No. 6.— Notes on Invertebrate Fossils, with Descriptions of New Species

By Percy E. RaymonDp

TABLE OF CONTENTS

PAGE

1. Pachytheca and Eggs of Trilobites . . . . 165
2. The Systematic Position of the Archaeocy: athmae . . . 172
3. Further Notes on Beatricea-like Organisms . . . . . 177
4. Trails from the Silurian at Waterville, Maine . . . . 184
5. The Nature of Phytopsis tubulosum Hall . . . . . 194
6. A Mid-Cambrian Gorgonian . . . . . . 198
7. A Middle Cambrian Isopod-like Crustacean . . . . . 200
8. A New Reteocrinus . . . . . . 203
9. An Unusually Large Isoteloxd Hypostoma . . . . . 205
10. A New Trilobite from Gaspé . . . . . . . 210

1. PacHYTHECA AND EGGSs oF TRILOBITES

Several years ago I became interested in the so-called eggs of tri-
lobites, described by Barrande from Silurian and Devonian deposits in
Bohemia. One of the three types which he illustrated is represented
by spherical bodies averaging about 4 mm. in diameter, and these,
when sectioned, proved to have a very remarkably well preserved
internal structure. Although their real nature is not yet fully under-
stood, it is obvious that they are not eggs. After showing them to a
number of zodlogists and botanists, without finding anyone who was
acquainted with their nature, I stumbled upon a brief description of
Pachytheea, and, upon looking up that genus, found that these large
“eggs” must be referred to it. At this juncture the late Professor
Lincoln Ware Riddle took up the study of the material with char-
acteristic enthusiasm, and expected to describe it, but his unfortunate
illness and much regretted death prevented his doing more than to
make a few notes and some camera-lucida sketches. The algal nature
of Pachytheca seems pretty generally admitted, but it does not appear
possible to point to any exactly similar structure among modern plants,
so that the nature of the organism has not as yet been fully demon-
strated. The remarkable state of preservation of the Bohemian
material permits the observation of certain facts not previously known.
It is in the hope of assisting in the explanation of this curious structure
that the accompanying notes and figures are presented.
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Spherical Eggs

In his classic work on the trilobites of Bohemia, Barrande described
three kinds of spherical bodies, which he considered to be the eggs of
trilobites. All were usually black in color and the distinction was made
on the basis of size. The largest were from 4 to 5 mm., the medium-
sized ones were about 2 mm. and the small ones did not exceed .66 mm.
in diameter. The specimens of the two larger sizes were reported as
being rare and always found isolated, whereas the very small ones were
abundant, great numbers occurring together in the same piece of
rock.

Barrande’s reasons for thinking that these objects might be the
eggs of trilobites were:

1. They are never found except in localities where there are many
fragments of trilobites.

2. In each of the three sorts the diameter is constant.

3. The spheroids are always black, whatever the nature of the
rock, except in the red strata of Division H.

4. The shell is thin and opaque, and easily detached by a blow.
The surface is brilliant as if polished. The interior, filled with semi-
translucent calcite, in some cases shows black spots and at the center
a crystalline nucleus.

5. Not all the specimens are preserved as spheres, but some are
crushed and bent in a way to suggest great flexibility of the corneous
envelope.

6. The larger spheres, the form of which is almost perfect, show, in
the few examples known, a cleft of variable form, such as one would
expect to find in an egg which had hatched.

7. The black external surface is always a little wrinkled in the best
preserved of the specimens.

Barrande further pointed out that the smallest spheres are of ex-
actly the same diameter as the length of the protaspis of Sao. Although
no young are known as large as the larger ones (2-5 mm.), still it might
be possible that the young of the specialized Ceratocephala verneuili and
Chetrurus quenstedti were of appropriate size.

