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Colonial Rugosa and Tabulata from the lower and middle Viséan Flett Formation of the Liard Basin (Canada) are 
described. Michelinia expansa is the first tabulate coral described from the Flett Formation. The new generic name 
Cordilleria is introduced for the North American Lithostrotionidae and its differences from the European Siphonodendron 
are documented. Extremely wide variability in all characters and the small size of the studied collection allowed descrip-
tion of numerous Liard Basin specimens in open nomenclature only. Discussion of the most important characteristics of 
Cordilleria gen. nov. forms an introduction to the comprehensive revision of the North American Lithostrotionidae. The 
state of preservation of a colony identified as Stelechophyllum cf. banffense emphasizes the necessity of recognizing the 
diagenetic alterations of specimens prior to their taxonomic identification.
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Introduction
This paper is devoted to Mississippian (Viséan) colonial 
Rugosa and Tabulata collected from the Flett Formation 
at its type section by Jackfish Gap on Yohin Ridge in the 
southwest corner of the Northwest Territories (NWT), 
northwestern Canada and in the Flett Formation at several 
other localities in that region (Figs. 1–6; Table 1). It is sup-
plemented by the paper of Fedorowski et al. (2019) devoted 
to the Mattson Formation rugose corals (Bashkirian) from 
the Liard Basin. The Flett Formation is correlated to the 
lower and middle Viséan, i.e., Moliniacian and Livian in 
the Franco-Belgian scale or upper Chadian, Arundian and 
Holkerian in the British scale. The Flett Formation, de-
posited in the eastern Liard Basin (Fig. 1), consists of the 
Tlogotsho, Jackfish Gap and Meilleur members, in ascend-
ing order. The eastern Cordillera in the southwest corner of 
the NWT has been extensively mapped and its lithostratig-
raphy is well established (see Geological setting for details). 
Prior to this study, Tabulata had not been described from 
the Flett Formation. Four colonies, collected in 2018 for 
the purpose of this paper and described below, are the first 

tabulate taxa described from the Flett Formation. Rugose 
corals are rather numerous in the Tournaisian and lower to 
middle Viséan strata of the northeastern Liard Basin and 
adjacent areas. However, the paper by Sutherland (1958) is 
the only detailed study of rugose corals from that area and 
its strata, although they are not from the Flett Formation 
sections described and illustrated by Richards et al. (1989), 
i.e., from the area sampled for the purpose of this paper. 
Only two fragmentary specimens of colonial rugose cor-
als were collected by Sutherland (1958) from separate lo-
calities within the Liard Basin, but neither of them was 
derived from the type Flett Formation at Jackfish Gap, 
measured and sampled for corals by BCR in 1975 (Richards 
et al. 1989) and sampled for corals by Julita Biernacka 
and Edward Chwieduk (both UAM) in 2018 for this paper 
(Fig. 6).

An introduction by Sutherland (1958) of the European 
genus and species names for the North American Litho
strotionidae d’Orbigny, 1852, and his application of the 
so-called genomorph concept of Smith and Lang (1930) 
required revision. That concept has already been criticized 
and rejected by Wilson (1963), a position fully accepted and 
followed here. Fedorowski and Bamber (2007) suggested 
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the necessity for the introduction of new generic names 
for North American Lithostrotionidae. One of such names 
(Cordilleria) is introduced here.

Specimens here identified as Cordilleria gen. nov. 
demonstrate extremely large variability in all skeletal struc-
tures. This resulted in misunderstandings or misinterpreta-
tions of morphological characters, making identifications 
of particular species doubtful. This, and a small number of 
specimens studied resulted in the unconventional descrip-
tions of species. The holotypes of “Diphyphyllum mutabile 
Kelly, 1942”, and “Lithostrotion (Siphonodendron) oculi-
num Sando, 1963”, and only them, were characterized first 
on the basis of their earlier descriptions and illustrations, 
whereas the materials described herein were identified only 

as affinis. Such an approach allows: (i) identification of 
characters of a species free from a subjectivity, always pos-
sible when other samples are described as paratypes without 
a careful study of all characters, (ii) to establish well docu-
mented frames of the intraspecific variability when a collec-
tions larger than available for the present paper are studied.

Institutional abbreviations.—GSC (= C-), Geological Sur
vey of Canada, Calgary, Canada; IG (= UAM-Tc.Can.), 
Institute of Geology, Adam Mickiewicz University, Poznań, 
Poland.

Other abbreviations.—d, corallite diameter (in mm); JG, Jack
fish Gap; n, number of major septa; NAD27, North American 

Fig. 1. Map showing location of study area, Carboniferous lithofacies assemblages subcropping beneath Permian and Mesozoic deposits in the Western 
Canada Sedimentary Basin, principal sub-basins, uplifts, and shelves. In the Liard Basin western occurrences of the Rundle and Matson lithofacies as-
semblages overlie and pass westwards into the Besa River lithofacies assemblage. See Fig. 3 for the formational composition of the Banff, Rundle, and 
Mattson lithofacies assemblages. Modified from Richards et al. (1994). 
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Datum 1927 map projection; NATMAP, Geological Survey of 
Canada program name; NTS, National Topographic System; 
RAH, Geological Survey of Canada officer code for BCR; 
Tc, Tetracoralla.
Nomenclatural acts.—This published work and the nomen-
clatural act it contains have been registered in ZooBank 
urn:lsid:zoobank.org:pub:F4B631A5-CE04-4B92-B0C3-
277DBDD4B386

Geological setting
Deposition of the Flett Formation occurred in the Liard 
Basin (Fig. 1) of Leckie et al. (1991), equivalent to the Liard 
Trough of Douglas et al. (1970). The Liard Basin, a sub-ba-
sin of the Prophet Trough and composite Western Canada 
Sedimentary Basin, occupies a prominent structural re-en-
trant in the eastern Cordilleran deformation front near 

Fig. 2. Simplified geological map of study region showing distribution of outcrops of Carboniferous Prophet, Flett, and Mattson formations in southwest 
corner of Northwest Territories and southeast Yukon Territory and lines of cross-section A–A’ and B–B’ (see Figs. 4, 5 for details). Surface and subsurface sec-
tions (coral localities are in orange): 1, Twisted Mountain; 2, north end Mattson anticline; 3, Jackfish Gap (main coral locality); 4, Tlogotsho Plateau; 5, Etanda 
Lakes; 6, Tika Creek; 7, Pan American Home Signal C.S.P. Celibeta Number 7; 8, Texaco N.F.A. Bovie Lake J-72; 9, Pan American A-1 Pointed Mountain 
P-53; 10, Canada Southern et al. North Beaver River YT 1-27; 11, Pan American Beaver YT G-01; 12, West Flett anticline; 13, Southern Liard Range; 
14, Sheaf Cree. Abbreviations: Fm., Formation (formal unit); fm., formation (informal unit); fms., formations; S., south; W., west; YT, Yukon Territory; C.S.P., 
Canada Southern Petroleum. Modified from Harker (1963) and an unpublished map by Andrew Okulitch from 2005 (reproduced with permission).
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60°N. The composite Western Canada Sedimentary Basin, 
as defined by Wright et al. (1994), comprises Phanerozoic 
sedimentary rocks that overlie the crystalline Precambrian 
basement of the stable interior of the ancestral North 
American craton north of the United States border at 
49°N and extends westwards into the eastern Cordillera, 
which includes the Rocky Mountains, Mackenzie Fold 
Belt and Franklin Mountains (Figs. 1, 2). On the east, 
the Bovie Lake normal fault (MacLean 2002; MacLean 
and Morrow 2004), with the hanging wall to the west, 
defines the eastern margin of the Liard Basin. Uplifted 
lower Paleozoic strata in the Cordillera define the western 
margin of the Liard Basin. The Bovie Lake fault, active 
from the Famennian to the Cretaceous, separates thick 
upper Paleozoic and Cretaceous successions in the Liard 
Basin from substantially thinner packages of strata to the 

east (Leckie et al. 1991; Richards et al. 1994; Henderson et 
al. 1994; Ferri et al. 2015).

Deposition of the Flett Formation, defined by Harker 
(1961, 1963), occurred during the latest Tournaisian to lat-
est middle Viséan (Ivorian to Livian in Franco-Belgian 
nomenclature). In this report, the revised concept of the 
Flett Formation as used by Richards et al. (1989) is utilized. 
Richards et al. (1989) restricted the definition of the Flett 
Formation of Harker (1961, 1963) and excluded the occur-
rences of the Golata and Prophet formations that Harker 
(1961, 1963) incorporated into the Flett Formation type sec-
tion. The Flett Formation, which is separated by a strictly 
nomenclatural boundary at 60°N from the largely coeval 
and lithologically identical Debolt Formation of northeast 
British Columbia, comprises mainly limestone and occurs 
in the southwest corner of the Northwest Territories (Fig. 2). 

