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INTRODUCTION

In connection with the cooperative survey of Porto Rico, conducted
by The New York Academy of Sciences and the Insular Govern-
ment, the author spent the summer of 1915 collecting the Bryozoa.
The work was all done in the shallower waters about the island
down to a depth of about 30 fathoms or near the edge of the constal
shelf.

Dredgings were made at more than 50 stations, some of these
being repeated. The piles of docks and the roots of mangroves in
shallow water were examined, and material washed up on the beach
was looked over carefully. As my whole time was given to col-
leeting and sorting the material in this group, it seems safe to say
that the list here presented is fairly representative. Care was taken
to cover as many different ecological conditions as possible in the
region, various types of bottom, different degrees of exposure, and
varying depths.

The coastal shelf of shallow water about Porto Rico is very nar-
row. The broadest part is on the southern shore, but even here it
extends usually only a couple of miles until the bottom plunges
abruptly to the depths of the Caribbean Sea.

No previous attempt has heen made to list the bryozoan speeies
of this region and only a few have been recorded incidentally. Busk’s
report (1884) on the group taken by the Challenger Expedition
lists only 5 species taken ncar Porto Rico, Levinsen (1909) mentions
a few species from the nearby Virgin Islands, and Osburn (1940)
has deseribed a new species of Cornucopina taken by the Tirst John-
son-Smithsonian Deep-Sea Expedition,

The region about the Tlorida Straits and the Tortugas Tslands
has been fairly well studied. Pourtales (1867) listed 7 species
and his material was then turned over to Smitt (1872-73) who de-
termined about 90 species in the Pourtales dredgings about the
Straits and the Tortugas. Osburn (1914) reported on his collections
in the shallow waters near the Tortugas Islands, recording 83 species
and adding 40 species to Smitt’s list. Canu and Bassler (1928)
covered a larger territory and deeper water—Yucatan Strait, Gulf
of Mexico, and the Florida coast to the Bahamas—and added about
80 more species to the list of those previously known from this area.

Of the remainder of the West Indian and Caribbean region very
little is known. The largest list is that of Osburn (1927) who re-
ported on 23 species colleeted in the shallow waters about Curacao
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Island by Dr. C. J. van der Horst. In 1888 Agassiz mentioned
7 species collected by the “Blake”; in 1850 Duchassaing listed
5 from the Antilles; Sonder in his “Coll. Binder” mentioned Zoo-
botryon pellucidum as an alga under the name Ascothamnion trinita-
tis;, Lamouroux, in 1816, described Amathia alternata from “Mer
des Antilles”, and in 1786 Ellis and Solander described Pasythea
(Cellaria) tulipifera from Jamaica.

My own collections in the shallower waters of Porto Rico include
a total of 124 species and varieties, indicating a very rich bryozoan
fauna. Seven other species are known to occur in deeper water,
Careful collecting in deeper water off the coastal shelf should add
very materially to the list.

Included in the keys and distribution records of the present work
arce the other species known to occur elsewhere in the West Indian
region. The whole arca from the castern part of the Gulf of Mexico
to the Lesser Antilles is so generally uniform and the currents of
the gulf and the Caribbean Sea run in such a manner that there
scems to be no good reason why the shallow water species, at least,
should not be distributed rather uniformly where local ecological
conditions will permit. This distribution will include to a lesser
extent the Bahamas, the Bermudas, and the coast northward to the
Carolinas where the Gulf Stream runs over or close to the coastal
shelf. The fishing banks off Beaufort, North Carolina, where the
reef at 13 fathoms lies in the edge of the Gulf Stream, present a very
typical tropical bryozoan fauna.

The bryozoan fauna of the West Indies is very similar to that
of the warmer waters of the eastern Atlantic and the Mediterranean
Sea. Like that of any tropical region it contains some subtropical
species and even some that are more characteristic of colder waters.
The latter are usually found at some depth, for a considerable
number of species appear to have a rather wide range of tolerance
for both depth and temperature. As in any such neglected region,
some undescribed species occur, along with numerous others not
known to occur elsewhere. It would be dangerous, however, to
predict that they are limited to the West Indies, for tropical species
of Bryozoa have a disturbing habit of turning up almost anywhere
in warm seas in true circumtropical fashion. Some of the species
of the present list range northward as far as Cape Cod or even
farther, and southward to Brazil, and on to Patagonia. The recent
work of Marcus (1937, 1938, and 1939) shows that a large number
of the present list range at least as far south as Santos Bay, Brazil.
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The writer is especially indebted to Dr. R. S. Bassler of the United
States National Museum for the privilege of studying numercus
types and other material, and to Dr. Anna B. Hastings of the British
Museum of Zoology for the comparison of a number of my specimens
with the types.

SYSTEMATIC ACCOUNT
BRYOZOA Ehrenberg 1831

The Bryozoa form a very distinet group, distinguished by a num-
ber of characters which set them aside very distinctly from all other
invertcbrates, Whether the group is eventually determined as a
phylum, a subphylum, or a class, need not concern us here.  Also we
need not discuss Cori's recent attempt, 1929, to separate the endo-
proctous forms as a distinet phylum, the Kamptozoa, since this has
not met with much response and bryozoologists will no doubt con-
tinue to include all of them in their work.

With a few exceptions among the Endoprocta, they are highly
colonial, budding oceurring in a number of ways,—terminal, lateral,
dorsal, frontal, or stolonate. The zoarium (colony) may be ereep-
ing, erect, or encrusting. The individuals consist of an outer wall
(zooecium) into which the lophophore and tentacles arc usually
retractile (endoproctous species simply roll the tentacles inward).
The zooecial walls may be gelatinous or chitinous, or in most species
more or less heavily caleified. The individual is always small, sel-
dom more than a millimeter, but the colonics frequently measure
several centimeters and occasionally much larger, up to one-third
ol a meter. They are usually white or pale yellowish, but may
range through the whole spectrum to occasional species so deeply
violet that they appear black; a few ave transparent.

The great majority of the species are marine, distributed from
the polar seas to the tropies and from the ghore line down to great
depths.

Key to T CLASSES OF BRY0Z0A
1. Tentacles rolled inward, not retractile into the zooecium, anal opening within
the tenfacleBINg oo s ssiasns ENTOPROCTA, page 326.

2. Tentacles retractile, nnal opening outside of the feniacle rving . ....oooiiin
............................................. TCTOPROCTA, page 327.

Kry To THE OrDERS OF EcTOrRoCTA

1. Mostly marine, with a cireular tentacle ring . .GYMNOLAEMATA, page 327.
2. Fresh-water Ectoprocta with a horse-shoe shaped tentacle ring .............0
..................................... PHYLACTOLAEMATA, page 407.
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KEY T0 THE SUBORDERS 0F (Y MNOLAEMATA
1. Opening of zooccium ecircular, not closed by an operculum

.......................................... CYCLOSTOMATA, page 327,

2. Opening closed by a movable opereular valve like a little trap-door

.......................................... CHILOSTOMATA, page 344,

3. Opening closed by puckering a membrane which resembles o fringe of setae ...

......................................... CTENOSTOMATA, page 335,

The above keys and all of those which follow throughout this
work are meant to refer only to species oecurring within the West
Indian region. They would have to be much expanded to cover
all of the exceptions among species in other parts of the world.

Class ENTOPROCTA Nitsche 1869

This group includes forms with stalked, naked polypides, with
tentacles which are bent inward instead of being withdrawn into
a gooecium, and in which the anal opening is within the ring of
tentacles. In 1929 Cori separated them from the Bryozoa in a
distinct phylum, the Kamptozoa, but this has not yet been generally
accepted and as they are usually dealt with under the Bryozoa they
are included here. The species are few in number and generally
widely distributed.

Family PEDICELLINIDAE Hincks 1880
PEDICELLINA Sars 1835

Colony stolonate, the individual stalks not enlarged to form a
muscular, barrcl-shaped base.

Pedicellina cernua (Pallas) 1771

Common off the mouth of Guanica Harbor at about 6 fathoms. The
species is well known and is widely distributed in Atlantic waters
and north to polar seas. On the eastern coast of the Americas
it has been recorded from Nova Scotia (Cornish 1907) to Santos,
Brazil (Marcus 1938). In the West Indian region it has been re-
corded only by Osburn at the Tortugas Islands (1914: 212).

Oceasional specimens have a few spines on the stalk, but for the
most part they are bare.

BARENTSIA Iincks 1880

Colony stolonate, stalks enlarged at the base into a muscular,
barrel-shaped structure.
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Barentsia discreta (Busk) 1886

Taken several times off Guanica Harbor at 5 to 10 fathoms. The
species is easily recognized by the peculiar pores in the stalk.
Widely distributed over the world, Osburn (1914: 185) recorvded
it for the Tortugas Islands, but otherwise it has not been noted
for the West Indian region. Verrill (1900) recorded it from Boer-
muda as a new specics under the name B. timide, and I have also
seen the species from there. It ranges [rom Cape Cod to Santos,
Brazil {Marcus 1938) on the Atlantic coast.

Class ECTOPROCTA Nitsche 1869

Nearly all the Bryozoa in all parts of the world belong in this
class. The zooids are housed in a zooecial wall, which may be cal-
carcous, chitinous, or gelatinous, The tentacles are attached to a
lophophore and may be withdrawn into the zooccium by retractor
muscles. The anal opening is situated outside of the tentacle ring.

Order GYMNOLAEMATA
Suborder CYCLOSTOMATA Busk 1852

The individuals are tubular with a cireular aperture which is not
closed by an opercular valve. All are caleareous and form colonies
which may be encrusting or erect. Reproduction is accomplished
by certain individuals, gonozooecia or avicells, which are usually
much expanded and provided with a spceial opening the ocoeciopore.
Polyembryony occurs, a single embryn budding te form a large
number of larvae.

Key 10 1HE GENERA

1. Erect, or semi-erect branches .........ccoiiiiiiiiiiiiiiii e, 2

Entirely encrusting _.o.....covirininininiocao i 2
2. Flexible with horny joints -
Rigid without joints ...........c.ccveieiins SRR A R 4.

3. Branches slender, of two series of zooecia ................. Crisia, page 328.
Branches flabellate, more than two series of zooecia ... Crisulipora, page 332.

4. Stem and branches rounded .......iv i i e 5.
Branches flattened, zooccia all on one (frontal) side ............c.coont. 6.

5. Zooecial apertures on all sides of branch ............ Entalophora, page 330.
Apertures on frontal side only, ooecia on dorsal side .... Hornera, page 334.

6. Zooecia irregularly arranged ..........cciiiiiiiiiiiiii i s i
Zooecia arranged in alternafing series along stem .............o.oin 8,

7. Ocecium on the frontal side among the tubules ..... Diaperoecta, page 331.

Doecinm on the dorsal Side . .osvaevur v nvs vorvmnanas Tervia, page 333.
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8. Dorsal side of stem with numerous pores ...........ov vvevven.s [Cristnal *

Dorsal side without pores, ooccium a frontal inflation between the tubules

................................................... Idmonea, page 333.

. Zoarium discoidal, ooecium centrally located ........ Lichenopora, page 334.
Laarifini 1obate OF TTHERT wamienrrmivwmnuem s viwme a i srsaiseas aacmamm i 6

10. Qoecium pyriform, in scries with the tubules ................

Qoecium expanded transversely to the tubules

o

11. Zoarium of linear encrusting branches ............... Proboscina, page 329.
Zoarium of flabellnte encrusting branches .......... Oncousoecia, page 329.
12, Qoecium spreads around zooecial tubules, small adventitious tubules among
the TUnctional ONE8 cun dimemmsiss v sime oo b Diplosolen, page 333.

Oocecium lies between the tubules, disarranging them, no adventitious tubules
.................................................. Plagioecia, page 330.

CRISIA Lamouroux 1912

Crisia elongata Milne Edwards 1838

Crista eburnea form denticulata Smitt (1872) 4.
Crisia denticulata Osburn (1814) 185, —Canu & Bnssler (1928) 158,
Crisia elongata Canu & Bassler (1928) 157.

This species has been given careful redescription by Harmer
(1915: 96-102. pl. 8, figs. 1-8). Our material from Porto Rico seems
to agree in every important detail,

The internodes are usually clongate, average about 14 to 16 tubules,
but ranging from 6 to 30, slightly sinuated, and the joints of both
branches and radicles are jet black, brownish in young parts of the
colony., The gonozooid, or ovicell, is situated usually near the
middle of an internode, short, suddenly and broadly inflated. The
ooeciopore, or opening of the ovicell, is a transverse slit and there
is no development of a tubular ooceciostome. The ooecial characters
agree closely with the figures given by Harmer (1915).

It is my belief that the determination of C. elongata disposes of
the questionable occurrence of C. denticulata in West Indian waters.
Certainly my own material from the Tortugas Islands, doubtfully
recorded as denticulata, appears to be elongata. It will be noted
that none of the specimens recorded by Smitt, Osburn, and Canu
and Bassler as denticulata showed the ovicells, rendering positive
identification practically impossible,

C. elongata occurs around the world in warmer waters. It was
dredged at several of our Porto Rican stations off Guanica Harbor
at 6 to 11 fathoms and is evidently well distributed in the West
Indian region.

* Names in brackets not treated in this paper.
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Crisia ramosa Harmer 1891

This species with colorless joints and long radicle internodes is
easily distinguished by its round oceciopore situated in a flaring or
trumpet-shaped ooeciostome. The ovicell is pyriform, gently in-
flated from its base to its widest part near the top, which is rounded.
Determined for only one locality, near Caribe Island, off the mouth
of Guanica Harbor. It has not been previously recorded for the
West Indian region, but Marcus (1937: 17) lists it for Brazil and the
writer has specimens from the Bermuda Islands, and from Beaufort,
North Carolina.

It seems probable that the “Crisia species” with white joints
listed by Canu and Bassler (1928: 157) for the Gulf of Mexico
is this species.

Family ONCOUSOECIIDAE Canu 1918

Linear or lobate encrusting colonies, the ovieell in line with the
tubules, not greatly modified, the ooeciopore either terminal or
frontal.

ONCOUSOECIA Canu 1018
Oncousoecia arcuata Cann & Bassler 1028

The branches are long, somewhat arcuate; ovicell globular, as
wide as the branches, ooeciostome terminal. Recorded by Canu and
Bassler (1928: 158) for the Florida Strait at 56 fathoms. Not taken
at Porto Rico.

PROBOSCINA Audonin 1826
Proboscina robusta Canu & DBassler 1928

Long biserial branches which widen to 3 or 4 series of tubules
before bifurcating. Tubes short and transversely striated. No ovi-
cells observed. Canu and Bassler (1928: 157), north of Cuba at
143 fathoms. Not taken at Porto Rico.

Proboscina floridana (Canu & Bassler) 1928

Branches dichotomous, small, palmate; tubules eylindrical, trans-
versely striate. Ovicell orbicular, with a small salient oocciostome
at the center. Canu and Bassler (1928: 158, Peristomoecia), Florida
Strait, 56 fathoms. Not taken at Porto Rico.

Family ENTALOPHORIDAE Reuss 1869

Zoarium consisting of rounded, erect, usually branching stems,
with the tubules arranged on all sides.



330 SCIENTIFIC SURVEY OF PORTO RICO

Apparently there are two species of Entalophora among our ma-
terial from Porto Rico, but their relationships to the species previ-
ously listed for the West Indian region appear to be problematical.

ENTALOPHORA Lamouroux 1821
Entnlophc;ra delicatula (Busk) 1875

PratE 1, FIGURE 4
Entalophora deflexa Smitt (1872) 11.
Mecynoecia defleza Canu & Bassler (1928) 160.
Entalophora delicatula Marcus (1937) 24,

Zoarium erect from a rather broad base which is attached to
nlgae, stems of hydroids, or to other bryozoans; sparingly branched,
often a single erect stem not much larger than the attached base.
Ovicell located between the tubules near the somewhat enlarged end
of the stem, or immediately below a bifurcation. In one case a
similar ovieell was present on the enerusting base. The ovicell is
not perforated by the tubules lateral to it, but it sometimes partially
cncloses a few of them. The ooeciopore is a semilunate slit at the
base of one of the tubules near the upper end of the ovicell.

Porto Rico, a number of specimens taken at Station 2377, between
Ratones and Caribe Islands at 6 to 11 fathoms.

Entalophora proboscideoides Smilt 1872

A more slender species than the preceding. Not taken at Porto
Rieo. Smitt (1872: 11) desecribed it from west of the Tortugas
Izlands at 68 fathoms.

Family PLAGIOECIIDAE Canu 1918

PLAGIOECIA Canu 1918
Plagioecia dispar Canu & Bassler 1928
Not taken at Porto Rico. Canu and Bassler (1928: 159), Straits
of Florida at 56 fathoms. The species is distinet from the well-

known P. sarniensis (Norman) in its very elongate ovicell which is
remote from the margin.

Family DIAPEROECIIDAE Canu 1918

The ooecial cavity is traversed by zooecial tubules, the oocciostome
non-terminal and not associated with a zooecial tubule, often turned
forward or recurved.
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Key 1o Tne Genena
1. Zoarium crect, without joints ..........co..o.ioia..e Dinperocein, page 331.
2. Zoarium erect, with flexible joints .................... Crisulipora, page 332.
3. Zoarium encrusling, with flabellate lobes, minute functionless tubules scat-
tered among the normal ones ...l Diplosolen, page 333.

DIAPEROECIA Canu 1918
Diaperoecia floridana NEW SPrECIES
Prare 1, Ficune 3

Idmonca milneana Smitt (non D'Orbigny) (1872) 8. pl. 3, figs. 14 17,
Diaperoecia radivata Canu & Bassler (non Kirkpatriek) (1028) 160. pl. 31, figs. 3-5.

It appears that this species has never been properly named. Smitt
(1872) misidentified it with Idmonea milneana D'Orbigny 1839.
Canu and Bassler (1928) mistook it for I. radicata Kirkpatrick 1888,
but later corrected the error (1929: 538-540) without renaming the
speeles since their material was not satisfactory for close study.

The writer has some very fine speeimens from the fishing bank off
Beaufort, North Carolina, at 13 {athoms, some of them as much as
25 millimeters in height, much branched and in some cases the branches
anastomosed. There is considerable variation in the width of the
branches, ordinarily from 0.70 to 1.00 millimeters, often a little wider
near a bifurcation and occasionally narrower branches oceur. Five
or six tubules, seven or eight near a bifurcation, make up the width
of a branch; the free portions of the tubules have some tendency
to ocour in diagonal rows, and the lateral ones may be connate for a
part of their length. The dorsal side of the branch is very definitely
wrinkled transversely. The free portions of the tubules are about
0.40 millimeters long, somewhat wrinkled, slightly tapering, the orifice
usually quite round.

The ooecium usually cncloses several tubules and is irregular in
outline, widest at about its middle part, measuring about 2.50 milli-
meters in length by about 0.90 millimeters in width, It is slightly
wrinkled on the narrower basal part only and is quite smooth over
most of its surface. The oocclostome is centrally located and re-
curved toward the base, its width about that of a tubule (0.16 to
0.20 millimeters), the oocciopore clliptical.

Strong unjointed radicle processes are developed from the dorsal
side of the zoarium near the base for additional support.

In our Porto Rican collections this species is represented only by
two small broken portions from Station 2341, off the mouth of Guanica
Harbor, at a depth of 23 fathoms. Smitt recorded it from Florida
(I. milneana) at 19 to 60 fathoms, and Canu and Bassler list it
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(D. radicata) from the Gulf of Mexico and the Straits of Florida
at 30 to 56 fathoms. The above description and the accompanying
figure are taken from the fine specimens collected at Beaufort, North
Carolina.
Diaperoecia rugosa NEW SPECIES
Puate 1, Ficurss 1, 2

Zoarlum crect, small, the largest specimen not over 10 millimeters
long, basal attachment wanting, but dorsal unjointed radicle pro-
cesses present; branched dichotomously, the branches varying from
0.30 to 0.40 millimeters in width, one to three (usually two) tubules
in a series. The whole surface, frontal and dorsal sides of the
branches, the free tubules, the entire oocecial surface and the radicle
processes, finely and evenly wrinkled transversely.

