CORRELATION OF THE CANADIAN MIDDLE
DEVONIAN HUME AND NAHANNI FORMATIONS
BY TETRACORALS

by A. E. H. PEDDER

ABSTRACT, Dendrostella trigemme (Quenstedt), Grypophvilom gracilisepratiom sp. nov,, Utlaratuia laevigara
Crickmay, Sociophylitm glomerulatum (Crickmay), and Radiastraea verrilli (Meek) are shown to be common
to the Hume and Nahanni Formations. In addition Taimyrophylilum, a senior synonym of Eddastraea, is recog-
nized for the first time in North America, T. triadorwm sp. nov. is described from the Hume Formation, and a
closely related species T. vescibalteatum sp. nov. from the Nahanni Formation.

Grypoplyllum gracile (McCoy), from the Middle Devonian of Devon, is redescribed and a lectotype chosen.

In some far northern regions there are indications that the lowest part of the Hume Formation may be Eifelian
and in the upper Root River area there is evidence that the very uppermost Nahanni Formation is Middle
Givetian. Elsewhere, however, the Hume, Nahanni and Headless Formations are believed to be essentially
correlatives and early Givetian in the Belgian usage of the stage.

Two works (Warren and Stelck 1962; McLaren 1962) have recently appeared, almost
simultancously, containing correlations and stage assignments of the Hume. Headless,
and Nahanni Formations of north-western Canada. Copies of these were received by
the writer after he had completed his part of yet another work (House and Pedder 1963)
touching on the correlation of these same formations. Since Warren and Stelck’s views
differ considerably, and McLaren’s slightly, from the author’s, further evidence and
considerations which have helped shape his opinions are now published.

The Eifelian and Givetian Stages. Although European geologists recognize two stages
in the Middle Devonian, there are differences of opinion as to where the division should
be made and also on the appropriate name for the earlier stage (Lecompte 1955).
Throughout most of the first half of this century the Middle Devonian in Belgium was
divided into the Couvinian and Givetian. During the same period in Germany, however,
it was more frequently divided into lower, middle, and upper divisions. Gignoux (1950,
p. 141, fig. 27) and a few others before him. carried the term Givetian into the Rhineland
and drew the base of the stage at, or near, the base of the middle Middle Devonian of
the earlier German classification. This resulted in the Givetian in Belgium and Germany
being about coeval and also in the virtual correspondence between the range of the
stage and that of the one fossil which overseas workers had long regarded as being en-
tirely characteristic and indeed diagnostic of it. namely Stringocephalits.

The Eifelian-Givetian boundary was taken to occur at this level in the author’s
previously published correlation chart (House and Pedder 1963, text-fig. 2). With
reference to the Blankenheimer and Hillesheimer sequences of the Rhineland this is
approximately at the base of the Freilinger Schichten (Ochs and Wolfart 1961, p. 68).
Contrarily the recent trend in Germany has been to elevate the lower Givetian boundary
to the base of the Loogher Schichten of the Hillesheimer sequence. This, of course,
validates Warren and Stelek’s (1962, p. 273) statement that “it has long been known that
Stringocephalus sensu lato appears first in the Eifelian’, but the statement is true only
provided the high placement of the stage’s upper limit is maintained. McLaren (1962,

[Palaeontology, Yol. 7, Part 3, 1964, pp. 430-51, pls. 62-73.]
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p- 12) referred to Schmidt (1960) and stated that Stringocephalus occurs only in the
middle and upper Givetian in Germany. However, Schmidt was considering only
the hercynischen Facies, and Stringocephalus has been reported in early Givetian beds of
the rheinischen Facies by a number of workers.

The writer has not found Stringocephalus associated with the coral faunas described
in this paper. but has been shown collections from the Nahanni equivalent in north-
castern British Columbia, which included Dendrosiella trizemme and Stringocephalus.
Furthermore, Warren and Stelek (1962) report the presence of Stringocephalus in the

{ume Formation. and McLaren (1962) records its presence in the Pine Point Formation,
a correlative of the Hume, Headless, and Nahanni Formations. There are thus several
reasons for believing that the age of the coral faunas is approximately the same as the
carliest occurrences of Stringocephalus in western Canada.

The relationships of the Hwmne and Nahanni faunas to others. The corals under consi-
deration are part of a fauna that invariably underlies beds containing Leioriynchus
castanea (Meck). Over most of the region drained by the Mackenzie and Anderson
Rivers the corals range to the top of the Hume Formation, and L. castanea occurs in
beds immediately above this formation. However, on Root River the corals occur
throughout most of the Nahanni Formation, but are absent in its very highest beds,
which contain abundant L. castanea. For this reason the upper limit of the Nahanni
Formation, in at least some localities, is believed to be just younger than that of the
Hume Formation. Most Canadian workers (Warren and Siclck 1962; McLaren 1962;
House and Pedder 1963) now agree that these earliest occurrences of L. castanea in
western Canada are at about the middle of the Givetian. This is supported by a goniatite
suite accompanying one occurrence on Francis Creek, near Norman Wells. It contains
Agoniatites sp. cf. A. vanuxemi (Hall), Cabrieroceras kaipinskyi (Holzapfel) and Torno-
ceras (T.) sp. cf. T. westfalicum Holzapfel (House and Pedder 1963).

In most areas the Hume, Headless, and Nahanni Formations are underlain by
unfossiliferous dolomites. But in some of the western ranges of the Mackenzic Moun-
tains, in the extreme south-western part of the Northwest Territories, these dolomites
are replaced by rusty-weathering argillaceous limestones comprising the Funeral
Formation. The latter is up to 2,000 feet thick and has yielded Agoniatites sp. and
Grroceratites (Lamelloceras) sp. near the base, and Anarcestes ( Latanarcestes) sp. cf.
A. praecursor Frech 469 feet below the top (House and Pedder 1963). The lower part
of the formation, therefore, is probably of early or middle Eifelian age and the formation
remains Eifelian at least to within 469 feet of its top.

House regards the goniatite Teicherticeras lenzi as Emsian rather than Eifelian. On
Ogilvie River it occurs only 296 feet below beds correlated with the Hume Formation
by Lenz. This, and the fact that the lowest few feet of the Hume Formation on Anderson
River contain, in addition to normal Hume species, others not known in higher beds,
suggest that in the north the lowest Hume may represent a slightly older and presumably
Eifelian zone.

Composition and analvsis of the tetracoral faunas. Table 1 indicates the distribution of
the corals described in this paper. It strongly suggests that the Nahanni, Headless, and
Hume Formations are essentially the same age, excepting (as mentioned above) the
uppermost beds of the Nahanni.

© 2242 Ff
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The Digonophyllidac are omitted since they are the subject of a thesis by O. Miedema,
which is to be published. Despite the conflicting evidence gleaned by most palacontologists
from this family, Miedema is firmly in favour ol an early Givetian age for the digono-
phyllids of the Hume Formation.

SPECIES FORMATION
HUME |HEADLESS | NAHANNI

Dendrosiefla trigemme X ] X
Taimyrophylfum trigdorum X

T vescibofteaium X H
Grypophylium graciiiseptatum X x
Utaratula  laevigota % cf cf
Soclophylivm  glomerul X * X
Radiastraea  verrifif x X H

TABLE 1. Known distribution of the tetracorals, described in this paper, in the Hume,
Headless, and Nahanni Formations (Middle Devonian, Canada).

Dendrostella occurs rarely in the Eifelian of Germany, and probably also in beds of
this age in Russia and eastern Australia. However, as o result of a surge in its distribution
and numbers at the start of the Givetian, the Givetian occurrences greatly outnumber
those of the Eifelian. The species D. trigenune was extraordinarily widely distribuied in
Givetian times and its abundance in the Hume, Nahanni, and Headless Formations is
a strong indication of the age of these formations.

Taiiyrophyllunt was proposed for a specics said to oceur at the base of the Lower
Devonian in south-west Taimir, but just how low this is in the Lower Devonian is not
known. Elsewhere in the Soviet Union the genus has been described from beds of
supposed Eifelian age (Bulvanker 1958; Spasskiy 1960). In Australia Taimyrophyllum
occurs in the Loomberah and Broken River Formations of New South Wales and
Queensland respectively. The Loomberah Formation has yet to yield truly diagnostic
fossils, but contains a species very close to the European Givetian Endophyllunt abditum
Edwards and Haime (Hill 19425). The Broken River Formation is about 7.000 feet
thick (Hill and Denmead 1960, pp. 149, 151) and contains several faunas. The one with
Taimyrophyllum includes Stringocephalus as well as many other corals, and is evidently
early Givetian. The age assigned to the Canadian species of Taimyrophylfum. therefore,
is compatible with the known range of the genus elsewhere, which is Lower Devonian
to early Givetian.