Fig. 3. A. Partly schematic, palinspastic stratigraphic cross-section A–A’ showing stratigraphic relationships of Flett Formation in eastern Cordillera of north-
ern part of project area in southwest corner of Northwest Territories and southeast Yukon. B. Environments of deposition. See Fig. 2 for line of cross-section 
A–A’. Abbreviations: Fm., Formation (formal unit); fm., formation (informal unit); Mbr., Member (formal unit). Modified from Richards et al. (1989).
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The southwestward (basinward) thinning Flett Formation 
is generally between 120 and 350 m thick. The type sec-
tion of the Flett Formation comprises 347.3 m of strata and 
crops out on the west side of Yohin Ridge (Fig. 2, locality 3) 
north of Jackfish Gap (Richards et al. 1989). The section is 
32 km west of the hamlet of Nahanni Butte in the Twisted 
Mountain map area (NTS 95F/4) at latitude 61°05’54”N, and 
longitude 123°59’26”W. Douglas and Norris mapped the 
Yohin Ridge (1976b, c) and the Liard Range (1976a) areas at 
a scale of 1:250 000. More recently, Lane (2006) and Lane 

and Hynes (2005) mapped the Flett Formation in the Liard 
Range at a scale of 1:50 000.

In most of the study area, the Flett Formation conform-
ably overlies the Prophet Formation. Southwestern occur-
rences of the Flett Formation grade basinward into the 
Prophet Formation, with the upper Flett Formation extend-
ing farthest (Figs. 3, 4). The Flett Formation and Prophet 
Formation constitute a progradational succession overall 
representing carbonate ramps (Figs. 3, 4) that developed 
into poorly differentiated carbonate platforms characterized 

Fig. 4. A. Partly schematic, palinspastic stratigraphic cross-section showing stratigraphic relationships of Flett Formation in southern part of project area. 
B. Environments of deposition. See Fig. 2 for line of cross-section B–B’. Abbreviations: Fm., Formation (formal unit); fm., formation (informal unit); 
Mbr., Member (formal unit); mbr., member (informal unit); YT, Yukon Territory; C.S.P., Canada Southern Petroleum. Modified from Richards et al. (1994).
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by shelf-margin sand belts. The Flett Formation is grada-
tionally overlain by the shale-dominated Golata Formation 
in the eastern Cordillera and on the eastern Interior Plat
form. East of the subcrop edge of the Golata Formation, 
Cretaceous and Permian strata unconformably overlie the 
Flett Formation (Figs. 3, 4).

Richards et al. (1989) divided the Flett Formation into the 
Tlogotsho, Jackfish Gap and Meilleur members, in ascend-
ing order (Fig. 5). The cliff-forming, limestone-dominated 
Tlogotsho and Meilleur members have almost the same dis-
tribution as the Flett. In contrast, the recessive Jackfish Gap 
Member, which comprises siltstone, sandstone, shale, mud-
stone, and limestone, is confined to the Cordillera north of 
60°30’N. A  mixed-skeletal lime-packstone lithofacies and 
a lime grainstone lithofacies constitute most of the Flett 
Formation. A lithofacies comprising calcareous to non-cal-
careous shale and mudstone is intercalated with the other 
two lithofacies.

Cyclic deposits of the mixed skeletal-lime packstone 
lithofacies constitute most of the Tlogotsho Member, the 
lower and western occurrences of the Meilleur Member and 

the limestone beds in the Jackfish Gap Member. Skeletal-
lime packstone and wackestone, rhythmically intercalated 
with marlstone predominate in this lithofacies. Most of the 
limestone beds are sharp-based, massive, have great lateral 
continuity, and resemble turbidites but debris-flow deposits 
also occur. Large-scale submarine paleochannels and over-
lying channel fills are common in the Flett Formation. The 
mixed skeletal-lime packstone lithofacies grades southwest-
ward into lower- and middle-slope deposits of the Prophet 
Formation. Upward and eastward, the skeletal-lime pack-
stone lithofacies grades into the skeletal-lime grainstone 
lithofacies of the Flett Formation. Richards et al. (1989) 
interpreted most of the mixed skeletal-lime packstone litho-
facies as middle-slope deposits. Most of the corals described 
in this report were collected from the mixed skeletal-lime 
packstone lithofacies.

The lime-grainstone lithofacies mainly occurs in the 
upper Meilleur Member but is also present in the eastern 
Tlogotsho Member south of 60°45’N. Bryozoan–pelmato-
zoan lime-grainstone and -packstone predominate. Medium- 
to large-scale crossbedding and hummocky cross-bedded 

Table 1. Locality data for Geological Survey of Canada-Calgary coral collection localities. Abbreviations: FGSC, Geological Survey of Canada; 
MTA-BCR, Geological Survey of Canada officer code for David W. Morrow and Barry C. Richards; NTS; National Topographic System; NWT, 
Northwest Territories.

GSC field col-
lection number Section name Section location Stratigraphic level Lithostratigraphic 

unit Age

C-52124
= GSC-142471

Jackfish Gap,  
75MTA-BCR1

latitude 61°05’54”N, longitude 
123°59’26”W; map NTS 95-G/4, NWT; 

locality 3; Fig. 2

220.4 m above base Flett 
Formation

Meilleur Member 
of Flett Formation

middle 
Viséan

C-52546
= GSC-142470

Jackfish Gap, 
75MTA-BCR1

latitude 61°05’54”N, longitude 
123°59’26”W; map NTS 95-G/4, NWT; 

locality 3; Fig. 2

252.9–253.4 m above base 
Flett Formation

Meilleur Member 
of Flett Formation

middle 
Viséan

C-47930
= GSC-142469

north end Mattson 
anticline, 

75MTA-BCR4

latitude 61°06’38”N, longitude 
123°45’54”W; map NTS 95-G/4, NWT; 

locality 2; Fig. 2

176.7 m above base Flett 
Formation

Jackfish Gap 
Member of Flett 

Formation

early to mid-
dle Viséan

C-52205
= GSC-142472

north end Mattson 
anticline, 

75MTA-BCR4

latitude 61°06’38”N, longitude 
123°45’54”W; map NTS 95-G/4, NWT; 

locality 2; Fig. 2

135.0 m above base Prophet 
Formation; 16.5 m below 
base of Flett Formation

Upper Prophet 
Formation 

late Tournai-
sian to early 

Viséan

C-52268
= GSC-142473 

north end Mattson 
anticline, 

75MTA-BCR4

latitude 61°06’38”N, longitude 
123°45’54”W; map NTS 95-G/4, NWT; 

locality 2; Fig. 2

307.0–309.5 m above base 
Flett Formation

Meilleur Member 
of Flett Formation

middle 
Viséan

C-52434
= GSC-142476

West Flett anticline, 
75MTA-BCR10

latitude 60°33’50”N, longitude 
123°48’20”W; map NTS 95-B/12, 

NWT; locality 12; Fig. 2

213 m above base Flett 
Formation

Meilleur Member 
of Flett Formation

middle 
Viséan

C-52361
= GSC-142474

Southern Liard 
Range,  

75MTA-BCR9

latitude 60O29’46”N, longitude 
123°38’53”W; map NTS 95-B/5, NWT; 

locality 13; Fig. 2

193.3 m above base Flett 
Formation

Meilleur Member 
of Flett Formation

middle 
Viséan

C-47942
= GSC-142475

Sheaf Creek,  
75 MTA-BCR11

latitude 61°12’23”N, longitude 
124°33’32”W; map NTS 95-F/2, NWT; 

locality 14; Fig. 2

68.5–69.5 m above base 
Flett Formation

Flett Formation 
undivided

middle 
Viséan

C-07349
= GSC-142468

8.05 km NW of 
Bone Mountain

latitude 54°42’59.90”N, longitude 
120°54’05.13”W; map NTS 93-I/10, 

east-central British Columbia

384.4 m above base of 
section

Rundle Group 
undivided Viséan

Fig. 5. Correlation of Carboniferous lithostratigraphic units in southwest corner of Northwest Territories to the Wilson Basin in southern Saskatchewan. 
Relationship of Viséan Flett Formation to other carbonate-dominated Mississippian formations in the West Canada Sedimentary Basin is shown and for-
mational composition of assemblages mapped on Fig. 1; colours correlate with those on Fig. 1. Abbreviations: Cr., Creek; Fm., Formation (formal unit); 
fm., formation (informal unit); K, Cretaceous; Mbr., Member (formal unit); mbr., member (informal unit); u., upper. Modified from Richards et al. (1994). 

→
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storm deposits are moderately common. Large-scale sub-
marine paleochannels filled with this lithofacies truncate 
the bedding at some localities. Richards et al. (1989) inter-
preted the lime-grainstone lithofacies to be of upper-slope 
and shelf-margin origin.

The siltstone and sandstone lithofacies occurs in the 
Jackfish Gap Member forming prominent coarsening-up-
ward sequences underlain and overlain by the shale and 
mudstone lithofacies. At some localities, abundant trace fos-
sils of the Cruziana ichnofacies (Seilacher 1967; Frey and 
Pemberton 1985) and wave- and current-formed crossbed-
ding occur in the sandstone and siltstone. This lithofa-
cies records deposition in slope to shallow-neritic settings 
(Richards et al. 1989).

