellate in outline”. This description match-
es the specimen illustrated by Gorskiy (1932, pl. 5, 
figs 20, 21) and reillustrated here (Fig. 3A–D). 

The second specimen, numbered 393, was in-
cluded in L. subtortuosum with doubts. Gorskiy 
(1932, p. 54) wrote (translated here from Russian), 
“One slightly larger specimen (8 mm) I include in 
that species with some doubts. The transverse sec-
tion of its pseudocolumella, large in diameter, is 
rounded in the outline.” That specimen, not illus-
trated by Gorskiy (1932), is here illustrated in Fig-
ure 2C–G. Its morphology resembles that of spec-
imen no. 396 identified by Gorskiy (1932, p. 55, pl. 
5, fig. 22) as Lophophyllum sp. He possessed three 
thin sections of the specimen 396, but described and 
illustrated only its ontogenetically most advanced 
growth stage. The earliest growth stage of that cor-
allite that remained after thin sectioning is illustrat-
ed here in Figure 2A, B. 

The third specimen, bearing the collection num-
ber 393, closely resembles the first one in morpholo-
gy (Fig. 3E, F). However, it is partially embedded in 
rock, whereas two fragments of the first specimen 
are not. Gorskiy (1932) did not mention the dual 
preservational characters of his specimens. Thus, 
the third specimen may either be part of the lecto-
type (designated here), or a mature fragment of an-
other specimen. 

The fifth specimen bearing the collection num-
ber 398), described by Gorskiy (1932, p. 55, pl. 5, fig. 
23) as a second Lophophyllum sp., differs considera-
bly from the remaining four corallites (Figure 1). Its 
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brief redescription and reillustration is included in 
the present paper as a kind of a supplement to the 
knowledge of the Kirghiz Steppe coral fauna. 

3.	 Systematic palaeontology

Order Stauriida Verrill, 1865
Suborder Aulophyllina Hill, 1981
Family Aulophyllidae? Dybowski, 1873 
Remarks. None of the specimens described here can 
be assigned confidently to the family Aulophyllidae. 
However, that family allows to utilise at least such 
characters as a distinct pseudocolumella and dis-
sepimentarium that do occur in some of Gorskiy’s 
(1932) specimens. Specimen 398, which resembles 
both Amygdalophyllum Dun and Benson, 1920 and 
some specimens of Arachnolasmella Bykova, 1966 
from Kazakhstan, may belong to that family, if the 
Mississippian Amygdalophyllum from Australia is 
truly related to the European and North African taxa 
included in that genus. My doubts in that respect are 
expressed in the other paper (Fedorowski 2018) and 
are not repeated here. Also, the relationship with 
Aulophyllidae of specimens described here as gen. 
nov., sp. nov. 1 and 2 can be contested. However, the 
main characters of those unnamed species, especial-
ly the first one, point to that family, rather than to 
any other family of rugose corals described to date.
Genus Amygdalophyllum? Dun and Benson, 1920
Amygdalophyllum? sp.
Figure 1
Material. Peel taken from a transverse section of a 
fragmentary, partially dolomitised corallite with 
external surface in part eroded.
Description. Corallite with n:d value 38:22 mm (di-
ameter slightly incomplete). Major septa long, spin-
dle shaped, thickest in outer tabularium and inner 
dissepimentarium, most reaching pseudocolumella; 
their inner margins either straight or slightly curved. 
Four pairs of major septa successively, but slightly 
shortened towards long, thin cardinal septum. Di-
rect connection of that septum with pseudocolumel-
la very probable, but corallite broken in this part. 
Counter septum broken, but probably joining pseu-
docolumella as indicated by short knob attached to 
pseudocolumella opposite to that septum (Fig. 1, 
upper). Minor septa, much thinner than major sep-
ta, intersect approximately three quarters of disse-
pimentarium. Cardinal fossula indistinct or absent. 
Alar pseudofossulae absent, but last major septa in-
serted in counter quadrants underdeveloped. Pseu-
docolumella strong, oval; morphology uncertain. 
May be monoseptal, i.e., may not incorporate septal 
lamellae. Gorskiy (1932, p. 55) wrote (translated here 