Although Grypephyllum has been deseribed from Lower Devonian and Eifelian
deposits, several of the species referred to it would be better accommodated in Lyriclasma
or other genera. and in fact species of the G. graciliseptatum group are far more charace-
teristic of the Givetian than earlicr stages.

In Europe, Asia, North Africa, and Australia theclosely related gencra Stringopliyilum,
Neospongophyllum, and Sociophyllum are predominantly Givetian. The Canadian S.
glomerulatum closely resembles S. elongatum (Schliiter), which is common in the
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Givetian Loogher Schichten and has also been reported in the slightly younger Ermberg
Schichten by Ochs and Wolfart (1961, p. 46).

Before the range of Radiastraea can be regarded as established, research is necessary
on the relationship of its type species to others currently referred to Billingsastraea and
even Phillipsastrea (e.g. the Frasnian “P. whittakeri Smith). Regardless of the outcome
of such research the similarity between the Emsian R. arachne Stumm and R. verrilli
(Meek) argues against regarding the latter as Givetian.

The previously given evidence, however, outweighs that provided by Radiastraea,
and the corals described in this paper are best regarded as being about the age of the
Freilinger or Fleringen Schichten in the German Blankenheimer Mulde sequence.
This is about the same age as Kayser's (1871) Crinoiden Schichten, or the base of the
middle Middle Devonian.

Sununary. The Hume, Headless, and Nahanni Formations have sufficient tetracorals in
common to justify their correlation, at least in part. Stringocephalus occurs with one
of the corals in north-eastern British Columbia and is reported in the Hume as well as
in the correlative Pine Point Formation. It probably first occurs in Canada and Germany
at about the same time.

Analysed in the absence of other considerations the corals appear to be approximately
the same age as the base of the German middle Middle Devonian, or Freilinger Schichten.
The corals are overlain by a middle Givetian ammonoid fauna in one region and in
another overlie 469 feet of undated beds, which in turn overlie at least 1.000 feet of
beds containing Eifelian ammonoids.

It is possible that in the north the lowest part of the Hume Formation is Eifelian.
Otherwise it is concluded that the Hume, Headless, and the major part of the Nahanni
Formations are about the same age as the base of the middle Middle Devonian. This
is early Givetian in the Belgian concept of the stage,
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Family staurnpae Edwards and Haime. sensu lato
Genus DENDROSTELLA Glinski 1957

Tvpe species toriginal designation). Cyathophyllum rhenanum Frech 1886, p. 207 (93). pl. 15 (3), figs. 19,
19a. Biicheler Schichten, *Schichten mit Uncites grvphus’ of Meyer 1879, (Givetian), near Pafirath,
Germany. The original types of this species are lost. A neotype (designaied by Glinski 1957, p. 88) is
illustrated in text-figs, 16e, b of Glinski's work and is also from the Biicheler Schichten. Schiadetal,
Paffrather Mulde, Germany.

Diagnosis. Loosely fasciculate tetracorals with subeylindrical corallites. The epitheca
is thick and composed of greatly expanded septal ends embedded in lamellar tissue. The
septa are thin, smooth, subradially arranged and differentiated into two orders: typically
several of the major septa are especially long. but these are not definitely identifiable
with any of the protosepta. The peripheral ends of the septa are greatly expanded and
as seen in transverse section bear a dark median line in the outer part of the expanded
region. Dissepiments and tabellae are absent. The tabulae are broad and some arc quite
complete.

Remarks. Glinski proposed Dendrostella as a subgenus of Favistella. but the type species
of Dendrostella. together with a few others, form a compact species group worthy of
full generic rank. Flower (1961, pp. 76-9) outlined the problems involved in the recog-
nition of Favistella and proposcd Favistina for the Ordovician corals previously assigned
to Favistella. The Middle Devonian species of Dendrostella are distinguished from them
by their highly characteristic epitheca and by their tabulae, which are not peripherally
downturned.

Dendrostella trigemme (Quenstedt 1879)
Plate 62, figs. 1-11

2852 Crathophyllum caespitosum Goldfuss: Quenstedt (parrin, Bensberg specimens only),
p. 664, pl. 59, {igs. 40a. b (not fig. 41, which shows dissepiments).
N86T Crathophyllum caespitosun Goldfuss; Quenstedt, p. 797, pl. 76, fig. 40. Teste Fligel.
879 Crathophyllum caespitosum Goldluss; Quenstedt (partim, Bensberg specimens only),
pp. S16-18.
1879 Cyathoplyllum caespitosin trigemme Goldluss: Quenstedt, p. 518.
SR Crathophyilum caespitosum Goldfuss: Quenstedt (partin) pl. 162, figs. 1, 2 only.
1881 Cyathophvilum caespitosum trigenme Goldfuss: Quenstedt, pl. 162, figs, 3-8,
1885 Crathophvlium caespitosum Goldfuss: Quenstedt (partim, Bensberg specimens only),
pp. 1023, 1024, pl. 83, fig. 6. (not fig. 7. which shows dissepiments).
1886 Cyathophylloides rhenaimem Frech, p. 207 (93), pl. 15(3), figs. 19, 19a.
1894 Crathoplyiloides ( Densiphyllum) rhenanus Frech: Weissermel, p. 621.
1897 Colummnaria ( Pvenophylfum) rhenana (Frech): Weissermel, pp. 872, 873,
1900 Cyathophyllum caespitosum Goldfuss: Lotz, p. 235, Teste Fligel.
1912 Metriophyllum poshiense Mansuy, pp. 47, 48, pl. 7. figs. 8a-d.
1922 Meiriophyilum () poshiense Mansuy : Grabau, p. 67.
1922 Columnaria ( Pvenophyllum) rhenana (Frech): Paeckelmann, pp. 74, 75,
1923 Crathophylloides rhenamom (Frech): Fliegel, p. 370.
1942a Favistella rhenana (Frech); Hill, p. 253, pl. 9, figs. 2a, b, 3a, b.
1945 *Columnaria’ cf. disjuncta Whiteaves: Wilson, A, E. in Hage, p. 6.
2948 Colummnaria sp.. Wang, p. 28, pl. 4, fig. 23.
1949 Columnaria valgaris Soshkina; Soshkina, p. 107, pl. 43, figs. 5, 6.
1952 Columnaria vulgaris Soshkina; Soshkina, p. 92, pl. 26, fig. 102.
1955 Columnaria rhenana (Frech), Kraevskaya, pp. 216, 217, pl. 41, fig. 2a.
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1957 Favistella (Dendrostellay rhienana (Frech); Glinski. pp. 88-90, text-figs. 1-4, 16,
1958 Favistella rhenana (Frech): Bulvanker, pp. 110-12, pl. 42, figs. 3, 4; pl. 43; fig. 2.
1958 Favistella (Dendrostellia) rhenana (Frech); Fliigel, pp. 49, 50,
1959 Colemmnearia rlienana (Frech): Middleton, pp. 150, 151, text-figs, 5/~h, pl. 27, figs. 6a, b, 7.
1959 Favistella { Dendrostella) trigemme trigemme (Quenstedt 1881); Fliigel, pp. 113-17.
1961 Dendrostella rhenana (Frech); Fontaine, pp. 136, 157, pl. 28, figs. 6-8.
1961 Colwmmnaria ritenana (Frech); Lenz, p. 506, pl. 1, figs. 5-10.
1962 Dendrostella vienaia (Frech): McLaren, Nerris and MceGregor, pl. 2, figs. 1, 2.
nenr V826 Lithodendron caespitoston; Goldfuss, p. 44, pl. 13, fig. 4 (lectotype = Phacellophylinnn.
neir 1935 Displyifum | Phacellophyvilung trigennne (Quenstedt): Lang and Smith, p. 575, text-ligs.
300 31 ( = Thammophvllum trigeminam (Penecke), teste Fliigel).

non 1936 Colwmmnaria villgaris; Soshkina, p. 22, text-figs. 1-3 { = Dendrostella vilzaris).

