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PREFACE

From time to time it is appropriate to issue several short papers on paleontological
topics as a single bulletin under the general title of Contributions to Canadian Paleontology.
This Bulletin contains five papers describing a number of different groups of fossils. Such
detailed studies provide the foundations essential to refinement and application of schemes
of biostratigraphic zonation that are fundamental to accurate stratigraphic interpretation
of the sedimentary basins of Canada.

D. J. MCLAREN,

Director-General,

Geological Suwrvey of Canada
OTTAWA, July 10, 1975
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TEXTFIGURE 1. Locality map for all papers.
1. Douro Range, Devon Island (Smith; Jackson, Kerr, and Morrow).
2. Trail River, Richardson Mountains, Yukon Territory (Berry and Norford).
3. Western Vancouver Island, British Columbia (Poulton).
4. Manning Provincial Park, British Columbia (Poulton).
5. Cowichan Lake, southern Vancouver Island, British Columbia (Poulton).
6. Mattagami Formation, Moose River Basin, Ontario (Hopkins and Sweet).



EARLY LATE CAMBRIAN DENDROID GRAPTOLITES
FROM THE NORTHERN YUKON

by William B.N. Berry! and B.S. Norford

Abstract

A diverse fauna of poorly preserved graptolites is described
from the lower part of the Road River Formation. The graptolites
occur in a stratigraphic interval that is at least 1,100 feet (335 m)
thick and includes two beds containing trilobites that indicate early
Dresbachian age (late Cedaria Zone or Crepicephalus Zone). The
graptolites seem to be among the oldest dendrograptid graptolites
yet recorded and include species of Callograptus, Dendrograptus,
Desmograptus, and Dictyonema.

1Department of Paleontology, University of California,
Berkeley, California, U.S.A., 94720.

Previously Described Cambrian Graptolites

The only previously recorded Cambrian graptolites are
Late Cambrian forms from North America described by
Ruedemann (1933, 1947) and Decker (1945); Middle
Cambrian material from Norway described by Opik (1933),
from the Cantabrian Mountains, Spain by Sdzuy (1974),
and from Siberia by Obut (1964, 1974); and Middle and Late
Cambrian specimens from the Huskisson River area of
Tasmania described by Quilty (1971). Bulman (1970) dis-
cussed the Cambrian graptolites (except those later described
from Spain and Tasmania) and pointed out that the Siberian
Middle Cambrian graptolites are “‘of uncertain taxonomic
position (possibly representing a new order, but possibly
dendroid or tuboid)”” and that the single Norwegian Middle
Cambrian specimen has been “attributed to Dendrograptus.”
As Opik (1933, p. 115) noted, the affinities of the Norwegian
specimen are dubious. The Spanish specimens are similar to
those from Siberia (Sdzuy, 1974). Quilty (1971) described
three poorly preserved specimens that he thought could be
attributed to Dendrograptus and cited the presence (ibid.,
p. 174) of Protospongia, ‘‘hydroids and the brachiopods
Protorthis and ?O0tusia’ in association with the possible
dendroids, and stated that Opik (1951) had studied the fauna
and regarded it as “probably Middle Cambrian™ in age. The
precise phyletic relationships and the age of these Tasmanian
specimens of Dendrograptus appear to be uncertain. Quilty
(1971) also recorded specimens of Mastigograptus, Cacto-
graptus, and Acanthograptus from Middle Cambrian rocks
in Tasmania. Bulman (1970) indicated that the taxonomic
positions of Cactograptus and Mastigograptus are uncertain,

Résumé

Une fauna variée mais mal préservée de graptolites a été
découverte dans la partie inférieure de la formation Road River. Les
graptolites se trouvent dans une série stratigraphique d’au moins
1,100 pieds (335 m) d’épaisseur, qui comprend deux bancs & tri-
lobites. Ces trilobites indiquent un age Dresbachien inférieur (fin de
la zone a Cedaria, ou de la zone a Crepicephalus). Les graptolites
semblent étre parmi les plus anciens specimens du type dendro-,
graptide découverts a ce jour et sont répresentés par les especes des
genres Callograptus, Dendrograptus, Desmograptus et Dictyonema.

but he included members of the Family Acanthograptidae in
the Order Dendroidea and the Tasmanian acanthograptids
appear to be the oldest demonstrably dendroid graptolites
described to date.