from Russian), “a dark strip observed along the long 
axis divides the pseudocolumella into two symmet-
rical halves.” Thus, he did not observe details in the 
morphology seen by him in the pseudocolumella 
of another Lophophyllum sp., here described as gen. 
nov. 1, sp. nov. 2. Dissepimentarium occupies ap-
proximately half of corallite radius. Lack of visible 
dissepimentarium/tabularium boundary, i.e., oc-
currence of disstabularium makes that width uncer-
tain. Preserved dissepiments exclusively interseptal, 
mostly regular, resembling irregular herringbone 
pattern in part. Rare lateral dissepiments occur. Nu-
merous sections of tabulae suggest their elevation to 
pseudocolumella.
Remarks. The small size of the fragment of the coral-
lite present in the collection and its poor preserva-
tion preclude any reliable identification. The lack of 
indisputable data concerning the inner morphology 
of the pseudocolumella is especially important in 
that respect. The direct connection of the cardinal 
and counter major septa with the pseudocolumella 
is almost certain, despite fissures in those fragments 
of the corallite. Doubts mentioned preclude a closer 
comparison of the specimen discussed either to the 
Australian type species of the genus Amygdalophyl-
lum, or to the European and North African species 
of similar morphology.
Occurrence. Adelben-saya Hills (Yagovkin’s section 
33/519); lower Viséan, compared by Gorskiy (1932, 
p. 57) to the Seminula Zone in old British terminol-
ogy.

Fig. 1. Amygdalophyllum? sp. Transverse section, mature 
growth stage. Adelben-saya Hills (Yagovkin’s section 
33/519), lower Viséan, compared by Gorskiy (1932, p. 
57) to the Seminula Zone in old British terminology.
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Gen. nov. 1, sp. nov. 1
Figure 2C–G
1932. Lophophyllum subtortuosum Gorskiy, p. 54 (sec-
ond specimen).
Material. Fragment of one corallite. Three peels 
available for study.
Description. In what probably is the late neanic/ear-
ly mature growth stage (Fig. 2C–E), with n:d value 
26:6.0 mm, major septa are thickest at external wall, 
twist around a thick, almond-shaped pseudocolu-
mella. Thin inner margins of almost all major septa, 
cardinal and counter septa included, meet pseu-
docolumella; some pressed into its peripheral part. 
Minor septa very short, extending slightly from 
thickness of external wall. Dissepiments appear in 
some septal loculi. Cardinal fossula absent. In ma-
ture growth stage (Fig. 2F, G), with n:d value 36:8.0 
mm, vortex of major septa more distinct than in 
earlier growth stage. Thin inner margins of major 

septa meet, but not penetrate thick, oval pseudocol-
umella. Peripheral part of corallite, approximately 
one-sixth of corallite radius in width, occupied by 
very thin-walled irregular and herringbone dissepi-
ments. Inner wall thick. Margins of major septa out-
side inner wall thin. Some minor septa may be in-
terrupted in dissepimentarium, but inner margins 
of all thick in tabularium. Minor septa adjacent to 
counter septum contraclined or contratingent. Tab-
ularium clearly biform as indicated by arrangement 
of peripheral sections of tabulae.
Remarks. The main differences between gen. nov. 1, 
sp. nov. 1 and gen. nov. 1, sp. nov. 2 are listed below; 
these are large enough for distinction not only at the 
species level, but also at a higher taxonomic level. 
The specimen identified as gen. nov. 1, sp. nov. 1 re-
sembles the new Bashkirian genus from the Donets 
Basin in possessing a simple pseudocolumella, i.e., 
not incorporating septal lamellae and in a distinct 