The free tubules are rather long, 0.30 to 0.60 millimeters, usually
decreasing slightly in size toward the end, the aperture round,
diameter of peristome 0.14 to 0.16 millimeters.

The ooecium is considerably inflated and is traversed by one to
several tubules (seven in one case). Kach of my four specimens
bears a single ooecium, in two of them the ooecium is near the
bifurcation and is forked as in Ficure 1, in the other two the ooecium
is situated farther down on the branch and is smaller and simpler
as in ricure 2. In the simple ooecia the ooeciostome is centrally
located, but in the forked ooecia it is situated, higher up near the
bifurcation, In any case the tubule is turned forward and flared out
widely like the bell of a trumpet. The tube at its base measures
about 0.16 millimeters, but as much as 0.25 millimeters at the trans-
versely elliptical opening.

The species appears to resemble Idmonea pulcherrima Kirkpatrick
in several characters, but in that species Harmer (1915: 130) indi-
cates a bulbous enlargement of the base of the oocciostome and does
not mention nor figure the surface wrinkles so characteristic of the
present species.

Four specimens from Station 2347, between Caya Caribe and
Caya Parguera, off Guanica Harbor, Porto Rico, 5% to 8 fathoms.

CRISULIPORA Robertson 1910
Crisulipora orientalis Canu & Bassler 1928
This erect, jointed species appears to have some of the character-
istics of Crisia and Tubulipora, which the generic name suggests.
The ovicell is traversed by the zocecial tubules, very definitely as

OSBURN, BRYOZOA OF PORTO RICO 333

in the family Plagioeciiduc. The flabellale Lranches may reach a
height of 25 millimeters.

Porto Rico, off the mouth of Guanica Harbor at 8 [athows, two
sinall colonies. Canu and Bassler (1928: 162) described it from
Igmont ey, Florida. It occurs as far morth as Beaufort, North
Carolina. Marcus (1937: 21) lists the Pacific species, C. occidentalis
Robertson, for Santos Bay, Brazil,

DIPLOSOLEN Canu 1918
Diplosolen obelium (Johnston) 1938

The specics is easily distinguished by the presence of minule
zvoecial tubules among the normal ones. The zoarium is flat and
encrusting and the ovicell is traversed by the zooccial tubes.

Porto Rico, a couple of small colonies without ovicells dredged
al 30 fathoms off Guanica Harbor. Canu and Bassler (1928: 161)
record it north of Cuba at 143 fathoms. It has an extraordinary
range.

Family TUBULIPORIDAE Johnston 1838
IDMONEA Luamouroux 1821
Idmaonea atlantica vur. flexuosa (Pourlales) 1867
Pourtales (1867: 111, Idmonea flexuosa), deseribed the species [rom
“off Havana in 270 fathoms.” Smitt (1872: 6) gives a much more

complete description of Pourtales material, but the species has not
since been recorded from the West Indian region.

w

Family TERVIIDAE Canu & Bassler 1920

Characterized by the erect branching zoarium and the position
of the ovicell on the dorsal side.

TERVIA Jullicn 1882
Tervia pourtalesii (Smilt) 1872
Described by Smitt (1872: 9, Filisparsa), Tortugas Islands at
60 fathoms. Not taken by any more recent collector.

Family HORNERIDAE Gregory 1899

Trect, tree-like, with rounded tapering branches, zooecial tubes
opening on the frontal side, the ovicell globular on the dorsal side
of the zoarium.
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HORNERA Lamouroux 1921
Hornera galeata Smitt 1872

Not taken at Porto Rico. Smitt (1872: 10), Florida; Canu and
Bassler (1928: 163), north of Cuba, 143 fathoms.

Family LICHENOPORIDAE Sinitt 1866

The zoarium is discoidal on a centrally located and usually very
short stalk by which it is attached. The zooecia all open on the
frontal surface, usually but not always in series, connate or free,
and there is usually a basal lamina cxtending somewhat beyond the
tubules. The ooecium is usually a single, irregularly shaped, cen-
trally located inflation which may extend a short distance between
the rows of tubules. The ooeciostome differs in size and form from
the tubules and may be near the center or at the edge of the inflation.

LICHENOPORA Declrance 1823

Key T0o THE SPECIES

Tubules nol so mmngmi .................................................
3. Tubules nol in series, not ut all connate
Tubules in more or less regular series but not closely connat,e ............. 4.
. Tubules in rather regular rows, central portion of zoarium reticulate ........
............................................... L. clypeiformis, page 335
Tubules less regularly disposed, strongly spinous at tips, center not reticulate
.................................................... L. hispida, page 335.

-

Lichenopora radiata (Audouin) 1826

This well-known and widely distributed species occurred at Station
2377 between Rotones and Caribe Island, off Guanica, Porto Rico,
two colonies with ooccia at 6 to 11 fathoms. Among other West
Indian species it is casily recognized by the regularly radiating rows
of tubules which arc closely connate in single series. Its occurrence
in the West Indies has already been reported by Canu and Bassler
(1928: 163) north of Cuba at 67 and 143 fathoms.

Lichenopora buski Harmer 1915
PLATE 1, FIGURE 5

This species appears to be the commonest one in Porto Rican
waters as it was taken in a number of places at 3 to 27 fathoms.
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It was especially abundant at Station 2377 between Rotones and
Caribe Islands, where about 50 colonics were taken, attached to
algae and hydroid stems at 6 to 11 fathoms. The very irregular
arrangement of the tubules which are not at all connate is charae-
teristic. The ovicell is also more irregular than usual in this genus.
In onc specimen a second ovicell was acentrally placed among the
lateral tubules. There is considerable diffcrence in the size of
colonies in reproduction, but my largest specimen measures only
about 6 millimeters in diameter.

Canu and Bassler (1928: 163) record questionably a specimen
of considerably larger size taken at 130 fathoms north of Cuba.
This may represent a different species, though the isolation of the
tubules and the nature of the central portion of the colony strongly
suggest buski. Otherwise the species has not been noted for the
Atlantic,

Lichenopora hispida (Fleming) 1820

This widely distributed spceies has been noted in the West Indian
region only at Florida, Tortugas, and Biscayne ey, by Osburn
(1914: 186). It is generally more northern in distribution though it
is known from the Mediterrancan Sca and the Madeira Islands.

Lichenopora floridana (Canu & Bussler) 1923

Domopora floridana Canu & Bassler (1028) 1684, pl. 30, figs. §, 6.

This species with the high, dome-shaped character of a Domopora
is known only from the fecord of Canu and Bassler from the Gulf of
Mexico at 30 fathoms.

Lichenopora clypeiformis (Smitt) 1872 (non D'Orbigny)

Smitt (1872: 12 pl. 4, fig. 31) records under the name Discoporelle
clypetformis D'Orbigny a single specimen taken in Florida waters at
130 fathoms. Miss Jelly (Cat. Mar. Bry. 134) has removed it from
D'Orbigny’s specics,  As the specimen was young and without ovicell,
it seems impossible of exact determination, but it appears to be dis-
tinct from any known West Indian species.

Suborder CTENOSTOMATA Busk 1853

Gelatinous or chitinous; encrusting, stolonate or erect; aperturc
closed by constriction of cirecular muscles; no operculum, no avieu-
laria, no ovicells,
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Group A. CARNOSA Gray 1841, Encrusting. Not represented in Porto Rican
collections.

Group B. PALUDICELLEA Allman 1856. Creeping or stolonate; zooecia tubu-
Jar, not constricted below, in many cases the zooecium extends into the
stolon. No gizzard. Page 336.

Group C. VESICULARINA Johnston 1847. Erect or recumbent branches aris-
ing from a stolon; the zooecia contracted below, usually in clusters.
Gizzard present, circular. Page 338.

Group D. STOLONIFERA Ehlers 1876. A creeping stolon, often with erect
branches; zooecin attenuated at the base, a flattened membranous
area often present on one side. Gizzard when present consisting of
four lobes. Page 342,

Group B PALUDICELLEA
Family VICTORELLIDAE Hincks 1880
VICTORELLA Saville Xent 1870
Victorella sibogae Harmer 1915*

The members of this genus are usually in brackish water, but
Harmer described the present one from the East Indies in pure ocean
water and Marcus (1937: 129) records it from the Bay of Santos,
Brazil. At Porto Rico it was dredged at Station 2367, in 13 fathoms,
off the mouth of Guanica Harbor.

The zoarium consists of the elongated bases of the zooecia, from
which arise at an angle the erect portions of the zooecia. The older
zooecia are well chitinized, yellowish or horn colored. The erect part
of the zooecium is circularly wrinkled in constriction. The zooecia
are among the largest known among the Bryozoa; Harmer gives the
total length as 1.3 to 3.1 millimeters, while Marcus found them as long
as 5.0 millimeters, with the diameter ranging from 0.50 to 0.65 milli-
meters. The Porto Rican specimen comes within the lower range of
Harmer's figures, varying from 1.50 to 2.00 millimeters in length, the
breadth being about 0.40 millimeters. The number of tentacles is
diagnostic, probably more than 20 according to both Harmer and Mar-
cus. There are certainly at least that many in my specimen, but as
it had become dried out before examination the exact number is im-
possible of determination. The size of the zooecia and the method
of branching from the sides of the zooecia distinguish the species at
once from any other.

* T, Braem lias recently erectedd u new genus, Sundanetla, for this species (1930, Zeits, Morph.
Okol. Tiere 36(2): 267-278).
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Family NOLELLIDAE Harmer 1915
NOLELLA Gosse 1855
The zooecia arc tubular, elongate, with little variation in size
from base to tip. The outer coat is somewhat gelatinous so that
argillaceous particles adhere to stiffen the tubes and render them
opaque. In one species, gigantea, the base of the tube is sharply

arrested at the stolon, in the other, dilatate, the tube is continued
downward into an expansion of the stolon.

Nolella gigantea (Busk)

The stolon creeps over shells, algae, and the stems of hydroids
and of other bryozoans. The tubular zoocecia, whitened in our
specimens by the attachment of minute particles of coral mud,
stand ercet, often closely associated along the stolon, like a row of
little white posts in a miniature stockade. In diameter they vary
from about 0.13 to 0.20 millimeters; in height from 1.0 to 2.0 milli-
meters, or even to 3.0 millimeters in zooecia that have been lengthened
by regeneration.

This widely distributed species is abundant in the West Indies
and northward at least as far as Beaufort, North Carolina. In our
Porto Rico collections it oceurred at numerous stations, from low tide
to 30 fathoms. Previously recorded at the Tortugas Islands by
Osburn (1914: 219, Cylindroecium). Marcus (1937: 131) found
it common as far south as the Bay of Santos, Brazil.

Nolella dilatata (Hincks) 1860

This species is much shorter than the preceding, averaging about
0.50 millimeters in height and is slightly barrel-shaped with a diameter
of about 0.20 millimeters at the middle. Unlike N. gigantea, the base
is expanded into the stolon where a number, 2 to 6, pointed lateral
projections appear to act as “hold-fasts,” The ectocyst is trans-
versely wrinkled and like that of gigantea, becomes covered with
mud particles.

Apparently cosmopolitan and found in cold as well as in warm
seas. On the eastern Amecrican coast it has previously been re-
corded only by Marcus (1938: 53) at Santos Bay, Brazil, At Porto
Rico it was noted at two stations (2335 and 2338) at the mouth
of Guanica Harbor, 6 fathoms.

ANGUINELLA Van Beneden 1844

Very much like a branched Nolella with the zooceia budding from
the sides of other zooecia instead of arising separately from the
stolon.
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Anguinella palmata Van Beneden 1844

The zoarium forms an irregularly branched colony usually about
an inch in height. Hincks (1880: 539) gives the height “from 3 or
4 to 6 or 8 inches,” but in the hundreds of colonies I have scen in
American waters none have reached a height of more than 2 inches.
Busk properly describes its appearance, “reseinbles & small Fucus
covered with mud” and one would expect it to appear in the collee-
tions of the amateur algologist much oftener than those of the
zoologist.

The zooccia average about 0.15 millimeters in diameter; in height
varying greatly from 0.50 to 1.50 millimeters, the more elongate ones
showing evidence of regeneration. The ectocyst is so thickly covered
with mud as to completely obscure the internal structures,

Coasts of western Europe and the cast coast of the Americas from
Buzzards Bay, Massachusetts (Osburn 1912: 253) to Santos Bay,
Brazil (Marcus 1937: 133). Tortugas Islands (Osburn 1914: 219)
and Chesapeake Bay (1932: 444). At Porto Rico it occurred spar-
ingly on the piles of docks in Guanica Harbor and on mangrove
roots near the mouth of the harbor,

The speeies appears to thrive best in waters of reduced salinity.
In the region about Beaufort, North Carolina, where it is excessively
abundant, it reaches its best development in the enclosed harbors
and sounds.

Group C VESICULARINA
Family VESICULARIIDAE Johnston 1838
Key to THE GENERA

1. Erect or trailing branched horny stems, with the zooccia arranged closely in
groups which are spirally disposed about the internodes, two series of
zooecia in each Broup .........ooiiiiiiiieena e Amathia, page 338.

2. Trailing slightly chitinized branching stems, zooecia irregularly disposed or in
Joose clusters, each zooecium sharply narrowed at base before its point
of BEEBCREARIL o v ummcvmi on i e s Bowerbankia, page 341.

3. Soft, scarcely chitinized, branching stems, zooecia arranged in rows along both
sides of the internodes, both stems and zooecia very trunsparent .......
................................................. Zaobotryon, page 341.

AMATHIA Lamouroux 1812

The members of this genus may be recognized by the rather
stifily chitinized stems and the biserial, more or less spiral arrange-
ment of the zooccia, The latter are more or less connate.
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Amathia convoluta Lamouroux 1816
A, alternata Osburn (1932) 444,

A large, erect, branching, trce-like, horn-colored specics, reaching
a height of 100 to 150 millimeters, with the lower part of the stem
strengthened by radicles. The spiral clusters of paired series of
zooccia are conspicuous, occupying most of the internode, and make
usually less than one complete turn about the stem. The spiral
usually turns counter-clockwise, but occasionally even in the same
colony some of the spirals are clockwise. There appears to be no
order to this arrangement and no explanation is suggested.

The zooecia are somewhat chitinized, light brown in color in older
specimens, closely connate to their tips, graduated in length from
0.55 or 0.60 millimeters at the lower part of the spiral to about 0.40 at
the top. Zooecial width, 0.10 to 0.13 millimeters. Diameter of inter-
nodes varying from 0.25 to 0.40 millimeters.

Tound in Australian and Malayan walers and along the castern
Anmierican coasts from Chesapeake Bay (Osburn 1932: 444) to the
Bay of Santos (Marcus 1937: 136). At Porto Rieo it was picked
up on the beach at San Juan and dredged sparingly near the mouth
of Guanica Harbor, T have found it washed ashore in great quanti-
{ics on the outer beaches at Beaufort, North Carolina.

Amathia distans Busk 1886

Zoarium spreading among stems of various kinds, the internodes
slender, 0.06 to 0.12 millimeters in diameter, straw-colored and more
rigid than in most specics of the genus, free of zooecia for often con-
siderably more than the proximal half.

Zooecia rather short when contracted, 0.30 to 0.40 millimeters,
closely connate except at the tip, the clusters forming an clongate
spiral that sometimes completely surrounds the internode.

Porto Rico, Station 2377, between Rotones and Caribe Islands
at 6 to 11 fathoms, several well developed colonies, Busk described
the species from Bahia, Brazil. According to my material distans
is readily distinguished from brasiliensis Busk by the much smaller
and more rigid internodes and by the more closcly connate arrange-
ment of the zooecia, characters which arc carefully jmmt.ed out by
Busk in his descnpt.\ons i .

Amathia brasiliensis Busk 1886
A. goodei Verrill (1001) 329,

The zoarium is an irregularly spreading, dichotomous, crect or

recumbent colony, reaching a height of 25 to 50 millimeters.  The in-
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ternodes are rather long, varying considerably in diameter from 0.18

to 0.30 millimeters, transparent but moderately stiff. The spirals

sometimes make a complete turn of the stem, but usually are much
shorter. Sometimes they occupy most of an internode, but usually
occupy one-half to two-thirds of the distance. The zooecia are only
slightly connate and quite free from each other toward the distal
end. They measure in length about 0.40 millimeters, and in width
about 0.13 millimeters.

At Porto Rico it occurred near the mouth of Guanica Harbor and
was at first almost unrecognizable even as a bryozoan from the
deposit of coral mud. Busk (1886: 83) described the species from
off Bahia, Brazil. Tt occurs at the Tortugas Islands (Osburn 1914:
218, 7 A. goodei Verrill) and Dr. H. G. Richards has sent me a
specimen from the Delaware Bay.

Verrill described goodei from Bermuda and I believe it to be the
same as brasiliensis of which T have a specimen also from Bermuda,
but T must confess that I do not understand Verrill's statement in
regard to the zooids “in large dense, elongated clusters composed
of several close rows.” Hastings, 1927, questions the validity of
brasiliensis Busk as a distinct species and Marcus (1937: 134)
frankly places it in the synonymy of distans. With this I cannot
agree, for while I find much variation in the diameter of the stems,
they do not seem to intergrade and the zooecia are much less con-
nate in brasiliensis.

Amathia vidovici (Heller) 1867
Vesicularia dichotoma n. sp. Verrill (1873) 404,
Amathia dichotoma Oshurn (1912) 254.
Amathia vidoviei Waters (1914) B48.

Zoarium semierect but not stiff, dichotomously branching in loose
spreading form to the height of one or two inches. The internodes
are transparent, rather long, usually one and a half to two millimeters,
free of zooecia for more than half their length (occasionally a small
cluster may appear lower down on the internode). 'There is con-
siderable variation in the diameter of the internodes, 0.13 to 0.20 milli-
meters. The joints may be dark as Verrill indicated in his description
of dichotoma, especially in old parts of the colony, but frequently
there is no indication of this. The zooecia are of moderate size,
about 0.40 millimeters long, only slightly connate, and little chitinized
so that in preserved specimens they seem to be in irregular clumps.
There is however a very regular arrangement in a short spiral, with
about 4 to 8 zooecia in each series.
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A few colonies tangled among algae were taken on piles of the
dock at Ensenada. The species occurs on the Atlantic coast from
Cape Cod southward to the West Indies, in the Mediterranean and
in the Indian Ocean.

BOWERBANKIA Farre 1837
Bowerbankia gracilis Leidy 1855

Zoarium a creeping stolon spreading over algae, hydroids and
other bryozoans, occasionally with free branches. The zooecia are
irregularly arranged along the stolon, occasionally more or less
clustered, sometimes with a bilateral arrangement on two sides of
the stolon but frequently in a single row or irregularly placed. In
form the zooecia are roughly elongate-elliptical, rounded at the
base where the attachment is narrowed to a short stalk and usually
somewhat squared at the tip. The wall is transparent so that the
intestinal tract and tentacles are visible. The gizzard is rounded,
with numerous teeth. A finger-like projection is often present on
the outer side of the rounded base, as in the B. caudata Hincks.

The measurements appear to be quite variable. Zooecial length,
0.65 to 1.20 millimeters; width, at the middle, 0.16 to 0.20 or more;
width of gizzard, 0.09 to 0.12.

Marcus (1938: 56) has separated gracilis Leidy and caudata
Hincks, from Santos, Brazil, partially on the basis of their measure-
ments, but I am unable to make such distinctions in North Atlantic
specimens. Material from Greenland and the West Indies and
various points between seem to intergrade and to show considerable
variation even in the same colony. The caudate appendage, on
which Hincks based his species, is apparently variable (Harmer
1915: 70, has noted them also in B. imbricata Adams) and not of
diagnostic value.

Dredged ‘'on various occagions in Guanica Harbor and along the
southern coast of Porto Rico, but never as abundant as it appears
to be farther north. It is a widely distributed species and on the
eastern American coasts occurs from Greenland to as far south at
least as the Bay of Santos, Brazil.