The oldest previously recorded clearly dendrograptid
dendroids are in Late Cambrian faunas described by
Ruedemann (1933, 1947) and Decker (1945). Most of the
described specimens are from the later part of the Late
Cambrian (Franconian and Trempeleauian). Some specimens
from the Nolichucky Shale in Tennessee may be as old as
early Dresbachian (Christina Lochman-Balk, written com.,
1974).

Stratigraphic Occurrence

Cambrian stratigraphy of the northern Yukon recently
has been outlined by Fritz (1974), following earlier studies by
Proctor and Norford (in Norris, Price, and Mountjoy, 1963;
and in Norford, 1964) as part of Operation Porcupine of the
Geological Survey of Canada. Fritz’s Section 4 (Road River)
lies about 13 miles (21 km) northwest of Trail River and
shows that Middle Cambrian fine-grained sandstone is over-
lain by limestone and shale of the Road River Formation
that bear long-ranging Protospongia sp. close to the base and
Late Cambrian (Cedaria—Crepicephalus Zones) faunas
several hundred feet higher. At Trail River, the contact
appears to be gradational (Norford, 1964, p. 3) but diagnos-
tic fossils are rare in the underlying sandstone; those that
have been found at Wind River [about 100 miles (160 km)
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south of Trail River] indicate the Albertella and Glossopleura
Zones (Fritz, 1974) but later time may be represented within
the rock-unit.

Cambrian graptolites and trilobites were collected by
Norford and Upitis in 1962 from stratigraphic sections in the
Road River Formation of the Richardson Mountains (most
collections are from the Trail River Section, Textfig. 1,
loc. 2, lat. 66°25'N, long. 135°32'W; Norford, 1964, p. 91,
92, 133, 134). The stratigraphic positions in the section are
listed below. The graptolites have been identified by the
senior author and the trilobites by W.H. Fritz.

Feet (m) above base

GSCloc. of measured section

53165 1,087 (331)

Taxa

Cedariacf. C. prolifica Walcott
Crepicephalus sp.

Kingstonia sp.

Lonchocephalus ? sp.
Shickshockia ? sp.
Tricrepicephalus sp.

53164 1,066 (325) Callograptus sp. 1
Dictyonemasp. |

Dendrograptus ? sp.

53163 870 (265) Callograptus sp. 2
Dictvonemasp. 2
Dendrograptus sp. |
Dendrograptus sp. 2
53162 803-805(244-245)  Tricrepicephalus ? sp.
53161 785(229)

53160 256-258(78--79)

Dendrograptus sp. 1?

Dictyonemasp. 1
Dendrograptus sp. 3
Dendrograptus sp. 4
Dendrograptus ? sp.
Dictyonema? sp.

53159 189 (58) Dendrograptus sp. 1?7
Dendrograptus sp. 5
Dendrograptus sp. 6
Dendrograptus spp.? (several

‘rhabdosomal fragments)

Fritz considers that both collections of trilobites (GSC locs.
53162 and 53165) may belong to the upper part of the
Cedaria Zone but more probably indicate the Crepicephalus
Zone. Both zones are lower Dresbachian and thus the ages of
the underlying and interbedded graptolites are early Dres-
bachian and some perhaps somewhat older. Both collections
are from beds of biogenic limestone; thus the specimens were
transported before burial and could be slightly older than the
containing beds.

Norford also obtained graptolites from the lower part
of the Road River Formation in two small collections in the
same area as the Trail River section. GSC locality 53166 is
from 24.5 feet (7.4 m) above the base of the Road River
Formation at another locality (lat. 66°25'N, long. 135°32'W)
on the Trail River; small fragments of Desmograptus sp. are
present. GSC locality 53168 is from a two-foot (0.6 m)
interval 300 feet (90 m) stratigraphically above the base of
the Road River Formation exposed in a Trail River tri-
butary section (lat. 66°28'N, long. 135°36'W; MNorford,
1964, p. 139), and includes Desmograptus sp. and Dendro-
graptus 7 sp. The precise ages of these two collections are not
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known, but their stratigraphic positions toward the base of
the Road River Formation indicate that both probably are
of Late Cambrian age and within or below the Crepicephalus
or Cedaria Zone. The specimens of Desmograptus seem to
be the oldest known representatives of the genus. Previously,
Bulman (1970) noted that, to that date, the oldest recorded
desmograptids were Early Ordovician, and Quilty (1971)
suggested that a specimen of Desmograptus from the
Zeehan District in Tasmania was Early Ordovician.