Types. The Jeetorype is in the Museum fiir Geologie und Paliontologic der Universitit, Tiibingen,
where it is numbered Coe 5/162/5. 1t is the specimen figured by Quenstedt 1881, pl. 162, fiz. 5, and came
from the Schwelmer Kalk (Givetian) at Hand, near Paffrath, Germany. Fligel (1959, p. 114) actually
designated the specimen in fig. 5 of Quenstedt’s pl. 182, but there is no doubt from the study ol his
synonymy, the museum label, and Quenstedt’s plates, that he really meant pl. 162. When seen by the
writer the specimen consisted of two small fragments.

Hypotyee 1, GSC 10984 (Plate 62, fig. 10), previously TOCL D414, upper part of the Hume Forma-
tion, east end of Carcajou Ridge. NWT, about 65° 30" N., 128" 30" W.: collected by E. W, Best and
D. L. Barss, 1961, Hyporvpe 2, GSC 16985 (Plate 62, fig. 11), previously TOCL D141k, as above.
Hyporype 3, GSC 16986 (Plawe 62, figs. 1-9) previously TOCL G 14254, 140 to 150 feet below the top of
the Nahanni Formation, north side of Bluefish Lake in the Nahanni Range, NWT, 617 11" 30" N,,
123 197 30" W.; collected by A. E. H. Pedder, 1960,

Additional material, In all, more than 100 specimens from 62 localities in the NWT and Yukon have
been studied.

Description of hypotypes. A loosely dendroid tetracoral occurring commonly in huge
masses, which presumably represent many intergrown coralla. The lateral oilsets are
mostly at a marked angle to the original corallite. so that the corallites, which are
cylindrical and typically very straight, tend to grow in various directions.

Transverse scciions. The adult corallites are approximately circular and vary between
45 and 85 mm. in diameter. Owing to the coral’s growth form they are rarely in
contact and are commonly 5:0 to 150 mm. apart. The epitheca is continuous and about
0-5 mm. thick; it is composed of exceptionally expanded septal ends embedded in
lamellar tissue. The septa number between 30 and 40 per adult corallite; they are
dilferentiated into two orders and are roughly radially arranged. The major septa
extend almost to, or beyond the axes; Glinski termed the longest “Richtsepten’ (directive
septa) but they are not homologous with the Richtsepten of the Digonophyllidae, The
minor septa, although variable. are approximately half as long as the major. The
peripheral ends of the septa are characteristically greatly expanded in the epitheca and
in transverse section the outer half of the expanded regions bears a dark median line.
In the tabularium the septa are thin and smooth along their entire length.

Longitudinal sections. The sides of the epitheca are subparallel in adult corallites.
There are neither dissepiments nor tabellac. The tabulae, which are typically depressed
axially, are moderately spaced and abut against the epitheca; they are broad and some
appear complete, but most are disrupted by septa.

Remarks. Through the kindness of Professor Holder, the writer was able to study the
lectotype of this species and supports Fliigel's contention that Frech’s Cyathophylloides
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rhenanus is a junior synonym of it. The lectotype, which is a small fragment of a corallite,
is about 7-2 mm. in diameter and has 36 septa; it closely resembles the hypotypes in
all respects, except that its epitheca is more pronounced, being about 1-0 mm. thick.
Fontaine has shown that Metriophyllium poshiense Mansuy is another junior synonym
of this species. The holotype is said to be at I'Ecole des Mines, Paris, and came from the
Givetian of Yunnan. Although Wang’s (1948) fragments were described as having short
major septa, which number only 16 in corallites averaging as much as 8:0 mm. in
diameter, it is possible that they should be referred to this species.

In Canada this species occurs in the Nahanni Formation of north-eastern British
Columbia, southern Yukon, and south-western NWT, and in the Headless and Hume
Formations of the NWT; it is also said to occur in the Givetian of the arctic islands,
but the writer has not studied specimens from there. Elsewhere it occurs in Givetian
limestones in Germany, the Ploken Pass region of Austria, south-western England,
the Urals, Kuznets, and Novaya Zemla regions of Russia, southern China. northern
Vietnam, and in northern Queensland, Australia. It is also reported in the late Eifelian
of the Kuznets Basin.

Family sPONGOPHYLLIDAE Dybowski

Remarks. Most workers have accepted the Ptenophyllidae as a family distinct from the
Spongophyllidae. This is difficult to justily when one considers the obvious gradation
from Xystriphyllum, an accepted ptenophyllid, through Pseudospongophyllum to
Spongophyllum, and in this work Ptenophyllidac is regarded as synonymous with
Spongophyllidac.

The tabularium in early species of Smithiphyllum are more suggestive of the Endo-
phyllidae than ecither the Spongophyllidac or Disphyllidae, and the genus should
probably be transferred to that family.

Genus TAIMYROPHYLLUM Chernychev 1941
Type species (original designation). T. speciosum Chernychev 1941, pp. 12, 13, text-fig. 1, pl. 1, figs.

1-3; pl. 2, { 1-3: pl. 5, fig. 5. Lower Devonian, Tareia River, 40 km. from the mouth, south-west
Taimir, U.S.S.R.

Diaggnosis. Massive thamnasterioid to aphroid tetracorals. The calices are shallow and
their rims most commonly flush with the nearly flat calicular platforms. In some
species slight thickening of the dissepiments and septa produces rudimentary intra-
corallite walls, in others these are entirely absent and the genus is never truly cerioid.
In the thamnasterioid species the septa are either continuous with those of neighbouring
corallites or abut against them. The septa in the dissepimentarium are normally thin,
smooth, and either undifferentiated or are poorly so. In the tabularium, however, they

EXPLANATION OF PLATE 62

All figures > 3.

Figs. 1-11. Dendrostella trigenume (Quenstedt). 1-6, Transverse; 7-9, longitudinal sections of hypotype
3, GSC 16986, Nahanni Formation. 10, Transverse section of hypotype 1, GSC 16984, Hume Forma-
tion. 11, Longitudinal section of hypotype 2, GSC 16985, Hume Formation.

Figs. 12, 13. Taimyrophyllum triadorum sp. nov. 12, 13, Longitudinal and transverse sections of holo-
type. GSC 16987, Hume Formation.
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are clearly differentiated into two orders and commonly bear zigzag carinac. The minor
septa only just protrude into the tabularium, but the major are long and typically form
a weak axial vortex and may show minor rhopaloid thickening. The septa are not
thickened at the margin of the tabularium. The trabeculae, in the few specimens in
which they have been observed, are almost vertical throughout much of the dissepimen-
tarium. but in and close to the tabularium they are inwardly and upwardiy dirccted.
The dissepiments grade from ones of moderate size and approximate horizontal
disposition in most of the dissepimentarium to smaller and more steeply inclined ones at
the margin of the tabularium. Lateral or cystose dissepiments occur in some specics.
Tubellae are rare or absent. The tabulae are closely spaced and commonly much dis-
rupted by the major septa.

Remarks. The genus Eddastraca (Hill 19425, pp. 147, 148) is a synonym of Taimyro-
phyvilum. The type species of the former is, by original designation, Phillipsastraea
grandis Dun (in Benson 1918, p. 379, pl. 35, figs. 4, 5). The type material was collected
from the Loomberah Limestone (Eifelian or Givetian) near Loomberah, New South
Wales. Australia. In 1942 the whereabouts of this material was unkonown, but later the
original slides came to light at Otago University and were forwarded to Professor Hill
in time for her to prepare new figures of the species for the Treatise on Invertebrate
Palacontology, Part F. The extant part of the original specimen of T. grande consists of
two transverse and two longitudinal sections. Search for the remaining unsectioned
part has been unsuccessful. To facilitate comparison the types of 7. grande and T.
speciosum are figured in this paper on Plates 63 and 64.

Taimyrophyllum triadorum sp. nov.
Plate 62, figs. 12, 13; Plate 64, fig. 5; Plate 65, figs. 1, 2

Name derivation. Patronym for the geologists of Triad Oil Co. Lid.