The larger spheres were reported by Barrande to have been collected
from Stage E (Silurian), where they were associated with Ceratocephala
verneutls, Chetrurus quenstedii, Harpes ungula, Goldius edwardst, ete.
The smallest ones were found in Stages G and H (Lower Devonian),
always with the remains of Phacops fecundus.
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Large Spheres
Plate 1, figs. 14, 6, 7

In the Schary collection in the Museum of Comparative Zodlogy,
there are specimens of the larger spheres, 4.5 to 5 mm. in diameter,
from the Silurian at Butowitz, Lochkow, Wiskocilka, Ohvadka, and
Lodenitz, where they are preserved in limestone, and Borek, where
they are found in a calcareous shale.

The large spheres with a diameter of 4-5 mm. (Barrande, 1852, p.
276, pl. 27, fig. 3), on sectioning, showed wonderfully preserved struc-
ture. In a slice passing approximately through the center of a specimen
4.34 mm. in diameter, there is a large, nearly circular central space
filled with clear calcite containing elongate branching tubules. This is
1.8 mm. in diameter. Outside thisis a zone of radially arranged, small,
hollow, branching tubes, which extend to an outer covering consisting
of three coats. The zone filled with radial tubes is 1.1 mm. thick.
The outer covering is 0.17 mm. thick and shows an outer, dark layer
which is separated only indistinctly from the matrix; a middle zone,
with spine-like crystals of clear calcite; and an inner thin dark layer
without structure. It is this inner layer which generally forms the
coating of specimens broken from the rock, thus explaining the black
polished surface remarked upon by Barrande.

The radial tubes, when highly magnified, prove to have walls made
up of three coats, an outer and inner dark sheath, separated by alayer
of clear calcite. The space between tubes is crossed by very thin
transverse septa which are much more prominent in some sections
than in others. The tubes bifurcate at least once and in some instances
twice in the plane of the radial section. There is also a sort of grouping
indicated by irregular polygons in the tangential section which suggests
that a single tube may become divided into as many as sixteen before
it reaches the outer wall.

Externally, these spheres show no topographical markings other
than a single flattened or slightly concave area, which resembles the
hilum of a seed. It has about one-sixth the diameter of the whole body,
and appears to be the point of attachment. After repeated trials by a
number of persons, Dr. H. N. Coryell was the successful operator. A
section was obtained through a specimen perpendicular to this de-
pressed area. This individual was one which had been freed from the
matrix before sectioning, and, as usual with such specimens, shows
only the inner of the three coats. This coat is somewhat thickened
beneath the depressed area and this extra thickness extends outward
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from the area in question for about one-half of a quadrant. The zone
of radial structure is about .65 mm. thick at the pole opposite the point
of attachment, but at the latter area it is much thinned, the inner wall
approaches close to the outer one, and for a distance of about .50 mm.
radial elements are lacking. (See pl. 1, fig. 4.)

Embedded in the clear calcite of the central cavity, arranged in
directions approximately radial to a point near the pole opposite to the
area of attachment, is a tangled mass of small tubes. Similar masses,
without, however, the radial arrangement, are seen in the other slices.
T at first took these scattered tubes to be disrupted fragments from the
zone of radial structure, but Professor Riddle called my attention to
the evidence that they are really vestiges of a disintegrating filling of
the cavity in which they lie. These tubes are less straight than those
in the radial zone, and seemingly of less diameter. They agree with
the former, however, in having a very small lumen. The tube has an
outer and an inner wall, separated by a clear structureless zone. The
lumen is generally filled with a finely granular substance which appears
of brownish color under the microscope. Evidence of the breaking
down of the internal structure is seen in two of the slices, where the
inner wall of the radial zone seems to have shrunk away from the
radial elements.

This disintegration of the tissue within the organism furnishes strong
support for the view that Pachytheca was a structure which served as a
float for some seaweed, and is against the interpretation as a spore or
seed.

This organism apparently belongs to the genus Pachytheca, which is
supposed to be of algal nature, but about which opinion differs. The
original specimens of that genus were found in the *“ Ludlow bone bed”
near Hereford, England, but according to Barber (Ann. Botany, 5,
1891, p. 157), it occurs at almost all localities in England and Wales
where the beds transitional between the Silurian and Old Red sand-
stone outerop. Individuals showing the better structure were found in
the Wenlock near Malvern, and at Cardiff, Wales. The best descrip-
tion of the fossil is that by Barber, cited above, but the genus was
named by Hooker (Ann. Botany, 3, 1889, p. 135), though mentioned
as early as 1839 as “ Bufonites” by Murchison in the Silurian System.