The Faunas

The Yukon Late Cambrian graptolites are poorly pre-
served, as are most other recorded Cambrian graptolites.
Among the Yukon specimens, only the basic outlines of the
rhabdosome branching may be determined. Thecae are
preserved so infrequently that their characteristics cannot be
used in comparisons with previously described specimens.
Because thecae are so rare in the Yukon specimens, and
because Ruedemann (1933, 1947) and Decker (1945) com-
monly described thecal characteristics in other North
American Late Cambrian and younger dendroid graptolites,
precise comparison with these other North American faunas
is not possible. Decker (1945) described an apparently
especially abundant dendroid fauna from Franconian age
beds in the Wilberns Formation in Texas, but the specimens
he illustrated are so fragmentary that comparisons with
them are not possible.

Dendroid Relationships

The presence of four different dendrograptid genera
(Callograptus, Dendrograptus, Desmograptus, and Dic-
tyonema) in the Yukon collections indicates that a significant
degree of phyletic differentiation had taken place among the
dendroid graptolites by the early part of the Late Cambrian.
Four main phyletic lineages (the families of dendroid
graptolites) may be recognized among the graptolites assign-
ed to the Order Dendroidea by Bulman (1970). Of the four,
the Anisograptidae and Ptilograptidae appear in the
Tremadoc-Arenig (latest Cambrian — Early Ordovician)
interval. The oldest members of the Dendrograptidae appear
to be the Yukon specimens, perhaps together with those
from the Nolichucky Shale in Tennessee. The earlier known
Acanthograptidae are those described by Quilty (1971) from
Tasmania.

Of the four dendroid families, the members of the
Family Acanthograptidae differ from the other three more
than the other three do among themselves. The Acantho-
graptidae are characterized by irregularly branching stipes
and by their very slender, elongate tubular thecae. Most of
them have a shrub-like aspect. Certain of them (Korema-
graptus, for example) appear to be remarkably similar to
certain tuboid graptolites such as Reticulograptus. Indeed,
the acanthograptids may include those graptolites that
phyletically link the graptolites that had shrub-like, sea-
weed-like aspects and modes of life with those that were
primarily encrusting in mode of life (tuboids, crustoids,
camaroids, and stolonoids). Modifications of the rhabdo-



some more suited to a fan-like or shrub-like growth habit
could have resulted in development of the graptolites
included in the Dendrograptidae. The now known fossil
record suggests that these developments were taking place
during the Middle Cambrian, and that several stocks of
dendrograptids were established by the early Late Cambrian.
The Yukon dendroids, though imperfectly preserved, broad-
en understanding of the evolutionary development of the
oldest graptolites.
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Systematic Paleontology

This section is authored by Berry. Prefix GSC refers to
specimens in the type collection of the Geological Survey of
Canada, Ottawa. The taxonomic categories, their diagnoses,
and the morphological terms used follow Bulman’s (1970)
synthesis.

Class GRAPTOLITHINA Bronn 1846
Order DENDROIDEA Nicholson 1872

Family DENDROGRAPTIDAE Roemer in Frech 1897

Genus Dendrograptus Hall 1858

Dendrograptus sp. 1
Plate 4, figure |

Material. One large but incomplete rhabdosome (GSC
40940) and four or five poorly preserved rhabdosome
fragments from GSC locality 53163, and possibly frag-
mentary specimens from localities 53159 and 53161,

Description. The figured specimen is broad, has a shrub-
like appearance and is approximately 55 mm wide and 45
mm long. The stipes commonly branch dichotomously, but
some were produced by lateral branching. Branching occurs
at irregularly spaced intervals of about 4 to 6 mm in the
proximal part of the rhabdosome and at intervals of about |
to 3.5 mm in the distal part. Stipes produced by dichotomous
branching commonly diverge from each other at 15 to 30
degrees. Those diverging from each other at the wider angles
are more common in the proximal part, whereas those
diverging from each other at narrower angles are more
common in the distal part. Stipes that were produced by
lateral branching are more common in the proximal part of
the rhabdosome than in the distal. Those developed by
jateral branching diverge from a principal stipe at 40 to
55 degrees.

Stipes are mostly about 0.3 mm wide but some are up to
0.5 mm wide. They are essentially straight for the greater
part of their length.