Fig. 2. A, B – Gen. nov. 1, sp. nov. 2. Specimen 396. Late neanic/early mature growth stage. Transverse sections; C–G 
– Gen. nov. 1, sp. nov. 1. Specimen 393. Second corallite described by Gorskiy (1932) as Lophophyllum subtortuosum; 
C–E – late neanic/early mature growth stage; G, H – mature growth stage. A, E and F are computer drawings of B, 
D and G, respectively. Both from Kozyrev’s section no. 34, Tournaisian. Cardinal, counter and alar septa marked by 
dots. Scale bar (between F and G) for all images.
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vortex of the major septa surrounding the pseu-
docolumella. The species discussed differs from the 
Donets Basin species in possessing the tabularium 
biform and the cardinal fossula absent. However, 
a distant relationship of those two taxa looks more 
probable than the relationship of the Donets Basin 
species to any other rugose coral taxon. 
Occurrence. Kozyrev’s section 34, Tournaisian (see 
Gorskiy 1932, table on p. 57).
Gen. nov. 1, sp. nov. 2
Figure 2A, B
1932. Lophophyllum sp. Gorskiy, p. 55, pl. 5, fig. 22.
Material. Small fragment of an immature part of cor-
allite. One peel available for study. 
Description. In what possibly is the late neanic 
growth stage with n:d value 28:6.0 mm, major septa 
wedge shaped, thickest near external wall, twisted 
distinctly around pseudocolumella. In right corallite 
half of all major septa directed towards cardinal sep-
tum side of thick, almond-shaped pseudocolumella. 
Some of them meet pseudocolumella. In left corallite 
half of all major septa grouped near counter septum 
side of pseudocolumella. Cardinal septum long, in-
tersecting narrow, indistinct cardinal fossula, but 
not meeting pseudocolumella. It terminates in scler-
enchymal thickening of tabula that closes cardinal 
fossula. Counter septum joins pseudocolumella. 
Minor septa slightly thinner than peripheral parts 
of major septa, contratingent and contraclined, form 
distinct peripheral margin of corallite. Dissepimen-
tarium probably developed in part of corallite (Fig. 
2A, lower left). Sections of biform tabulae present in 
other corallite parts imitate dissepiments.

Mature growth stage with n:d value 32:12 mm 
known only from description and one picture pub-
lished by Gorskiy (1932, p. 55, pl. 5, fig. 22). The 
following sentences of Gorskiy’s (1932) descrip-
tion should be cited as important, “…inner mar-
gins of major septa sink into the thickness of the 
pseudocolumella without reaching its center. That 
result in the star-shaped morphology of the pseu-
docolumella.” This is here interpreted as a pseu-
docolumella complex, i.e., composed of median 
lamella and contiguous septal lamellae. “Twisted 
arrangement of major septa is observed.” “…one 
– two rows of dissepiments,…” “Minor septa pene-
trate the intermediate zone [= tabularium] slightly 
deeper than the width of the peripheral zone [=dis-
sepimentarium], 1–2 mm thick.” The minor septa 
are here interpreted as being free ended, i.e., not 
contratingent. [All sentences translated here from 
Russian]. Only some of those statements can be 
determined from poor Gorskiy’s (1932) illustration 
cited and none can be documented by new illus-
tration. 

Remarks. All data cited above from Gorskiy’s (1932) 
description of the mature growth stage of the spec-
imen discussed are accepted. My confidence in that 
respect rely on the reliability of his observations, 
checked by me in many other species described by 
I.I. Gorskiy in the cited and in several later papers 
published by him. His identifications of taxa may 
be disputable, but not the morphological details he 
described.