Material and methods
The coral specimens discussed herein from the Flett For
mation at Jackfish Gap were collected by BCR in July and 
August, 1975. Most of the corals described and illustrated in 
this paper were collected from the Flett Formation type sec-
tion (Fig. 6) but several specimens are from collections BCR 
obtained in 1975 (Table 1) from Flett Formation sections 
at the northwest corner of the Tlogotsho Plateau, the Liard 
Range, and at the north end of the Mattson anticline (Fig. 2; 
localities 2, 12, 13, 14). The coral specimens that BCR col-
lected have locality numbers with prefix “C” and their mu-
seum sample numbers with prefix “GSC”. In the main body 
of the text and in the figure captions herein both those 
numbers are mentioned (e.g., C-7449 = GSC 142468). That 
part of the collection is housed in the Geological Survey of 
Canada, Calgary, Alberta. In July and August, 2018, Julita 
Biernacka and Edward Chwieduk (both UAM) collected 
additional coral specimens from the Flett Formation with 
locality numbers with prefix “IG” and museum samples 
with prefix “UAM-Tc.Can” (e.g., IG-82 = UAM-Tc.Can./8). 
The 2018 coral collections are housed in the Institute of 
Geology, Adam Mickiewicz University, in Poznań, Poland. 
All the tabulate specimens were collected in situ in 2018 
but not necessarily in growth position. The tabulates do 
not show traces of erosion but are corroded and recrystal-
lized. Like the tabulates, the rugose coral colonies collected 
from the Flett Formation were not in growth position, be-
ing worn and apparently redeposited from their original 
neritic setting. The internal deformation of the corallites 
in the specimens varies. In most specimens, compression 
during compaction and diagenesis crushed only a few coral-
lites, whereas silicification and recrystallization from deep 
burial diagenesis are common. Such preservation excludes 

Fig. 6. Stratigraphic column of type section of Viséan Flett Formation 
at Jackfish Gap on Yohin Ridge, eastern Cordillera, southwest corner of 
Northwest Territories. Shows lithostratigraphic positions of coral collec-
tions discussed in this paper. Abbreviations: Fm., Formation. Stratigraphic 
column modified from Richards et al. (1989: fig. 24).
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effective use of the acetate peeling method for the study of 
blastogeny. Therefore, because we could not make usable 
series of peels, we described the blastogeny using random 
transverse and longitudinal thin sections of offsetting cor-
allites. We slabbed and made thin sections from all colonies 
collected in 1975 and 2018.

Systematic palaeontology
Class Anthozoa Ehrenberg, 1834
Subclass Tabulata Milne Edwards and Haime, 1855
Order Favositina Wedekind, 1937
Suborder Favositina Wedekind, 1937
Family Michelinidae Waagen and Wentzel, 1886
Subfamily Michelininae Waagen and Wentzel, 1886
Genus Michelinia de Koninck, 1841
Diagnosis.—See Hill (1981: F561).
Remarks.—Colonies included here in the Michelinia de 
Konnick, 1841, belong to a morphologically complex group 
of species developing both tabulae and abundant dissepi-
ments. That morphological complexity led Stumm (1948) 
to introduce the new genus Tabellaephyllum Stumm, 1948, 
based on the new species T. peculiare Stumm, 1948, and to 
include it in the Rugosa. Oliver and Sando (1977) rejected 
both the Devonian age of T. peculiare and its position within 
the Rugosa, identifying that species as belonging to the tabu-
late genus Michelinia. Also, they suggested the synonymy of 
T. peculiare with Michelinia expansa White, 1883, “a com-
mon and widespread element of the Early Mississippian … 
coral fauna…” as mentioned by Oliver and Sando (1977: 
422). However, Lafuste and Plusquellec (1990) cast doubt on 
the identification of “M. expansa” as Michelinia by placing 
that generic name in inverted comas as far as the topotypes 
of that species are concerned. They identified Michelinia ex-
pansa of Sando (1969a) as Turnecipora sp. and in the case of 
Tabellaephyllum peculiare concluded: “The beautiful word-
ing of Oliver and Sando suits us perfectly ‘Tabellaephyllum 
Stumm is a Michelinia’ however, silicification of the wall 
precludes precise attribution to a genus.” (“La belle for-
mule de Oliver et Sando (1977) nous agrée parfaitement 
‘Tabellaephyllum Stumm is a Michelinia’ mais la silicifica-
tion de la muraille empêche toute attribution générique pre-
cise”) (Lafuste and Plusquellec 1990: 23). The morphology 
of the intercorallite walls, observed in fragments of two colo-
nies (Figs. 7A2, 8C3), suggest they are related to Turnecipora 
Lafuste and Plusquellec, 1985, whereas the microstructure of 
the walls in the remaining parts of those colonies and in the 
other two colonies were destroyed by recrystallization with 
only the darker middle line recognizable. Thus, our sugges-
tion is not supported firmly, precluding a further discussion 
of that matter and our genus and species identifications rely 
on the general morphology of the coral skeletons.

Michelinia expansa White, 1883
Figs. 7, 8.

Material.—Four almost complete colonies (Fig. 6) from the 
Flett Formation, Rundle Group, Liard Basin, Northwest 
Territories, Canada: IG-17 = UAM-Tc.Can./1, Tlogotsho 
Member (70 m above base), lower Viséan; IG-91-1 = UAM-Tc.
Can/2, IG-91-2 = UAM-Tc.Can/3, IG-93 = UAM-Tc.Can/4, 
Meilleur Member (270 m above base and 50 m above base 
of member), middle Viséan. Peripheral parts of colonies, 
i.e., holotheca and fragments of external corallites corroded. 
Corallite skeletons recrystallized, partly dolomitized and/or 
replaced by silica. Microstructure of wall destroyed in most. 
Septal spines extremely rare and may have been dissolved. 
Corallite calices preserved in fragments of two colonies.
Description.—Colonies hemispherical, cerioid as documen
ted by tripartite composition of inter-corallite walls (Fig. 8C), 
i.e., partition of Fedorowski and Jull (1976). Corallites within 
colonies differentiated in size into a few large corallites and 
many smaller corallites, surrounding large ones (Figs. 7A1, 
8B2). Diameters of largest corallites: 6.5  mm in specimens 
UAM-Tc.Can./1, 3 and 7.5 mm in colonies UAM-Tc.Can./2, 4. 
Pattern described suggests either differentiated preferences 
in offsetting with only some polyps within colony being able 
to offset, or ability to offset appearing late in polyps growth. 
Offsetting lateral (Fig. 8A2, B1, C1, C2, C4). Offsets separated 
by partitions early in their growth, but a communication duct 
or pore connecting parental polyp and its offset recogniz-
able at very beginning of offsetting when longitudinal sec-
tion centric (e.g., Fig. 8A2, arrows; B1, grey arrows). Such 
communication apparently absent when section eccentric 
(Fig. 8B1, black arrow) and can be missing from transverse 
section (Fig. 8C1). Pores of early growth stage of one offset 
open towards two mature corallites (Fig. 8C4) recognized as 
well. Also, pores connecting offset with adjacent corallites 
common (Fig. 8A2, arrows; B1, grey arrows). Septal spines 
extremely rare, very small when present (Fig.  7A3). Pores 
connecting mature corallites rare, but both types (P1 and P2) 
documented; sometimes both types occurring close to one 
another (Fig. 7A4). Dissepiments absent from young corallites 
(Figs. 7A1, 8C1, C2, C4), growing in number from one row in 
small corallites to 2–4 rows in large corallites. Long, steeply 
down sloping dissepiments may occupy up to 1/2 corallite 
lumen. Only complete tabulae, expanding through entire cor-
allite lumen, present during several millimeters of earliest 
corallite growth. In mature corallites tabulae vary from hor-
izontal or slightly sagging to convex; all observed in same 
colony or even same corallite (Figs. 7A1, upper, 8A2, B1).
Remarks.—Doubts expressed above in the remarks on the 
genus resulted in both, removal from the synonymy and iden-
tification of species based on the macro-morphology. Also, 
a wide intraspecific variability is here accepted rather than 
attempting to identify the colonies as different species. Such 
characters as “thinner walls and fewer and generally more 
convex tabulae” listed by Sando (1969a: 311) as the only char-
acters distinguishing M. leptosphragma Armstrong, 1962, 
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Fig. 7. Tabulate coral Michelinia expansa White, 1883. IG-91-1 = UAM-Tc.Can./2, from locality 3 (Fig. 2), Meilleur Member, Fleet Formation (middle 
Viséan, Mississipian), Rundle Group, Liard Basin, Northwest Territories, Canada. A1, thin section of colony, transverse in most part and longitudinal at 
colony edge; A2, immature corallite, note remnants of wall microstructure, arrow points to P1 pore; A3, septal spines attached to tabula; A4, pores P1 and 
P2 situated close to each other (arrows).
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from M. expansa are here considered inadequate for distinc-
tion between species. Thickness of walls may vary (Fig. 8C2, 
C5). Thus, the synonymy of those two seems very probable. 
All colonies described here resemble both “Tabellaephyllum 
peculiaris Stumm, 1948”, (Stumm 1948: pl. 12: 1, 2, 9, 11; 
Lafuste and Plusquellec 1990: fig. 6) and the type and topotype 
specimens of Michelinia expansa White, 1883 (White 1883: 
pl. 39: 2a, b; Sando 1969a: pl. 39: 1–3; Lafuste and Plusquellec 
1990: fig. 7a, b). They differ clearly from Michelinia meek-
iana Girty, 1910 (Girty 1910: 189 only; Sando 1969b: pl. 2: 
6–9; Plusquellec and Sando 1987) in possessing short tabulae 
but dissepiments common, long and steeply sloping down.
Stratigraphic and geographic range.—Viséan (Mississipian, 
Carboniferous), Flett Formation, Rundle Group, Liard 
Basin, Northwest Territories, Canada; known also from 
Shunda Formation, Rundle Group, Liard Basin, Northwest 
Territories, Canada; Chouteau Limestone, Missouri; Redwall 
Limestone, Arizona; Lodgepole Formation, Utah; all upper 
Tournaisian (Mississipian, Carboniferous).