Thecae are difficult to distinguish. Apparent auto-
thecae are spaced at about 4 to 5 in 5 mm, and the few that
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can be seen are inclined to their stipe axis at 18 to 25 degrees.
Their apertural margins are straight, armed with a moderate
denticle, and are normal to their stipe axis. Autothecal
overlap is about one-third.

Discussion. The general aspect of branching suggests that the
species had a shrub-like aspect in life. The colony branched
relatively little initially, but as it developed branching became
more frequent. The breadth of the specimen and the thinness
of the stipes (most of them are about 0.3 mm wide) are
characteristics of the species that set it apart from others.

Dendrograptus sp. 2
Plate 3, figure 3

Material. Two fragmentary specimens from GSC locality
53163.

Description. The larger fragment (GSC 40941) is about 3 mm
long. A central, rather wide stipe appears to give rise to two
stipes by dichotomy. Lateral branching takes place in each of
these stipes and dichotomy in the remainder of the rhabdo-
some. The stipes between points of branching seem to
alternate between being relatively short (I to 4 mm) and
relatively long (4 to 8.5 mm). They diverge from each other
at 50 to 63 degrees at dichotomy, but commonly curve
toward each other within approximately 1 mm to enclose
angles of about 10 to 20 degrees.

The initial stipe is 0.7 to 0.8 mm wide. The stipes
produced at each dichotomy are slightly narrower than
those from which they originate. The most distal ones are
0.3 to 0.4 mm wide.

Discussion. These rhabdosome fragments are characterized
by the slight narrowing in stipe width after each dichotomy
and by their general branching patterns in which shorter
stipes alternate with longer ones between dichotomies. The
basic aspect of the rhabdosome fragments suggests that the
whole colony may have had a bush-like or shrub-like
appearance in life, and that it may have developed from a
stout central stem.

Dendrograptus sp. 3
Plate 3, figure 2

Material. One immature rhabdosome (40942) and two or
possibly three rhabdosome fragments from GSC locality
53160.

Description. The figured rhabdosome is approximately 18.5
mm long and 15.3 mm wide at maximum width. At its apical
end, it has a small disc-like structure that is 0.7 mm long and
0.3 mm wide and joined to a single stem-like stipe that is
0.9 mm long and widens from 0.3 mm at the join to 0.6 mm
at the point of branching.

Two primary stipes developed, apparently by dicho-
tomy, from the central stem-like stipe. The primary stipes are
2.5 mm and approximately 4.5 mm long before they branch
dichotomously, producing stipes that are 1.0 to 1.7 mm long
before they too branch dichotomously. The next stipes are
about 3 to 8 mm long before they branch by dichotomy.

In general, the stipes produced at each dichotomy
diverge from each other at 70 to 85 degrees for 1.3 to 1.6 mm,

3
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then turn inward toward each other through an angle of
45 to 55 degrees to become subparallel. The stipes are 0.45
to 0.55 mm wide throughout the rhabdosome.

Thecae were not observed, but the stipes have a general-
ly “wavy” or “‘zig-zag” aspect which appears to result from
one (or perhaps more) theca being formed at an angle to the
general trend of the stipe axis. Successive thecae seem to be
produced at a slight angle to the stipe axis, alternately to its
left and right.

Discussion. These specimens differ from other dendrograptids
in the Yukon collections by the lengths of the stipes between
dichotomies in the proximal part of the rhabdosome (which
are somewhat longer than those in the other species of
Dendrograptus) and by the marked divergence of the stipes
at each dichotomy followed by incurving to become essen-
tially subparallel.

Dendrograptus sp. 4
Plate 4, figure 2

Material. One fragmentary specimen (GSC 40943) from
GSC locality 53160.

Description. The rhabdosome fragment is approximately 15
mm long and 12 mm wide and apparently developed from a
thecate stipe. Two parts of the specimen may be recognized
and differ in branching characteristics. One part (central
and right side of fig. 2) branches dichotomously three times.
The points of dichotomy are spaced at intervals of 1.5 to
2 mm. The other part (left side) branches less frequently.
The initial stipe dichotomy is about 6 mm from the thecate
stipe. Subsequent dichotomies occur at 2 to 4 mm intervals.
The stipes arising from dichotomy diverge from each other
initially at 70 to 80 degrees, after a distance of about 1 to 2
mm they turn toward each other through an angle of 38 to
45 degrees (commonly about 40 degrees) to become essen-
tially subparallel.