Holorype, GSC 16987 (Plate 62, figs. 12, 13; Plate 64, fig. 5), previously TOCL D23¢, Hume Forma-
tion. Anderson River, NWT, about 68” 30" N., 127° 25" W.; collected by A. E. H. Pedder, 1959.
Paratype. GSC 16988 (Plate 65, figs. 1. 2), previously TOCL D15q, Hume Formation, Anderson
River, NWT, about 68° 32" N., 1277 12" W.; collected by A. E. H. Pedder, 1959, MNeither of the outcrops
is sufficient to indicate their level in the formation.

Diagnosis. A species of Taimyrophyllum having from 24 to 28 septa and a tabularium
from 20 to 40 mm. wide.

Description. A thamnasterioid tetracoral. Both the types are incomplete specimens,
the holotype was at least 13 em. in diameter and 42 em. high: the paratype was
smaller. The calices are shallow and saucer-shaped, typically about 1-0 mm. deep and
between 2+0 and 4-0 mm. in diameter. The axes of adjacent corallites are mostly between
8:0 and 12:0 mm. apart. The calicular rims are cither flush with the general surface
of the corallum, or are just exsert. The septa are prominently elevated on the surface of
the corallum.

Transverse sections. The septa are differentiated only in the tabularium and number
from 24 to 28 per adult corallite. They are either confluent with those of adjacent
corallites, or abut against them. The major septa are thin, smooth, and typically only
very gently sinuous in the dissepimentarium, but in the tabularium they are carinate
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and twisted, forming loose axial vortices; some have slight rhopaloid thickening. The
minor septa are smooth and thin throughout, and arc cither confined to the dissepi-
mentarium, or just protrude into the tabularium. The dissepiments are abuadant,
particularly near the tabularium, where owing to their greater inclination, they appear
to be especially abundant. They are commonly chevron-shaped and in extreme cases
both ends of the same dissepiment abut against the same septum.

Longitudinal sections. Throughout most of the dissepimentarium, the disscpiments
are broadly arched and horizontally disposed. In the holotype their average length is
about 1-0 mm., but in the paratype it is about 1-2 mm.: the largest seen is 4-0 mm. long.
Close to the tabularium they become progressively more steeply inclined, so that in
many places the tabulae are perpendicular to the dissepiments: thus the demarcation
between the tabularium and dissepimentarium is abrupt and distinet. The tabulae are
closely set and invariably incomplete, especially as they are much disrupted by the septa.
There arc no tabellae. As far as can be seen in the prepared sections of the types. the
trabeculae are parallel and upwardly directed throughout most of the dissepimentarium.
but are inwardly inclined near. and in, the tabularium.

Remarks. This species has been found only in two collections from the Hume Formation.
It is distinguished from T. vescibalteatum by its lack of intracorallite walls and by its
more widely spaced tabularia. T. grande is a much larger species with considerably
more septa. 7. speciosunt is also larger and is less consistently thamnasterioid.

Taimyrophyllum vescibalteatum sp. nov.
Plate 65, fig. 3; Plate 66, figs. 1-6

Name devivation. Latin, vescus = weak, balteatus = belted.

Holotype, GSC 16989 (Plate 65, fig. 3; Plate 66, figs. 3, 4), previously TOCL G35067a, 227 to 237 feet
below the top of the Nahanni Formation, northern Funeral Range, NWT, 617 417 30" N., 1257 05" 00"
W.:collected by A. E. H. Pedder, 1960. Paratype 1, GSC 16991 (Plate 66, figs. 3, 6), previously TOCL
GT051a, 320 to 330 feet below the top of the Nahanni Formation, upper Prairie Creek, NWT, 617 427
00" N., 1247 58" 00" W.: collected by L. F. Cote, 1960. Paratypes 2, 3, GSC 16990 (Plate 66, figs. 1, 2),

EXPLANATION OF PLATE 63

All figures 3.

Figs. 1, 2. Taimyrophyllum grande (Dun). 1, Transverse section of holotype (at present in the keeping
of Professor D. Hill, Brisbane), Loomberah Limestone, near Loomberah, New South Wales. 2,
Transverse section, probably also of the holotype, at present in the keeping of Professor D. Hill.

Figs. 3. 4. Taimyrophyllum speciosim Chernychev, Lower Devonian, Tareia River Basin; after Cherny-
chev 1941, 3, Transverse section of holotype, CGM 3/5958. 4, Transverse section of a paratvpe,
repository unpublished.

EXPLANATION OF PLATE 64

Figures 1-4, =3, figures 5, 6. 1.

Figs. 1, 2, 6. Taimyrephyllum speciosum Chernychev. Lower Devonian, Tareia River Basin; alter
Chernychev 1941, 1, 6, Longitudinal section and exterior of holotype, CGM 3/5958. 2, Longi-
tudinal section of a paratype, repository unpublished.

Figs. 3, 4. Taimyrophyllum grande (Dun). 3, 4, Longitudinal sections of holotype (at present in the keep-
ing of Professor D. Hill, Brisbane), Loomberah Limestone, near Loomberah, New South Wales.
Fig. 5. Taimyrophyllum triadorum sp. nov. Part of the exterior ol holotype, GSC 16987, Hume Forma-

tion.
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GSC 16992, previously TOCL G5021b, ¢, respectively, 176 to 186 feet below the top of the Nahanni
Formation, same locality and collector as the holotype.
Adedivional marerial. Eleven specimens (rom nine localities in the Nahanni Formation have been studied.

Diagnasis. A species of Tainyrophyllum with narrow corallites (averaging about 9:0 mm.
in width) separated by weak intracorallite walls.

Descriptien. A partly cerioid to astreoid tetracoral. The types are all incomplete; the
largest specimens scen in the field by the writer are about 35 cm. in diameter and
10 cm. high. The calices are moderately shallow and subconical. The calicular rims
are fush with the general surface of the corallum and are surrounded by broad calicular
platforms. The adult corallites are delimited by weak zigzag walls and arc between
600 and 11-0 mm. across.

Transverse sections. The septa number from 22 to 30 per adult corallite and are
either confluent with those of adjaceni corallites or abut against them. They arc smooth
in the dissepimentarium, but in the tabularium faint traces of carinae can be seen on
some. Their length varies in the tabularium, but differentiation into major and minor
septa is irregular. In the tabularium they tend to show a rudimentary bilateral symmetry
and form an axial vortex. They are typically thin, although in places thickening occurs,
especially in the tabularium and near the periphery of some corallites; some have minor
rhopaloid thickening. The intracoraliite walls are indistinct and absent in places. They
appear as thick dissepiment-like bars between some of the septa, which may be thickened
and augment the wall. The walls are secondary to the sepla since they do not interrupt
their continuity from one corallite to another. The dissepiments, which are either arcuate
or chevron-shaped, appear to be especially abundant near the tabularium; this is due to
their greater inclination there than elsewhere.

Longitudinal sections. The intracorallite walls are mostly thin and continuous in the
holotype and paratype 2 in paratype 1, however, they are discontinuous. The peri-
pheral dissepiments abut against the wall where it is present, but where it is absent the
peripheral dissepiments of adjacent corallites are continuous. The dissepiments are
arched and mostly vary in length between 0-5 and 2:0 mm. Peripherally they are
horizontally disposed or nearly so: axially they become progressively more steeply
inclined so that the innermost ones commonly lie perpendicular to the tabulae and the
boundary between the dissepimentarium and tabularium is abrupt and distinct. The
tabulae are closely set, incomplete, and much disrupted by septa. There are no tabellac.
Trabeculae cannot be seen in the type material.

Remarks. The species does not closely resemble any other yet described. It differs from
T triadorum in its more closely set tabularia and weak intracorallite walls.

Genus GrRYrpoPuYLLUM Wedekind 1922
Type species (original designation). G. denckmanni Wedekind 1922, pp. 1315, text-figs. 13, 14; ficures
reproduced by Stumm 1949, pl. 12, figs. 13, 14; Hill 1956, text-fig. 207, le, d. Biicheler Schichten
(Givetian), Bergisch-Gladbach, Germany. Wedekind’s (1925, p. 14) subsequent designation of G.
isaetis Frech is invalid.

Diagnosis. See Middleton 1959, p. 143.
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Remarks. Taylor (1951, pp. 173, 174) restricted Grypophyllum to those forms in which
the septa are thin and peripherally withdrawn, leaving a lonsdaleoid dissepimentarium,
and assigned forms with completely developed and peripherally thickened septa to a
new genus, Hooeiophyllum, The peripheral withdrawal of septa is variable in several
species of Gripophylhum and the writer follows most subsequent workers in not ac-
cepting Hooeiphyllum.