Pachytheca, like the “trilobite eggs,” is a small spherical body, the
exterior marked by a single small pit, only seen in the best preserved
specimens. When sectioned, a central cavity is found, surrounded by
radiating, branching tubes. The cavity itsel also contains irregularly
arranged branching tubes like those of the specimens from Bohemia.
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These bodies were supposed by Murchison to belong to the “fish”’
with which they are associated in the “bone bed,” but Hooker (Quart.
Jour. Geol. Soc., London, 9, 1853, p. 12) described them as spore cases
of Lycopodiaceae, upon which they were hailed as the oldest land
plants. The same author, in his paper of 1889, changed his opinion of
the nature of the fossils, and stated that they were probably of algal
origin, an opinion in which Barber (1891) concurred. In the meantime,
there had been considerable discussion of these objects, Dawson having
considered them to be seeds, and others going to the extreme of doubt-
ing their vegetable nature. Doctor Duncan, in a comment on Dawson’s
paper (Quart. Jour. Geol. Soc., London, 38, 1882, p. 108) suggested that
the organism is the float or conceptacle of a seaweed.

Professor Riddle believed that the Bohemian specimens were of algal
nature, and compared them with the floats of Sargassum. He called
attention to the loose threads in the matrix of the central cavity as
an indication of the degeneration of tissue in this region, and sec-
tions show that the air space was larger in some individuals than in
others.

In Bohemia and in the Wenlock of England and Wales, Pachytheca
oceurs in limestones which carry an abundantand strictly marine fauna.
In the Ludlow “bone bed,” which consists of osseous and coprolitic
matter, fish, eurypterids and a few poorly preserved brachiopods and
molluses occur with the little spheres. The shale beneath the bone bed
is, according to Murchison, full of stemns of “fucoids.”

At the locality at Cardiff, Pachytheca was found in company with
great quantities of fragments of Nematophyecus, a gigantic seaweed
which Dawson supposed to be a conifer. No connection hetween the
two has, however, been proved. Scott (Encyclopaedia Britannica,
11th ed., article on Palaecobotany) states that in one case the “spherical
thallus was found seated in a cup-like receptacle. There can be little
doubt of the algal nature of the fossil, but beyond this it is impossible
at present to carry its determination.”

Spheres of Medium Size

The spheres of medium size (diameter 2 mm., Barrande, 1852, p.
276, pl. 27, fig. 2) were too few in the collection to use any of them in
making sections. A fragment of limestone from the Silurian at Butowitz
contains a small aggregation of them in a nearly circular area about 8
mm. in diameter. In this group there are about twenty specimens,
crowded together, and many of them rather poorly preserved. The
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mndividuals exfoliate in the same way as the large spheres and probably
have the same nature. They occur at the same horizon and localities
as the large ones.

Spheres of Small Size
Plate 1, fig. 5

The spheres of small size (diameter less than 1 mm., Barrande, 1852,
p- 276, pl. 27, fig. 1) occur in great numbers in certain of the Devonian
beds, all the specimens in the Museum of Comparative Zoélogy being
from Stage G at Chotecz, Bohemia. They appear to occur in irregular
aggregates, in some cases so abundantly as to be in contact with one
another, in others disseminated through the rock. At first glance these
specimens, of course, suggest oélites, but in thin sections it is seen that
they have a definite brown to black outer envelope. This is in most
cases filled with clear calecite. In very many of the sections the envelope
is deformed, invaginated, wrinkled, or broken, showing that the
envelope was weak. In this respect they differ markedly from the larger
spheres. The outer coat of some of the best preserved specimens
appears to be made up of numerous small cells, with wrinkles or spines
on the surface. A few individuals show within the wall groups of
smaller bodies like the containing one, but not eircular in outline, and
not of uniform size among themselves. In no case is the outer capsule
entirely filled. One specimen contains two internal bodies, about
which the outer wall has shrunk, another four, filling about one-half
the area, still another has three. All these are in thin section no. 352.
Such specimens suggest the sporangia described by Dr. Clarke from
the Lower Middle Devonian of western New York (Amer. Jour. Sci.,
1885, 29, p. 288, figs 10, 13), and it seems not at all improbable that
these Devonian “eggs’’ are spores or sporangia.