The stipes in the main part of the rhabdosome are 0.6 to
0.75 mm wide. The thecate stipe is 1.0 mm wide.

Thecae are indistinct, but those in the main part of the
rhabdosome appear to be spaced at 6 to 7 in 5 mm. Thecae
on the initial thecate stipe are spaced at 4 in 5 mm. Their
apertural margins are moderately denticulate and are normal
to the stipe axis.

Discussion. The greater stipe width in this specimen sets it
apart from other species of Dendrograptus in the Yukon
collections. Another characteristic feature of the specimen is
the pattern of stipe curvature, that is diverging markedly
after stipe dichotomy but with subsequent inward curvature
to a nearly subparallel orientation.

Dendrograptus sp. 5
Plate 3, figure 1

Material. One possibly immature rhabdosome (GS< 40944)
from GSC loc. 53159.

Description. The specimen has a generally shrub-like aspect,
is approximately 14 mm long and is 18.5 mm wide at
maximum width.

The rhabdosome appears to have originated from a

single stipe or “‘stem” that is 1.3 mm long and 0.5 mm wide
close to the point from which primary stipes develop. The
two centrally positioned primary stipes branch dichoto-
mously at approximately 2 mm from their origin, and the
stipes produced at that dichotomy themselves branch
dichotomously at 2.5 to 3 mm from their origin. At the
second dichotomy, two of the stipes produced branch by
dichotomy at a distance of 2.5 to 3 mm from their point of
origin while the other stipes remain unbranched. The outer
two primary stipes branch by dichotomy at distances of 2.4
and 5.5 mm from their origin. Of the stipes formed at that
initial set of dichotomies, one does not branch again, but
the others branch at distances of 1 to 3.5 mm from their
origins.

The stipes initially diverge from each other at dichotomy
at 55 to 75 degrees but they turn toward each other within 1
to 1.5 mm to ultimately enclose an angle of 5 to 15 degrees.
They are 0.4 to 0.55 mm wide throughout the rhabdosome.

Thecae are indistinct except on two stipes. There, the
apparent autothecae are spaced at 8 to 9 in 5 mm, and they
have markedly curved free ventral walls. Their apertural
margins are straight and normal to the stipe axis. The
apertures have small denticles.

Discussion. Whether or not the specimen described is an
immature rhabdosome or but a rhabdosome fragment is
uncertain. The fairly constant stipe width of 0.5 mm and the
frequent stipe dichotomies, commonly at intervals of 2 to 3
mm in the proximal part of the rhabdosome, differentiate
this species from other species of Dendrograptus from the
Yukon.

Dendrograptus sp. 6
Plate 5, figures I, 2

Material. Fragments (including GSC 42537 and 42538) from
two or possibly three specimens from GSC locality 53159.

Description. The largest fragment (GSC 42538) is about 72
mm long and 40 mm wide. It has a central stem-like stipe
from which other stipes originate. The stipes are 0.8 to 1.1
mm wide in the proximal parts of the specimens at hand,
and 0.5 to 0.7 mm wide in the distal parts. Most are essen-
tially straight or slightly flexed.

Branching patterns are uncertain because the available
fragments seem to be from distal parts of rhabdosomes.
Branching is rather infrequent, but where present is dichoto-
mous throughout most of the specimens, although some
lateral branches occur in the apparently medial part of one
specimen. These form a 40 to 45 degree angle with the stipe
from which they originate. Stipes that arise by dichotomy
enclose a 20 to 35 degree angle. The angle between two
stipes that originate by dichotomy is about 30 to 35 degrees
in the medial part of the rhabdosome and about 20 degrees
in the more distal parts. Most stipes branch once and then
remain unbranched for the remainder of their extent in the
available specimens. Unbranched stipes as much as 45 mm
long occur in one specimen.

Thecae (presumably autothecae) are visible on many
stipes, spaced at 7 to 8 in 10 mm. They overlap about one-
half and are inclined to their stipe axes at angles of 12 to 22



degrees. Thecal apertures bear a distinct flange, or perhaps
lip, on their ventral margins.

Discussion. The infrequent branching and the relatively
wide stipes set these rhabdosome fragments apart from other
Dendrograptus in the collections. Because only rhabdosome
fragments are present, the generic assignment may be
questioned, but the general branching aspect appears most
similar to that among members of the genus Dendrograptus.

Genus Callograptus Hall 1865

Callograptus sp. |
Plate 1, figure 2

Material. One almost complete rhabdosome (GSC 40937)
from GSC locality 53164.