Birenheide (1961, pp. 114-16) merged Lepioinophyllum in Grypophyllunt and relegated
the latter to a subgenus of Acanthophyllum. These genera and also Lyriclasina are
certainly closely related, but it seems preferable to regard them as distinct. Grypophyllum
is distinguished from Leptoinophylium and Acanthophyilum by its colonial form, smooth
non-rhopaloid and generally thinner septa. and by its typically more strongly developed
epitheea. Lyrielasma is distinguished from Grypopfiyifun by its epitheca, which is almost
entircly composed of dilated septal ends, and its well developed minor septa, which are
never so reduced as to give rise to a herringbone dissepimentarium. The acme of Grypo-
phyllum occurred in the Givetian, whereas that of the others was in cither the Lower
Devonian or Eifelian.

Grypophyllum gracile (McCoy 1850)
Plate 68, figs. 1, 2

1850 Strephodes gracilis McCoy (parting, p. 378,
1851 Strephodes gracilis MeCoy; McCoy (partim) in Sedgwick and McCoy, pp. 72, 73.
1853 Strephodes gracilis [ = Cyathophyllum or Prychophyllum] McCoy : Edwards and Haime,
p. 232,
1855 Strephodes graceilis McCoy; McCoy (partim) in Sedgwick and McCoy. pl. 2a, figs. 5a, b
only (fig. 5 is indeterminate).
1891 Strephodes gracilis McCoy: Woods, p. 28.
1950 Cvathophyllum gracile (McCoy): Bassler, p. 80.
21959 Grypophylium sp. cf. G. normale Wedekind; Middleton (partim?), p. 146, text-figs. de, f.
non 1925 Grypophyllum gracile (McCoy); Wedekind, p. 20, pl. 5, figs. 28, 29 ( = G. wedckindi
Middleton).
Tvpes. Two syntypes in the Sedgwick Museum numbered HI75 and H176. McCoy's figures (1855,
pl. 2a, figs. 5-5h) are synthetic and suggest that the polished faces figured in 5a and 5b are from the
same coral as shown in fig. 5. However, comparison of the figures with the extant types strongly
suggests that fig. 5 is based on H176 and that figs. 5o and 5h are based on H175.
On the legend of pl. 24, the specimens are said to have come from the Devonian limestone ol Ply-
mouth, but McCoy's carlier works (1850, p. 378; 1851, p. 73) state that the type locality is Newton
Bushel. The original label was written by W. Farren, McCoy’s assistant, and states that the specimens

EXPLANATION OF PLATE 63

All figures 3.

Figs. 1, 2. Taimyrophyilum triadorum sp. nov, 1, 2, Transverse and longitudinal sections of paratype,
GSC 16988, Hume Formation.

Fig. 3. Taimyrophyilum vescibalteatum sp. nov. Transverse section of holotype, GSC 16989, Nahanni
Formation.

EXPLANATION OF PLATE 66

All figures 3.

Figs. 1-6. Taimyrophvilum vescibaltearum sp. nov. 1,2, Transverse and longitudinal sections of para-
type 2, GSC 16990, Nahanni Formation. 3, 4, Longitudinal sections of holotype, GSC 16989,
Nahanni Formation. 5, 6, Longitudinal and transverse sections of paratype 1, GSC 16991, Nahanni
Formation.



A. E. H, PEDDER: CANADIAN DEVONIAN CORRELATIONS 441
came from *Devonian Limestone, Newton Bushel?' The two specimens are not conspecific, nor are
they similarly preserved—H 175 is grey whereas H176 is red stained. There are therefore several indica-
tions that the types may have originated from different localities.

Through the kindness of Dr. C. L. Forbes, the types have now been sectioned. H176 (Plate 68, fig. 3)
is wenerically indeterminate, but may be close to Neospongophyllum. Axially it appears to have traces
of menacanths, but the septa are not differentiated into two orders. No trace of the peripheral region
now remains, H175 is a much more adequately preserved specimen and is heve chosen as lectotype
(Plate 68, figs. 1, 2),

Description of lectotype. The lectotype is a subeylindrical fragment about 65 mm. long
and 17 mm. in greatest width. It may be part of an originally fasciculate corallum.

I'ransverse section. That part of the epitheca which is preserved is from 0-2 to 0-5 mm.
thick between the septal ends. The septa are smooth and roughly radially arranged and
only the major, which number 27, are well developed: they are mostly thin but in places
are thickened by a thin investment of sclerenchymal tissue: some extend beyond the
axis. others fall short of it and a few are axially contratingent. The minor septa arc
mostly represented by mere ridges on the interior of the epitheca, a few are more fully
developed and three are about half as long as their adjacent major septa. The dissepi-
ments are arcuate or chevron-shaped and in places, where the minor septa are absent,
abut against each other forming a herringbone pattern.

Longitudinal section. On one side in the lower part of the section there are indications
ol a rejuvenation; this is most unusual for the genus. The dissepiments are from 3 to 7
deep on each side of the dissepimentarium: some are globose. others long without being
fully lonsdaleoid. The tabularium is clearly distinguished from the dissepimentarium
ind is about 3-0 mm. wide. The tabulae are closely spaced and sag axially: they invariably
appear incomplete owing to interruptions by the long major septa.

Remaiks. Middleton (1959, p. 146) correctly noted that this species 1s a Grypophyllum,
and was therefore justified in proposing G. wedekindi for its junior homonym G. gracile
Wedekind 1925. Since G. gracife (McCoy) is the earliest described member of the genus,
its revision naturally raises the question of whether there are any subsequently proposed
names which might be suppressed as synonyms. Engel and Schouppé (1958, pp. 103-7,
pl. 9. figs. 18-25) grouped four of Wedekind’s species from the Givetian of Hand,
Germany, under the name G. denckimanni. Thus interpreted the species is extremely
variable and in most respects morphologically encompasses G. gracile. However, for
the present at least, it is recommended that G. denckmanni be recognized as a distinct
species. because of the great thickness of its epitheca. Taylor (1951) and Middleton
(1959) have figured several specimens of Grypophyllum from Devon: of these, only the
specimen figured by Middleton as G. sp. cf. G. normale Wedekind is close enough to be
regarded as a possible example of G. gracile. Its largest corallite is slightly smaller than
the lectotype of G. gracile and has only 24 major septa: its minor septa are also slightly
more developed.

Grypophyllum graciliseptatum sp. nov.
Plate 67, figs. 1-19
M962 Lyrielasma cf. sperabilis Crickmay, p. 8.

Name derivation. Latin gracilis — slender: septatus — septate.
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Holotype, GSC 17003 (Plate 67, figs. 1-3, 14, 15), previously TOCL G69444, 500 to 510 fect below ihe
top ol the Nahanni Formation, north-cast part of Nahanni Plateau, NWT, 617 53" N, 124 25" W.:
collected by D. Mason, 1960, Pararvpe 1, GSC 17004 (Plate 67, figs. 4-10, 18, 19), previously TOCL
G6905a, 112 to 122 feet below the top of the Nahanni Formation. same locality and coliector as the
holotype. Paratype 2, GSC 17005 (Plate 67, figs. 11-13, 16, 17), previously TOCL D136/, 115 to 130
feet below the top ol the Hume Formation, Schooner Creek, NWT, about 647 18" N, 126 34" W :
collected by A. E. H. Pedder, 1959,

Adlitional material. Specimens lrom three other localitics have also been studied.

Diagnosis. A loescly fasciculate species of Grypophyilum with a corallite diameter of
from &0 to 14-0 mm. The major septa number from 24 to 28 per adult corallite and the
minor are almost completely suppressed. The species is also characterized by its narrow
tabulariuni.

Description. A loosely lasciculate tetracoral. The holotype was incompletely collected
and before sectioning measured about 100> 7050 mm.: the paratypes were also
incomplete. but were slightly larger. Lateral offsets are moderately abundant and
typically grow at a marked angle to the parent corallite. The paratypes are invested by
stromatoporoid growths.