Subclass Rugosa Milne Edwards and Haime, 1850
Order Stauriida Verrill, 1865
Suborder Lithostrotionina Spasskiy and Kachanov, 
1971
Family Lithostrotionidae d’Orbigny, 1852
Subfamily Lithostrotioninae d’Orbigny, 1852
Genus Cordilleria nov.
ZooBank LSID: urn:lsid:zoobank.org:act:DA56472A-7C79-4EB9-A8 
E7-8CC9B68FFE56
Etymology: Named after the occurrence of the type species in the North 
American Cordillera.
Type species: Diphyphyllum mutabile Kelly, 1942: 358, pl. 51: 7, 8; 
“southwest slope of the mountain northwest of the junction of the Mc-
Leod River with Whitehorse Creek” (Kelly 1942: 359), lower Rundle 
Group, upper Tournaisian. Here designated.
Species included: Diphyphyllum mutabile Kelly, 1942; Lithostrotion 
flexuosum Warren, 1927; Lithostrotion (Siphonodendron) warreni Nel-
son, 1960; Lithostrotion (Siphonodendron) oculinum Sando, 1963.

Diagnosis.—Fasciculate colonial Lithostrotioninae. Major 
septa amplexoid, elongated on surfaces of tabulae to various 
extent. Protosepta indistinguishable from remaining major 
septa. Cardinal fossula absent. Pseudocolumella formed on 
upper surfaces of tabulae independently from major septa; 
may be continuous, or underdeveloped to various extent, up 
to atrophy. Increase lateral with peripheral parts of parents’ 
septa inherited by offsets (atavosepta). Acolumellate growth 
of offsets long-lasting, may be permanent up to maturity. 
Tabularium normal; down sloping of peripheral parts of 
tabulae differently accentuated, rarely so strong as to form 
short-lasting columnotheca. Microstructure of septa finely 
trabecular.
Remarks.—The holotype of Diphyphyllum mutabile Kelly, 
1942, has been the most thoroughly studied and best il-
lustrated of all the North American lithostrotionid spec-

imens and the species itself has been formerly included 
to three different genera: Diphyphyllum Lonsdale, 1845, 
Lithostrotion Fleming, 1828, and Siphonodendron McCoy, 
1849 (e.g., White 1875; Warren 1927; Kelly 1942; Nelson 
1960; Bamber 1966; Sando and Bamber 1985; Fedorowski 
and Bamber 2007). Diphyphyllum mutabile is designated 
here as the type species for Cordilleria gen. nov. Most of the 
summary by Fedorowski and Bamber (2007), based mainly 
on the holotype of D. mutabile, is followed here, allowing a 
considerable reduction of the remarks that follow. Only the 
idea of the ancestral position of the North American spe-
cies included in European genus Dorlodotia Salée, 1910, by 
Sando (1969a), Sando and Bamber (1985) and Fedorowski 
and Bamber (2007), is not followed here. All those North 
American Dorlodotia-like species are here considered as 
endemics, belonging to a new, yet unnamed genus, closely 
related to Cordilleria gen. nov. Fedorowski and Bamber 
(2007) postulated a position of that unnamed new genus as 
ancestral for the North American Siphonodendron-like cor-
als. We follow that idea for two reasons: (i) the early growth 
stages of both “D. mutabile Kelly, 1942”, and “Dorlodotia 
sp.” (Fedorowski and Bamber 2007: pl. 2: 3 and 7, respec-
tively) are nearly identical; (ii) the occurrence of the oldest 
“Dorlodotia sp.”-like species preceded the appearance of 
the oldest Cordilleria gen. nov., i.e., “D. mutabile”.

The collection from the Flett Formation in the Liard 
Basin is too geographically and stratigraphically restricted 
for a more comprehensive discussion on the content and 
the inter-relationships of the species possibly belonging to 
Cordilleria gen. nov. A large collection derived from more 
than 200 localities in western Canada and studied by the 
authors simultaneously, documents very large morpholog-
ical variability in all characters of colonies potentially be-
longing to that genus. Limits of the intraspecific variability 
and emended diagnoses of these species are impossible to 
establish using only the Liard Basin colonies. They will be 
discussed in detail and introduced in the study of the large 
collection mentioned above. Thus, the total species content 
of the genus Cordilleria gen. nov. is not established here and 
descriptions of species that follow are reduced to characters 
typical for the specimens from the Liard Basin collection. 
For the reasons mentioned above, all species from the Liard 
Basin are here temporarily identified as affinis to the nomi-
native species. Such an approach is safer than the application 
of names when the limits of intraspecific variability of those 
species have not been established. Brief characteristics of the 
most important features of the holotypes of species present in 
the Liard Basin are introduced for comparison. Those char-
acteristics are based on the papers by Kelly (1942), Nelson 
(1960), Sando (1963), Bamber (1966), Sando and Bamber 
(1985), and Fedorowski and Bamber (2007). A brief discus-
sion below on some morphological characters of corals iden-
tified here as Cordilleria gen. nov. is introduced to illustrate 
their variability and bearing on species identifications.

(i) The characteristics of major septa. All specimens con-
sidered by us as belonging to Cordilleria gen. nov. have 
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Fig. 8. Tabulate corals Michelinia expansa White, 1883, from locality 3 (Fig. 2), Meilleur Member, Flett Formation (Viséan, Mississipian), Rundle Group, 
Liard Basin, Northwest Territories, Canada. Transverse thin sections unless stated otherwise. A. IG-91-2 = UAM-Tc.Can./3; A1, fragment of colony; 
A2, longitudinal section (peel) of offsetting corallite; showing pores (arrows). B. IG-17 = UAM-Tc.Can./1; B1, drawing on peel image of longitudinal 
section of corallites in different growth stage; showing pores (grey arrows) and apparent absence of pore resulting from eccentric section (black arrow); 
B2, fragment of a colony. C. IG-91-1 = UAM-Tc.Can./2, different growth stages; C1, very early growth stage of offset surrounded by thick, solid wall; 
C2, very early growth stage of offset; showing P2 pores (black arrows) and overgrown pores? (white arrows); note differentiated thickness of partitions; 
C3, two offsets adjacent to one another with first dissepiments developed; C4, very early growth stage of offset with two P1 pores open to two adjacent 
mature corallites; C5, partitions differentiated in thickness, showing P2 pores (arrow).
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amplexoid major septa. That characteristic, not named in de-
scriptions published so far, is differently accentuated in par-
ticular species. Its bearing on the length of major septa has 
been recognized by several authors dealing with those corals 
(e.g., Sutherland 1958; Nelson 1960; Sando 1963; Bamber 
1966). To that question Bamber (1966: 8) devoted a good deal 
of his remarks on “Lithostrotion (Siphonodendron) sinuo-
sum (Kelly, 1942)”, i.e., Cordilleria flexuosa (Warren, 1927) 
in the name accepted here. The amplexoid character of the 
major septa and the consistent length of the non-amplexoid 
minor septa, led to wide limits being accepted for the major/
minor septa relationship in all detailed descriptions of the 
species in the papers listed above. We consider that mutual 
relationship as diagnostically important, but with the restric-
tion that minor septa are compared to the parts of major septa 
consistent in their length. Only parts of the amplexoid major 
septa, i.e., those located between external walls or dissepi-
mentarium on the one side and steep parts of tabulae on the 
other side, fulfill that criterion. Parts of major septa length-
ened to various extent on surfaces of inner parts of tabulae, 
cannot be used for comparison since their length depends on 
the advancement of their amplexoid character. They are only 
slightly elongated when weakly amplexoid as exemplified by 
C. warreni (Nelson, 1960) or are elongated along surfaces of 
tabulae to approach the pseudocolumella when strongly am-
plexoid as in C. flexuosum. That difference should be omit-
ted when the major/minor septal relationships are compared. 
Thus, we suggest considering only the non-lengthened sec-
tors of major septa as their referring length.