H

Capsule-shaped “ Eggs’

Barrande, Syst. Sil. de Boheme, 1, Suppl., 1872, p. 429, pl. 11, figs. 6, 11; pl. 18,
figs. 30-33; pl. 35, figs. 21-32. Fritsch, Problematica Silurica, 1908, pl. 10,
figs. 12, 13.

These “eggs” are elongate, cyvlindrical, with hemispheric ends, and
are from 1.5 to 2.5 mm. in length, and 0.75 to 1 mm. in diameter.
They occur always in masses, which Barrande classified as ovoid,
cylindrical, discoidal, and irregular. These masses, which are usually
from 10 to 30 mm. long, contain great numbers of individual capsules,
and have very much the appearance of aggregates of eggs, suggesting
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particularly the ova of gastropods. Barrande seemed to favor the
idea that these were the eggs of gastropods rather than trilobites, but
Walcott, after finding similar bodies within a Ceraurus, was inclined
to the belief that they were really the ova of trilobites. More recently
Fritsch has figured a group of these bodies as the coprolites of an anne-
lid or echinoderm, but has given no reason for this determination.

These specimens are all from the Ordovician, and the Museum of
Comparative Zodlogy contains a number from Stage D-d; (Upper
Ordovician) at Leiskow and Nusle. The state of preservation is such
that nothing can be ascertained of the internal structure, so they must
for the present remain as “problematica.” It is safe to say, however,
that they are of an entirely different nature from the spherical speci-
mens described above.

Billings (Quart. Jour. Geol. Soc., 26, 1870, p. 485), while searching
for limbs of trilobites, had sections cut from enrolled specimens of
Calymene meekt from Cincinnati. One of them, described and figured,
contained large numbers of small ovate bodies in the crystalline calcite
with which the interior was filled. These bodies were said to be about
one-eightieth of an inch in greater and one one-hundredth of an inch
in lesser diameter. Billings believed that these were eggs, but they
seem to have shown no structure, being merely lighter colored and more
opaque than the matrix. They were probably of the same nature as
the similar bodies found by Walcott in Calymene and Ceraurus.

Walcott (Bull. Mus. Comp. Zoélogy, 8, 1881, p. 216, pl. 4, fig. 8) has
written briefly on the eggs of trilobites. The specimens which he in-
vestigated were in thin sections of Ceraurus. The individual “eggs”
were much smaller than those described by Barrande, each being
cylindrical, with hemispheric ends, about 0.5 mm. in longitudinal and
0.25 mm. in transverse diameter. Over two hundred such were seen in
one scction of Ceraurus, partly beneath the head and partly under the
thorax, within the ventral membrane.

These “eggs” are seen in many sections of both Calymene and
Ceraurus, and appear to be fusiform or spherical as well as cylindrical.
In some specimens they are in the dark part of the matrix, but are more
frequently found in the clear calecite which fills the space between the
test and the ventral membrane. They do not seem to be confined to
any particular region of the body, but occur beneath cephalon, thorax,
and pygidium. This, and the fact that they are found in the fillings of
the appendages as well as in the body cavity, suggest that they are
really small odlites in the incipient stage of formation, with neither
radial nor concentric structure preserved. These bodies and the ones
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found by Billings are of about the size one would expect the eggs of
trilobites to be, but even if they are eggs, their location and preserva-
tion is such that they furnish no information about the location of the
genital organs or the structure of the egg.

Summary

After a review of the literature, it can only be said that none of the
specimens so far deseribed has been proved to be the egg of a trilobite.
The larger bodies considered by Barrande to be ova are certainly not
such, and the smaller ones, even if correctly identified, have furnished
no information of any value.