Transverse sections, The corallites are subcircular, or just elliptical and their adult
diameter is between 50 and 14-0 mm.: adjacent corallites are up to about 25-0 mm.
apart. The epitheca, which is composed of septal ends embedded inlamellar tissue. isvery
thin in paratype 1, but is about 0-5 mm. thick in the holotype and paratype 2. The septa
are subradially arranged and highly differentiated into two orders. The major number
from 24 to 28 per adult corallite; they are smooth. very long and thin, but are expanded
and fusiform in section at the periphery of the corallite; axially they are commonly
slightly twisted, forming a weak vortex. The minor septa consist solely of the peripheral
fusiform part and only just protrude from the interior of the epitheca. The dissepimen-
tarium is broad. Some of the dissepiments are arcuate between sepla, others are arranged
in herringbone fashion.

Longitudinal sections. The two sides of the epitheca are approximately parallel. The
dissepiments are variable; some are relatively small and globose, others are much
larger and more steeply inclined; in paratype 1 some are upturned at their lower end.

EXPLANATION OF PLATE 67

All figures ~ 3.

Figs. 1-19. Grypophviium graciliseptatum sp. nov. 1-3, Transverse; 14, 15, longitudinal sections of
holotype, GSC 17003, Nahanni Formation. 4-10, Transverse; 18, 19, longitudinal sections of paraty pe
1, GSC 17004, Nahanni Formation. 11-13, Transverse; 16, 17, longitudinal sections of paratyvpe 2,
GSC 17005, Hume Formation.

EXPLANATION OF PLATE 68

All figures 3,

Figs. 1. 2. Grepophyllum gracile (McCoy). Longitudinal and transverse sections of lectotype, SM HI173,
Middle Devonian,

Fig. 3. Stringophyllid 7, transverse section of the other syntype of Strephodes gracilis MeCoy, SM H176,
Middle Devonian.

Figs. 4, 5. Uraratuia sp. cl. U. laevigata Crickmay. Longitudinal and transverse sections of hypotype 2.
GSC 17540, Nahanni Formation.

Figs. 6, 7. Uraratuia laevigata Crickmay. Longitudinal and transverse sections of hypotype 1, GSC
17539, Hume Formation.
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The transition from dissepimentarium to tabularium is gradational in most specimens.
The wabularium is narrow and the mostly incomplete tabulae are much dissected by
septa.

Remarks. Crickmay’s Lyrielasmia sperabilis is closer to Grypophylhum than Lyrielasma,
and 1t is possible that the specimens he called L. cf. sperabilis will prove to be examples
of G. graciliseptatun. They come from the Hume Formation on Houston River.

From G. praecursor (Frech), occurring in the "Crinoiden Schichien™ at Sttenich,
Germany. this species is distinguished by its longer and slightly more numerous major
sepla. its almost completely suppressed minor septa, and by its narrower tabularium.

From G. rebustiun (Maurer), an unadjusted primary homonym, occurring in the
Waldgirmes Formation of Germany, this species is distinguished by its slightly smaller
size. longer major and almost completely suppressed minor septa.

From G. ? sperabile (Crickmay) occurring in the ‘Ramparts Limestone” of the
Redstone area, NWT, this species is distinguished by its tabulae, which are not axially
clevated and form a much narrower tabularium, and by its less phaceloid growth form.

From G. wedekindi Middleton, occurring in various Givetian limestones in Germany,
Belgium, and Russia, this species is distinguished by its slightly smaller size, longer major
and more suppressed minor septa.

Genus uTARATUIA Crickmay 1960
T'epe species (original designation). U, laevigata Crickmay. See below.

Diagnosis. *Cerioid Spongophyllidae with greatly shortened septa of one order:
thickened walls; dissepiments, of discrepant sizes, in several series: tabulae, close,
both complete and incomplete, some arched, some sagging’ (Crickmay).

Remarks. The question of the relationship between this genus. which is at present known
only from the early Givetian of western Canada, and Tabellacpfiyllum, which occurs in
the Frasnian of Nevada and the Urals, was not raised by Crickmay. Thisis to be regretted
as most coral specialists have regarded Tabellaephyllum as Crickmay regarded Utaratuia,
that is, as a spongophyllid with greatly, or totally, reduced septa. At present the writer
accepts both as homoeomorphic genera. Utaratuia is thought to lic phylogenetically
closest to such species as “Cystiphyllum’® caespitosum Schliiter, which form a group in
greal need of revision, whereas Tabellaephylluni appears to have been derived from
cither an endophyllid such as Smithiphyillum, or a disphyllid such as Donia.

Utaratuia laevigata Crickmay 1960
Plate 68, figs. 4-7

1960 Uraratuia laevigata Crickmay, p. 5. pl. 1, figs. 6-9; pl. 8, fig. 1.
cf. 1962 Utaratwia laevigata Crickmay; McLaren, Norris and McGregor, pl. 2. figs. §, 6.

Tvpes. The holotype is in the collection of Imperial Oil Limited, Calgary. It was collected from the
Hume Formation, ‘low Middle Devonian Limestone’, at Rainbow Arch, Carcajou River, NWT,
62 27 N., 1287 13" W. Hypotype 1, GSC 17539 (Plate 68, figs. 6, 7). previously TOCL G3446a, Nahanni
Butte. NWT, 657 05" N., 123" 21" W.: collected by D. Mason. 1960. Hypotype 2. GSC 17540 (Plate 68,
figs. 4. 5), previously TOCL D141/, east end of Carcajou Ridge, NWT, about 657 30" N., 128" 30" W.;
collected by E. W. Best and D. L. Barss, 1961.
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Additional material. Three specimens from the Hume Formation and fifteen, comparable with this
species, from the Nahanni or Headless Formations have been studied.

Remarks. Specimens of Utaratuia are moderately common in both the Hume and
Nahanni Formations. The almost total reduction of their septa and the considerable
variation in their size render them particularly difficult to separate into species. The
forms from the Nahanni and Headless Formations have a smaller average corallite
width than those from the Hume Formation: the largest corallites in the latter are
about 220 mm. across, whereas those in the former are about 16:0 mm. Further distine-
tions are found in the walls, which are thicker and have a less sinuous dark central line
in the Hume forms. More material will be required before a decision can be made on
whether these distinctions merit taxonomic recognition; in the meantime the Nahanni
and Headless forms are identified as Uraratuia cf. U. laevigata Crickmay.

Family sTrRINGOPHYLLIDAE Wedekind

Genus sociopHyLLUM Birenheide 1962
Type species (original designation). Spongophyllum elongatum Schliiter 1880, p. 147: 1881, pp. 94,
95 (213, 214), pl. 10(7), figs. 1-3. Primary types and topotypes redescribed by Birenheide 1962,

pp. 54-58, pl. 7, figs. la, b, Loogher Schichten, ‘Crinoiden Schichten” (early Givetian), Berndorf,
Hillesheimer Mulde, Germany.

Diagnosis. Fasciculate tetracorals with subcylindrical corallites. Epitheca relatively
thick. composed of septal ends embedded in lamellar tissue. Septa typically essentially
bilaterally disposed and irregularly differentiated into two orders. Major septa within
the dissepimentarium cither continuous, or discontinuous forming fusiform strands or
dots, as seen in transverse section. Minor sepla typically very reduced, commonly
represented merely by single monacanths and in some cases completely absent. Trabe-
culae monacanthine. Dissepiments lonsdaleoid. Tabulae either complete. or incomplete.
concave, generally with a marked axial sag.

Remarks. Birenheide proposed this as a subgenus of Stringophyllun for fasciculate
species similar to Neospongophyilum, which he also recognized as a subgenus of Srrineo-
phyllum. Growth form has generally been held a valid criterion for generic distinciion
among tetracorals and therefore Sociophyllum is here raised to generic rank.

EXPLANATION OF PLATE 69

All figures - 3.