Three characters of the species described, i.e., 
the pseudocolumella complex, the minor septa con-
tratingent in the early ontogeny and the tabularium 
biform are of special taxonomic value. They distin-
guish this specimen from both the specimen de-
scribed above as Gen. nov. 1, sp. nov. 1 and from the 
Bashkirian new genus of the Donets Basin. The ma-
jor septa twist around the thick pseudocolumellae in 
all three taxa, but the pseudocolumella is complex, 
i.e., it incorporates septal lamellae only in gen. nov. 
1, sp. nov. 2. The occurrence of the contratingent mi-
nor septa in the early ontogeny makes any relation-
ship of the latter species to indisputable representa-
tives of the family Aulophyllidae unlikely.
Occurrence. Kozyrev’s section 34, Tournaisian (see 
Gorskiy 1932, table on p. 57).
Incertae familis
Gen. nov. 2 subtortuosum (Gorskiy, 1932)
Figure 3A–F 
1932. Lophophyllum subtortuosum Gorskiy, pp. 54, 85, 
pl. 5, figs 20, 21.
Lectotype. Specimen 393a, Kozyrev’s section no. 34; 
Tournaisian.
Material. Incomplete specimen indicated as lecto-
type and either another specimen numbered 393 or 
a fragment of the lectotype. Three peels taken from 
transverse sections available for study.
Description. Ontogenetically earliest (n:d 19:4.0 mm) 
and most advanced (n:d 27:6.0 mm ) growth stag-
es preserved similar in morphology. Major septa 
amplexoid, pinnately arranged, wedge shaped, 
thick near external wall, thread like thin in inner 
margins. Most meet thick pseudocolumella. Coun-
ter-lateral septa meet counter septum, last pair of 
major septa in cardinal quadrants meet cardinal 
septum. Most major septa, except for two pairs 
mentioned, but including protosepta, permanent-
ly connected to median lamella. That attachment 
documented either directly by their continuous 
blades or by apparently separated inner margins 
sticking out from pseudocolumella when sectioned 
immediately below tabula. Division of major septa 
mentioned already by Gorskiy (1932, p. 54). Inner 
morphology of pseudocolumella unknown. Cardi-
nal fossula either absent, or appear as shallow and 
short depression near external wall. Its probable oc-
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currence documented by arrangement of peripheral 
sections of tabulae (Fig. 3E lower). Alar pseudofos-
sulae absent. Minor septa as short protuberations 
of external wall at most. Dissepimentarium absent. 
Gorskiy (1932, p. 54) considered the occurrence of 
dissepiments and described them as follows: “In 
the counter quadrants, at places where the septa are 
not thickened, there is one row, sometimes (near the 
counter quadrant) two rows of obliquely arranged 
dissepiments.” [p. 85, his own English translation)]. 
The arrangement and thickening of major septa in 
early growth stage (Fig. 3A, B) suggest orientation 
of specimens opposite to that described by Gorskiy 
(1932). Direction of dissepiment-like skeletal struc-
tures at peripheries of mature growth stage (Fig. 
3C–F) allows to consider those bodies as sections of 
peripheral parts of tabulae.
Remarks. To some extent, the absence of a longitudi-
nal section complicates comparison of this species 
to other taxa. It certainly does not belong either to 
Lophophyllum or to Lophophyllidium Grabau, 1928. 
The radial arrangement of the major septa, the ab-
sence of distinct cardinal fossula and the connection 
of the pseudocolumella to both the cardinal and the 
counter septum, i.e., the cardinal septum long, rules 
out any relationship of that specimen to Lophophyl-
lum. The radial arrangement of the major septa of 
the species discussed may point to Lophophyllidium, 
but this is the only character in common for those 
two taxa, certainly not sufficient for suggesting a 
closer relationship. The morphology in the trans-

verse section of gen. nov. subtortuosum resembles 
that of the Brigantian and early Serpukhovian 
Siphonodendron junceum (Fleming, 1828). However, 
its most probably solitary growth form suggested 
by Gorskiy (1932, p. 54) and confirmed here on the 
basis of the morphology of the early growth stage, 
rules out such a relationship. The restriction of the 
material available for the present study does not al-
low to assign that species to genus and family. 
Occurrence. As for the lectotype.

Acknowledgements
My thanks are extended to Dr. Dieter Weyer (Mu-

seum für Naturkunde, Leibniz-Institut, Humboldt-Uni-
versität, Berlin) and to Dr. Julien Denayer (University of 
Liège), the reviewers of the first draft of the present pa-
per included as the appendix to my recent paper on the 
family Aulophyllidae. I also like to thank the anonymous 
reviewer of this paper for his comments.

References

Bykova, M.S. 1966. Nizhnekamennougolnye korally vostoch-
nogo Kazakhstana. Akademia Nauk Kazakhskoi SSR. 
Institut Geologicheskikh Nauk im. K.I. Satpaeva. 214 
pp. Alma-Ata. 

Carruthers, R.G., 1913. Lophophyllum and Cyathaxonia: Re-
vision notes on two genera of Carboniferous corals. 
The Geological Magazine 10, 49–56.