(ii) The morphology in longitudinal sections and the 
shape of tabulae in particular, has been accepted by Sando 
(1963: 1076) as the most important feature distinguishing 
his new species “Lithostrotion (Siphonodendron) oculinum” 
from the most similar species “L. (S.) mutabile” and “L. (S.) 
warreni”. Also, Bamber (1966) considered the morphology 
in longitudinal section as one of the most important char-
acters allowing the distinction between extremely variable 
species traditionally included by the North American au-
thors in Lithostrotion (Siphonodendron). Unfortunately, the 
strong variability in the development of pseudocolumellae 
within corallites of particular colonies, varying from almost 
continuous to non-existent, strongly reflects on the shapes 
of tabulae, making them similar in different species when 
the pseudocolumella is absent. Diagenetic alterations, in 
turn, camouflage the distinction of steep, peripheral parts of 
tabulae from longitudinal sections of peripheral major septa 
that can imitate steep parts of tabulae resting upon underly-
ing tabulae. All those taxonomically inconvenient features 
can be eliminated by thorough investigation of perfectly 
centric longitudinal sections. Nevertheless, they increase 
the difficulty in applying the characters of longitudinal sec-
tions as diagnostic. It is enough to compare the longitudinal 
sections of the holotype of “L. (S.) oculinum” (Sando 1963: 
pl. 145: 4, 5), or the longitudinal sections illustrated by 
Bamber (1966: pl. 1: 4c–i) to demonstrate those difficulties. 
The illustrated specimens (Figs. 9A2, A3, B1, B2, 11A2, A3, 

B1, 13D) may serve as additional examples. Nevertheless, 
the morphology in longitudinal section is diagnostically im-
portant, but it should be treated in a way less rigid than sug-
gested by Nelson (1960), Sando (1963), and Bamber (1966). 
This means that the prevailing morphology of several char-
acters rather than a strong single feature should be accepted 
as diagnostic for a given species.

(iii) The presence or absence of a pseudocolumella is 
one of the most important characteristics for distinguishing 
between the European Diphyphyllum Lonsdale, 1845, and 
Siphonodendron McCoy, 1849. Following that European 
distinction, Kelly (1942) followed by Sutherland (1958) and 
Sando and Bamber (1985) applied the name Diphyphyllum to 
the lithostrotionids from North America that lack a pseudo-
columella or have it extensively reduced. Fedorowski and 
Bamber (2007) rejected that name by informally using the 
name Siphonodendron for “Diphyphyllum mutabile Kelly, 
1942”. However, the question arises what to do with the 
North American colonies that totally lack pseudocolumella, 
but expose all other characters resembling particular species 
of Cordilleria gen. nov. We now provisionally accept such 
colonies as belonging to the latter genus.

(iv) The dissepimentarium in most North American litho-
strotionids described so far can be characterized as consistent 
for species. Two main groups can be distinguished: those with 
a single row of interseptal and mostly regular dissepiments 
and others developing two or more rows of dissepiments with 
or without lonsdaleoid dissepiments developed in addition to 
interseptal ones. However, two or even three rows of dissepi-
ments may for a very short period of growth appear in speci-
mens characterized otherwise by a single, incomplete row of 
interseptal dissepiments (Fig. 9A1). We provisionally consider 
such a multiplied development as a diagnostically unimport-
ant and environmentally controlled event and include its bear-
ers within species overwhelmingly developing only a single 
complete or incomplete row of interseptal dissepiments.

The name Lithostrotion flexuosum, introduced by War
ren (1927) for a species included by him in the genus Litho
strotion Fleming, 1828, was renamed Lithostrotion sinu-
ousum by Kelly (1942) due to the earlier preoccupation of 
the former by Lithostrotion flexuosum Trautschold, 1879. 
However, that pre-occupation failed when specimens of 
flexuosum–sinuosum were included here in Cordilleria gen. 
nov. Thus, the name L. flexuosum Warren, 1927, is here 
re-introduced as valid and is applied in this paper instead of 
L. sinuousum Kelly, 1942.

Cordilleria mutabile (Kelly, 1942)
1942	Diphyphyllum mutabile Kelly, 1942: 358, pl. 51: 7, 8.
1966	Lithostrotion mutabile Kelly, 1942; Bamber 1966: 4, pl. 1: 1a–e.
2007	“Diphyphyllum” mutabile Kelly, 1942; Fedorowski and Bamber 

2007: pl. 2: 1–6, 10–12; pl. 7: 1.
Holotype: GSC 9642.
Type locality: “Southwest slope of the mountain northwest of the junc-
tion of the McLeod River with Whitehorse Creek” (Kelly 1942: 359).
Type horizon: Lower Rundle Group, upper Tournaisian.
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Fig. 9. Rugose corals Cordilleria aff. mutabile (Kelly, 1942), from Flett Formation (Mississipian), Rundle Group, Liard Basin, Northwest Territories, 
Canada. A. C-52124 = GSC142471, locality 3 (Fig. 2); longitudinal thin sections (A1, A2), transverse thin section (A3). B. C-47930 = GSC-142469, loca
lity 14 (Fig. 2), Flett Formation undivided; longitudinal sections, peels (B1–B3), transverse thin section (B4). Note in B1 steeply arranged tabulae when 
pseudocolumella present (black arrow), flat tabulae when pseudocolumella absent (white arrow).
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Emended diagnosis.—Fasciculate colonial coral with n:d 
value of 20:3.9  mm to 25:6.0 mm (Fig. 10). Major septa 
weakly amplexoid, reach up to 1/2 corallite radius on tabu-
lae surfaces, reduced to 1/3–1/4 corallite radius when sec-
tioned between tabulae, i.e., terminated on steep, periph-
eral parts of tabulae. Protosepta indistinguishable. Cardinal 
fossula absent. Minor septa almost as long as major septa 
when latter not elongated. Pseudocolumella short, simple, 
slightly thickened or thin, rarely underdeveloped. Tabulae 
complete, slope peripherally under 10–20° when pseudocol-
umella present, elevated slightly upward next to pseudocol-
umella. Tabulae horizontal, slightly convex or concave when 
pseudocolumella absent; both kinds strongly deflected at 
periphery, rare inner parts of tabulae rest upon underlying 
tabulae, most meet dissepimentarium or external wall under 
a variable angle. In immature specimens, tabulae span entire 
corallite lumen, slightly convex or horizontal with weakly 
marked peripheral deflection, or straight. Dissepimentarium 
in one incomplete row of regular, interseptal dissepiments. 
Microstructure of septa finely trabecular.

Remarks.—The synonymy is restricted to the papers dis-
cussing with the holotype. The emended diagnosis, com-
prising all main characteristics of skeleton of the holotype, 
is based on description and illustrations by Kelly (1942: pl. 
51: 7, 8), restudy of the holotype by Bamber (1966: pl. 1: 1a–
e) and on the further restudy of the holotype by Fedorowski 
and Bamber (2007: pl. 1: 1–11, pl. 2: 1–6, 10–12).
Stratigraphic and geographic range.—Type horizon and 
locality only.

Cordilleria aff. mutabile (Kelly, 1942)
Figs. 9–11.

Material.—Three fragments of colonies (Fig. 6): C-47930 = 
GSC 142469, C-52546 = GSC 142470, and C-52124 = GSC 
142471 from the Flett Formation, Rundle Group, Viséan, 
Liard Basin, Northwest Territories, Canada and colony 
C-7349 = GSC 142468 from Rundle Group, Viséan, Rocky 
Mountains, Bone Mountain, east-central British Columbia, 
Canada, all comparable in age (Table  1), included in this 
description as bearing morphological features important for 
the discussion on this species and the new genus Cordilleria. 
All colonies recrystallized.
Description.—N:d values of all colonies vary, some com-
parable to those of holotype (Fig. 10). However, increasing 
number of septa does not always follow increase of coral-
lite diameter in all colonies, holotype included. Corallites 
in GSC 142469 display smallest number of septa; largest 
of them equal in septal number to smallest corallites of ho-
lotype. In contrast, corallites in GSC 142470 display num-
ber of septa comparable to holotype, but diameters larger. 
Thus, n:d values of those two colonies differ from that in 
holotype and remaining specimens (Fig.  10). Also, they 
differ from one another in morphology (Figs. 9A3, B4 and 
11A1, B2, respectively) suggesting limits of intraspecific 
variability provisionally accepted here for C. mutabile are 
too broad.

Amplexoid character of major septa differentiated. Most 
advanced in GSC 142469 (Fig. 9B4), where some major 
septa reach more than 2/3 corallite radius. In GSC 142471 
and GSC 142470 (Figs. 9A3 and 11B2, respectively), amplex-
oid character of major septa hardly recognizable. Longest 
major septa in corallites of those colonies reach only slightly 
more than 1/3 corallite radius. In all specimens studied, ma-
jor septa thin and protosepta indistinguishable irrespective 
of presence or absence of pseudocolumella. Minor septa 
longest in GSC 142469 (Fig. 9B4), closely comparable to 
those in holotype. In remaining specimens, minor septa 
vary in length both between corallites and during growth of 
individual corallites; longest reach 2/3 length of major septa 
or slightly more. Those reaching 1/2–2/3 length of major 
septa prevail, but slightly shorter ones occur. Occurrence 
of pseudocolumellae strongly differentiated; present as a 
slightly thickened body in all corallites observed in trans-
verse section of colony GSC 142469, but not in fragments of 
longitudinal sections of several corallites within that colony 