ZOOBOTRYON Ehrenberg 1831
Zoobotryon pellucidum Ilhrenberg 1831
The zoarium branches irregularly, often trifurcate, and profusely.
It is very soft and flaceid, with just enough rigidity to remain spread
out in the water from the point of attachment. I have not observed
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the stolon to creep on other objects, but the branches are frequently
so interlaced with algae and other stems, as well as among cach
other, that they arc difficult to separate. The internodes and zooecia
are very transparent, but often obscured by coral mud or tinted
greenish or reddish by the attachment of minute algae,

The zooecia arc elongate-oval, narrowed at the point of attach-
ment, characteristically arranged in bilateral fashion with onc row
on either side of the internode, but variations from this are com-
mon and occasionally the zooecia are irregularly clustered especially
near the ends of the internode. In size the zooecia and internodes
vary so much that measurements have little diagnostic value.

In the same colony the author has measured what appear to be
fully developed zooecia ranging in length from 0,40 to 0.90 millimeters
and in width from 0.18 to 0.30 millimeters. The gizzard when fully
contracted measures about 0.08 millimeters, but when expanded is
about twice that diameter. The internodes range in diameter from
0.30 to 1.10 millimeters, or even larger.

Apparently the species is circumtropical. On the eastern American
coasts it is distributed from Bermuda and Florida throughout the
West Indies and the Gulf of Mexico southward to Santos, Brazil.
In our Porto Rican collections it was taken on the piles of docks
at Enscnada, Parguera, and Ponce,

Group D STOLONIFERA Ehlers 1876

Family VALKERIIDAE Hincks 1877
VALKERIA Fleming 1823
Valkeria atlantica (Busk) 1886

The zoarium creeps over algae, shells, and stems of various kinds,
with occasional branches free. The internodes are very slender
{about 0.02 millimeters) and of varying length, noticeably enlarged at
each end where they are separated by a definite diaphragm. Usually
two branches appear at opposite sides of the end of an internode.

The zooecia are usually in pairs at the distal end of an internode,
each attached to a very short joint which appears to be a vestigial
internode. In form they are elliptical, narrowing rather graduslly
at the base into a short pedicel, the distal end usually somcwhat
squared. When contracted the body wall is often wrinkled trans-
versely.

Zooecial length in various degrees of contraction, 0.30 to 0.60 milli-
meters or more; width, 0.07 to 0.09 millimeters; diameter of stolon,
about 0.02 millimeters.
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Busk (1886: 37, Farrella atlantica) first described the specics
from Bahia, Brazil. Harmer (1915: 73-76) gives an cxcellent dis-
cussion of material taken in the Siboga Expedition and compared
with Busk’s type. Taken in Porto Rico at the mouth of Guanica
Harbor, 6 fathoms, trailing over a minute calcarcous alga. The
species is so inconspicuous as to be noted only by accident and it
will probably be found to occur around the world in tropical walers.

Family BUSKIIDAE Hincks 1880
BUSKIA Alder 1856

The members of this genus have a creeping stolon from which free
branches occasionally are given off. The zooccia have a flattened
membranous area on one side, and the gizzard consists of four hemi-
spherical lobes.

Buskia setigera Hincks 1877

The creeping stolon spreads over stems of various sorts.

The zooecia, usually attached in pairs at the distal end of an
internode, are long ovate in form, transparent cnough to show the
four-lobed gizzard and other organs. The flattencd membranous
area occupies about two-thirds of the length of the ventral side.
At the distal end are four small lobes from each of which projeets
a moderately long spine which is jointed at the base. At the proximal
end are a pair of clasping processes and a caudate process. Zooccial
length, 0.50 to 0.60 millimeters; width, about 0.18 millimeters; spines
0.20 to 0.30 millimeters, -

Porto Rico, not common, occasional specimens on the stems of
other bryozoans, hydroids, ete. Reported from Brazil at Santos Bay
by Marcus (1937: 142).

This species is similar in most respects to B. (Vesicularia) armata
Verrill (1873: 710), but lacks the yellowish color of that species.
Also it possesses clasping processes near the basc of the zooceia and
usually a caudate process. The author has examined large numbers
of armata without finding these structures. If they should be found
to intergrade, Verrill's name will have preference.

Buskia nitens Alder 1856
This is a much smaller species than B. setigera, measuring only
0.35 to 0.40 millimeters in length. It has no distal spines and the
proximal processes or spines for attachment are more numecrous,
usually three or four. The very slender stolon appears to be always
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attached to the stem of a hydroid, other bryozoan, or alga, and the
ventral surface of the zooecium is closely appressed to the substratum
for about two-thirds of its length proximally.

The colonies are so small that they are found only in looking
over other material. Tt was noted at a couple of stations near the
mouth of Guanica Harbor, Porto Rico. Marcus (1938: 59) found it
in the Bay of Santos, Brazil. It is apparently distributed around
the world in warmer waters.

Suborder CHILOSTOMATA Busk 1852

The zooecia are usually more or less calcified and are provided
with an operculum except in a very few cases. A considerable amount
of polymorphism occurs in this order, and a number of different
names have been applied to the various types—autozooecia to the
ordinary individuals, gonozooecia to modified reproductive ones, and
kenozooecia and heterozooecia to those modified for other functions
of the colony. Qoecia or ovicells are usually present, consisting
of a calcified anterior chamber, as a rule externally placed on the
base of the succeeding zooecium (hyperstomial ovicells), but some-
times protruding internally into the base of the succeeding zooecium
(endozooecial). The calcified or chitinous lateral and distal walls
between the zooecia are furnished with communication pores in
various and often characteristic arrangement. Avicularia and vi-
bracula, highly modified and reduced individuals of special function,
occasionally resembling bird’s heads in form, are found in most of
the species and only in this order.

Levinsen (1909) distinguished two suborders, Anasca and Asco-
phora, on the basis of the absence or presence of a compensatorium—
an internal sac which opens to the exterior for the regulation of water
pressure as the polypide is protruded or withdrawn.

Infraorder ANASCA Levinsen 1909

Compensation sac wanting; frontal wall at least in part mem-
branous; or if calcareous depressed and surrounded by a raised
margin; or in some cases the membranous ectocyst covered by an
arched, porous frontal shield or pericyst.

Levinsen distinguished three divisions,—Malacostega, Coilostega,
and Pscudostega. Harmer (1926) separated off the family Aeteidae
as division Inovicellata; reestablished the group Cellularina of Smitt
as a separate division, and erected a further division, the Cribri-
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morpha, to include the family Cribrilinidae and such species as appear
to be somewhat intermediate between the Anasca and Ascophora.

Canu and Bassler (1927) have erected another suborder, Hexa-
pogona, to include a few families in which the ancestrula, or primary
individual of the colony, gives rise to 6 daughter zooccia instead of 5
which is the rule. This procedure has been rather severely criticized.

Division T INOVICELLATA Jullien 1888

In this division of the Anasca the zoarium is a creeping, stolon-
like structure. At intervals along the stolon are swollen, spindle-
shaped enlargements, from each of which rises an erect zooccial
tube, with an operculum like a little trap door at the upper end.
The zooecium evidently consists of both the erect tube and the
basal enlargement, since the polypide extends downward into the
latter. There are no avicularia, vibracula, nor permanent ovicells,
though temporary membranous ovicells are presend until the eggs
have undergone at least the first few cell divisions. The division
includes but one family and genus.

Tamily AETEIDAE Smitt 1867

AETEA Lamouroux 1812
Key 1o THE SPECIES

1, Zooecial tube coarsely wrinkled or corrugated.......... A. ligulata, page 347.
Either very finely or not at all annulate.......cooivineirineinnnennne- b
2. Brect zooecial tube entirely, without annulations....... A. truncata, page 346.
With very fine annulations. ... .....c.oveieiiramrrecenaiarinnreceeinenee 3.
3. Terminal expansion somewhat spoon-shaped and bent at an angle to the
rect BUDB. .o vvrrrrmrersrosssusarasasassidnasanans A. anguina, page 345,
Terminal expansion narrower, in line with the erect tube, basal expansion
also finely annulated. .. ..o A. recta, page 346,

Aetea anguina (Linnaeus) 1758
PraTE 1, FIGURE 8

The stolonate portion of the zoarium is adnate to the stems of
hydroids, algae, and other bryozoa, and occasionally to shells and
pebbles. The erect stem is often bent or curved snake-like and the
expanded terminal portion has somewhat the shape of a snake’s head,
and Ellis in 1755 named it the “snake coralline.” The “head” appears
to be finely punctate, the stalk finely annulated, and the basal swell-
ing of the stolonate part is again more or less punctate in appearance.
1t should be noted that in reality there are no punctations, but instead
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minute protuberances which, under transmitted light give the appear-
ance of being punctures. A flat membranous area occupies one side
of the “head” and at the upper end of this area is attached the
operculum, which is also thickly “punctate.”” The “ovicells” rarely
appear, though they have been observed by several writers and on
one oceasion I found them rather common at Woods Hole, Massachu-
setts, with embryos ranging from the 4-cell stage to ciliated larve
ready for extrusion (Osburn 1912: 220). Levinsen (1909: 93) con-
siders that these are not homologous with the ovicells of other
chilostomes and suggests that it is merely the egg membrane. How
it should remain attached, if this is true, is a question, and it may
be that there is a thin maternal membrane surrounding the egg. At
any rate it seems to disappear after the larva is discharged.

The species is practically cosmopolitan and it has been noted on
the eastern coast of North America from Mt. Desert Island, Maine,
southward. Duerden (1896. Jour. Inst. Jamaica 270) has noted
its presence in Jamaica, but otherwise it has escaped notice in the
West Indian region. In our Porto Rican collections it occurred
at Stations 2335 and 2367, off Guaniea Harbor, in 10 fathoms,
and on mangrove roots in Guanica Harbor.

Aetea recta Hincks 1861
Prate 1, Figure 7

This species resembles A. anguina in its annulated and punctuated
areas, but the erect portion is straighter, the “head” longer and
narrower and the operculum is set more transversely across the end
of the zooecial tube. Furthermore the punctuations of the swollen
basal tube are so distributed as to give the effect of annulation.
A. recta has sometimes been considered only a form of anguina, but
the writer must agree with Harmer (1926: 195) that this “seems
to be improbable.”

In his earlier papers (1914: 186, 1927: 124) the author listed this
species as Aetea sica (Couch) from the Tortugas Islands, Florida,
and from Curagao. It iz very widely distributed, but has been
noted on the American side of the Atlantic only at the localities
given above. In our Porte Rican collections it occurred at Stations
2363 and 2367, off Guanica Harbor, in 5 to 10 fathoms, on coral-
line algae.

Aetea truncata (Landsborough) 1852
PraTE 1, FIGURE 6

This species is easily distinguished from the other members of
the genus by its straight erect tubule, the narrow “head” which is
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truncated at its tip, and especially by the entire absence of any
annulation. The whole surface is finely “punctate.”

Like the other members of the genus mentioned it has a wide
distribution, and on the American coast has been noted at Canso,
Nova Scotia (Cornish 1907: 75) and at the Tortugas Islands, Florida
(Osburn 1914: 186). In the Porte Rico collections it oceurred at
Station 2363, growing on coralline algae at 10 Tathoms.

Aetea ligulata Busk 1852

Prate 1, Ficures 9, 10, 11
Actea ligulata Busk (1852) 30, pl. 42, fig. 2.—Marcus (1937) 30, ). 4, fig, 10; (1938) 12
Aetea fucgensis n. sp. Jullien (1888) 1: 24. pl. 7, fig. 7.
Adeten croxslandy n, sp. Walers (1010) 253, pl, M4, fig. 8.

One outstanding character readily distinguishes this species [rom
others in the genus, the stalk or erect portion below the membranous
aren is coarsely wrinkled or corrugated in a manner suggesting that
scen in hydroid stems. It is-quite a different type of “annulation
from that scen in the stalks of anguina and recta. The expansion
of the stolon is also occasionally wrinkled but not so regularly as
in the stalk. The whole surface is finely “punctate.”” The head
or terminal portion containing the mcmbranous area is about in
line with the stalk and the operculum is semiterminal. In some
specimens there is a slight groove or constriction at the junction
of the head and stalk, but this does not seem to be a consistent
character. The length of the erect stalk varics greatly, but is usually
from two to three times the length of the head, extremes one to
four times.

Occasionally there is a distinet distal extension of the head beyond
the primary operculum, exactly as shown by Jullien (1888. pl. 7,
fig. 7) for his A. fuegensis. This must be due to a polypide regen-
eration as a new aperture with an additional operculum is present
at the tip of the extension. The old and new opercula are both
shown in rigures 10 and 11. Jullien did not quite understand the
nature of this structure for be states that it is prolonged beyond
the operculum which then becomes lateral and not terminal, so he
must have failed to observe the secondary terminal operculum. I
have also a specimen of A. recta from the Tortugas Islands which
shows a similar extension.

Described by Busk from Patagonia and Straits of Magellan;
Jullien's A. fuegensis, Bay of Orange, Terra del Fuego; Waters’
A. crosslandi, Xhor Donogab, Red Sea; Marcus lists A. ligulate from
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the Bay of Santos, Brazil. At Porto Rice it occurred in two of our
dredgings off the mouth of Guaniea Harbor (Stations 2362 and 2363)
at 18 and 20 fathoms, attached to sponge and caleareous algae.
There is also in my collection a specimen from Magdalena Bay,
Lower California, at 13 fathoms. Canu and Bassler’s (1928: 51.
pl. 1, fig. 2) identification of A. sica as recta from east of Georgia,
EF S. A., may be at fault. The wrinkling of the basal expansion
shown in the figure certainly suggests ligulata. Apparently the
species has a very wide range in shallow water.

H

Division II MALACOSTEGA Levinsen 1909

This group consists chiefly of the large and rather diversified
series of forms which were formerly known as Membraniporas, to-
gether with some others of primitive structure. The writer must
agrec with Harmer (1926: 187) and Canu and Bassler (1929: 57) in
excluding the family Aeteidae to constitute a separate division. The
membranipores have given the taxonomist no little difficulty. Harmer
(1926: 187) uses Membraniporidac as a superfamily, “which further
study is likely to divide into a series of families.” Canu and Bassler
(1929: 26-27) have resurrected the family Electrinidae of d'Orbigny
and have crected the two new families Hincksinidac and Alderinidac.
Turther study will no doubt result in other emendations, but the
writer has found this arrangement useful and it will be followed
in the present paper.

Key to THE FAMILIES

L 'Ovicolls WABEIBE im0 mn s o Famisims piamnmisiessin s o s misos ssoriis e i s 2.
Ovicells Presenb: uwsi i dionin voit e s iaums me s b s 6o oo g e g 3.
2. No spines, zooecia rectangular on the dorsal side ............................
..................................... MEMBRANIPORIDAE, page 348,

No avicularia; spines or tubercles present ELECTRINIDAE, page 354.
3. Ovicelly By erabomninle. o v el ALDERINIDAE, page 359.
Quicelly endosonestal. ... boemmmmpmammmm aem oo R 4,
4. Erect with flat flexible branches, little calcification,..,..... [FLUSTRIDAE].
Encrusting, well calcified, no dietellae........... HINCKSINIDAE, page 356.

Family MEMBRANIPORIDAE Busk 1854

Membraniporae without ovicells or spines; dietellae (pore cham-
bers) also lacking and the dorsal outlines of the zooecia are usually
more or less rectangular. The family is sufficiently discussed by
Canu and Bassler (1929: 62, Biflustridae).

KEy 10 THE GENERA

1. Zoarium cncrusting or creet and biluminar, without joints................ 2.
Zoarium crect, jointed, zooccia in four series........ Quadricellaria, page 354.
2. Zoarium free in the form of a miniature cup or saucer, long vibracula present
.............................................. cvvr Cuprladrin, page 354.

Zoarium attached, not cupuliform. ..ot s 3.
3. Zooecia with denticles around the proximal border of the membranous apor-
e S e Acanthodesia, page 352.
Aperture without denticles or serrations...............coiiiiiieiiiennnen 4.

4. Zoocein elongate quadrangular, with tubereles at the distal corners ..., ......
.............................................. Membranipora, page 349.
Zooecia usually with one or two triangular or rounded small openings covered
with membrane on the basal corners................. Conopeum, page 350.

MEMBRANIPORA Bhinville 1830
Membranipores of the membranacea group. Gymnocyst slightly
developed, often with a pair of tubercles. The opesium or aperture
occupies nearly all of the frontal surface. Avicularia, dietellae
(pore chambers), and ovicells wanting.

Membranipora membranacea (Linnucus) 17606

Zoarium encrusting, the zooccia usually very regularly quadrate,
with thin walls, oceasionally with erect tubereles at the distal corners.
This species appears to be almost universally distributed butb seems
not to be common in North American waters, It appcared only once
in our Porto Rican collections, at Station 2364 in Guanica Harbor.
Osburn (1914: 193) regorded it from the Tortugas Islands.

Membranipora tuberculata (Bosc) 1802

Zoarium encrusting algae, especially the floating Sargassum. It
is almost the only bryozoan found on the Sargassum, which it en-
crusts in large numbers with a white lace-like network. The zooecia
are moderately large, elongate-quadrangular, the opesium oecupying
nearly the whole front, the narrow proximal cryptocyst bearing a
pair of short heavy tubercles which sometimes coalesce in the midline
and which appear to belong to the zooecium proximal to them.

It is a circumtropical species, and in the North Atlantic occurs
northward to about the fiftieth parallel. In the West Indian region
it has been recorded from the Tortugas Islands, the Strait of Florida,
and the island of Curagao. About Porto Rico it is found wherever
the Sargassum drifts. Marcus (1937: 33) records it from Santos
Bay, Brazil, and gives an excellent discussion and synonymy.
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CONOQPEUM Norman 1903

The general characters of this genus are well established and mark
it as one of the simplest of the membranipores. There are no ovi-
cells, no avicularia, and no dietellae (pore chambers). Spines also are
usually wanting on the mural rim, though they may occur oc-
casionally as figured by Barroso (1923: 3—4), and short heavy tuber-
cular processes may appear on the base of the zooccia.

“Interopesial spaces,” usually triangular and with speeial walls
arc usually present, and though this character has frequently been
discussed there still seems to be room for controversy. Levinsen
(1909: 144 footnote) refers to “small triangular hollows (keno-
zooecia) between the zooecia.” Canu and Bassler (1920: 86) find
that “the hollows of the surface are not interzooecial, as Levinscn
has described them, but are only interopesial; they are not deep
and arc situated between the wural rims; rarely they contain an
avicularium.” Harmer (1926: 211) also secms to accept the latter
view, “Gymnocyst frequently with a pair of triangular depressions,
which, like the gymnocyst, may be wanting.”

On this basis one of two things is certain; either there is much
variation in the development of these structures, or clse more than
one speceies is involved.  Another interpretation is still possible, how-
ever, as there may be two different characters concerned. There
can be no doubt that in my specimens from Florida and Porto Rico
the “triangular spaces,” sometimes abundantly developed, some-
times rare, are developed upon the gymnoeyst and are therefore
merely interopesial. In the same colony there may be other, usually
more rounded or ovate, cavities which do go right down to the dorsal
side of the zooecia and which are certainly interzooecial. Probably
these are the ones to which Canu and Bassler refer as “rarely
containing an avieularium.” The author has examined a great many
of these and has often thought that he has found an avicularium,
but upon careful examination with higher power Las never been
able to detect a mandible. All such spaces appear to be covered by
an imperforate and slightly chitinized membrane. Secondary cal-
cification appears within these interzooecial chambers, partially
closing them in older colonies, but the author has never observed
them to be completely closed and raised in the form of rounded
tuberosities, as may be the case with the triangular interopesial
spaces.
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Conopeum reticulum (Linnacus) 1767
Prate 2, rigunes 14, 15
? Membranipura lacroizii (Audouin) Osburn (1914) 193, Torlugns Idamnds. Sve Manuer (1920) 211

{or general synonymy of C. reticulum = Alembranipora ‘ﬂ(‘ﬂ)!‘xl.l. auctt. (non Audouin).