Fig. 3. Gen. nov. 2 subtortuosum (Gorskiy, 
1932). Transverse sections. A–D – speci-
men 393, lectotype; A, B – neanic growth 
stage; C, D – mature growth stage; E, F – 
specimen 393, either part of the lectotype 
or of another specimen not mentioned 
by Gorskiy (1932). Mature growth stage. 
B, D and E are computer drawings of A, 
C and F, respectively. Kozyrev’s section 
no. 34, Tournaisian. Scale bar (between E 
and F) for all images.



	 Tournaisian and Viséan Lophophyllum of Gorskiy (1932) from the Kirghiz Steppe...	 221

Dingwall, J.M.M., 1926. Cyathoclisia, a new genus of Car-
boniferous coral. The Quarterly Journal of the Geological 
Society of London 82, 12–21.

Dun, W.S. & Benson, W.N, 1920. Section B, Palaeontol-
ogy. [In:] W.N., Benson, W.S., Dun & W.R., Browne 
(Eds): The geology, palaeontology and petrology of 
the Carrabubula district, with notes on adjacent re-
gions. The Linnean Society of New South Wales, Proceed-
ings 45, 337–374. 

Dybowski, W.N., 1873–1874. Monographie der Zoantha-
ria Sclerodermata Rugosa aus der Silurformation Est-
lands, Nordlivlands und der Insel Gotland. Archiv für 
Livlands, Estlands, Kurlands 1, 257–414 (1873), 415–532 
(1874).

Easton, W.H., 1944. Corals from the Chouteau and relat-
ed formations of the Mississippi Valley Region. Illinois 
State Geological Survey. Report of Investigations 7, 1–93.

Fedorowski, J., 1970. Upper Viséan columnate tetracorals 
from the Holy Cross Mountains (Poland). Acta Palae-
ontologica Polonica 15, 549–613.

Fedorowski, J. 1974. The Upper Palaeozoic tetracoral gen-
era Lophophyllidium and Timorphyllum. Palaeontology 
17, 441–473.

Fedorowski, J., 2018. Early Bashkirian Rugosa (Anthozoa) 
from the Donets Basin (Ukraine). Part 6. The Family 
Aulophyllidae Dybowski, 1873. Acta Geologica Polon-
ica 68 (in press). 

Fleming, J., 1828. A history of British animals. Bell & Bred-
fute. Edinburgh. XXIII+265 pp.

Gorskiy, I.I., 1932. Korally iz nizhnie-kamennougolnykh 
otlozhenii Kirgizskoy stepi. Trudy Glavnogo Geolo-
go-razvedochnogo Upravlenya V.S.N.Kh. SSSR, 51, 1–94.

Grabau, A.W., 1928. Palaeozoic corals of China. Part I. 
Tetraseptata. Palaeontologis Sinica, Series B, 2, 1–175. 

Hill, D., 1981. Coelenterata, Supplement 1, Rugosa and 
Tabulata. [In:] Teichert, C. (Ed.): Treatise on Inverte-
brate Paleontology, Part F. Geological Society of Amer-
ica and University of Kansas Press, Lawrence, pp. 
1–762.

Lecompte, M., 1955. Note introductrice à la revision du 
genre Lophophyllum Milne-Edwards et Haime. As-
sociation pour de la Paléontologie et de la Stratigraphie 
Houillères 21 Hors Série, 401–414. 

Milne Edwards, H. & Haime, J., 1850. A monograph of 
the British fossil corals. The Palaeontographical Society 
of London. I–LXXXV+1–71.

Sando, W.A., 1965. Revision of some Paleozoic coral spe-
cies from the Western United States. U. S. Geological 
Survey Professional Paper 503-E, 1–38.

Sando, W.A. & Bamber, E.W., 1985. Coral zonation of the 
Mississippian System in the Western Interior Prov-
ince of North America. U. S. Geological Survey Profes-
sional Paper 1334, 1–61.

Vaughan, A., 1915. Correlation of Dinantian and Avo-
nian. The Quarterly Journal of the Geological Society of 
London 71, 1–52.

Verrill, A.E., 1865. Classification of polyps (Extract con-
densed from a synopsis of the polypi of the North Pa-
cific Exploring Expedition, under captains Ringgold 
and Rogers, U.S.N.). Proceedings of the Essex Institute 
4, 145–149.

Manuscript received: 21 August 2017
Revision accepted: 30 September 2017