Description. The specimen is preserved as approximately
semicircular, but the orientation of the stipes suggests that
it was conical when in life position. The proximal end is not
preserved. The maximum length of the specimen is about
28 mm.

The stipes are spaced at 7 to 8 in 5 mm, are 0.4 to 0.5
mm wide, and are separated by narrow interspaces that are
0.15 to 0.25 mm wide. The stipes branch by bifurcation and
turn fairly sharply after bifurcation to become subparallel.
They are essentially straight. Stipe bifurcation occurs
irregularly at intervals of 5 to 12 mm, mostly within 7 to 10
mm of the previous bifurcation. A few stipes appear to
bifurcate only once in the length of the rhabdosome.

Thecae were not observed. Slender (0.1 to 0.2 mm wide)
dissepiments between some adjacent stipes in the distal
part of the rhabodsome seem to have formed by a group of
thecae diverging from one stipe and merging with those of an
adjacent stipe. Dissepiments are rare and occur only once
between the same pair of stipes.

Discussion. The relatively narrow interspaces between the
stipes and the greater width of the stipes compared to the
width of the interspaces are unique within Callograptus and
the characteristics set the specimen apart from other de-
scribed callograptids. The subcircular or uniform distal
edge of the rhabdosome suggests that growth proceeded
at essentially the same rate throughout the colony.

Callograptus sp. 2
Plate 1, figure 5; Plate 2, figure 1(?)

Material. Part (GSC 40938) of an immature rhabdosome
and probably also a fragment (GSC 40939) from the distal
part of a rhabdosome, both from GSC locality 53163.

Description. The immature rhabdosome has a distorted,
somewhat indistinct central area. The near-circular disposi-
tion of the stipes about the central area suggests that the
rhabdosome was conical in life.

The stipes are 0.3 to 0.4 mm wide; most are straight or
slightly flexed. They branch by dichotomy, apparently
irregularly, at intervals of 0.7 to about 7 mm. Commonly,
of the stipes produced at dichotomy one is two to four times
longer than the other before branching. They diverge from
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each other initially at 40 to 77 degrees, but turn toward
each other to ultimately enclose an angle of 12 to 30 degrees.
Distortion of the rhabdosome before or during preservation
appears to have been a significant factor in the observed
wide range in angles enclosed between two stipes formed by
dichotomous branching.

The immature specimen is typified by its thin stipes,
long stipe lengths before branching, and irregularity of
branching.

The fragment of the distal part of a rhabdosome in the
same collection has the same stipe width and irregularity in
branching as the immature rhabdosome and may be the same
species. The stipes turn inward toward each other after
dichotomy to enclose an angle of 5 degrees or less. The stipes
are separated by interspaces that are 0.4 to 0.6 mm wide.

Discussion. The species differs from Callograptus sp. 1 in
having narrower stipes and wider interspaces between the
stipes. Both rhabdosomes were apparently conical in life,
but the rhabdosome of Callograptus sp. 2 appears to have
had the aspect of a more loosely woven network of stipes
than that of Callograptus sp. 1.

Genus Desmograptus Hopkinson 1875

Desmograptus sp.
Textfigure 2

Material. One rather large rhabdosome fragment (GSC
40930) from GSC locality 53168 and three small rhabdosome
fragments from 53166.

Description. The largest fragment is approximately 50 mm
long and 15 mm wide; the others are small shreds.

TEXTFIGURE 2
Desmograptus sp.; drawing of largest
rhabdosome fragment in the col-
lections; GSC 40930, from GSC
locality 53168 (x2).
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The stipes are 0.5 to 0.7 mm wide; they anastomose
regularly. Stipe anastomosis forms ovoid interspaces that are
1.2 to approximately 5 mm long and 0.5 to 1.5 mm wide.
Most interspaces are 2 to 3 mm long and 0.7 to 1.0 mm wide.
Thecae are indistinct. No demonstrable proximal part of the
rhabdosome was found.

Discussion. Because only rhabdosome fragments are avail-
able, only a few characteristics may be described. The
regularity of stipe anastomosis indicates that the rhabdo-
some fragments are desmograptids.

Genus Dictyonema Hall 1851

Dictyonema sp. 1
Plate 1, figures 1, 3, 4; Textfigure 3A, B
Material. About 45 rhabdosome fragments and immature
rhabdosomes (including GSC 40931-40934) from GSC
locality 53164 and at least three fragmentary rhabdosomes
(including GSC 40935) from locality 53160.