Zoarium encrusting, yellowish-white in color, on shells, coral-
lines, ete. Zooecia scparated by a distinct groove, the walls ruther
high, with a narrow but heavily calcified eryptocyst which descends
rapidly into the opesial area and which is thickly tuberculated all
around the opesium, broader proximally. The opesium is typically
rather regularly oval, the narrower end distal. Triangular spaces
with separate walls often appear at the base of the zooecia, situated
on the gymnocyst. Typically there are a pair of these, but the
number varies and they may be so rarc as to be scarcely discover-
able on certain colonies. In addition to these there are usually
some irregularly rounded spaces which are interzoocecial in nature.
These are usually scattered, but sometimes appear at the base of
nearly every zooecium and occasionally they are paired. They vary
much in size and appearance and somctimes rescmble avicularian
chambers but I have never been able to detect an avicularian
mandible. They are different structurcs fromn the triangular spaces
as they are continued downward to the dorsal side of the colony,
while the triangular spaces arc above the gymnocyst. Harmer has
homologized the triangular spaces with the paired tubercles of
Nitscheina (Nichtina) and this may be the correct interpretation,
since they not infrequently develop into heavy rounded or triangular
knobs. The interzooccial spaces, on the other hand are certainly
kenozooecia.

Barroso (1923. figs. 3, 4) has figured his Conopeum lacroixii with
occasional mural spines. I have never been able to detect any spines
in American material, Neither is the cryptocyst of my specimens
porous as he shows it in his Ficune 4, and the operculum in my
material is more cvenly rounded. It is possible that he is dealing
with another species, 7 C. lacroiziz Audouin.

There has undoubtedly been the greatest confusion about this
species. The Biflustra lacroixzit of Smitt (1872: 18. pl. 4, figs. 85-88)
may in part refer to this species sinece he says in regard to one
colony at least, “At the corners of the zooccia sometimes a triangular
(through its calcification a little raised) space is left,” which seems
clearly to indicate C. reticulum. His figure 87 may possibly be of
this species, but certainly figures 85, 86, and 88 are of a different
species. Osburn (1914: 193) questionably recorded Afembranipora
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lacroizii from the Tortugas Islands, Florida. This identification,
with the name corrected, is now substantiated, No other authors
appear to have recorded the species from the American coast, but
Canu and Bassler (1920: 89) list it for Mississippi and South
Carolina in the early Tertiary.

In Porto Rican waters the gpecies appears to be well distributed
but nowhere very abundant. It occurred, chiefly on dead shells, at
a number of stations off Guanica Harbor.

Conopeum tubigerum NEW SPECIES
Purate 2, Fiounres 12, 13

Characterized by erect flaring tubes developed on the busal gymmno-
cyst at the proximal corners of the zooecia. These arise {rom tri-
angular areas, similar to those which appear on C. reticulum, but
become tubular, expand as they rise to the height of 0.05 to 0.10
millimeters, and when fully developed may have a more or less
stellate border. The aperture of the tube is closed by a delicate
membrane.

Zoarium encrusting, or occasionally erect and bilaminate. Zooecia
moderate in size, about 0.40 to 0.50 millimeters long by 0.18 to 0.20
millimeters wide; rather regular in form; moderately calcified, the
opesia large and elliptical, the mural rim and the opesial border
finely crenulated. In older zooecia the cryptocyst may be developed
beyond the gymnocyst.

One colony dredged in Guanica Harbor at 3 fathoms. I have
specimens also from Captive Island, Florida, and the erect bilaminate
specimens from Port Lavaca, Texas,

ACANTHODESIA Canu & Bassler 1920
Acanthodesia savartii (Audouin) 1826
Prate 2, Ficures 16, 17

The zoarium is eucrusting on pebbles, shells, and coralline algac;
or erect and branching, unjointed and bilamellar. The zovecia are
rather large, regularly disposed in lines and the basal part is some-
what bridged over leaving a regularly elliptical membranous area.
A small serrated denticle projects forward slightly into the opening
from the middle of the base of the area. There are no oecia or
avicularia.

Widely distributed in all warmer oceans. Florida, 29 fathoms,
(Smitt) ; Tortugas Islands, 10 fathoms (Osburn); Gulf of Mexico
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27 and 30 fathoms (Canu & Bassler). Porto Rico, dredged by the
author in 20 meters off Guanica Harbor at Station 2347.

Acanthodesia tenuis (Desor) 1848

Prate 3, FiGures 22 To 30

Membranipora tenuis Desor (1848) 68.—Verrill & Smitly (1874) 7T12—Osburn (1012) 231,
Biflusira denticulata Smitt (1873) 18.

Membranipora danica Levinsen (1894) 63.

Membranipora denticulata Levinsen (1000) 144,

Hemiscptella grandicella ond H. tuberosa Canu & Bassler (1823) 71,

Hemtiseptella denticulate Canu & Bassler (1028) 62.

Hemiscptella hezegonalis Canu & Bassler (1928) 63.

Hemiseptella africane Canu & Bassler (1030) 20,

Acanthodesia tenwis Marcus (1937) 42.

Zoarium encrusting, sometimes several layers in thickness. Zoveeia
irregularly quadrangular to hexagonal, closely adjacent but dis-
tinct, separated by a narrow groove in which a brown line sometimes
appears; mural rim complete, tuberculated; sometimes large rounded
tubercles at the anterior corners; cryptocyst depressed, finely tuber-
culated, extending forward along the sides of the opesia, its free
border nearly up to the operculum beset with spinules projecting
laterally into the opesial membrane. These spinules may be straight
or curved and occasionally are branched. Smitt (1873: 19) de-
scribed the cryptocyst “with white pores,” though these are absent,
and the writer (1912: 231 under Membranipora tenwis) istook
the tubercles under transmitted light for punctures. Opesia oval,
asymmetrical, large, sometimes occupying most of the front, but
usually only about half of it in full calcification.

Canu and Bassler (1928: 62) included this species in Hemiseptella
“because of the presence of opesial spicules, but we have not seen
the trace of opesiular muscles on the cctoeyst.” The writer has
examined hundreds of specimens without finding any evidence of
opesiular muscles or their attachments, so must agree with Marcus
(1937: 42) in placing the species in Acanthodesia.

The size is extremely variable, zooecial length in the same colony
ranging from 0.40 to 0.66 millimeters, and zooecial width 0.18 to
0.30 millimeters. The form also varies in different parts of a
colony, from elongate and quadrangular to short and quadrangular
or more or less hexagonal, Occasionally the zoarium may rise in
bilaminar folds.

Porto Rico, off the mouth of Guanica Harbor at 20 fathoms.
Smitt (1873: 19, Biflustra denticulata), Florida, 10 fathoms; Canu
and Bassler (1928: 62, Hemiseptella denticulata) Punta Rosa,
Florida. The species ranges northward to Cape Cod where it is
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very abundant, southward to the Bay of Santos, Brazil, and occurs
in Denmark, and on the west coast of Afriea.

CUPULADRIA Canu & Bassler 1920

This genus was separated out of the old Cupularia complex of
Lamouroux to include certain species which have neither cryptocyst
nor opesiules and which, therefore, do not belong even in the same
division with the true cupularias.

Cupuladria canariensis (Busk) 1859

The free, saucer or cup-shaped zoarium, 10 to 20 millimeters in
diameter, consists of a single layer of zooecin. The convex side is
ventral and each zooecium has a strong curved brownish vibraculum
at its distal end. The concave dorsal side is usually free and clean
of any attached organisms, but a small species of bryozoan, Beunia
cupulariensis Osburn, often grows attached in the concavity, Canu
and Bassler (1929: 73) give an analysis of this and related species
with which it has been confused.

Very widely distributed in warmer waters. Florida, 10 to 44
fathoms (Smitt); Tortugas Islands, abundant at 10 fathoms (Os-
burn) ; Gulf of Mexico, Strait of Florida, and Atlantic Ocean south
of Miami, Florida, 30 to 56 fathoms (Canu and Bassler). In our
Porto Rican collections the species was represented by only three
colonies, dredged at 20 meters off the mouth of Guanica Harbor,

QUADRICELLARIA D'Orbigny 1851

Zoarium erect and jointed. Zooecia membraniporoid, in four series

of which two are narrower, facing four ways, placed back to back.
No ovicell.

Quadricella caraibica Canu & Bassler 1928
Not taken at Porto Rico. Described by Canu and Bassler from
the Caribbean Sca, east of Jamaica at 52 fathoms.

Family ELECTRINIDAE D'Orbigny 1851

Primitive membranipores with an intertentacular organ and in
which the larva is a Cyphonautes. No avicularia, no dietellae, no
ovicell. Spines or tubercles on the opesial horder or at the anterior
zooecial angles.

ELECTRA Lamouroux 1816

Proximal portion covered by a gymnocyst, distal to which is the

rather large oval or elliptical opesium. The mural rim is beset with
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spines (at least two anterior), and a stronger spine, variously de-
veloped in the middle just proximal to the opesium. No avicularia,
dietellae or ovicells.

Electra bellula (Hincks) 1881

In its characteristic form the zoarium encrusts algac especially,
thin and delicate, branching in series of several zooecia. The zooccia
are thin-walled, almost transparent in younger stages, never heavily
calcified. The mural rim is thin and is surrounded typically by
three spines, two of which appear to be always present opposite the
operculum. The characteristic large proximal spine, which is bent
down over the frontal membrane, is ternately dichotomous, antler-
like, with 8 points when fully developed; it varies greatly and may
be reduced to a short thick spine without branches, or it may be
double as in the nominal variety bicornis Hincks. All of these varia-
tions may oceur in the same colony.

Outside of Guanica Harbor at 3 to 6 fathoms.

Electra bellula NEW VAR. ramosa
PraTe 2, Ficures 20, 21

A variety so different in appearance that it was at first supposed
to be another species occurred abundantly on piles at Guayanilla,
It grows ercct and branching to a height of nearly a centimeter, with
joints at-the bases of the branches. Two spines are present opposite
the operculum; and a large median pointed spine is dirceted forward
aver the area, occasionally this spine is bifid. The colony begins as
an incrustation, extends among the branches of small algac or
hydroids, and then becomes independent of support. It gives ofl
free branches which are jointed at the base. The branches begin
with two zooeeia placed back to back, onec extending somewhat
farther than the other, and these are usually followed by four in
the next series. When a rounded branch grows into contact with
a flat surface it at once takes the form of the substratum and becomes
encrusting; it changes character remarkably, the zooecia are shorter
and broader and the spines almost disappear, while the eryptocyst
becomes extended as in the normal variety. In none of the encrust-
ing phases have I observed branching of the large spine character-
istic of the typical bellula. Marcus (1937: 37) has given an excellent
account and figured it satisfactorily. For convenience in dealing
with it, I believe that it should be named and propose the varietal
name ramosa.

——_——J
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The colonies taken in open water were all smaller, with smaller
zooecia and showed no evidence of erect branches. All showed the
cervicorn spine and were more delicate than those found on the

piles of wharves.
Electra tenella (Hincks) 1880

A pair of short, blunt ercct spines on the basal gymnocyst, remote
from the opesial border, sometimes with three or four spines on each

side of the aperture and bending over it.

Hincks described the species from Florida. Marcus (1937: 38)
has recovered it at Santos Bay, Brazil, and gives an excellent discus-

sion. It was not found at Porto Rico.

Family HINCKSINIDAE Canu & Bassler 1027

Membranipores with endozooecial ovicell, Dietellae, spines, avic-

ularia and vibracula may be present.

Key To THE GENERA

1. No spines, no avicularia, no dietellne
One or more of these present
2 Mira! w bhesst vl smines

W et woeime
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A rair of pointed aviewlsria directed :owani zsch atber ar the distal =nd of
LIRS 0 11 SRS Antropora. page 359.

HINCKSINA Norman 1903

Zooecia encrusting, entire area membranous, mural rim surrounded
by numerous spines. Ovicell endozooecial, small, short and little
raised. Avicularia interzooecial. no dietellae.

Hincksina periporosa Canu & Bassler 1028
Prame 2, riaunks 18, 19

Zoarium encrusting. Zooeeia oval, distinct, separated by deep fur-
rows, surrounded by a line of interjunctural pores. Gymnocyst small,
convex; mural rim very thin and bearing 12 to 18 spicules. Opesium
has the form of the zooecium. Ovicell endozooecial, very small, a
little convex, transverse. Pyriform zooeciules between the zooecia,
sporadic with rounded avicularia.

Porto Rico, dredged at 20 fathoms off Guanica Harbor. Canu
and Bassler (1928: 22), Gulf of Mexico, Florida Straits, and north
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of Cuba at 30 to 201 fathoms. I have a specimen from Bermuda
taken at 2 fathoms.

APLOUSINA Canu & Basslor 1027

Simple appearing membranipores with no spines, avieularin or
dietellac (communication pores).

? Aplousina gigantea Canu & Bassler 1027
Prate 3. Ficuns 31

Zoarium encrusting. Zooecia very large, not distinctly separated
from each other; mural rim very thin; opereular valve removed from
the distal border. Ovicell very small, transverse.

Zooecial length, 0.84 to 0.90 millimeters; width, 0.60 to 0.65 milli-
meters.

One small specimen near the mouth of Guanica Harbor at 5
fathoms. Canu and Bassler (1928: 20), Gulf of Mexico and Strails
of Florida, 30 to 56 fathoms.

The Porto Rican specimen appears to be somewhat intermediate
between this species and A. tuberosa. It has the thicker granulated
mural rim of tuberosa and like that species the zooecia are distinet,
hut tuhercles are lacking and the size equale that of gignnfea. The

m—, Fe—AnEe = i s e O S LR I

Aplousina tuberosa Cann & Bassler 1928

Zooecium encrusting shells, serpulae, and especially Steganoporella
magnilabris. 7Zooceia large, distinet, separated by a furrow, ellipti-
cal; proximal gymnocyst very small. Mural rim very thin, flat,
granular, with smooth termen; opesium very large and of the form
of the zooecium. Qvicell very small, transverse, little convex, always
accompanied by two lateral tuberosities.

Zooceial length, 0.60 millimeters; width, 0.40 millimeters.

Not found in Porlo Rican collections. Canu and Bassler hist it
from north of Cuba, east of Yueatan, Gulf of Mexico, and Straits
of Florida, 24 to 78 fathoms.

CANUA Davis 1034

Membrendoecium Canu & Bassler (1917) wrongly founded on Amphiblestrum papilintum Busk.

The ovicell is endozooecial; aviecularia small, simple and inter-
zooecial; dietellae present; no spines.
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KeY T0 THE SpPECIES

1. Avicularia oval, with bluatly pointed or rounded mandible....C. compressum
Avieularia long, very narrow, acuminated................................ 2.
e AL T SRR —————— C. striclirostris,
Mural rim thin.... .. .. s Y A R T S R S B S e orrmrm e C. typica.

Canua (Membrendoecium) compressum (Osburn) 1927

Zoarium encrusting corals and shells, light yellow to brownish
in color and often several layers in thickness. Zooecia well calci-
fied, especially in older stages; distinct, separated by a deep groove,
though often they are closely compressed against each other. The
mural rim is raised and rather smooth, but the descending crypto-
cyst has progressively larger granulations toward the inner border,
which appears finely crenulate. Aperture pyriform or irregularly
ovoid, widening rather suddenly just posterior to the operculum,
Posterior to the aperture the gymnocyst is somewhat inflated in the
midline. The small oval avicularium, with a bluntly triangular
or round mandible is interzooecial, though often appearing as if
placed upon the proximal portion of the gymnocyst.

Zooecial length, 0.30-0.40 millimeters; width, 0.20-0.30 millimeters.

Described from the island of Curagao (Osburn 1927: 124). In our
Porto Rican collections it occurred at only one station, 2347, be-
tween Caya Caribe and Caya Parguera, at 5 to 8 fathoms, where
& number of colonies were taken on shells.

Canua (Membrendoecium) strictirostris (Canu & Bassler) 1928

Zoarium encrusting. Zooccia distinet, separated by deep furrows,
a little elongated, oval, ornamented frequently hy a convex gymno-
eyst.  Opesium oval, mural rim thick, bevelled, enlarged at the basc.
Ovicell small, endozooecial, convex, transverse. Avicularium in the
interzooecial angles, small, long, very narrow, acuminated.

Zooecial length, 0.45 to 0.60 millimeters; width, 0.30 to 0.40 willi-
meters,

This species differs from €. compressum (Osburn) especially in the
form of the avicularia, and also in the larger size and the smoother
opesial margins. It would seem to he a deeper water species. It
has not occurred in our Porto Rican material, but Canu and Bassler
described it from north of Cuba at 143 fathoms.

Canua typica (Canu & Bassler) 1928
Dacryonella typica Canu & Bassler (1828) 57.
Not found at Porto Rico. Recorded by Canu and Bassler north
of Cuba, 130 to 167 fathoms, and from the Pliocene of Panama.
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The species shows such resemblances to Canua (Membrendoccinm)
that T believe it should be placed here.

CAULORAMPHUS Norman 1003

Zoarium cncrusting. Zooceia with high lateral walls which are
heset with numerous spines among which are two pedicellate avieu-
laria.

Cauloramphus opertus Canu & Bassler 1928

A peculiar species for this genus in that the mural spines are
reflected over the membranous area, while four distal spines are
elongate and jointed at the base. Not taken at Porto Rico. Canu
and Bassler (1928: 35), Gulf of Mexico, 30 fathoms.

ANTROPORA Norman 1903

This genus is characterized espeeially by the presence of a pair
of pointed avicularia immediately distal to the aperturc, set trans-
versely with their points nearly touching. Ovicell endozooecial, but
fairly well developed.

Antropora granulifera (Iincks) 1880

Zoarium cncrusting.  Zoocein distinet, mural rim rather thin,
eryptocyst broad, especially proximally, descending, coarsely granu-
lated. Opesia triangular with rounded corners. The avicularia are
slightly curved to conform to the distal horder and the opereular
valve opens partially between them.

Rare, one colony taken near Caribe Island atb 8 fathoms. T have
also a specimen taken at Bermuda in shallow water. The speeies
has not hitherto been noted for the Amecrican side of the Atlantic.

Family ALDERINIDAE Canu & Bassler 1927
Membranipores with hyperstomial ovicell.

KEey 10 THE GENERA

1. Zooecia in single series, separated by filiform zooeciules .,......ooovoevroiin.
............................................... Marssonopora, page 365.
Zoarium: bR i e e e e e o e o 2.
2. No avicularia, 0o 8pines..cvuivisiiaiivevess vorimivein Alderina, page 362.
AVIoUIBTIE: DIORREY i msmais v st i o s Ea T4 SN S S T 3
3. Cryptocyst very broad, opesial area reduced........ Amphiblestrum, page 364.
Cryptocyst narrower, opesial area much larger...........o.ooviivrnennnn.. 4.
4. One to many spines, ovicell usually with rib............. Callopora, pnge 364.

Spines wanting or vestigial..............o. it 5.
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5. Avicularian mandible flagellate or acicular ..............cociiiniiiinen.. 6,
Avieulirian mandible: BroadBe . . coumarsysom s yoyossie s siemanie i Satiey e
6. Avicularium transverse at end of zooecium......,....... Cranosina, page 363,
Avicularia not transverse, in line with zooecia......... Copidozoum, page 364.
7. Avieularium indepcndent, its walls heavy........ Crassimarginatella, page 363.
Avicularium always assoviated with a kenozooecium. .. .. Parellisina, page 360,

PARELLISINA NEW GENUS

Resembling Ellisine Norman 1903, but with vicarious avicularia
associated with vestigial zooecia or kenozooecia, which are repre-
sented in surface view by membranous areas of varying size and
shape without operculum. Spines vestigial.

Genotype—Membranipora curvirostris Hincks 1862.

In addition to the genotype and the new species herein deseribed
the following species appear to belong to this group: Membranipora
falcata MacGillivray 1869 (M. permunita Hincks 1881), M. albida
Hincks 1880, Callopora tenuissima Canu & Bassler 1928, and Cal-
lopora subalbida Canu & Bassler 1929 (M. curvirostris var. Waters
1898).