Figs. 1-13. Sociophyilun glomerulatun (Crickmay). Transverse sections. 1-5, Hypotvpe 9, GSC 17002,
Nahanni Formation. 6-13, Hume Formation. 6. 12, Hypotype 1, GSC 16994. 7. Hyvpotvpe 5. GSC
16998, 8, Hypotype 7, GSC 17000. 9, Hypotype 3. GSC 16996. 10, Hypotvpe 4, GSC 16997, 11,
Hypotype 2, GSC 16995, 13, Hypotype 6, GSC 16999,

EXPLANATION OF PLATE 70

All figures = 3,

Figs. 1-12. Seciophyllum glomernlatum (Crickmay). longitudinal sections. 1, Hypotype 7. GSC
17000, Hume Formation. 2, 7, Hypotype |, GSC 16994, Hume Formation, 3, Hypotype 4. GSC
16997, Hume Formation. 4, Hypotype 6, GSC 16999, Hume Formation. 5, Hypotype 3. GSC
16996, Hume Formation. 6, 9, 11, 12, Hypotype 9, GSC 17002, Nahanni Formation. 8, Hypotipe
2, GSC 16995, Hume Formation, 10, Hypotype 5, GSC 16998, Hume Formation.
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Sociophyllum glomerulatum (Crickmay 1962)
Plate 69, figs. 1-13; Plate 70, figs. 1-12
1961 Spongophyllim elongatum Schliiter; Lenz (non Schliiter), pp. 506, 507, pl. 1. figs. 19-22.
1962 Stringophyifm (Neospongophyilum'?) sp. J; McLaren, Norris and McGregor, pl. 1, figs.
7, 8.
1962 Stringoplvilum glomerwlatum Crickmay, pp. 7, 8, pl. 1, fig. 15; pl. 2, higs. 6. 7; pl. 4,
figs. 8, 9.
Tvpes. The holotvpe and paratype are in the collection of Imperial Oil Limited, Calgary. Both were
collected from the Hume Formation, ‘Norman Wells formation” on Houston River, NWT, 657 30" N,
1317 15" W,

Hyportvpe 1, GSC 16994 (Plate 69, figs. 6, 12; Plate 70. figs. 2, 7). previously TOCL D141b, upper
part of the Hume Formation, east end of Carcajou Ridge, NWT, about 657 30" N,, 128" 30" W.;
collected by E. W, Best and D, L. Barss, 1961, Hypotypes 2-8, GSC 1699517001 (see Plates 69 and 70),
previously TOCL DI101A, i, k—n, z, top 30 feet of the exposed part of the Hume Formation, East Moun-
tain, NWT, about 65" 41”7 N.; 128" 42" W.; collected by A. E. H. Pedder, 1939, Hypotype 9, GSC 17002
(Plate 69, figs. 1-5; Plate 70, figs. 11, 12), previously TOCL G 1009754, 40 to 65 [eet below the top of the
Nahanni Formation, south-west Mackenzie Plain, NWT, 627 06" N., 124" 39" W, collected by D. Mason,
1960,

Additional material. Eighteen specimens from nine localities in either the Hume, Nahanni, or Headless
Formations in the NWT have been studied.

Description of hypotypes. All the available specimens are parts of large fasciculate
coralla; the largest examples scen in the field were about 50 cm. in diameter and
more than 40 cm. high. The exteriors of the hypotypes are concealed by matrix.

Transverse sections. The adult corallites are subcircular and between 9-0 and 170 mm.
in diameter. Adjacent corallites are either up to about 10-0 mm. apart, or in contact,
but the coral never approaches a cerioid form. In well preserved specimens the epitheca
is continuous and is from 0-4 to 0-7 mm. thick; it is composed of septal ends embedded
in lamellar tissue. The septa are either subradially arranged, or more typically tend to
be bilaterally symmetrical; they are much reduced and although there are major and
minor septa. the differentiation is irregular, not alternate. Typically the septa are with-
drawn both axially and peripherally: some are reduced to fusiform or beaded strands
(as seen in transverse sections). others are represented by single monacanths: in extreme
cases individual septa consist merely of ridges on the interior of the epitheca. Some septa
appear to be rhopaloid. but this is due to the sections cutting obliqueiy across the mona-
canths. Where developed the septa are moderately thick. There are normally between
28 and 42 septa in the central part of adult corallites. The peripheral traces of the septa
in the epitheca are more numerous than the septa in the central region, but are not
present around the entire lumen of any of the corallites in the hypotypes. The dissepi-
ments are large and some bear monacanths.

Longitudinal sections. In some specimens the epitheca is subparallel, but in others it
is markedly bent over constrictions and expansions of the corallite. The dissepiments
are lonsdaleoid and are from one to about four deep in the dissepimentarium. The
tabulae are moderately closely spaced and may, or may not, be complete. At the
periphery of the tabularium some of the dissepiments are steeply inclined. but true
tabellac are absent. Most of the tabulae sag axially. Monacanths are present in both
the dissepimentarium and tabularium and can be seen projecting from the inner side
of the epitheca; they are upwardly and inwardly directed at a low angle to the horizontal.
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Remarks. As Lenz's identification suggests, this species is very close to Sociopliyihum
elongatum (Schliiter): in fact some of the Canadian specimens are almost indistinguish-
able from the Pelm examples of 8. elongatum figured by Ma (1937, pl. 6. figs. 2a, b:
1956, pl. 8, figs. 3a, b). The average diameter of the corallites and the number of septa
are less in S. e¢longatum, but in these respects there is considerable overlap, and more
reliable distinctions appear to lie in the more crowded and more obviously bilateral
arrangement of the septa in S. elongatun and in the more continuous development of
the septa in S. elongatum, especially in the tabularium.

There are some resemblances between S. glomerulatnum and S. longiseptation (Bul-
vanker), which occurs in the Mamontovo, Kerlegesh, and Safonova Beds (Eifelian-
Givetian) of the Kuznets Basin, but the Russian species has well-developed septa and a
much narrower dissepimentarium with smaller dissepiments.

The species is transferred to Sociophylium because it is a fasciculate species of the
Stringophyllidac.

Family pispHyYLLIDAE Hill
Genus RADIASTRAEA Stumm [937

Trype species (original designation). R, arachne Stumm 1937, pp. 439, 440, pl. 53, fig. 13; pl. 55, figs. 8a,
b: figures reproduced by Stumm 1949, pl. 16, figs. 9-11; 1955, card 232. Nevada Limestone, in beds
now referred to the pinyonensis Zone (Emsian), Lone Mountain, 18 miles north-west of Eureka,
Nevada.

Diagnosis. Massive asteroid to thamnasterioid tetracorals. The calices are shallow and
normally lack exsert rims. The calicular platforms are almost flat, although the upper
edges of the septa are slightly elevated at their peripheral extremity, so that the limits of
the individual corallites are distinct even though the coral is not cerioid. The septa are
thin to moderately thick and may, or may not, bear zigzag carinac. They arc undifferen-
tiated in the dissepimentarium, but in the tabularium there is a clear differentiation into
major and minor septa; the latter extend only a short distance into the tabularium; the
former terminate near the axis. The trabeculae are directed upwardly and inwardly in
the tabularium and inner part of the dissepimentarium, but towards the outer part of
the dissepimentarium they become almost vertical. The dissepiments are globose and
generally of moderate size, becoming smaller and more steeply inclined at the margin
of the tabularium. Tabellae are present and the tabulae are commonly very incomplete
and tend to be axially domed.

Remarks. Stumm proposed the genus principally because he originally believed its type

EXPLANATION OF PLATE 71
All figures - 3.
Figs. 1-5. Radiastraca verrilli (Meek). 1. 2, Transverse; 3. longitudinal sections of hypotype 3, GSC
16981, Nahanni Formation. 4, 5, Longitudinal and transverse sections of hypotype 2 (also topotype),
GSC 16983, Hume Formation.

EXPLANATION OF PLATE 72
All figures = 3.
Figs. 1-3. Radiastraca arachne Stumm. 1, 2, Longitudinal, 3, transverse sections of hypotype 1 (also
topotype), USNM 128014, Nevada Formation.
Figs. 4, 5. Radiastraea verrilli (Meck). 4, 5, Longitudinal and transverse sections of hypotype | (also
topotype), GSC 16982, Hume Formation.
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species to possess a tubular axial wall. Later (1949, p. 35), however, he corrected this
misinterpretation of the septal ends and suppressed Radiastraea as a synonym of Billings-
astraea. Unfortunately Billingsastraea (Grabau 1917, p. 957) is based on Phillipsastrea
verneuili Edwards and Haime (1851, pp. 447, 448, pl. 10, fig. 5), which in turn is founded
on a single drift specimen that has never been sectioned. The position is aggravated by
the lack of agreement on the interpretation of the genus. Thus Stumm (1949) regarded
it as a senior synonym of Radiastraea, but Ehlers and Stumm (1951, 1953) assigned (o
it species which I regard as constituting a compound Heliophvllum-like genus. Schouppé
(1958). on the other hand. used Billingsastraea for species of * Pseudoacervularia® sensu
RoOzkowska (1953). The resolution of this problem must await knowledge of the interior
of the holotype of B. verneuili, but letters to the institution reputed to possess this
specimen remain unanswered. In the meantime the obvious course is provisionally to
interpret B. vernewili on specimens assigned to it by Ehlers and Stumm (1953, pp. 2,
3, pl. 1. figs. 1-3). These match the original description as far as it goes and in the sense
that they come from the Bois Blanc Formation (Onondagan) of Michigan and Ontario
(the likely source of the holotype), are the nearest specimens to topotypes available. With
this interpretation the distinction between Radiastraea and Billingsastraca lies in the
dissepimentarium. The dissepiments in Billingsastraea are very uneven in size and
appear 1o bear septal crests, whereas in the other they are of the normal disphyllid type.