2. THE SYSTEMATIC POSITION OF THE ARCHAEOCYATHINAE

Since the time of the description of the genus Archaeocyathus by
Billings in 1861, opinions have differed as to the nature of the organ-
isms which secreted the skeleton so named. From the original sugges-
tion that they were intermediate hetween corals and sponges, opinion
has ranged from the calcareous algae or Protozoa to sponges or per-
forate madreporarian corals. This last disposition of them seems at
present to be the “official”” one, as it is adopted in the Eastman-
Zittel Text-book of Palacontology, and in many American text-books
of Geology.

The present status of American opinion in regard to these animals
was reached before the publication by Mr. T. Griffith Taylor of his
splendid monograph on the Archaeocvathinae (Memoirs Royal Soc.
of South Australia, 2, pt. 2, 1910) of Australia. He was able to show
that the animals could be classed neither as sponges nor corals, but
occupied an intermediate position, possibly representing a group
ancestral to both the calcareous sponges and the Anthozoa.

It is partly to call renewed attention to Mr. Taylor’s excellent work
on the morphology and classification of this group, and partly to record
certain observations which some well-preserved specimens allowed me
to make, that this article is written.

Taylor has pointed out that the skeleton in this group is essentially
a hollow, double-walled cone, the walls joined to each other by
vertical radially arranged septa which may or may not be supple-
mented by tabulae, synapticulae, or dissepiments. There is a great
deal of variation in form, so that specimens may be conical, tubular,
cup-shaped, saucer-shaped, or in extreme cases may have no central
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cavity, but grow as nearly flat expansions. Many species have the
proximal end in the shape of a blunt point, showing a very small base
for attachment, whereas others develop considerable thickness of
exothecal tissue forming a wide, solid base, within which is the conical
cup.

Taylor has emphasized the fact that the walls are the essential
features of the group. Both of them have the appearance of a lace-like
network, the perforations in the outer wall being generally smaller
than those of the inner one. The space between the walls Taylor has
called the intervallum and sueh septa or tabulae as cross it are, like
the walls, highly perforated. The intervallum is of nearly constant
width in all of the parts of the cup more than a half centuneter above
the proximal end, and does not increase with the expansion of the cone.

Mode of Growth of the Skeleton

It is not uncommon to find, in various genera, e.g. Archacoeyathus,
Spirocyathus, Ethmophyllum, and Pyenoidoeyathus, speeies in which
more or less pronounced annulations are developed. I was fortunate
enough to find in material obtained by the late Prof. J. D. Whitney
many years ago at Silver Peak, Nevada, three specimens, one of
Ethmophyllum and two of Spirocyathus, which show that these an-
nulations represent resting places in the growth of the skeleton. The
Ethmophyllum was, before cutting in order to determine the genus,
12 mm. high, and in the upper 2 mm. expands from a diameter of 8 mm.
to one of 10.5 mm. In this genus the pores of the inner are much larger
than those of the outer wall. The specimen shows clearly that the
mner wall extends entirely to the margin of the cup, where it joins the
outer one. The intervallum is, therefore, entirely enclosed between
the two walls.

A young Spirocyathus, 17 mm. high, shows on one side a rather con-
siderable scar of attachment, above which there are concentric lines
suggestive of an epitheca for a height of 9 mm. No pores are visible
in the outer walls in this area. On the side opposite to the pronounced
scar, the pores begin 7.5 mm. above the base. The first distinet annu-
lation is 8 mm. above the base and there are six in all. There 1s general
expansion of the cup up to the last annulation, then a very sudden
contraction, so that whereas the diameter at the next to the highest
annulation is 7.5 mm., it is only 5.5 at the top. In this case the aper-
ture is so contracted that only a very small oval opening remains. As
in the Ethmophyllum the inner wall joins the outer one, so that the
the internal structure is entirely concealed.
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A larger specimen of what appears to be this same species of Spiro-
cyathus 1s about 57 mm. high and approximately 11 mm. in diameter
46 mm. above the base. It shows twelve prominent annulations, the
highest of which is slightly less than the maximum diameter below.
As in the other specimens, the walls meet, concealing the septa and
other intervallar structures.