Fig. 10. Variation in septal number and corallite diameters of rugose 
coral Cordilleria aff. mutabile (Kelly, 1942) and the holotype colony of 
Cordilleria mutabile (Kelly, 1942) added for comparison. Large differ-
ences in that character between colonies comparable to that noted by Sando 
(1963: fig. 1) in “Lithostrotion (Siphonodendron) oculinum” (Sando, 1963) 
= Cordilleria oculina (Sando, 1963) (see Fig. 12).
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Fig. 11. Rugose corals Cordilleria aff. mutabile (Kelly, 1942), from Rundle Group undivided, east-central British Columbia, Canada (A) and Meilleur 
Member, Flett Formation (Mississipian), Rundle Group, Liard Basin, Northwest Territories, Canada (B–D). A. C-07349 = GSC 142468, 8.05 km NW of 
Bone Mountain, east-central British Columbia; transverse thin section (A1), longitudinal thin sections (A2, A3), pseudocolumella (A4, black arrows) created 
on tabula surface (white arrow) and tabulae/pseudocolumella relationships in lower part of picture. B. C-52546 = GSC 142470, locality 3 (Fig. 2); longitu-
dinal thin section (B1), transverse thin section (B2). C. C-47930 = GSC 142469, locality 2 (Fig. 2); transverse thin section; very early growth stage of offset. 
D. C-52124 = GSC 142471, locality 3 (Fig. 2); thin section of three offsets in different growth stage; one cut longitudinally, two transversally.
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(Fig. 9B4 and B1–B3, respectively). Pseudocolumella absent 
from all corallites in two other colonies studied from the 
Flett Formation (Figs. 9A, 11B2). Differences in longitudi-
nal section depend mainly on development of pseudocolu-
mella. Closely resembling each other, including holotype 
(Fedorowski and Bamber 2007: pl. 2: 5, 6, 10), when pseudo-
columella not developed (Figs.  9A1, A2, B1 (white arrow), 
B2, B3, 11B1). In columellate part of longitudinal section of 
GSC 142469 (Fig. 9B1, black arrow), inner tabulae elevated 
steeply towards thickened pseudocolumella. Many of them 
rest upon underlying tabulae to form short lasting columno-
theca. Columnotheca rarely occurs in holotype. Also, inner 
parts of its tabulae elevated much less steeply than tabulae 
in the illustrated GSC 142469. Colony GSC 142468 addi-
tionally included in this paper, (Fig. 11A) displays mor-
phology intermediate between GSC 142469 and holotype. 
This especially concerns the development vs. absence of 
pseudocolumella. Pseudocolumella in colony GSC 142468 
strongly interrupted, making acolumellate colonies from the 
Liard Basin an extreme variant of a sequence starting with 
colonies with pseudocolumella almost invariably continu-
ous in all corallites to colonies composed of acolumellate 
corallites. Also, it documents secretion of pseudocolumella 
by epidermis of polyp’s floor (Fig. 11A2, A4), discussed in 
more detail in general remarks. Dissepimentarium mostly 
in one incomplete row of rectangular, interseptal dissepi-
ments, i.e., like in holotype, but in colony GSC 142471 may 
occasionally increase to 2–3 rows in small parts of corallite 
and during short period of the corallite growth (Fig. 9A1). 
Offsetting (Fig. 11C, D) documented by offsets in various 
growth stages appearing by chance in transverse thin sec-
tions. Their morphology follows particular growth stages 
illustrated by Fedorowski and Bamber (2007: pl. 1: 1–11) in 
holotype.
Remarks.—The morphological variability in almost all 
characters of specimens described from the Flett Formation 
extends beyond the parameters established above for the 
holotype. The small n:d value of GSC 142469 and its rather 
strongly amplexoid major septa resemble those in C. flex-
uosum (Warren, 1927), whereas its very long minor septa 
and its morphology in longitudinal section distinguishes 
it clearly from that species. The morphology in transverse 
sections of the other colonies and the slightly reduced length 
of some of their minor septa resemble C. oculinum (Sando, 
1963), whereas the great length of most of the minor septa, 
the weakly marked amplexoid character of the major septa 
and the morphology in longitudinal sections form a set of 
characters distinguishing them from the latter species. All 
those characters, the long minor septa and the morphology 
in the longitudinal sections allow all the colonies discussed 
to be distinguished from C. warreni (Nelson, 1960).

Cordilleria oculina (Sando, 1963)
1963	Lithostrotion (Siphonodendron) oculinum sp. nov.: Sando 1963: 

1075, pl. 145: 2–5 only.

1969	Lithostrotion (Siphonodendron) oculinum Sando; Sando 1969a: 
309, pl. 35: 2–5.

1985	Lithostrotion (Siphonodendron) oculinum Sando; Sando and Bam
ber 1985: pl. 5: 8, 9.

Type material: USNM 143243.
Type locality: Redwall between Bridge Canyon and the Peach Springs-
Nelson area, south of the Grans Canyon (Sando 1963: 1074).
Type horizon: Redwall Limestone, C Member, Kinderhookian Series, 
upper Tournaisian. Mississipian, Carboniferous.

Emended diagnosis.—Fasciculate colonial coral with max-
imum n:d value of 23–25:5.6 mm and most common n:d 
value of 20:4.5–5.2 mm and 21:4.5–4.8 mm (Fig. 12). Major 
septa amplexoid, on tabula surfaces reach up to 2/3 corallite 
radius, reduced to 1/3–1/2 corallite radius when sectioned 
between tabulae, i.e., terminated at steep, peripheral parts of 
tabulae. Minor septa up to 1/2 length of majors when latter 
not elongated, commonly enter peripheral part of tabular-
ium. Pseudocolumella short, thin, commonly interrupted. 
Tabulae slope from pseudocolumella at angle of 20°–40° in 
long inner parts, trapezoid to slightly convex when pseudo-

Fig. 12. Variation in septal number and corallite diameters in colonies of 
rugose coral Cordilleria aff. oculinum (Sando, 1963) and holotypes of 
Cordilleria oculina (Sando, 1963) and Cordilleria warreni (Nelson, 1960) 
added for comparison. Data for C. oculina after Sando (1963: part of 
fig. 1); for C. warreni after Nelson (1960: pl. 24: 11).
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Fig. 13. Rugose coral Cordilleria aff. oculinum (Sando, 1963), from Meilleur Member, Flett Formation (Mississipian), Rundle Group, Liard Basin, 
Northwest Territories, Canada (A, C, F), Tlogotsho Member, Tlett Formation (Mississippian), Rundle Group, Liard Basin, Northwest Territories, Canada 
(B, D), and upper Prophet Formation (Mississippian), Roundle Group, Northwest Territories, Canada (E). A. C-52268 = GSC-142473, locality 2 (Fig. 2); 
transverse thin section (A1), longitudinal thin section (A2). B. IG-16 = UAM-Tc.Can./5 B-D, locality 3 (Fig. 2); longitudinal section, peel (B1), transverse 
thin section (B2). C. IG-85 = UAM-Tc.Can./6, locality 3 (Fig. 2); longitudinal section (peel). D. IG-30 = UAM-Tc.Can./7, locality 3 (Fig. 2); longitudinal 
section, peel (D1), transverse thin section (D2). E. C-52205 = GSC-142472, locality 2 (Fig. 2); transverse thin section. F. C-52361 = GSC-142474, locality 
13 (Fig. 2); transverse thin section.
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columella absent, sharply deflected downward at periphery; 
most horizontal near dissepimentarium; some rest upon un-
derlying tabulae. Dissepimentarium in one, incomplete row 
of interseptal dissepiments
Remarks.—The synonymy is restricted to the papers dealing 
with the holotype. The emended diagnosis, comprising all 
main characteristics of skeleton of the holotype, is based on 
Sando 1963: 1075, 1076, pl. 145: 2–5.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Cordilleria aff. oculinum (Sando, 1963)
Figs. 12, 13.

Material.—Five fragments of colonies from Flett Forma
tion, Rundle Group, Liard Basin, Northwest Territories, 
Canada: IG-16 = UAM-Tc./Can.5, IG-30 = UAM-Tc./Can.7, 
Tlogotsho Member, lower Viséan; IG-85 = UAM-Tc./Can.6, 
Meilleur Member, middle Viséan (Fig. 6); C-52268 = GSC 
142473, C-52361 = GSC 142474, Meilleur Member, middle 
Visean; and C-52205 = GSC 142472 from Prophet Formation, 
Rundle Group, Liard Basin, Northwest Territories, Canada. 
All colonies diagenetically altered by recrystallization and 
dolomitization that destroyed microstructure of septa in all 
corallites.
Description.—Intra- and inter-colony variation advanced in 
both n:d values (Fig. 12) and in morphological characteristics 
(Fig. 13). Amplexoid character of major septa weakly accen-
tuated, resulting in their comparatively small length, not ex-
ceeding 1/2 corallite radius, commonly less. All major septa 
thin, equal in length. Cardinal fossula absent. Minor septa 
differentiated in length from hardly recognizable projections 
on surface of external wall to well developed, penetrating 
outermost tabularium. Pseudocolumellae underdeveloped to 
various extent, short and thin when present; very rare in most 
colonies (Fig. 13A1, E, F), probably absent from some coral-
lites (Fig. 13A2). In acolumellate parts of corallites tabulae 
complete, with flat sectors extending through major part of 
corallite diameter, sloping steeply down in their short pe-
ripheral sectors to meet external walls or dissepimentarium 
(Fig.  13A2, B1, D1, white arrow). In columellate corallite 
growth intervals, tabulae elevated towards pseudocolumella 
under various angles, but not steeply (Fig.  13C, D1, black 
arrow). Dissepiments in one row, may be absent from great 
distances of corallite growth (Fig. 13A2).
Remarks.—Sando (1963: fig. 1) suggested wide intraspecific 
variability in n:d value of this species. However, a great major-
ity of his specimens are located within narrow limits similar 
to the intra-colony variation in the holotype. Small specimens 
are immature (omitted here from Fig. 12). Large corallites are 
very rare. Most specimens here identified as C. aff. oculinum 
resemble the type collection in the number of septa present, 
but differ in larger corallite diameter, i.e., their n:d value dif-
fer from that in both the holotype and the type collection. The 
amplexoid character of the major septa, weakly accentuated 

in the specimens described here, differs from that in the type 
collection. That amplexoid weakness results in the absence of 
short projections of major septa on surfaces of tabulae, appar-
ently characteristic for the holotype. Very short minor septa 
in some colonies are characteristic for C. warreni rather than 
C. oculinum, whereas the morphology in longitudinal section 
in those colonies points towards the latter.