Tainnvrophyihon resembles Radiastraea, but the resemblance is believed to be due to
homoeomorphy rather than to indicate close phylogenetic relationship. In Tainmyro-
phyiln the septa differ in having twisted and carinate axial ends and the tabulae are
more complete and tend to sag axially.

Types. Three topotype specimens of Radiastraca arachne are figured on Plates 72 and 73. They are:
Hypotype 1, USNM 128014 (Plate 72, figs. 1-3: Plate 73, fig. 2), basal 300 to 400 feet of the Nevada
Formation, Lone Mountain, 18 miles north-west of Eureka, Nevada; collected by E. Kirk. Hypotype 2,
USNM 135680 (Plate 73, figs. 3, 4), basal 500 feet of the Nevada Formation, locality and collector as
above, Hypotype 3, GSC 17541 (Plate 73, figs. 1. 5), pinvonensis Zone of the Nevada Formation, same
locality as above, obtained for the writer by Dr. J. G. Johnson, who kindly allowed it to be presented
to the Geological Survey ol Canada. A transverse peel of another topotype specimen has been figured
by Merriam 1940, pl. 13, fig. 5.

Radiastraea verrilli (Meck 1867)
Plate 71, figs. 1-5; Plate 72, figs. 4, 5

1867 Smithia verrilli Meek, pp. 83, 84, pl. 11, figs. 7-7b.
1901 Phillipsastraca verrilli (Meck); Lambe ( partin), pp. 167, 168, non figs. (includes Phillips-
astrea nevadensis, " P whittakeri and * Billingsastraea” spp.)
1945 Phillipsastraea vervilli (Meck); Smith, pp. 38, 39, pl. 19, figs. 2a-¢; pl. 23, fig. 1.
1950 Phillipsastraea vervilli (Meek); Bassler ( parting, p. 168 only.
N949 Phillipsastraea verrilli (Meek); Warren and Stelck, p. 141,
M950 Phillipsastraca verrilli (Meck); Warren and Stelck. p. 75,
1955 Phillipsastraea verrilli (Meek); Stumm, cards 226, 227,
MN956 Radiastraca arachne Stumm: Warren and Stelek, pl. 1, fig. 8.
N30 Phillipsastraca verrilli (Mcek); Warren and Stelek, pl. 3, fig. 3.
1960 Biliingsastraea verrilli (Meek); Crickmay, pp. 6, 7, pl. 3, fig. 3 pL. 4, fig. 1.
1961 Billingsastraca vervilli {Meck); Lenz, pp. 504, 505, pl. 3, figs. 4, 5.
o 1940 Phillipsastraca verrilfi (Mceek); Stumm, p. 66, pl. 7. fig. 12; pl. 8, figs. 14a, b ( = 7
Phillipsastrea sp.).
non 1958 Phillipsastraca verrilli (Meek): Sun, p. 20, pl. 11, fig. 4 (indeterminate).
g G g
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Types. The lectotype (Smith 1945, p. 39) is USNM 140316 and was figured by Meek 1867, pl. 11, figs.
7-Th; Smith 1945, pl. 23, fig. 1; Stumm 1955, cards 226, 227, Presumably it was collected from the
Hume Formation. In one place Smith (1945, p. 39) states that it came from Anderson River and in

another (1945, legend pl. 23) from the Porcupine River. The museum label indicates that it is from
Anderson River, NWT.,

Paralectotype, USNM type lot 1169, also BM R28675, figured by Smith 1945, pl. 19, figs. 2a-c;
Stumm 1955, card 227, Also presumably Hume Formation, Anderson River, NWT. Hypotipes 1, 2,
GSC 16982 (Plate 72, figs. 4, 5), GSC 16983 (Plate 71, figs. 4, 3), previously TOCL DI5f, ¢, respec-
tively, Hume Formation, Anderson River, NWT, about 68 30" N, 1277 25 W.; collected by A. E. H.
Pedder, 1959. Hyporvpe 3, GSC 16981 (Plate 71, figs. 1, 2), previously TOCL G9093a, 30 to 40 feet
below the top of the Nahanni Formation, Deceiver Creek, NWT, about 62 19" N., 123° 37" W.;
collected by E. O’bertos, 1960.

Additional material. A total of forty-seven specimens {rom fifteen localities in the Hume, Nahanni,
and Headless Formations has been studied.

Description of hypotypes. An astreoid tetracoral. Hypotype | is complete and between
80 and 90 mm. in diameter and 40 mm. high; the other hypotypes are larger but were
incompletely collected. The calices have the form of a shallow crater; the largest are
between 3-5 and 4-5 mm. in diameter at the rim and between 0-5 and 1-5 mm. deep: the
axes of adjacent adult corallites are between 7-0 and 12:0 mm. apart. The calicular rims
are slightly elevated above the calicular platforms, which gently slope away from the
calices. The upper edges of the septa are denticulate and prominently elevated over the
calicular platforms, but are smooth and less elevated within the calices.

Transverse scctions. The septa, which are dilferentiated only in the tabularium,
number from 28 to 32; in places they are thin and smooth, but throughout most of the
dissepimentarium they are moderately thick and carinate. The carinae are most com-
monly of the zigzag type, but a few are opposed. The peripheral ends of the septa are
either free, or more commonly contratingent, or confluent with those of adjacent septa;
in the latter case the contact is generally angular. On entering the tabularium the septa
become thinner and smooth. Some of the major septa extend beyond the axis of the
corallite, others terminate at, or short of it ; their axial ends may be free, or contratingent,
and may be curled, but there is no axial vortex. The minor septa have a very short thin
axial part and only just protrude into the tabularium. Dissepiments are abundant,
especially near the margin of the tabularium, where they appear more numerous because
of their greater inclination.

Longitudinal sections. The dissepiments are globose to broadly arched: throughout
most of the dissepimentarium they are more or less horizontally disposed and are mostly
less than 1-0 mm. long, but close to the tabularium they are smaller and more steeply
inclined. Tabellae are present in some parts of the tabularium. The tabulae are closely
spaced and markedly incomplete. The trabeculac are upwardly and inwardly directed
and are slightly divergent.

Remarks. In general dimensions and septal count R. verrilli is similar to R. arachne. The

EXPLANATION OF PLATE 73

All figures -~ 3.

Figs. 1-5. Radiastraea arachne Stumm, Nevada Formation. 1, 5, Longitudinal and transverse sections
of hypotype 3 (also topotype), GSC 17541, 2, Longitudinal section of hypotype 1 (also topotype),
USNM 128014. 3, 4, Longitudinal and transverse sections of hypotype 2 (also topotype), USNM
135680,
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main distinction between the species is in the septa, which in R. verrilli are consistently
more dilated and carinate in the dissepimentarium. In addition there are differences in
the dissepimentaria of the two species, which were kindly brought to the writer’s atten-
tion by Dr. W. A. Oliver. In R. arachne the calicular platforms tend to slope downwards
peripherally, whereas in R. verrilli they are flatter. This is reflected in the arrangement
of the dissepiments, which in R. verrifli are more horizontally disposed in the marginal
and periaxial parts of the dissepimentarium.

Warren and Stelck (1949, 1930) reported its presence in the upper Hare Indian
Formation of the central Mackenzie region. Their accompanying faunal list suggests
that the assemblage containing R. verrilli was obtained, at least partly, from the Hume
Formation of current nomenclature. The species has not been seen by the writer in
beds younger than this formation.
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