The nature of the structure associated with the avicularium in
curvirostris and distal to it has been in question for many years.
Waters (1898: 684) suggests that “perhaps they must be considered
as aborted zooecia.” Harmer (1926: 228) thinks that it may be a
kenozooecium or a part of the avicularium itself but favors the
former view, Canu and Bassler (1928: 32-33) offer the suggestion
that it may be “the unoccupied portion of an ordinary zooecium but
regenerated by a falciform avicularium,” Miss Hastings (1930:
711-713) appears to have cleared up the matter by a careful study
in which she finds that the avicularium and distal chamber are dis-
tinet structures, separated by a wall, and interprets the chamber
as a kenozooecium or aborted zooecium, With this interpretation
the author finds himself in full agreement after the examination
of both curviresiris and the new species, lafirostris, The latter is
especially convincing as the combined avicularium and chamber are
occasionally as large as an ordinary zooecium and appear to take
the place of it in the series, often without any disarrangement of the
zooecia, There is no internal evidence of regeneration. Often the
kenozooecium is much smaller than this, though always larger than
the avicularian chamber, and both extend dorsally to the general
Joval of the dorsa! wall of the zoarium Ip the npaw spaciac fle
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falcata, curvirostris, and albida have the mandible curved strongly.
In subalbide and tenwissima they are straight or less curved, and in
the new species, latirostris, they are short spatulate. There is also
much variation in the size of the avicularium as well as of the keno-
zooecium in the various speeies. A delicate mural rim may be present,
on the kenozooecium.

I believe that the presence of the peculiar “distal chamber” or
kenozooecium is of more importance than the form of the avieularium
and the other characters on which the above species have been rele-
gated to different genera. The presence of the kenozooecium appears
in some way to be conditioned by the avicularium, but just what the
physiological or morphological influence may be is a puzale.

Parellisina curvirostris (Hineks) 1862

PLATE 4, FIGURE 32

Zoarium encrusting. Zooecia separated by grooves, gymnocyst
small or wanting. Mural rim thin, little raised. A small vestigial
spine on either side of the aperture, not always evident, and oc-
casionally others still smaller on the side. A narrow, finely tuber-
culated cryptocyst descending to the aperture. Dorsal wall little
calcified, in keeping with the general nature of the speeies. Ovieell
hyperstomial, rather small but prominent, globose, frontal surface
delicately beaded and usually with a small tuberele in the middle,
not closed by the operculum. Avicularium interzoocecial, large and
grooved, followed in series by a kenozooecium covered by a mem-
hranc and which varies congiderably in size and form. Its opesium
is usually more or less triangular and there is occasional evidence
of a delicate mural rim.

Taken at Station 2341 off the mouth of Guanica Harbor, Porto
Rico, 27 fathoms. Listed by Canu and Bassler (1928: 33) as Cal-
lopora curvirostris from off Havana, Cuba, 201 fathoms, and north
of Cuba, 143 fathoms.

This species has been placed in the genus Ellisina by Harmer
(1926: 28) and by Hastings (1930: 711).

Parellisina latirostris NEW SPECIES
PuraTE 4, Fraunes 33, 34

Zoarium encrusting shells and corallines; yellowish-white in color,
somewhat glistening. Zooecia moderately large, rather regularly
oval, the opesium occupying nearly all of the front, with a slight
develonment of the gvmnnevst oreasionallt  The nnral mim i
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beaded internally, sloping downward, but is rather narrow and there
is no expansion of the eryptocyst. A minute vestigial spinc on cither
side of the aperture, often wanting. Ovicell of moderate size, hyper-
stomial, delicately beaded on the upper surface, and not closed by
the operculum. The avicularia are vicarious with a short spatulate
mandible which is without transverse bar, but has instead two small
hinge teeth. The avicularium is followed dircetly in the series by
a kenozooecium which has usually a somewhat reniform, membra-
nous area set transversely to the long axis of the avicularium. This
kenozooecium, which may be as wide as a normal zooecium, extends
to the dorsal side of the zoarium and is separated from the avicularian
chamber by a distinct wall with communication pores. The mural
rim of this chamber presents much the same appearance as that of
a zooecium but is thinner and does not slope inward. In the distal
wall of the kenozooecium there are also communication pores. There
is a heavily chitinized sclerite extending forward in the form of a
semicircle on the avicularian mandible from the points of its attach-
ment.  Otherwise the mandible is not heavily chitinized. The oper-
culum is slightly heavier than the frontal membranc and has a
chitinized border.

Zooecial length, 0.45 to 0.55 millimeters; width, 0.30 to 0.45 milli-
meters. Opesial length, 0.30 to 0.40 millimeters; width, 0.25 to 0.33
millimeters.

Dredged at three stations off the mouth of Guaniea Harbor, Porto
Rico, at 7 to 27 fathoms.

Parellisina tenuissima (Cunu & Bassler) 1028

Zoarium ecnerusting. Zooecein distinet, mueh clongated, elliptical
or fusiform. Mural rim very thin, smooth. Opesitin with the form
of the zooecium; ovicell small, globular, finely granular. Avicu-
larium falciform, unguiculated, with two small lateral denticles, and
placed in the proximal portion of a zooecium with an aborted poly-
pide (kenozooecium).

Known only from Albatross station D. 2387 Gulf of Mexico, 32
fathoms. Canu and Bassler (1928: 34, Callopora) state that the
species differs from curvirostris Hincks in the great delicacy of the
mural rim and the larger dimensions of the abotted zooecia.

ALDERINA Norman 1903
Front wall entirely membranous, side walls usually crenulated,

no spines; no avicularia, but nodulous processes sometimes present.
Ovicell usually bearing a rib or a depressed area. Dietellae present.
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Alderina irregularis (Smill) 1873

Zoarimn enerusting,  Zooceia of simple construction withoul avicu-
laria or spines; mural rim granular and enlarged at the basc.
Opereular valve bordered by a thick sclerite.  Ovieell hyperstomial,
orifice large, not closed by the operculum.

Smitt (1873: 8) records the speeies from Pourtales dredging, Florida,
60 fathoms; Osburn (1914: 194) listed it from Tortugas Islands 8-22
fathoms; Canu and Bassler (1928: 28) record it from north of Cuba,
Gulf of Mexico, and Straits of Florida, 30 to 156 fathoms. It did
not appear in our Porto Rican collections.

CRASSIMARGINATELLA Cunu 1909

Zooecia with very heavy lateral walls, no spines, avicularia inter-
zooecial, large, oval, or rounded, replacing a zooecium in the series,
with a very heavy hinge pivot. Ovicell hyperstomial.

Crassimarginatella crassimarginata (Hincks) 1880

Zoarium encrusting. Zoocein very distinet, lateral wall thick,
heavily calcified. Gymnoeyst small, smooth,  Cryptocyst narrow de-
scending equally on all sides exeept near the operculum, coarsely
granulated. Avicularia large, replacing a zooecium in series, wall
granulated like that of the zooceia, mandible large, semicireular, the
pivotal bar very heavy. Ovicell rather small but prominent, broader
than long, heavily calcified. Abortive zooccia are not uncommon,
sometimes small and nearly closed by caleification, sometimes nearly
as large as the autozooecia. In the latter case the wall is granulated
like that of the ordinary zooecia.

Porto Rico near the mouth of Guanica Harbor at 5 fathomns, one
small, but mature colony on a shell. I have the species from Ber-
muda also, on shell at 20 feet. Tt has not been previously recorded
from the American side of the Atlantic.

CRANOSINA Canu & Bassler 1933

Characterized by the presence of an avicularium with a long vi-
bracular mandible, set transversely across distal to the aperture.

Cranosina coronata (Iincks) 1881

The very long transversely set vibraculum, nearly as long as the
zooecium, is a very striking character. The zooecia are distinct,
separated by deep grooves, the mural rim thick and granulated;
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opesia large, conforming to the shape of the zooecia but narrowed
and rounded in the opercular region. No spines. The dietellae are
unusually large.

Porto Rico, dredged oncc at Station 2385 off Pt. Brea, near the mouth
of Guanica Harbor at 8 fathoms. It has not been noted before on
the American side of the Atlantic.

COPIDOZOUM Harmer 1926

The genus is characterized especially by the interzooecial avicu-
laria, in which the mandible is broad at the base and narrows at once
into a long, linear point directed forward between the zooecia.

Copidozoum tenuirostre (Hincks) 1880

This species did not appear in our Porto Rican collections, but
has been reported by Canu and Bassler (1928: 31, Callopora) from
the Gulf of Mexico, Straits of Florida and east of Yucatan, at 24 to
56 fathoms, Marcus also reports it from the Bay of Santos, Brazil
at 20 mcters,

AMPHIBLESTRUM Gray 1848

The cryptocyst is broad, encroaching on the opesial area which is
reduced to an ovate or roughly triangular form; avicularia, spines
and hyperstomial ovicell.

Amphiblestrum pustulatum (Canu & Bassler) 1928
Antropora pustulata Canu & Bassler (1928) 24.

The zooecia are distinet with a well-developed gymnocyst. The
mural rim bears 4 to 6 spines. A pointed avicularium on either side
of the operculum is directed forward and slightly inward.

Not taken at Porto Rico. Reported by Canu and Bassler from
north of Cuba at 201 to 230 fathoms.

Dr. R, 8. Bassler (in litt.) agrees that pustulatum should be placed
under the genus Amphiblestrum.

CALLOPORA Gray 1848

Front wall entirely membranous, marginal wall more or less thick-
ened and bearing spines. Ovicell globose, commonly with a rib across
the front. Avicularia and dietellae. None of the several species
reported from the West Indian region appear to be typical of the
genus.
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Callopora pumicosa Canu & HBassler 1928
The zovecia are much separated, with a large gymnoeyst and with-
vut a mural rim. The space between the zooecia is a calearcous pellicle
perforated by numerous polygonal pores.
Not in our Porto Rican collections. Canu and Bassler (1928: 33),
Straits of Florida at 56 fathoms.

Callopora caudata Canu & Bassler 1028

The zooecia are uniserial, with branches at right angles, tubular
at the base, resembling species of Pyripora, but with a hyperstomial
ovicell.

Not taken at Porto Rico, but reported from north of Cuba at 143
fathoms by Canu and Bassler (1928: 34).

? Callopora sigillata (Pourlales) 1867

The zoarium consists of ecrect, anastomosing branches. Smitl
(1873: 8) gives an excellent account, but the specics has not been
seen since. Pourtales (1867: 110, Cellepora) and Smitt (1873,
Membranipora), off Havana, Cuba and off Florida at 262 to 270
fathoms.

MARSSONOPORA Lang 1914

Zoariuin unizerial, zooccia narrowed proximally into a tube.

Marssonopora uncifera Canu & Bassler 1928

Zoarium encrusting 6n shells. Zooecia in linear series, oval,
clongated, united with cach other by filiform zooeciules with a very
small orifice and arranged in the formm of stolons. Opesium oval;
mural rim thin, with a dozen spines in the form of claws. Ovicell
hyperstomial, globular, salient, closed by the operculum.

Known only from Canu and Bassler's records, north of Cuba, at
143 to 201 fathoms.

Family ARACHNOPUSIIDAE Jullien 1888

An arched calcified frontal shield (pericyst) above the membra-
nous ectocyst. This is perforated by large pores. It is formed by
projections which originate from the lateral margins. Each of the
frontal pores has a salient collar.

Levinsen (1909: 160) states that the spines are originally hollow
but later become partially solid in Arachnopusia. In the genus
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Ezechonelle Canu and Bassier, which these authors have placed in
the family, there is no indication at any time of hollow spines.

In Arachnopusia the opercular valve is membranous. In Ezecho-
nella there is a true operculum attached to the ectocyst and above
this is a thick walled peristome.

It is not certain that these two genera belong together or that this
family is properly placed. Perhaps its relations are with the Cribri-
morphs as therc is a definite pericyst above the ectocyst. This
structure is not formed of radial or parallel costae, but it is not
certain that the arrangement of the ribs is of sufficient importance
to separate them in another division.

ARACHNOPUSIA Jullien 1888

Lateral walls provided with septulae (multiporous rosette plates),
ovicell hyperstomial, the cetooecium wholly calcified and covered by
the adjoining [rontal shields.

Arachnopusia monoceros (Busk) 1854

Zoarium encrusting. Zooecia broad, ovate, primary aperture sub-
orbicular, and the proximal sinus with sharp cardelles, Peristome
very thick, bearing one or more long club-shaped spines. A strong
conical process in the midline proximal to the aperture, the frontal
wall with large, irregular perforations below which is the ectocyst.
Moderately large avicularia with pointed mandible. Ovicell sub-
globose, a little longer than broad.

Recorded by Osburn (1914: 105) ifrom the Tortugas Islands, 5
fathoms. One small specimen washed up on the beach at the Guanica
Harbor lighthouse. It is a very widely distributed species.

EXECHONELLA Canu & Bassler 1927

Pores of the pericyst large, orbicular, marginated. A peristome
very much thickened, without spines, surrounds an orifice closed
by a true operculum. The cetocyst is hidden under the frontal.
Lateral and distal walls with a series of uniporous septulae. The
salient margins of the frontal pores give a much roughened appear-
ance to the front wall,

Exechonella antillea (Osburn) 1927

Leprulia antillea Osburn (1927) 128,
Ezechonella pumicosa Canu & Bassler (1928) 70.

Zoarium encrusting, forming a coarse, greyish layer on shells,
corals, ete. Younger zooccia more or less shining, in older stages
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becoming multilaminar, the later layers piling up on the primary
ones with the zooecia turned in wvarious directions. Zooecia very
large, broad, gibbous, deep, coarsely and heavily calcified, well
scparated even in older stages by deep grooves. The whole of the
frontal is coarsely punctured by funnel-shaped openings with raised
borders, giving the whole surface a much-roughened appearance.
A minute rounded avicularium, somewhat raised and with a heavily
calcified border, is sometimes present on the lateral angle of the
zooccium, occasionally on both sides but frequently wanting, and
may be absent from entire colonies. Aperture very large, rounded,
with a pair of small eardelles which are situated a little back of the
middle. The poster is large, broad and similar in shape to the anter
but is slightly sinaller. The aperture averages as wide as long, but
there is considerable variation in its form. A rounded, thick-walled
peristome surrounds the aperture, often projecting strongly above
the level of the zooccium, in some cases raised still higher on the
sides in flaring projections and occasionally the whole rim flares
outward into a broad, funnel-shaped structure. Usually, however,
the peristome merely surrounds the aperturc with a heavy border.
Qoecia appear to be wanting entirely as I have dissected numerous
zooceia without discovering any evidence of them,

Zooccial length, 0.80 to 1.10 millimeters, average 1.00 millimeter;
width 0.60 to 0.80 millimeters, average 0.70 millimeters. Apcrture
length, 0.20 to 0.25 millimeters; width, 0.19 to 0.25 millimeters.

Curagao Island (Osburn 1927: 128, Lepralia antillea), Tortugas
Islands, Florida (Osburn -1914: 213, Phylactella labrosa). Fowey
Light 15 miles south of Miami, Florida, 40 fathoms (Canu & Bassler
1928: 70, Ezechonella pumicosa). Very abundant in Porto Rican
collections encrusting shells, corals, ete., from 5 to 20 fathoms.

My scanty material from Tortugas Islands was incorrectly de-
termined. At the time the species was described (1927) the deserip-
fion of the genus had not reached me and I listed the species under
the old genus Lepralia. E. pumicosa Canu and Bassler is a synomym
under this species, as I have examined numerous specimens of their
material and find no differences of importance. The speeies appears
to be widely distributed in the West Indian region.

Exechonella antillea NEW VAR. spinosa

PLaTE 4, FIGURE 35

What appears to be a variety of this specics differing by the
presence of tall unjointed spines to the number of 10 or 15 on the
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Trrinisl. These Aeveien heiwesn the pomes and ave pumiel wen
fully Jormed.  Bimilar, but shorter, spines appear on the peristome,

I have a specimen from Bermuda and Dr. Bassler has kindly loaned

me one Trom Port. Antomio, Jamaiea.  "The appearance is o different,

that I at first presumed them to be of a different specics, but the
measurements are the same and I find no other differences exoept
in the frontal spines, If worthy of a name, the variety may be
called spinosa.

Family HIANTOPORIDAE MacGillivray 1895

The frontal is a pericyst forming an incomplete cover above the
membranous ectocyst. The zooecia may be separated, with con-
necting tubes or closely joined to each other. There is a wide range
of ealeification of the frontal and the formation of a definite pericyst.
In some cases the membranous ectocyst is widely exposed while in
others the pericyst is complete with the exception of two to four
large pores near the middle. The family may not be a natural
one as nothing is known of the method of calcification in most cases.
Canu and Bassler suggest that Tremogasterina “would perhaps be
better classed next to Figularia.”

A pericyst appears several times elsewhere, Arachnopusia, Ezecho-
nelle and the cribrimorphs (Costulae) and all of these appear to
show some intermediate conditions between the Anasca and As-
cophora, but what little is known of the method of calcification seems
to preclude any possibility of allying them very closely. Possibly
they may be considered cases of parallel evolution,—sporadic at-
tempts of nature in the direction of a compensatorium which finally
arrived by way of the cribrimorphs, if our interpretation of Figularia
is correct. A complete knowledge of the method of forming the
pericyst in the various genera would probably do much to clear up
the problem.

It might be better to classify all of these forms with a definite
pericyst along with the cribrimorphs, intermediate between the
Anasca and Ascophora, until their relationships can be more definitely
determined, but for the present I prefer to leave them in the classi-
fication of Bassler (1935) rather than make any further changes in
the absence of information.

TREMOGASTERINA Canu 1911

The pericyst closes above the ectocyst to give the appearance
of a member of the Ascophora, but with two to four large pores,
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usually reniform in shape, near the center, This is e only reeent,
representutive of the Tumily found thiny fur, but te genus Premao-
vere, or Hipntevere, will probably be found to oceur. N vepre-
sentatives of the family were found in Porto Rico, but some of them
may be looked for.

Kry 1o THE Srecies

.......................................................... L. lanceoluta,
Aviculurin long, nurrowly pointed, no oral spines, ... ........... .. 1. yranulata.

Tremogasterina granulata Canu & Bassler 1928

Known only from the Straits of Florida at 40 fathoms and from
the Pliocene of Panama.

Tremogasterina lanceolata Canu & Bassler 1028

Known only from north of Cuba, 130 to 143 fathoms.

Tremogasterina malleolus Canu & Bassler 1928

Reported by Canu and Bassler from the Gulf of Mexico and the
Caribbean Sea cast of Jamaica at 52 to 60 fathoms.

Tremogasterina mucronata (Smitt) 1873

Known only from Switt’s record (1873: 24, Escharipora ?) west
of the Tortugas at 36 fathoms.

Division 111 COILOSTEGA Levinsen 1909

The frontal wall has within the covering membrane a depressed
calcareous layer, the cryptocyst, surrounded by raised lateral walls.
As a rule the cryptocyst is provided with pores and an aperture, the
opesiula, sometimes confluent with the opesium anteriorly on each
side, through which passes a muscle to the covering membrane. Some-
times calcified walls of the opesiules descend to the dorsal side, more
or less completely enclosing the anterior part of the polypide with a
polypide tube.
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Key To THE FaMILIES
. Ovicell hyperstomial...........c.ovieininnnnn. R AN R A TR A R N
Ovicell endozooecial or wanting............o0vvvinennnn,
2. No avieularia, zooecin disjunct united by short tubes
..................................... ASPIDOSTOMATIDAE, page 381,
Avicularia large, replacing a zooecium in the series .................0000n0.
.................................. THALAMOPORELLIDAE, page 377.

3. Zoarium cup-shaped, free; a long vibraculum distal to each zooecium .......

.......................................... CALPENSIIDAE, page 3?3
Zoarium not cupuliform, at,tached ........................................