Cordilleria sp.
Figs. 14, 15.

Material.—Four fragments of colonies from Flett Formation, 
Rundle Group, Liard Basin, Northwest Territories, Canada: 
IG-18 = UAM-Tc.Can./10, middle part of the Tlogotsho 
Member, lower Viséan; IG-82 = UAM-Tc.Can./8, IG-83 = 
UAM-Tc.Can./9, lower part of the Meilleur Member, middle 
Viséan (Fig. 6); C-47942 = GSC 142475, Flett Formation 
undivided, Viséan. All specimens recrystallized and/or dolo-
mitized; some strongly (Fig. 15A1, B). Thin sections and peels 
available for the study.
Description.—Diameters and numbers of septa in all col-
onies similar in most corallites measured with only rare 
corallites of colony UAM-Tc.Can./8 larger (Fig. 14). Major 
septa thin, vary in length in particular colonies; shortest 
and weakly amplexoid in colony UAM-Tc.Can./10, reach 
2/3 corallite radius at most (Fig. 15C3), longest and almost 
non-amplexoid in colony GSC 142475 (Fig. 15B1, B2), al-
most approach corallite axis in some corallites. Length of 
major septa in remaining two colonies (Fig. 15A1, D) inter-

Fig. 14. Variation in septal number and corallite diameters of rugose coral 
Cordilleria sp.
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Fig. 15. Rugose corals Cordilleria sp. A. IG-82 = UAM-Tc.Can./8, locality 3 (Fig. 2), from Meilleur Member, Flett Formation (Mississipian), Rundle 
Group, Liard Basin, Northwest Territories, Northwest Territories, Canada; transverse thin section (A1); longitudinal thin sections (A2, A3), weakly accen-
tuated down sloping of peripheral part of tabulae (arrow). B. C-47942 = GSC-142475, locality 14 (Fig. 2), from Flett Formation undivided, Rundle Group, 
Liard Basin, Northwest Territories, British Columbia, Canada; transverse section (B1, B2), longitudinal section, peel (B3). C. IG-18 = UAM-Tc.Can./10, 
locality 3 (Fig. 2), from Tlogotsho Member, Flett Formation (Mississipian), Rundle Group, Liard Basin, Northwest Territories, British Columbia, Canada; 
longitudinal thin sections (C1, C2), transverse thin section (C3). D. IG-83 = UAM-Tc.Can./9, locality 3 (Fig. 2), from Meilleur Member, Flett Formation 
(Mississipian), Rundle Group, Liard Basin, Northwest Territories, Canada; transverse thin section.
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mediate between those two. In all colonies, minor septa pen-
etrate tabularium; in colony GSC 142475, longest, extending 
up to 4/5 length of major septa. Dissepimentarium complete 
in most corallites, comprises 2–4 rows of interseptal, rect-
angular dissepiments. Only in colony UAM-Tc.Can./10 dis-
sepimentarium incomplete in some fragments of corallites, 
but locally up to 3 rows of dissepiments. Pseudocolumella 
thin and short, when present; in colony UAM-Tc.Can./9 
(Fig. 15D) not traced. In remaining colonies, interrupted to 
various extent, absent from long interval of corallite growth 
in some (Fig. 15A2). Morphology in longitudinal section 
depends only in part on presence/absence of pseudocolu-
mella. Shape of tabulae most irregular in colony UAM-Tc.
Can./10 irrespective of presence/absence of pseudocolu-
mella (Fig. 15C1, C2). Also, down sloping of peripheral parts 
of tabulae in that corallite very weakly accentuated. This 
character most distinctly accentuated in acolumellate part of 
corallites of colony UAM-Tc.Can./8 (Fig. 15A2, A3, arrow), 
but weak in its columellate part. Same corallite demonstrates 
differentiated deflection of tabulae from pseudocolumella 
and their variable density in parts of growth. Deflection of 
tabulae steepest in colony GSC 142475 (Fig. 15B3).
Remarks.—Colonies described as Cordilleria sp. differ from 
all the other specimens of Cordilleria gen. nov. described 
above, i.e., C. mutabile, C. aff. mutabile, C.oculinum and C. 
aff. oculinum by having larger numbers of septa and corallite 
diameters. Three of those colonies (Fig. 15A1, B, D) differ 
from them in possessing wider dissepimentaria, comprising 
2–4 rows of interseptal dissepiments. The dissepimentar-
ium in corallites of colony UAM-Tc.Can./10, comprising 1–3 
rows of dissepiments in most, absent from some part of 
corallites, is intermediate between three colonies described 
here and the other species of Cordilleria gen. nov. described 
above. Other characters, except for those in some longitu-
dinal sections (e.g., Fig. 15B3, C1, C2) are comparable. All 
four colonies resemble specimens of “Lithostrotion whitneyi 
Meek, 1877” of Nelson (1960: pl. 25: 1–4), who pointed out 
that “a complete redescription of the primary types or topo-
types is desirable” (Nelson 1960: 124).

Sando (1965) made such a revision starting from a 
discussion on the authorship of “Lithostrotion whitneyi”. 
According to him, White’s authorship has priority over the 
paper by Meek (1877) due to White’s (1875) preprint of 
his report, published eventually in White (1877). We ac-
cept Sando’s reasoning in that matter, but we do not follow 
Sando’s (1965: E15) identification of that species as belong-
ing to Orygmophyllum Fomichev, 1953. The latter genus 
has nothing in common with the colony of “Lithostrotion 
whitneyi”, catalogue number USNM 8480, selected by 
Sando (1965: E15, pl. 5: 1–9) as the lectotype of that spe-
cies. First of all, the Ukrainian genus has a solitary growth 
form. Secondly, its morphology (Fomichev 1953: pl. 18: 
2–14; pl. 19: 1, 2), discussed recently by Fedorowski (2019), 
differs considerably from that in “L. whitneyi”, pointing to-
wards the family Neokoninckophyllidae Fomichev, 1953, as 
Fedorowski (2019) documented. Sando (1965) did not study 

the offsetting and the septal microstructure in the lectotype 
and we did not restudy that colony. However, its morphology 
closely resembles that of Heintzella Fedorowski, 1967, into 
which it should probably be transferred. With all the mis-
takes and doubts, the colonies resembling those identified as 
Cordilleria sp. require a new species name supported by a 
thoroughly studied and well documented holotype. None of 
the colonies studied here can serve as such a type. Besides, 
the restricted number of specimens are inadequate for es-
tablishing the intraspecific variation of such a new species. 
It may be considerable as suggested by the variability of the 
colonies described here. Thus, the introduction of a new 
species is not proposed.

Genus Stelechophyllum Tolmachev, 1933
Remarks.—The diagnosis of this genus emended by Sando 
(1983: 9) is too detailed in such characters as two orders of 
septa, common for the entire suborder and incomplete in 
such an important character as the microstructure of septa. 
We accepted it here on the condition of being temporary. 
The same is true for the geographical distribution and the 
species content of that genus suggested by Sando (1983). 
Unfortunately, the single colony available for this study can-
not form the basis for a comprehensive discussion.

Stelechophyllum cf. banffense (Warren, 1927)
Fig. 16.