Taylor has pointed out that in all but four of the eighty species
known to him, the inner portion of the cup is empty practically to the
top. Further, he found, by making thin sections, that the inner and
outer walls appeared to arise simultaneously from a basal plate, and
that six prumary septa arose together. His observations were made on
Archaeocyathus, but numerous sections of Ethmophyllum from Silver
Peak, Nevada, confirm his results as to order of septation. One such
section, showing six septa, is .90 mm. in diameter. Another section,
close beside it, is 1.5 mm. in diameter and shows eight septa. A section
3.5 mm. across has fourteen septa. Another of the same size has eight-
een, and is the smallest T have seen which showed the vesicular struc-
ture which is characteristic of the inner wall in this genus.

Taylor found no evidence of regularity in the appearance of new
septa. They probably do arise in pairs, but as shown by sections of
Archaeocyathus from Silver Peak, they may arise from either the
mnner or the outer wall. Once they have grown across the intervallum,
there is no way of differentiating a new from an old septum.

From the evidence cited above from specimens from Nevada, it
appears that the upward growth is by periodic additions, the place of
growth being on the summit of the intervallum. In the Coscinocya-
thidae the perforate tabulae are deposited at the time of constriction,
being merely expansions of the inner wall. In the Archaeocyathidae
and other families where tabulae are absent, new growth must have
proceeded by resorption of that portion of the inner wall which overlay
the intervallum. Evidence of this is seen in the shelves which project
into the inner cavity in some species of Archaeocyathus and Ethmo-
phyllum.

Taylor has commented upon the parallelism which exists between
species of Archaeocvathus and Coscinocyathus. He says: “It is inter-
esting to note that almost all the forms occurring in Archaeocyathus
are duplicated in Coscinocyathus. There are the same changes from
‘cone’ to ‘saucer,” while in several species the pores of the inner wall
are of the same size as those of the outer wall.” He then cites six species
in each genus which do not differ greatly except in the presence or
absence of tabulae. Considering the fact that the tabulae can only
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be gotten rid of by absorption, is it not possible that some of these
parallel species are really identical ?

Relationship to the Corals and Sponges

Taylor has pointed out that the Archaeocyathinae can in no wise
be compared with the compound corals, nor with the imperforate
Rugosa of the Palaeozoic, as would be most natural, but with the
perforate Madreporaria, a distinctly modern type. They lack the
directive septa of the *“ Tetracoralla’ but equally fail of possession of
the cyclical septal development of the Hexacoralla. The most cogent
argument of all against placing them as corals is the present observa-
tion that the inner wall covers the intervallum. Taylor has already
directed attention to the fact that the septa did not pass the inner wall
and that no columellar structure was developed except in Sompho-
cyathus and Anthomorpha.

Failing to place the group among the corals one must return to
comparison with the sponges. In that group two difficulties are en-
countered. First, entire absence of spicules; second, presence of radial
septa. On the other hand, many similarities are observed. If the
skeleton is to be clothed in flesh it is readily thought of as a secretion
of the mesoglea of a sponge. Such an interpretation would explain the
exothecal deposition in those species with large bases, and, equally
well, the absence of epitheca on the more numerous forms which lack it.
It would account for the unlikeness of the pores of the outer and inner
walls, for the absence of caleareous deposits inside the cup, and the
general perforate character of all the skeletal elements. The method of
growth accords with that of a sponge and it remains only to account
for the presence of septa and the absence of spicules.