. Zooecial chamber divided into proximal and distal parts by descending \mll
of the eryptocyst, a distinet polypide tube present ............c.oooionien
................................... STEGANOPORELLIDAE, page 374,

Zooecial echamhber not so divided, no calcified polypide tube ........
............................................. OPESIULIDAE, page 370

Family OPESIULIDAE Jullien 1888

There is much variation in this family, but the ovicell is always
endozooecial. Avicularia may be small, or absent, or highly developed
with long mandibles which are winged at the base (onychocellaria).
Similarly the calcification of the cryptocyst varies from a fairly large
opesial area to almost closed and with small or large opesiules which
may be separated from the opercular arca or united with it. Two
subfamilies have been erected on the basis of the presence or absenee
of the onychocellarium.

—

-

Key 1o THE GENERA

1. Avicularian mandible winged at base (onychocellarium)................... %
Avicularian mandible not winged.............ciciiiiiiiiii i 4.
2. Opesinl area oval, without opesiular notches...... Rectonychocella, page 370.
Opesial area with notches at the proximal corners................covvnnn 3.

3. Opesiular notches very distinct, directed laterally......... Floridina, page 372,
Opesium larger, notches shallower and directed more posteriorly ...........
................................................... Velumella, page 371.

4. Axioularia WaAnBIRE, oy ms e S T A Floridinella, page 372
Avicularia present, distal to the aperture................ Micropore, page 373.

Subfamily OnvcHOCELLINAE Jullien 1881
RECTONYCHOCELLA Canu & Bassler 1917
Canu and Bassler (1917: 25-26) erected three new genera, Rectony-
chocella, Velumella, and Diplepholees out of a complex of species
allied to Smittipora Jullien 1881. Later (1928: 52) they suppressed
Diplopholeos and merged its species with Velumella. Harmer (1926:
259) points out that “the only features which seem to separate them
are certain differences in the extent and denticulation of the avicu-
larian opesia, and in the continuity or otherwise of the mural rim with
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the horizontal cryptocyst,” and he refuses to accept either genus,
preferring Smittipora of Jullien. Canu and Bassler again (1929: 126)
admit that Rectonychocelle “differs from Velwmella only in its rarely
visible opesiular indentations, these corresponding to the opesiular
muscles placed low and to less calcification of the frontal.” Prob-
ably Velumella will also have to be submerged, but as the differences
of caleification about the proximal part of the opesium may have some
relation fo the distribution of opesiular muscles it may be better to
let it stand until properly prepared fresh material can be examined
to settle the point.

As to the standing of Jullien's genus Smittipora, Canu and Bassler
(1928: 52) have pointed out that, “The genus Smitftipora is therefore
not established on sufficient characters since it is the manifest result
of an error of misinterpretation of Smitt’s figure 60.” If such is the
case, Rectonychocelle must replace Smittipora. My material is too
seanty to decide the issue. For the present I accept both gencrn of
Canu and Bassler.

Rectonychocella abyssicola (Smill) 1873

Zoarium encrusting or with crect cylindrical stems with six serics
of zooceia. The mural rim may be raised or wanting, in which
case the zooecia are separated by a furrow. Cryptoeyst convex and
finely granulated. Opesium often marginated, either elliptical or with
only & concave proximal border. Onychocellaria much smaller than
zooecia, the opesium small and without lateral denticles, the mandible
winged, symmetrical, its point projecting beyond the oval wing.

Smitt (1873: 6. pl. 1, fig. 61 part), Florida, 68 fathoms; Hincks
(1881: 155), off Cojima, Cuba, 628 meters; Canu and Bassler (1928:
53), Florida, 387 fathoms. Not taken at Porto Rico,

VELUMELLA Canu & Bassler 1917
Velumella americana Canu & Bassler 1917

Zoarium encrusting. Zooecia distinet, separated by a furrow in
which is a brown line. Mural rim thin distally, enlarged on the
sides into facettes. Cryptocyst concave longitudinally, smooth, or
roughly tuberculate in older zooecia, depressed. Opesium large, a
little elongated, straight on the proximal border, with a deep opesiular
identation proximally on either side. Onychocellaria (avicularia) as
large as the zooecia, its eryptocyst with sharp spines projecting into
the elongate oval opesium, the mandible large, with symmetrical
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wings forming an oval structure, beyond which the point of the man-
dible projects in a long vibraculum.

Smitt (1873: pl. 1, fig. 60, Vincularia abyssicola, part) Florida;
Osburn (1914: 195, Smittipora abyssicola), Tortugas, low water to
15 fathoms, and (1927: 125), Curagao, shallow water; Canu and
Bassler (1928: 54) north of Cuba and Gulf of Mexico, 30 to 143
fathoms. In the Porto Rican collections this species appeared only
once, at Station 2377, between Rotones and Caribe Islands, 6 to 11
fathoms. Tt appears to be well distributed in the West Indian region.

FLORIDINA Jullien 1881

Opesiular indentations symmetrical, very large, limited above by
the two very salient opesial processes and placed on each side of a
much produced, semitubular polypidian convexity. Operculum at-
tached to the ectocyst above the opesial processes. Onychocellaria
straight, mandible bimembranous. (After Canu and Bassler.)

Floridina antiqua (Smitt) 1873

Zoarium encrusting. Zooecia moderate in size, irregularly oval, dis-
tinct, mural rim salient, complete. Cryptocyst somewhat granulated,
surrounding the opesium, ventricose behind the aperture. Opesiules
symmetrical and large. Onychocellarium oval, mandible winged.

Zooecial length, 0.40 to 0.50 millimeters; width, 0.40 millimeters.

Smitt (1873, Mollia antiqua) listed the species from Florida, 29 to
44 fathoms; Canu and Bassler (1928), Gulf of Mexico, 30 fathoms,
Straits of Florida, 56 fathoms, and Fowey Light, 40 fathoms.

Subfamily MicrororINAE Hincks 1880
FLORIDINELLA Canu & Bassler 1917
Ovicell endozooecial and separated from the zooecia by a fold.
Polypidian convexity not prominent. Opesiular indentations large and
rounded, Opesium constricted by two symmetrical lateral teeth at
the level of the opercular articulation. (After Canu and Bassler.)

Floridinella typica Canu & Bassler 1928

Zoarium encrusting. Zooecia distinct, separated by a furrow, ir-
regularly oval, somewhat elongated. Mural rim very thin, smooth,
salient, complete. Cryptocyst shallow, flat, granulated. Opesium
large, subtrifoliate, its proximal border concave or convex with very
small opesiular indentations, not always present: the two lateral
condyles small and deep. Small interzooecial tuberosities.
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Zooecial length, 0.50 millimeters; width, 0.40 millimeters.

Recorded by Canu and Bassler (1928: 59), Straits of Florida, 56
fathoms, and Fowey Light, 15 miles south of Miami, Florida, 40
fathoms. Not present in the Porto Rican collections.

Floridinella parvula Canu & Bassler 1928

Zoarium encrusting. Zooecia oval, short. Mural rim thin, salient,
much attenuated proximally; opesium oval, elongated, trifoliate; the
two lateral condyles salient. Proximal border convex with two irregu-
lar opesiular indentations. Sometimes small tubercles between the
zooecia.

Zooecial length, 0.25 millimeters; width, 0.20 millimeters.

Recorded by Canu and Bassler (1928: 59), Straits of Florida, 56
fathoms. Not taken at Ports Rico.

MICROPORA Gray 1848

Encrusting. Mural rim ending in a knob-like enlargement on
cither side of the aperture. Cryptocyst covering the entire frontal
except the aperture and the small opesiules. Ooecia endozooecial,
but very prominent. A small median avicularium situated just distal
to the aperture.

Micropora coriacea (Esper) 1791

Zooecia irregularly oval, distinct, the salient mural rim enlarged
opposite the aperture where it ceases. Cryptocyst complete to the
level of the opercular hinge, not continued around the aperture which is
entirely closed by the operculum. A pair of small opesiules, often
scarcely visible and usually close to the mural rim. An avicularium
with a triangular mandible pointing upwards situated in the mid-line
just in front of the aperture.

Zooecial length, 0.44 to 0.50 millimeters; width, 0.26 to 0.30 milli-
meters.

Smitt (1873: 13), Floridae, 36 to 135 fathoms; Canu and Bassler
(1928: 62), Gulf of Mexico, 30 fathoms, and Straits of Florida, 56
fathoms. The writer has also a specimen from Captive Island, in
the Gulf of Mexico, west of Florida, but the species did not appear
in our Porto Rican collections.

Family CALPENSIIDAE Canu & Bassler 1923
DISCOPORELLA D'Orbigny 1852

Cupularia of authors.
Zoarium free in the form of a more or less expanded cup, the zooecia
opening on the outer surface. Opesium fringed with spinous pro-
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ccsscs.of the cryptocyst which are flat and free or joined together. The
two distal processes are symmetrically placed and support the opereu-
lar valve. Opesiules rounded. No ovicell. Vestibular arch present.

Discoporella doma (D'Orbigny) 1852

The zoarium is cup-shaped, higher than wide. Cryptocyst more
or less developed, bordered with flat spinous processes, which may be
acuminate, spatulate or fimbriated and which variously modify the
shape of the opesium but which never coalesce. An avicularium
chamber with a long lash-like, chitinous flagellum, situated distal to
every aperture.

Smitt (1873: 15), Florida, 20 fathoms; Canu and Bassler (1928:
64), Straits of Florida, 56 fathoms. Not otherwise noted in the West
Indian region.

Discoporella umbellata (Defrance) 1823

Zoarium flatter than in D. doma, wider than high, umbrella-shaped.
The cryptocyst forins almost a complete cover up to the opercular
hinge by the fusion of its spinous processes, leaving usually a number
of irregular holes besides the true opesiules. The fusion of the erypto-
cystal spines easily differentiates this from the preceding species.

Smitt (1873: 14), Florida, 29 fathoms; Osburn (1914: 194, C. lowes)
Tortugas, 12 to 22 fathoms; Canu and Bassler (1928: 64), various
localities in the Gulf of Mexico. The species occurs as far north as
North Carolina (Smitt 1873, and Osburn 1914), but it did not appear
in our Porto Rican collections.

Family STEGANOPORELLIDAE Hineks 1884

The limits of this family are not yet agreed upon. Three impor-
tant genera, Steganoporella Smitt 1873, Siphonoporella Hincks 1880,
and Labioporella Harmer 1926 (= Labiopora Levinsen 1909, pre-
occupied) are especially concerned. Harmer (1926: 280) created a
new family, Labioporellidae, for the last mentioned genus and ex-
pressed the opinion that, “It may perhaps be necessary to establish
a new family for the reception of Hincks’' genus.” Canu and Bassler
(1929: 144-149) have reassigned them to the present family “because
Labioporella and Siphonoporella to us are only simplified Stegano-
porella.” As very few species are known from Atlantic waters and
my own material is scanty I leave them for the present where Canu
and Bassler have placed them.

They all agree in having dithalamic zooecia, the body cavity par-
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tially subdivided by a descending portion of the eryptocyst; a more
or less complete caleified zooecial tube through which the tentacles
are protruded; and an anterior opesial area which is not quite occu-
pied by the operculum. In Steganoporella there arve two kinds of
zooecia, one with a larger operculum which apparently represents an
carly stage in the development of the avicularium, the other zooccin
of the ordinary type. In the other genera, large interzooceial avicu-
laria are present, which show clearly their zooecial origin.

Key o THE GENERA

1. Cryptocyst surrounding the opesium like a shelf....Steganopovella, page 375.

Cryptocyst not surrounding the opesium . .....oovnevniiininniiiiaiiienes 2

2. Polypide tube continued forward prominently and somewhat expanded, trum-
pet-shaped; opesium large............cooooviiin Siphonoparelln, page 376,
Polypide tube not free at the sides; opesium small. ... Labioperella, page 370.

STEGANOPORELLA Smilt 1873

Zooecia completely covered by a frontal membrane, beneath which
is a porous cryptocyst extending forward nearly to the operculum
and ending in a median oral shelf, also continuced around the sides of
the aperturc in the form of a projecting shelf. Normal individuals
with a large operculum which is supported by an arched sclerite.
Avicularian individuals with a much larger operculum with o pointed
sclerite. Both types may have chitinous teeth on the chitinous
opercular border. The avicularian individuals possess pelypides and
are thercfore but little modified toward avicularia.

Steganoporella magnilabris (Busk) 1854

Zoarium encrusting, or crect and f{rill-like. Zooccia large, with
raised walls. A porous, depressed cryptocyst descending deeply to the
level of the polypide tube occupies ncarly half of the frontal area.
Beyond this is the median oral shelf, with the polypide tubc beneath
it, and this is separated from the lateral walls by a membranous arca
on each side in the form of a deep notch. Zooecia of two types. In
one the operculum more or less semicircular with an inverted U-shaped
main sclerite and with small chitinous teeth on the border; the other
with a much larger operculum with an inverted Y-shaped main
sclerite, which is usually somewhat broader distally with a straighter
distal border armed with heavier teeth. This latter type of zooccium
is in reality the avicularian individual, so little modified from the
ordinary form that the polypide functions in the usual manner,
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2. Mandible short, in the form of a gothic arch

..................................... T. pothica var. floridana, page 378.
Mandible clongate, curved sidewise.................... T. falcifera, page 380.

3. Avicularinn mandible and sister zooecium symmetrical. .. T'. mayori, page 379.

Avicularian mandible and sister zooecium unsymmetrical

Thalamoporella gothica NEW van. floridana
PraTe 5, Flcunes 42, 43

Zoarium encrusting or erect. Adoral areas present, sometimes with
tiny, rounded tubercles. Opesia nearly circular with a rounded sinus
without proximal shelf. Opesiules variable in size and form, one usu-
ally much smaller (this sometimes wanting). Larger opesiule contin-
ued to the dorsal surface where its insertion is closed. Avicularia
with pointed mandibles of the form of a gothic arch, the point
raised. Avicularian eryptocyst incomplete, leaving a semicircular
or semielliptical membranous arca behind the mandibles, Ovicells
not observed. Spicules in the form of calipers, large or small and
intergrading.

Zooceial length, average 0.55 millimeters, range 0.50-0.65 milli-
meters; width, average 0.23 millimeters; range 0.18-0.27 millimeters.
Avicularium, total length, average 0.35 millimeters; mandible length,
average 0.15 millimeters.

This form agrees rather closely with Levinsen’s figures of Thala-
moporella rozierii var. labiate (1909: 182)., In Harmer's review of
the genus (1926: 303), he places labiata under the synonymy of
Thalamoporella gothica var. indica Hincks. I have a specimen of
labiata from the China Sea sent me by Levinsen, and my Florida
specimen agrees with -this and with Harmer’s description of the
variety indica in the form of the avicularium, the nature of the
opesiules, the depression of the eryptoeyst at the level of the opesiules,
and the form of the spicules. It differs, however, in the absence of
the calcarcous lower lip, in the somewhat smaller size of the avieu-
laria, in the absence of the eompass form of spicules and in the
smooth inter- and disto-opesiular eryptocyst. It is probably better
to keep it separate, at least for the present.

Porto Rico, encrusting a shell at 8 fathoms, off Guaniea Harbor.
Tortugas Islands, Florida, on a shell on the beach, and in 10 fathoms
on sponges (Osburn 1914 under T. rozierit). Smitt's record (1873:
16. pl. 4, fig. 102) is probably the same species judging chiefly by
the form of the opesia, but his figure and description do not indicate
the avicularium and there still must be some doubt in regard to the
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record. I have very well developed specimens from Captive Island,
Florida,

Thalamoporella mayori NEW =PECIES
Prate 6, Ficunes 46, 47

Zoarium encrusting on shells and corallines. There is a fairly close
resemblance to T. granulata Levinsen as restricted by Harmer, but
the hinge denticles are less prominent, the border of the sinus usually
distinctly granulated or crenulate. The adoral arcas arc well devel-
oped with strong and sharply pointed spines, but these may be en-
tirely lacking, as in the author’s figure (1914: 197). The sister zooceia
of the avicularia are symmetrical, and the avicularian cryptocyst
covers the avicularian chamber up to the hinge linc cxcept for two
small opesiules. Thesc avicularian opesiules may be scparated from
the border as in the author’s figure of the specics, or one or both may
be in contact with the border. The avicularian mandible varies
somewhat in form, but is nearly symunctrical as shown in my figure.
The zooecial opesiules both descend to the dorsal side and arc.usually
closed. The spicules are of two kinds: compasses and calipers of
various sizes. The ooecia are smooth, glossy, semitransparent, evenly
rounded, slightly broader than long, the aperture in the form of a
pointed arch. .

The zooecial measurements vary considerably, ranging from 0.40
to 0.80 millimeters in length, and from 0.20 to 0.40 millimeters in
width, Most of the zooecia, however, will range pretty closely
around the average, 0.68 millimeters long, by 0.30 millimeters wide.
The avicularian measurements are about as follows: 0.20 millimeters
to the hinge line and 0.35 millimeters for the mandible. The widest
part of the mandible measures about 0.15 millimeters. -

Harmer in his splendid review of this genus (1926: 297) m(.hentcs
that the T. granulata of Osburn “appears not to belong to this spe-
cies,” After further study of the specific characters of this genus I
am quite ready to accept Harmer's conclusion.

T dedicate this species to the memory of Dr. Alfred Goldsborough
Mayor, a well-known authority on marine zoology, and for many
years Director of the Carnegie Institution Laboratory for Marine
Zoology at the Tortugas Islands.

Not found in our Porto Rican collections. Osburn (1914: 197.
fig. 8, T. granulata), Tortugas Islands, Floride, encrusting shells and
calcareous algae.
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Zooecial length, variable, 0.75-1.45 millimeters, average about 1.00
millimeters; width, variable, 0.53-0.80 millimeters, average about
0.60 millimeters. Smaller operculum, length, average 0.40 millime-
ters. Larger operculum, length, average 0.60 millimeters.

Porto Rico, Stations 2347, 2363, 2377, 2385, all off shore from
Guanica Harbor at 6 to 20 fathoms. This widely distributed warm
water species was reported by Smitt (1873: 15, S. elegans) from the
Florida Straits; by Verrill from Bermuda (1900: 594, S, elegans) ;
Osburn from the Tortugas Is. (1914: 196); and Canu and Bassler
(1928: 64) north of Cuba, east of Yucatan, Florida Straits, and from
the Pliocene of Panama. The species is also known from Pedro Bank,
south of Jamaica and from St. Vincent Island. It is therefore one
of the most characteristic species of the West Indian region. My
specimens are all encrusting except those from Station 2347, which
rise in a bilaminate frill,

SIPHONOPORELLA Hincks 1880

KEy To THE SPECIES

Zoarium encrusting; zooecia somewhat elliptical, large, zooecial length, 0.70
millimeters; width, 0.50 millimeters...............ccc0vveunnnns 8. granulosa.
Zoarium erect, cylindrical, bifurcated, rarely lamellar; zooecia more rectangular,
a tubercle in each interzooecial angle; size smaller, length, 0.60 millimeters;
width, 036 millimeters........ccociiiiiiiiiiiiiriiiii i 8. dumonti.

Siphonoporella granulosa Canu & Bassler 1928

Not taken in the Porto Rican collections. Recorded by Canu and
Bessler (1928: 69), Gulf of Mexico and Straits of Florida, 30 to 56
fathoms.

Siphonoporella dumonti Canu & Bassler 1928

Not taken at Porto Rico. Canu and Bassler (1928: 68), Gulf of
Mexico at 30 fathoms.

There is a possibility that granulosa may be only the encrusting
phase of dumonti, the differences being due to the manner of growth,
since they occurred together at one station, Albatross D. 2405.

LABIOPORELLA Harmer 1926

Zooccin with distinctly raised marginal walls. Gymnocyst wanting.
A porous cryptocyst, which does not extend forward around the ope-
sium. Polypide tube bilabiate and connected on either side with the
lateral wall by a vertical caleareous lamina. (Labiopora Levinsen
1909, preoccupied.)
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Labioporella sinuosa NEW SPECIES
PraTE 5, Ficures 40, 41

Zoarium encrusting. Zooecia in regular series, slightly broader
near the middle, all of the outlines usually sinuated. Mural rim
thin and raised, its border delicately beaded, continued without
change around the distal end of the aperture. The perforated crypto-
cyst is nearly flat, descending slightly to just bchind the opesium,
where the middle portion is slightly raised to form the ventral lip of
the inconspicuous polypide tube, On either side the tube is con-
nected with the lateral walls by a vertical lamina which descends to
the dorsal wall. Opesium rather large, broader than long, extending
outward to the mural rim, which on the distal border is arched
strongly forward where it overlies the base of the distal zooccium.
The proximal border is more or less straight, slightly sinuated at its
middle where the polypide tube scarcely projects, Avicularia want-
ing. The specimen was dead and the opereula croded.