Material.—Fragment of cerioid colony C-52434 = GSC 
142476, ca. 90×70×80 mm in size from Flett Formation 
undivided, Viséan, Rundle Group, Liard Basin, Northwest 
Territories, Canada. Some corallites strongly re-crystallized 
(see below).
Description.—Maximum number of septa measured—18 
with n:d value 18:7.8×6.1 mm. Most common number of 
septa is 17 with corallite diameters 7.1×6.1 mm, 9.0×6.0 mm. 
Morphology of corallites varies greatly as a result of dia-
genetic alteration. Most altered corallites form a belt sur-
rounding less altered part of the colony (Fig. 16, arrows). 
Boundary between those two fragments crosses several 
corallites as indicated by their morphology. Parts of cor-
allites adjacent to less altered sectors of colony closely re-
semble corallites from that sector, whereas their opposite 
parts look like corallites from the diagenetically altered 
sector. In parts of colony showing least diagenetic alter-
ation, major septa thin, long, approaching and some meeting 
thin pseudocolumella, commonly connected to both pro-
tosepta. Minor septa thin, in full number, all enter tabula
rium. Dissepiments mostly interseptal, regular. Lonsdaleoid 
dissepiments small when present. In corallites most altered 
diagenetically, either all, or most major septa restricted to 
tabularium. Minor septa very restricted in number. Few of 
them remain as thin, spike-like bodies attached to external 
walls, mostly absent. Dissepimentarium consists solely or 
mostly of large lonsdaleoid dissepiments, some surrounding 
more than 1/4 corallite diameter. Pseudocolumellae either 
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Fig. 16. Rugose coral Stelechophyllum cf. banffense (Warren, 1927), C-52434 = GSC-142476, locality 12 (Fig. 2), from Meilleur Member, Flett Formation 
(Mississipian), Rundle Group, Liard Basin, Northwest Territories, Canada. Thin sections. A1, transverse section of fragment of colony, note different state 
of preservation in middle of picture and area around it (arrows); A2, A3, longitudinal sections; A4–A7, offsets in ascending growth stages. 
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absent from diagenetically most advanced corallites or free 
when surviving. Dissepiments in longitudinal sections ei-
ther in one vertical row (Fig. 16A5) or up to three, gently 
dipping rows (Fig. 16A2). Tabulae complete or incomplete, 
deflected gently from thin pseudocolumella. Some tabellae 
rest upon underlying tabulae. Increase lateral (Fig. 16A3, A4, 
A6, A7). Acolumellate early growth stage of offsets continue 
up to their total separation from parental polyp (Fig. 16A6). 
Derivation of pseudocolumella from axial septum very 
probable, but diagenetic alterations precludes firm recogni-
tion of that process (Fig. 16A7).
Remarks.—The morphology of the colony under discus-
sion differs from the lectotype (Nelson 1960: pl. 23: 4, 5; 
Bamber 1966: pl. 3: 5) in its n:d value, in having stronger 
minor septa in its less altered part and in having a weaker 
pseudocolumella. It resembles small and simple variants of 
S. banffense (Warren, 1927), characterized by Sando (1983: 
13) as “highly variable species”. Differences in the morphol-
ogy illustrated by Sando (1963: pls. 8, 9) may have resulted 
from a differentiated intensity in diagenetic alterations. His 
colonies with large lonsdaleoid dissepiments and reduced 
minor septa may correspond to more altered parts of the 
colony described above, whereas those with the minor septa 
well developed and the lonsdaleoid dissepiments are rare and 
may correspond to the less altered part of that colony (Sando 
1983: pl. 8: 1, 3 and pl. 9: 1, respectively). The longitudinal 
section illustrated by Sando (1983: pl. 4: 2c) resembles that 
illustrated here (Fig. 16A2, A5). It is probable that those two 
corallites are conspecific. The question is whether they can 
be included within the limits of intraspecific variability of 
S. banffense or should be described as new. Having such 
restricted material, taking in mind the large variability of the 
specimens included in S. banffense so far, and considering 
the influence of diagenesis on the morphology of the corals 
documented above, the conformity of the species described 
here to S. banffense is the safest solution.

Discussion
Three items require additional comments: (i) the distinc-
tion between the European and North American species 
of Siphonodendron: the American species were either in-
cluded to Siphonodendron as a subgenus of Lithostrotion, 
to Lithostrotion treated broadly, or to Diphyphyllum. That 
question has already been raised by Fedorowski and Bamber 
(2007), but the discovery that pseudocolumella is formed on 
the tabulae and independently from the major septa (see de-
scription of Cordilleria aff. mutabile) verifies that sugges-
tion, i.e., the independent taxonomic position of the North 
American Lithostrotionidae, included here in Cordilleria 
gen. nov.; (ii) the interspecific variability of the taxa here 
included in Cordilleria gen. nov., resulting in the indefinite 
identification of species; and (iii), the influence of diage-
netic alteration on the taxonomy of rugose corals.

The longitudinal sections investigated in this paper 
(Fig.  11A2, A4) leave no doubt as to the derivation of the 
pseudocolumella as suggested above. It is invariably de-
leted in North American lithostrotionids, sometimes up to 
the mature growth stage inclusively and is invariably free 
from any major septum from its beginning. We interpret the 
image illustrated in Fig. 11A2, A4, as showing a continuous 
tabula, thin beneath the pseudocolumella (Fig. 11A4, white 
arrow) and thickened both sides of it as follows: the epider-
mis of the polyp’s floor leaves the axial part of the tabula to 
form an epidermal pocket wide at the bottom, but narrowing 
upwards to form a body typical for septa creating pockets 
(Fig. 11A4, black arrows). The septum-like skeleton of the 
pseudocolumella is secreted in that pocket. The pseudocolu-
mella created that way may either stop growing after a short 
period of its existence, i.e., as in the case discussed, or may 
continue to grow for some time as demonstrated in the lower 
part of the same picture. The disconnection of the polyp’s 
epidermis from both the tabula and the pseudocolumella 
and its upwards shifting may be strong and complete, as 
demonstrated by the interruption of the pseudocolumella, 
or local when only peripheral parts of the polyp’s epider-
mis are disconnected from the tabula and shifted upwards 
to form the next tabulae, whereas the pseudocolumella’s 
pocket remains stable and secretion of the pseudocolumella 
is continuous for various periods of the corallite growth. 
The pseudocolumella in the European Lithostrotionidae is 
also absent from the very early growth of the offset (e.g., 
Khoa 1977: figs. 10–13, 15, 16), but in contrast to the North 
American Lithostrotionidae, its derivation is invariably con-
nected to protosepta. Fedorowski and Bamber (2007) ac-
cepted that fundamental difference as adequate for the addi-
tion of the new genus to North American Lithostrotionidae, 
an idea accepted and followed here by the introduction of 
Cordilleria gen. nov.

The North American Lithostrotionidae have served as 
types for some biostratigraphic zones (e.g., Nelson 1960; 
Sando and Bamber 1985). Indeed, the holotypes of most 
species used for those zones differ to the extent permitted 
for accepting such an approach. However, the analysis of 
specimens belonging to a small collection such as we deal 
with in this paper creates many difficulties in the identifi-
cation of particular colonies. Figures 9, 12, and 14 demon-
strate variety in the n:d values, a character traditionally 
and correctly treated as an important taxonomic criterion 
within the Rugosa. The morphology of all characters, such 
as the number of rows of dissepiments, the length of the 
minor septa, and the morphology in longitudinal sections, 
considered important in the case of the holotypes of the 
lithostrotionid species discussed, becomes much less rigid 
when other specimens are studied. Only a large collection 
of specimens, derived from a wide area will allow estab-
lishing of limits of the intra- vs. inter-specific variability of 
the North American Lithostrotionidae. Such a collection, 
derived from more than 200 localities, is being studied with 
the target of establishing a new approach to those corals. 
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The data published here and its discussion are treated by 
us as an introduction study, suggesting that new students 
should take a careful approach to them.

The role of diagenetic alteration is commonly omitted 
from descriptions of taxa showing changes created by re-
crystallization, replacement and other factors not treated as 
responsible for differences in morphology. We purposely 
avoid pointing to literature examples other than that of Sando 
(1983), although a comparison of the colony illustrated here 
(Fig. 16A1) can easily find its counterparts in the litera-
ture dealing with the North American Lithostrotionidae. 
We consider drawing attention to that question important. 
It would be enough to treat the weakly and strongly altered 
parts of colony GSC 142476 as separate fragments in order 
to place them into separate species. Occurrence vs absence 
of minor septa, confinement of major septa to the tabular-
ium vs their common attachment to the external wall and 
small, uncommon lonsdaleoid dissepiments hidden between 
interseptal ones vs large lonsdaleoid dissepiments, occu-
pying an entire dissepimentarium create a set of characters 
adequate for creation of such different species.

Conclusions
This is the first time that the tabulate coral, identified with 
some uncertainty as Michelinia expansa White, 1883, is re-
ported, discussed and illustrated on the basis of a specimen 
from the Liard Basin.

The reconstruction of the formation process of pseudocol-
umella in North American lithostrotionid rugose corals iden-
tified so far as Diphyphyllum, Lithostrotion, Siphonoden
dron, and/or Dorlodotia (e.g., Warren 1927; Kelly 1942; 
Sutherland 1958; Nelson 1960; Sando 1963, 1969a; Bamber 
1966; Sando and Bamber 1985) shows pseudocolumella orig-
inating from the floor epidermis of the polyp. This contrasts 
with the formation of pseudocolumella from protosepta in 
European lithostrotionids and warrants the introduction of a 
new genus Cordilleria to the family Lithostrotionidae.

The large variability in all skeletal structures of the North 
American lithostrotionid species of the genera listed above 
and the differences in the interpretation of certain charac-
ters by authors requires revision of all those species. Such 
a revision should rely on a large collection sourced from 
numerous localities, whereas the collection available for this 
study is restricted in number and geography. Thus only the 
main characteristics of two holotypes were compiled from 
the literature as the reference characteristics of those species 
and the specimens from the Liard Basin, probably belonging 
to these species, are described as affinis.

A variety of diagenetic alterations to skeletons within a 
colony of Stelechophyllum cf. banffense resulted in local-
ized changes to species-defining characters. This precluded 
a closer identification of that colony and suggests that this 
phenomenon should be factored into any study of rugose 
corals.
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