Description. Fragments are up to 60 mm long. Two immature

rhabdosomes with the proximal regions moderately well
preserved are nearly complete circles, suggesting that the
rhabdosomes had a conical shape in life position. A small
bulb-like structure appears to be present at the centre of one
of the two. Although the preservation is such that branching
patterns are not distinct, the proximal areas of both rhabdo-
somes indicate that branching took place relatively rapidly
from a central stipe or stipes.

The stipes bifurcate in the most proximal parts of the
rhabdosomes in intervals of 2 to 3 mm. The next stipe
bifurcations take place within intervals of 1.0 to 12.3 mm,
succeeding ones occur irregularly at a distance of at least 4
mm from a previous bifurcation. The stipes turn somewhat
abruptly after bifurcation to become essentially subparallel.

The stipes are 0.35 to 0.45 mm wide and are separated
by interspaces that are commonly about the same width as
the stipes, although some of the interspaces are as narrow as
0.25 mm. The stipes are spaced at about 6 to 7 in 5 mm in the
medial and distal parts of the rhabdosome.

Dissepiments are 0.2 to 0.3 mm wide and are rare in the
proximal part of the rhabdosome, being spaced commonly
at 1 in 10 mm. They are more closely spaced in the distal
parts and may be as close as 5 or 6 in 10 mm in some areas,

TEXTFIGURE 3. Dictyonema sp. 1; drawings showing aspects of mesh. 3A, distal end of rhab- B
dosome fragment; GSC 40931; from GSC locality 53164 (x6). 3B, fragment
of rhabdosome; GSC 40932; from GSC locality 53164 (x3).



but as few as 2 or 3 dissepiments may be present in 10 mm in
certain areas in the distal parts of the same rhabdosomes.

Thecae are indistinct. Apparent autothecae seem to have
been long tubes that are inclined to the stipe axis at 10 to 18
degrees. Small sections of some rhabdosome fragments have
been partly pyritized, and the stipes stand out in low relief.
Such fragments reveal traces of what may have been bithecae.
The possible bithecae appear to be short and to have curled
partly around the autothecae.

Many stipes in the rhabdosome fragments have a
“wavy” or ‘‘zig-zag” aspect. This aspect of certain stipes
apparently results from the thecal budding pattern. One or
perhaps more autothecae appear to have developed from its
(or their) predecessors at a low angle. The development was
first to one side and then to the other of the general direction
of the stipe axis.

Discussion. These specimens are characterized by irregularity
in stipe bifurcation, relatively long distances between bifur-
cations in most stipes, and irregularity in distribution of the
dissepiments. Dissepiments are so irregularly distributed
that some specimens and even certain parts of some rhabdo-
somes appear more similar to Callograptus than to Dic-
tyonema. The generally “wavy” or “‘zig-zag’ aspect of many
stipes in most specimens is a unique feature of these speci-
mens.

Dictyonema sp. 2
Plate 2, figure 2

Material. One specimen (GSC 40936) from GSC locality
53163.

Description. The specimen is essentially fan-shaped, 35 mm
long and 28 mm wide at greatest width. A small bulb-like
structure at the apex is 1.5 mm long and 1.0 mm wide. A
stout stem-like structure 1.5 mm wide and approximately
1 mm long appears to originate from the bulb-like structure.
Stipes arise by dichotomy. Three stipe bifurcations take
place at intervals of 0.5 to 1.7 mm from the preceding
bifurcation in the proximal part of the rhabdosome. The
stipes apparently remained unbranched throughout the
remainder of the rhabdosome after the last dichotomy. Poor
preservation of the specimen makes recognition of stipe
branching uncertain.

The stipes are 0.45 to 0.55 mm wide and are essentially
parallel in the distal part of the rhabdosome; interspaces are
0.3 to 0.4 mm wide.

The rare dissepiments are 0.1 to 0.4 mm wide and spaced
at 1 to 3in 10 mm in the distal part of the rhabdosome and at
1 or 2in 15 mm in the proximal part.

Discussion. The long unbranched length of the stipes and the
uniform width of the stipes throughout the rhabdosome are
characteristic features of the specimen. The specimen may
have been part of a larger rhabdosome, but poor preser-
vation makes determination of this relationship unclear.
In comparison with Dictyonema sp. 1, this specimen has
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