This species was listed by the writer (1914: 196) under thc name
of Steganoporella conneza Harmer, from the Tortugas Islands at 12
fathoms, encrusting a shell. It did not appcar in the Porto Rican
collections and, as far as I am aware, the genus has not hitherto been
noted except in the western Pacific and Indian oceans.

Family THALAMOPORELLIDAE Levinsen 1902

Zooecia with a polypide tube. Cryptocyst developed forward al-
most to the operculum. -~“Two opesiules separated from the aperture,
one or both of these usually in contact with a side wall. Calcareous
spicules in the shape of compasses or curves.lie free in the zooecial
chamber. Avicularia pointed or spatulate, interzooecial. Very large
and prominent hyperstomial ooecia.

THALAMOPORELLA Hincks 1887

Zooecia, with a somewhat depressed, porous eryptocyst which is
perforated by two asymmetrical opesiules. Opesia and orifice prac-
tically coextensive. The opesiules descend to the basal or the lateral
walls, The ovicells have a cavity between the ectooccium and the
entooecium divided by a median suture. The avicularium is situated
at the base of a new zooecial series.

Key 1o THE SPECIES
Lo Aviculatitm: POItEd. . cunommasmumoamaai e o s S e s et 2
Avicularium roufided 86 P cononimonn v s mrrmnm sy e sy s mene e 3
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Thalamoporella distorta NEW SPECIES
PLATE 6, FIcunes 48, 49

Encrusting. Zooecia with perforated cryptocyst which descends
very slightly to the region of the opesiules. Between the opesiules and
distal to them the surface is finely tuberculated, including the proxi-
mal border of the sinuated opesium. The opesiules are large, usually
in contact with the lateral wall, more or less symmetrical and both
descend to the dorsal wall where the insertions are large, nearly
symmetrical and open distally. Spicules in the form of wide open
calipers present. Adoral pointed spines, sometimes wanting. The
most striking characteristic of the species is found in the sister
zooecium of the avicularium in which the oral aperture is turned at
right angles to the long axis of the zooecia and directed toward the
avicularium, Its aperture also differs, being much shorter than in the
normal zooecia, though about the same width. The opesiules arc at
different levels, the outer one well in advance of the one next to the
avicularium and the calcified zooecial tube is curved. The avicularian
chamber is covered by the cryptocyst almost to the mandible, with a
pair of small opesiules mueh as in 7. mayori. The mandible of the
avicularium is asymmetrical with a straight border next to the sister
zooecium. Ovicells large, rounded, a little broader than long, the
aperture in the form of a pointed arch.

Zooecial length, average 0.60 millimeters, range 0.53 to 0.86 milli-
meters; width, average 0.30 millimeters, range 0.26 to 0.40 milli-
meters. Covered portion of avicularian chamber, average length
0.27 millimeters; mandible, average length 0.29 millimeters.

Porto Rico, Station 2341, off mouth of Guanica Harbor, 27 fathoms,
3 colonies on dead coralline,

Two other species, T'. granulata Levinsen and T. novae-hollandiae
(Haswell), have the sister zooecium of the avicularium more or less
asymmetrical, but neither of them is as much distorted as the present
species. In granulata, as limited by Harmer (1926: 297), the adoral
spaces have no tubercles and the eryptocyst of the avieularian cham-
ber leaves a wide open space behind the mandibles. In novae-hol-
landiae the adoral spaces are vestigial and without tubercles, the
avicularian cryptocyst incomplete, and the zoarium usually erect and
tubular.

Thalamoporella falcifera Hincks 1880
PraTE 5, FIoURES 44, 45

Zoarium encrusting on algae. Zooecia with walls thin and delicate,

eryptoeyst thin, depressed toward the opesiules, with a few seattering
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pores, between and beyond the opesiules finely tubereulate; aperture
somewhat longer than broad with a rounded sinus. Operculum with
only a short small sclerite on each side near the hinge. Adoral arcas
well developed, with small pointed adoral spines. Opesiules uncqual
in size, the larger descending always to the dorsal side and its inscr-
tion usually open, the smaller sometimes reaching the dorsal side
where its insertion may be open or closed. Avicularia small for this
genus, very narrow and curved (in my specimens it is always curved
away from the sister zooecium). Avicularian eryptoeyst incomplete,
reaching only about half way to the base of the mandible and leaving
a semi-elliptical membranous area. Qoecia not present.

Zooecial length, average 0.60 millimeters, range 0.53 to 0.66 milli-
meters; width, average 0.30 millimeters, range 0.24-0.35 1nillimcters,
Avicularian mandible, average length 0.30 millimeters, range 0.26—
0.40 millimeters.

Tortugas Islands, 5 fathoms, one colony on algac (Osburn 1914:
197); Campeche Bank, Yucatan (Levinsen 1909: 186); otherwise
known from Australian waters. My specimen compares closely with
one from the Java Sca sent me by Levinsen. Not taken at Porto
Rico.

Family ASPIDOSTOMATIDAE Jullicn 1888

Zooecia with a short polypide tube, not continued under the erypto-
cyst, usually provided with marginal flanges. The two opesiules in
the form of narrow incisions connected with the aperture. Owvicell
hyperstomial. -

MOLLIA Lamouroux 1821

Zooecia separated and united by cylindrical joints. Opesiumn tri-
foliate. Opercular valve not in contact with mural rim. Ooecia
hyperstomial and closed by the operculum. Spines, avicularia, and
dietellae wanting.

Mollia patellaria Smitt 1873

Zoarium encrusting. Zooecia separated, with a single point of
junction to each adjacent zooecium. Opesium trifoliate. Operculumn
simple, membraniporidan, supported by cardelles, but not touching
the zooecial wall. The opesial space behind the operculum may
serve for the passage of opesiular museles, but we have no knowledge
of their presence and, as Canu and Bassler remark (1928: 70), this
genus might “just as well be classed next to Amphiblestrum” in the
Alderinidac. Qoecia prominent, globular and hyperstomial.
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Recorded by Smitt (1873: 12), Florida, 36 fathoms; Canu and
Bassler (1928: 69), Gulf of Mexico, 30 fathoms. The writer has a
specimen from Captive Island, Florida. It did not occur in the Porto
Rican collections.

Division IV PSEUDOSTEGA Levinsen 1909

Zoarium usually crect and cylindrical. Zooecia in longitudinal
series but usually appearing alternate because of the manner in which
the basc of cach zooecium is overgrown by the sides of the neighbor-
ing zooecia. Frontal area completely filled in by an imperforate,
depressed cryptocyst. Spines wanting. Avicularia viearious, with-
out transverse bar. Ovicell immersed in the base of the distal zo-
occium, with a special opening.

Family CELLARIIDAE Hincks 1880

Cryptocyst covering the whole frontal zooecial wall. Operculum
simple, well-chitinized, bilaminar, with a straight or concave proxi-
mal margin, a pair of strong supporting denticles (sometimes one
.broad median denticle). Avicularia vicarious, the submandibular
arca partly closed by a cryptocyst. Ovicell embedded in the distal
zooecium, with a special opening.

CELLARIA Ellis & Solander 1786

Zoarium typically jointed, with cylindrical internodes. Zooecia
usually more or less lozenge-shaped. Cryptocyst imperforate, cov-
ering practically all of the front to the operculum, which occupies
nearly all of the opesium.

Cellaria nodosa Canu & Bassler 1928

Smitt (1873: 4) recorded this species under the name C. tenuiros-
tris Busk, but Canu and Bassler (1928: 72) have pointed out essen-
tial differences from Busk's species and have renamed the Florida
form. Their reasons are as follows: “The ovicelled zooecia are wider
than the others. Their presence occasions an enlargement of the seg-
ments, which present thus a very characteristic nodosity. The inter-
nodes are more slender, the avicularia are lozenge-shaped, and the
aperture much smaller.”

Smitt listed the species from Carysfort Reef, Caribbean Sea, 52
fathoms, and west of Tortugas Islands, 68 fathoms; Canu and Bass-
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ler, Gulf of Mexico, 35 fathoms, and alsv in the Pliocene deposits of
Panama. It did not occur in the Porto Rico dredgings.

Cellaria sinuosa (Hassall) 1842

Zoarium dichotomously branched, internodes long and stout, cylin-
drical slightly thickened towards the top, the extremities rounded.
Zovecia lozenge-shaped or hexagonal, or arched above and tapering ofl
below.  Area finely dotted, walls minutely granular,  Orifice arched
above, placed almost at the top of the area, with a much raised lower
lip, which forms a broad and prominent plate in front. Avicularia
at the top of a cell, often sct obliquely, with a triangular mandible
pointing downwards, Ovarian opening at the very top of the arca,
clongated transversely, with a broad tooth on the lower margin.

Porto Rico, a few dead fragments apparently belonging to this

gpecies dredged off Caribe Island at 8 fathoms. Canu and Bassler

(1928: 72) have listed it for the North Ameriean coast, east of Cape
Hatteras, at 102 fathoms.

Division V CELLULARINA Smitt 1867

In Levinsen's revision of the Chilostomata in 1909 the members of
the present group were placed in his first division, Malacostega. It
has been found advisable to extend the number of divisions and in
1926 Harmer reestablished Smitt’s old name for the present group,
with a redefinition and the exclusion of certain forms. This change
has been accepted generally.

Key mo ree Faminiks

1. Zooevia facing in nmln‘site directions, usually in pairs haek to buek. o0 2;
Aooeein all fueing in nearly the same direedion. ...oooooiiiiiiiiiainiin o 3.
2. Bemile nvicwdarin only . .oovevciiein o socia 1u\R(;[MI’\TAH,[H}M'; puge 394,

EPISTOMIIDAE, page 402,

Pedunenlate avieularia also present, .. .. ‘
wes, L BEANTIDAE, page 307,

3. %ooccin sepurated, connected by fubular proc
Zoocein divectly attached to each other.
4. Avieularia sessile, n dorsal vibraculum usus l”‘\ presendt, a seutom usually pie-
tinlly covers the aperfure. ........... SCRUPOC Bl LARIIDARK, page 383,
Avienlwia pedunculute, vibmeulum and sentum absent. oo 8.

5. Avieuluria very long pedunculate. . ........ BICELLARIELLIDAE, page 306.
Avienlarin all short pedicellate “hirds heads™. ... ... BUCGULIDAE, page 388,

Family SCRUPOCELLARIIDAE Levinsen 1909

This family is usually considered the basic one in this division.
The zoarium is ercet or spreading, unilaminar, usually biserial and
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attached to the substratum by radicles. A highly specialized spine,
usually widened into a shield or branched (the scutum) bends over the
membranous area, but is sometimes wanting. Sessile avicularia and
vibraculs usuallv present It i< o laree and rather diversified family.

= — i s vap e BERES. 2 o W gemmiy

Hanches armachsd tooencl

Beenshs 0y gimesn] 10 ol

SCRUPOCELLARIA van Beneden 1345
KEY T0 THE SPECIES

1, Ovicell with several rounded pores, only one axillary vibraculum,,........ 2
Ovicell imperforate or with one large central fenestra, two axillary vibracula . ..
............................................... S. maderensis, page 387,

2. Zooecia stout, not strongly narrowed below opesia...... S. regularis, page 384.
Zooecia slender, narrowed below opesia. ....ooviiiiiiiiiiiiiiiiiiiiisiiis 3.

3, Opesia equal to half of frontal length, vibracular groove at right angles to
LT T A L L, Py S. berthollettsi, page 386.
Opesia shorter than half the frontal length................ e e R 4,

4. Lateral avicularia very small and inconspicuous, vibracular groove at a 45
degree angle with zovecial axis............... ... S. cornigera, page 386.
Lateral avicularia prominent, vibracular groove nearly in line with zooecial axis
.................................................... 8. pusilla, page 386.

Serupocellaria regularis NEW SPECIES

Cellularia cervicornis Smitt (1872) 14 (non Serupocellaria cervicornis Dusk, 1852).
Scrupucellaria cervicornis Verrill (1900) 504.—Osburn (1014) 192,

Among the species of the present list this may be distinguished by
the short, wide zooecia, the opesia oceupying more than half the frontal
length. The frontal avicularia are moderate in size, numerous, none
of them enlarged. Lateral avicularia quite small, not abundant. Vi-
bracular chamber large, elongate (at least half as long as a zooecium),
projecting, its groove straight and about median, the vibraculum
about four times as long as a zooecium. Radicle fibers strong, straw
colored, occasionally with retrorse hooks. Spines 2 to 6, the two
lower ones opposite the operculum often forked. The scutum when
fully developed is oval, nearly as broad as the opesia and with‘a. very
synunetrieal aleiform decoration. The ooecia are large, spherl_cal, or
a little longer than broad, covering the front of the distal zooecium to
or beyond the proximal lip of the aperture; the perforations rather
regular and not tubular,
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Zooecial length, 0.33 to 0.40 millimeters; width, 0.165 millimeters.
Diameter of radicles, 0.053 millimeters; vibracula reaching a length
of 1.5 millimeters, but usually shorter.

Florida Straits, Smitt: Bermuda. Verrill; Tortugas Islands, Os-
burn, Porto Rico, off Guanica Harbor, Stations 2343, 2347, 2359
and 2385, at 7 to 30 fathoms.

Apparently this is not & cervicornis Busk 1832, Harmer stafes
P1026: 3770 that he has examined Busk's tvpe materind and he places
cervicornis under the synonymy of 8 divdema Busk 1852, The W est
Indian species which has masqueraded under the name of cervicornis
for nearly 70 years differs in the following points:

L. The ovicell is longer, has a much narrower aperture and lacks the tubular
pores of diadema.

2. There are no “giant” avicularia such as occur in both diadema and cervi-
cornis.

8. The vibracular chamber is Jarger, nearly in line with the zooecia, its groove
is straight and longitudinal, and the vibraculim appears to be longer.

Smitt’s figures (1872. pl. 5, figs. 39-42) are excellent. As the
species appears not to have been properly named I propose to call
it regularis in reference to the appearance of the internodes and the
even distribution of the appended structures.

Scrupocellaria pusilla (Smitt) 1872

A slender and rather delicate specics, spreading among algae and
colonies of other bryozoa. The zooecia arc curved and considerably
narrowed below the opesia.  The marginal avieularia prominent with
a triangular beak which is decurved at the tip. TFrontal avieularia rare
and very large, clongate spatulate and straight, with a decurved tip.
Ooccia hemisplicrical, with scattered pores which are slightly raised
into short tubes.

Harmer (1926: 382) has placed this species under the synonyiny
of 8. spatulata (D’Orbigny), but with this I must- disagree for the
following reasons. The giant avicularia are always frontal in posi-
tion, usually on the axial zooceium below a bifurcation, though they
are not always there and they may oceur on other zooceia. They arc
directed downward and occupy practically the whole of the frontal
gymnocyst. The marginal avicularia, which are often enlarged in
spatulate, are entircly unmodified in pusille. Smitt’s figures (pl. 5.
figs. 32 to 34) agrec closely with my material, though he does not
show the ovicell, and the frontal avicularium, if that is what is shown
in his figure 32, is smaller. The arrangement, however, agrees and
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his deseription states that they are rare and limited to the median
zooccium at the ramification.

Zooccial length, 0.44 millimeters; width at broadest part, 0.10 to
0.12 millimeters. Diameter of radiele, 0.025 millimeters; longest vi-
bracula, 0.90 millimeters or more, usually about half that length;
longest spines, 0.66 millimeters, usually mueh shorter.

Florida, Smitt (1872: 13, Cellularia) in Pourtales’ collections;
Tortugas Islands, Osburn (1914: 191, under S. cormigera, as a recent
re-study of my material shows a mixture of the two species). In
Porto Rican waters it occurred at Stations 2353, 2354, 2357, 2363 and
2367 off Guanican Harbor, and at Station 2377 off Tallaboa Bay, at 6
to 20 fathoms.

Scrupocellaria cornigera (I’ourtales) 1867

Pourtales description of his Canda cornigera is very inadequate,
bul Smitt (1872: 14, Cellularia) had some of his material, furnished
a full description and aceepted the specific nwme. Osburn (1914:
191) recovered it at the Tortugas at 10 to 15 fathoms. The species
did not oeeur in our Porto Riean collections, nor has it been noted
clsewhere except for Marcus’ recent (1937: 55) report of it at Rio de
Janeiro, Brazil.

Harmer (1926: 383) indicates that cornigera “scews to be closely
allied to 8. pusilla.” It differs from pusilla, however, in that the
vibracular chambers are smaller and are broader than long, the
marginal avicularia are smaller and the frontal avicularia are alto-
gether different.

Serupocellaria bertholletii (Audouin) 1826

The zooecia are somewhat elongate and are narrowed rather sud-
denly proximal to the opesia, which oceupy about half of the frontal
length. Three or four outer and one or two inner distal spines are
present. The scutumy, when fully developed, is a four-pointed spine.
Two points are more frequent, or only one, and often there is no indi-
cation of the seutum. There are two types of frontal avicularia: a
small triangular one immediately below the aperture, and a giant one
with a longer pointed mandible in the same position. The latter is
usually present on the axial zooecium below a bifurcation, but may
appear clsewhere. Frontal avicularia arc wanting on many zooecia.
The small lateral avicularia indicated by various authors as usually
present appear to be wanting from West Indian material. The ooecia
are rounded, but mmay be somewhat longer than broad, with a number
of pores, the openings of which may be raised somewhat above the
surface. Radicle fibers strongly arined with retrorse hooks.
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Zooecial length, 0.40 to 0.45 millimeters; width, 0.15 to 0.18 milli-
meters; diameter of radicle, 0.035 millimeters.

Porto Rico, Station 2381, off Guanica Harbor, scveral ecolonies at.
five fathoms, I have the species from the Tortugas Islands, and a
colony from Bermuda collected by Dr. H. Prat. Marcus (1938: 24)
lists it for Santos Bay, Brazil. It is widely distributed in the castern
Atlantic, Mediterrancan, and Red scas, and Hastings has listed it
from the Galapagos Islands, Tt has not previously heen reeorded
from West Indian waters,

Scrupocellaria maderensis Busk 1860

This species may be distinguished in West Indian waters by the
presence of two axial vibracula, a broad crescentie evyptoeyst in Lhe
proximal side of the opesium, and the broad seutum which is trun-
cated next to the operculum.  The ooccia are somewhat flattened and
lack the usual pores.

Reported to the author (in litt.) by Dr. Anna B3, Iastings, from
the Tortugas Islands, in the Colman and Tandy colleetion.”

CANDA Lamouroux 1816

The most striking character of this genus is the union of the
branches by eross radicles which run from one vibracular chamber fo
another, The ovicell is usually surmounted by an avicularium., A
seutum may or may not be present. Otherwise, like Scrupocellaria,

Key 10 THE Srecips
1. No distal spines, no P T PRI o caraibica, page 387.
One or dwo distal SPINeS. .. s 2
2. Seutum well developed, .. L.CLoretiforms, page 388,
Hettlume abtend oo s sinaiabeidss e s C. simplex, page 388,

Canda caraibica Lovinsen 1909

This species is easily distinguished by the absence of both the
scutum and the distal spines. The proximal gymmnoeyst is short, not
more than one third of the frontal length. Vibraculum rather stout,
about as long as the width of a branch. Neither ooccia nor avieu-
laria have been noted.

Described by Levinsen (1909: 142) from “West Indian material,”
without exact data. Tortugas Islands, Osburn (1914: 192) at 15
fathoms. Porto Rico at Stations 2334 and 2357, Guanica Harbor,
at 3 to 17 fathoms.