Among modern sponges, absence of spicules is considered a special-
ized characteristic, forms with a skeleton of spongin being descended
from those with a more mineralized framework. Is it not possible that
the ancestor of the sponges had a continuous skeleton which became
degenerated into the form of spicules? The porous walls, tabulae, and
septa of the Archaeocyathinae lend themselves admirably to such a
view of the history, and, as Taylor has shown, in Dokidocyathus and
Dictyocyathus we have two genera of this group which in great part
lose the septa. Furthermore, Archacoscyphia minganensis (Billings)
from the Chazy, has a form so like Archacocyathus profundus that they
were originally considered as one species, but the former has been shown
to have a spicular skeleton.
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As to the origin of the septa there seems as yet to be no very plausible
suggestion. Within the group, however, there seem to be two ten-
dencies, one to loss of septa, as mentioned above, the other toward a
greater development of them, so that in Metaldetes they meet in the
center in the lower part of the cup, and in Anthomorpha the skeleton
is, superficially at least, very like that of such a coral as Craspedo-
phyllum. In Spirocyathus and Protopharetra the inner wall shows a
tendency to break down. Although the wall is never quite lost, a coral-
like form is simulated by some members of the group. In thinking of
the animal it is possible to conceive that, the inner space being pro-
tected and more or less permanent by reason of the walls, the feeding
cells may have migrated inward to unite in forming an inner digestive
cavity, the growing cells around the osculum may, since they were
youngest and most vital, have taken on sensory and capturing func-
tions, and somewhere in the dark ages between the Lower Cambrian
and Lower Ordovician, a coral developed out of an archaeocyathinid.

In our present state of knowledge, however, it can only be said that
the Archaeocyathinae are more nearly allied to the sponges than to the
corals. If they cannot be ranked as a phylum intermediate between
the two and possibly ancestral to both, then they should be classed
with the Porifera.

The description of two new species of this group follows.

Family ARCHAEOCYATHIDAE Taylor
Genus EtamorayLLUM Meek
ETHMOPHYLLUM CERATODICTYOIDES Sp. nov.
Plate 2, figs. 1, 2

A rather large, tubular, strongly annulated Ethmophyllum is repre-
sented in the collection by a single specimen about 60 mm. long. The
enlargements, of which the fragment shows seven, are narrow, promi-
nent, annular bulges, which near the middle increase the diameter from
18 mm. to 24 mm. The lumen is about two-thirds of the whole diameter
and like the outer surface shows expansions and contractions, which
do not, however, correspond exactly with the position of the bulges in
the outer wall.

The pores of the inner wall are much larger than those of the outer
one, the vesiculose inner layer is thin, and the septa close together. At
the lower end of the fragment, where it is 16 mm. in diameter, there
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are about 60 septa. The bulges do not seem to affect the course of the
septa. ;

No other Ethmophyllum with pronounced annulations has been de-
scribed. At least two species of Archaeocyathus, A.concentricus Borne-
mann and A. profundus Billings, show similar bulges, but neither has
a tubular shape. Closer comparison, externally only, however, may be
made with the three species of Pycnoidocyathus described by Taylor.

The chief reason for describing the specimen, however, is its peculiar
parallelism with the late Devonian hexactinellid, Ceratodictya.

Horizon and locality.— From the Lower Cambrian at Silver Peak,
Nevada. No. 9,298 in the Museumn of Comparative Zodlogy. J. D.
Whitney collection.

Family SPTROCYATHIDAE Taylor
Genus SpirocYATHUS Hinde
SPIROCYATHUS CONSTRICTUS Sp. NOV.
Plate 2, fig. 3

Form elongate, tubular, with numerous annular constrictions.
Central cavity about one-third the total diameter. Outer wall covered
with small, irregularly arranged pores. Inner wall rather thick, but
not vesicular. Intervallum crossed by irregular wavy septa which
are strengthened by numerous tabulae and dissepiments so that the
whole has a cellular structure.

This species is readily distinguished externally from the various
Ethmophylla with which it is associated by the absence of longitudinal
markings and the irregular nature of the pores of the outer wall.

Horizon and locality.— From the Lower Cambrian at Silver Peak,
Nevada. Holotype no. 9,299; paratypes no. 9,313, Museum of Com-
parative Zodlogy. J.D. Whitney collection.

3. FurTHER NOTES ON BEATRICEA-LIKE ORGANISMS

Since my previous publication on this subject (Geol. Survey Canada,
Mus. Bull. no. 5, 1914) I have collected a considerable amount of
material, and have extended the known geographical range of Crypto-
phragmus antiquatus as far south as Virginia. It is the purpose of the
present paper to record a number of new localities for that species and
to describe three allied forms.















































































