* Later Dr. Hastings hos written thut she has also found 8. frandis Kirkpnirick 1888, in the
Colman and Tandy eollections from the Tortugas Tslands,
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Canda retiformis Dourtales 1867

Zoarium dichotomous, the branches connected every few zooecia
by cross radicles which give a Iadder-like appearance. Zoocein fac-
ing slightly outward. One or two short terminal spines.  Opesia oe-
cupying about half the length, a broad seutum covering most of the
aperture. Avicularia wanting. Vibracular chamber large, the sulcus
somewhat curved and placed at an angle of about 45 degrees. Vi-
braenla short, usually not longer than the width of a hranch. Ooecia
rounded with a small raised lip,

Florida, Pourtales (1867: 110); Gulf of Mexico and Straits of
Floridn, Smitt (1872: 16, Caberea) ; Gulf of Mexico and Straits of
Floride, Canu and Baossler (1928: 43, Serupocelluria), 30 lo 270
fathoms. It did not occur in our eollections from Porto Rico.

Canda simplex Buslk 1884

Zoarium spreading, rather closely reticulate. A small spine at
ench upper angle. No frontal avicularia except on the summit of the
ooecia,

Recorded by Busk from the Gulf of Mexico, 2 to 17 fathoms and
off the Chesapeake Bay at 1700 fathoms.

Family BUGULIDAE Gray 1848
The zoarium is erect and branching, flexible, usually without joints,
attached by radicles and the zooecia all face in the same direction.
The zooecia are little calcified, elongate quadrangular, somewhat nar-
rowed toward the base, with the opesia occupying most of the frontal
surface., The ooecia are attached by a short stalk and the avicularia
are frecly movable on longer or shorter pedicels.

Key to TR GENERA
1. Branches consisting of three or more paralle! rows of zooecia ................

............................................... Dendrobeania, page 392.
Branches of only two rows of Z00BCIS, ..\ ovveiisvrseerearesininannsns v
2. Zooecial branches attached to slender jointed stems which consist of modified
gooecin, CRenoZoneaiBl, .. vwarmmns s wrmesyoamssss Caulibugula, page 392.

Stems not so formed, stalk kenozoovecia ubsenl............ Bugula, page 388.

BUGULA Qken 1815
KeY T0 THE SPECIES

1. Branches composed of 2 to 4 series of zooecia........,
Branches with never more than 2 series of zooecia
2. Color reddish Drowm...o.vviieeieeniareenianineiriniirerennneenas
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A Avienlaria absent. oo e B neritina, page 389,
AR OO GITNANEORIND .01 000w in oy it s e e B. minima, page 300,

4. Colony simple; avieularia nbsent; apesin aval, not mare than half the zooeeial
bt s SRR AR .....B. johmstoniae, page 302,
Colony more complex; nv:cuiurm prctacni. opesia longer..........ooi00l B

5. Qoecia very small, hemispherical, inconspicuous. ... .. B. microocein, page 301
Dokt TANEOT  OTIIOINOIE s crmiesioes:somssrvominn mioss iP5 i 250 A AR 13 6.
6. Avienlarian beak long, gently decurved.............., B. mvrcn!mm page 390,
Beak short, strongly decurved, ooecia hlue-gray.... . .... B. dentala, page 389,

Bugula dentata (Lamouroux) 1816

Zoarium erect and branching, the branches narrow, hiserial, the
ouler distal corners of (he zoocein litle projeeting, vadieles contribul-
ing to the formation of & short, stout stalk. Zooccia turned somewhnl
toward cach other, the outer angle somewhat inrolled.  Opesin about
three-fourths as long ns the fronl, nurrowed proximally more or less,
Three long, stout, jointed spines on the outer distal margin and a simall-
er one on the inner corner.  Avicularia of two kinds, a smaller one of
ordinary type with hooked beak which is slightly sinuated, situated
below the middle of the zooecium on the outer border, and a much
larger one (not present in Porto Rican specimens examined) with an
clongate boat-shaped mandible. The ooecia are globular, situated
between the inner and the distal outer spines. They are inclined to-
ward the midline of the branch and rotated slightly so that their
apertures open somewhat away from cach other. In fresh specimens
the ovicells are of a distinctly blue-gray color, but this fades in the
course of time in alcohol.

The speecies has a wide distribution in warmer waters, buf, this is
the first time it has been noted in {lic western Atlantie. Porto Rico,
Station 23563 and 2367, off the mouth of Guanicn Harhor, al 7% 1o
13 fathoms. The material is very scanty, but ooecia arc plentiful
nnd all the characters of the species are well defined, except that none
of the larger avicularia are present. I have also a small specimen
collected by Dr. H. Prat at Bermuda.

Bugula neritina (Linnacus) 1758

Zoarium erect, bushy, formming reddish brown tufts often threc or
four inches in height, the basal portion supported by numerous de-
scending radiele fibers. Zooccia plain, not much expanded distally,
the membranous area extending nearly or quite to the proximal end,
the distal corners produced into sharp angles or points; avicularia and
jointed spines wanting. The ooecium is subglobose, attached at the
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inner corner of the zooecium by a short pedicel and turned trans-
versely across the top of the zooecium so that its aperture opens to-
ward the outer corner. The reddish brown color of this species and
B. minima is usually quite distinetive among our American forms.

Tortugas Islands (Osburn 1914: 186) and Curacao Island (1927:
126) ; Bermuda Islands (Verrill 1900: 588). Porto Rico at Stations
2339 and 2385 off Guanica; 2334 and 2364 in the Harbor; 2347 off
Parguera, and at Guayanilla; especially on piles of docks and on
mangrove roots. This well known circumtropical species was very
abundant in shallow water, becoming more rare in outside waters
down to 6 fathoms. The writer has taken it in abundance as far
north as Beaufort, North Carolina, and Marcus (1937: 67) records
it as far south as Santos, Brazil.

Bugula minima (Waters) 1909
B. neritina var, minima Whaters (1000) 136,

It appears that this form should be raised to the dignity of a dis-
tinct species for the following reasons: (1) the characteristic differ-
ences listed by Waters (size of zooecia and ocoecia, and the presence
of avicularia) are distinctive wherever found throughout its range
which appears to be circumtropical; (2) there is a difference in the
mode of branching (Harmer's type 4 instead of type 5); (3) the
colonies never reach the size of those of B. neritina even when grow-
ing under the same conditions, The avicularia are somewhat elon-
gate and narrow with a long beak and are attached at the side of the
lower end of the aperture.

Porto Rico, Guanica Harbor on piles of docks. Oshurn (1914:
187) Tortugas Islands,

Since writing the above, I have received Dr. Anna B. Hastings’
critical paper on cellularine Polyzoa (Oct. 1939, Novitates Zool.)
in which she comes to the same conclusion. In the light of her paper
I have re-examined my material and find my West Indian specimens
to be definitely minima. Of her new species, B. crosslandi, I have a
specimen from Bermuda.

Bugula avicularia (Linnaeus) 1758

This species, which is not uncommon along the New England coast,
has been listed by Canu and Bassler (1928: 41) for the Gulf of
Mexico at 724 fathoms. They have incorrectly cited my reference
to the species from the Woods Hole region (Osburn 1912: 226,
Bugula avicularia) as Synnotum avicularia, apparently confusing it
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with my reference to S. aviculare (Picper) at the Tortugas Islands
(Osburn 1914: 191).
This species did not oceur in our Porto Rico collections.

Bugula microoecia Oshurn 1014
Bugula mirronecia Osburn (1914) 187, figs. 1, 2, 3.

Zoarium delicate, composed of a central stalk with long, narrowly
flabellate branches arising in an irregularly dichotomous fashion from
the main stem. The stalk, as well as the basal part of its hranches,
consists of very much elongated and modified zooecia arranged bi-
serially. The form is therefore somewhat intermediate between
Bugula and Caulibugula, but the stalk zooecia contain polypides ancl
occasionally have avicularia. Definite joints are present at the bi-
furcations, but these are not so well developed as in Caulibugula,
Numerous strong radicle fibers arise from the lower stem zooeeia.

Zooceia long, slender, little expanded; frontal aperture extending
almost to the base and facing somewhat towards the axis of the
branch; avicularium short, stout, with strongly deeurved beak, set
on a very short stalk near the distal end of the outer border; the
distal outer border is continued into a short, stout, pointed spine.
Qoceia very small, hemispherical, set very low down, very inconspicu-
ous and partially hidden by the spine.

Tortugas Islands (Osburn 1914: 188) at 18 fathoms, several col-
onies, the largest 2.5 inches tall. Porto Rico, Station 2353, off the
mouth of Guanica Harbor, 714, fathoms.

Bugula mollis Harmers (1926: 445) is much like B. miereoccia in
many respects, but it appears to be a coarser species with more spines
and with the joints less completely developed. There appear to he
differences in the ooecia also.

Bugula flabellata (J. V. Thompson) 1847

Zoarium erect, flabellate, the branches usually beginning with two
series of zooecia and ending with three or four. Zooecia elongate, the
membranous area extending to the base; lateral margin free of spines,
but 2 to 4 elongate spines may occupy the distal margin. Avicularia
moderately large, longer than the width of a zooecium. Ovicell di-
rectly in line with the zooecial axis, hemispherical and somewhat
hood-like.

Porto Rico, taken only once on the piles of a dock at Ponce.
Florida (without locality), Smitt (1872: 18); Tortugas Islands, Os-
burn (1914: 187); Santos Bay, Brazil, Marcus (1938: 27). North-
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ward along the Atlantic coast to Maine. Widely distributed, espe-
cially in temperate seas.

Bugula (Halophila) johnstoniae (Gray) 1843

The zoarium is of a simple Bugula type, erect, branching. Zooecia
in two series, aperture oval, about as long as the basal portion, which
is much constricted; a very short spinc, often wanting, on the outer
distal angle; no avicularia; ovicell smooth, hemispherieal.

Smitt (1872: 17) listed the species from Florida without locality.
Canu and Bassler (1928: 42) report it from the Gulf of Mexico. It
did not appear in the Porto Rico collections.

DENDROBEANIA T.evinsen 1909
This genus was separated from Bugule by Levinsen in 1909 to in-
clude species with multiserial branches in which the zooecia are pro-
vided with an operculum. Usually lateral spines are present, avicu-
laria not limited to the outer margin, and several minor characters.

Dendrobeania lamellosa Canu & Bassler 1028

Canu and Bassler described the species from east of Yucatan, the
only record thus far. Tt is evidently related to the well known D.
murrayana (Johnston) of more northern waters, but differs in the
form of the avicularium, the heavier lateral spines and the smooth
ovicell. ’

CAULIBUGULA Verrill 1900

Bugulas with jointed stelks consisting of elongate, cylindrical keno-
gooecia; branches never more than biserial; proximal zooecia of
hranches differing more or less from distal ones; noecia often incom-
plete.

This is the same as Stirparia Goldstein 1880 (preoccupied), and
renamed Stirpariella by Harmer 1923, who at that time misunder-
stood Verrill’s use of the genus. Later Harmer (1926: 456) corrected
the error. The species have usually been allocated to Bugula until
recent years.

Key 1o THE SPECIES

1. Ooccia corapletely formed.....ooviniviviinviinierieriiemiieiiii, 2,
QOoecia incomplete, wide open hoods. .........ooviiririiiiininiiiiiiiines 3.
2. Ocecia large, prominent, looger than broad ............ C. caraibica, page 39%4.
QOoecia moderate in size, broader than long.............. C. armata, page 393.

3. Primary zooccium of a branch little modified, spines few, no stem vesicles ...
................................................. C. levinseni, page 3%4.
Primary zooecium modified, with about 8 spines, numerous membranous vesi-
cles on stem internodes............0eiiiiieien C. zanzibariensis, page 395.

OSBURN, BRYOZOA OF PORTO RICO BitE]

Caulibugula armata Verrill 1900
Stirparia dendrograpta Waters (1913).

A delicate, beautiful species, with stolon and radicles, and with creet
jointed stalks from which there diverge at the upper end fan-like
branches composed of zoocecia in biserial arrangement. The stalks,
which are often branched, are composed of kenozooecia of varying
length. The first zocecium of a braneh differs in form, bears no
avicularium and has six to eight spines about its border. The ordi-
nary zooecia have rather wide open opesia which extend well toward
the base; they are curved outward somewhat distally, considerably
narrowed proximally; the distal end rounded, angulated, or provided
with 1 to 4 jointed spines. There is a peeuliar distribution of the
avicularia (Osburn 1914: 189), which on the lower zooecia are at-
tached near the proximal end of the opesia, while in the next few
succeeding zooceia they are situated more nnd more distally until {he
upper zooecia have the avicularia at the outer distal corner.

Porto Rican Survey at numerous stations, at low tide on mangrove
roots and piles of wharves, down to 20 fathoms on sponges, coral-
lines, ete., one of the most generally distributed species of the region.
Verrill (1900: 588) Bermuda Islands; Osburn (1914: 188) Tortugas
Islands; Marcus (1938: 29) Santos Bay, Brazil.

The Stirparia dendrograpta of Waters (1913: 470} is apparently
the same as C. armata Verrill. Waters probably overlooked Verrill’s
inconspicuous paper and at the time of publication of my Tortugas
paper (1914) I had not received Waters' paper on the Bryozoa of
Zanzibar. Dr. Marcus, in his excellent review of Stirpariella (1925),
has offered an analysis of 12 species and indicates differences between
armata and dendrograpta as follows:

C. dendrograpta: ooecia on the inner romer; 8 spines on primary zooecia, 3 on
other zooecia; internodes of stalk about equal, except the distal one which
is shorter.

C. armata: ooecia on the outer corner; 6 spines on primary zooecin, 1 or 2 on
other zooecia; internodes of stalk alternating longer and shorter,

With the abundance of material at my disposal I am able to deter-
mine that the spines of the primary zooecia vary from 5 to 11 usually
6 to 8; those of other zooecia from 0 to 4, usually 2 or 3 on the distal
zooecia of a branch. The stalk internodes are subject to a great
deal of variation in length, with no alternation or other regular ar-
rangement. The distal internodes are usually short, but others may
be. The internodes of two stalks from the same colony measure
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in millimeters as follows, from base to tip: 0.92, 1.45, 1.20, 1.06, 1.26,
1.06, 1.20, 1,08, 0.55, 0.46; 1.20, 1.26, 0.66, 1.32, 1.35, 1.58, 0.60, 0.53.

The tentacles and zooecial measurements are about the same and
both have the peculiar distribution of the avicularia referred to
above. Also there appears to be no difference in the position of the
ovicell. Waters states only “The ovicell is lateral and pedunculate,”
but his figure (1913. pl. 66, fig. 4) shows it attached at the inner
corner. In armata they are also attached to the inner corner, with-
out any doubt. My carlier statement (Osburn 1914: 189) indicating
attachment to the outer corner was either due to faulty observation
or more probably to a lapsus calamz, whatever the explanation,
the statement is incorrect. I can find no characteristic differences
between armata and dendrograpta.

Caulibugula armata appears therefore to have a circumtropical
distribution, similar to that of many other warm water species.

Caulibugula caraibica (I.evinsen) 1909

Zoariun stolonate, rising into long-stalked tufts which may reach
a height of 150 millimeters; the flabellate branches usually arranged
alternately; the stalks composed of jointed kenozooccia and lateral
stalks may arise from the main one. It has a fine purple color and
when fully developed is one of the most conspicuous of the Bryozou,

Zooecia biserial, with the areas turned somewhat inward, the distal
end truncated and a single spinc occasionally at the middle of the
distal end; primary zooecium of a branch differing in form, not
truncated and without spines; small avieularia with a curved beak
are sparsely distributed; coceia large, prominent, longer than broad,
attached at the middle of the distal end of the zooccia and radiately
striated. Radieles arise from the proximal ends of the stems,

Zooeeial length, 0.45 millimeters; width, 0.16 millimeters. Avicu-
laria, 0.11 millimeters; ooecia, 0.29 millimeters long by about 0.25
millimeters wide.

Levinsen (1909: 104, Bugula), St. Croix Island; Osburn (1914:
188, Bugula), Tortugas Islands on piles of doecks; Canu and Bassler
(1928: 40, Bugula), Gulf of Mexico, 24 fathoms. In our Porto Rican
collections this specics appeared only once, a small specimen on a
dock at Ponce,

Caulibugula levinseni NEW SPECIES
PratE 4, FIGURES 36, 37, 38, 39

Zoarium stolonate with erect stalks composed of jointed keno-

zooecia, with flabellate, biserial branches, Zooecia moderate in size,
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rather narrow, about one-fourth ax wide as long; [acing nearly for-
ward, opesia extending nearly to the base and narrowed proximally;
istal corners usually with only a sharp angulation, but occasionally
there is a very clongate spine on the inner angle, jointed at the base
and chiefly on the distal zooceia of a branch,  Avieularia moderately
clongate, the sides of the beak faring outward slightly, attached at
the side of the opesia near the proximal end, not abundant.  Ooccin
of medium size, abundantly developed as wide open hoods.

Primary zooeciwm of a branch differing but little from ordinary
zooecia, opesia extending nearly to the base, the distal angles usually
only a little clongated but occasionally therc are very clongate,
jointed spines. Rarely two such spines oecur on the outer angle.

Zooecial length, 0.33 to 0.40 willimeters; width, 0.08 to 0.10 milli-
meters. Avicularia, 0.13 millimeters; ovieell about 0.11 millimeters
in width. The kenozooeeia of the stalk vary in length 0.55 to 1.30
millimeters, and in width from 0.045 to 0.060 millimeters. Radicles
arise from near either ecnd of an internode, irregularly waved, 0.03
to 0.035 willimeters in diameter.

Dredged in the middle of Guaniea Harbor, Porto Rico, st a depth
of 2 to 3 fathoms, one mueh branched colony about 15 willimeters
in height.

Dedicated to the memory of Dr. G, M. R, Levinsen, who deseribed
a number of West Indian Bryozoa and whose monumental work on
the cheilostomatous Bryozoa (1909) is very important in the study
of this group.

? Caulibugula zanzibariensis (Waiers)

Stalk kenozuocein of what appears to be this species were found
in onc dredging near the mouth of Guanica Harbor, Porto Rico.
The kenozooecia are abundantly provided with pear-shaped vesicles
quite similar to those figured for zanzibariensis by Harmer (1926.
pl, 33, fig. 10). Similar vesicles are known for C. caliculata (Levin-
sen), C. glabra (Hincks), and (', mortensent Marcus, all of which
are from the East Indian region. €. zanzibariensis is known from
castern Africa and the East Indies.

While no fully developed zoocecia arc present in the Porto Rican
material, the nature of the kenozooeeia, the vesicles, radicles, and a
single basal zooecium of a branch all appear to be closer to zanezi-
bariensis than any of the other species. The internodes, radicles
and vesicles are all yellowish to light horn-colored. The internodes
range in length from 0.65 to 2.70 millimeters, usually either about
1.50 or about 2.50 millimeters; in diameter they range from 0.13 to
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0.20 millimeters, The radicles measure about 0.04 millimeters in
diameter. The vesicles are sessile or very short stalked, elliptical
or pear-shaped, variable in size and form ranging from 0.20 to 0.50
millimeters in height and 0.15 to 0.25 millimeters in diameter.

The stalk kenozooecia appear to be just starting to regenerate new
branches, as several very young and only slightly chitinized basal
zooecia are present. One of these is sufficiently developed to show
the opesial form of C. zanzibariensis with eight partially developed
spines.

This is the first time a species of Caulibugula with stalk vesicles
has been observed in Atlantic waters.

Family BICELLARIELLIDAE Levinsen 1909
CORNUCOPINA Levinsen 1909

Cornucopina antillea Oshurn 1940
Cornucupinag autilfca Osburn (1940) Smithson. Misc. Coll. 91 (80): 1-3. pls. 1, 2.

Zoarium erect, stalked, profusely branched. The type specimen
is about 80 millimeters in height, free from branches for about 25
millimeters above the attachment, and the stalk is conspicuously
thickened by the large number of radicle fibers. The central stalk
and the stems of all the branches are formed primarily by the union
of the tubular proximal ends of the biserial, alternating zooecia.

The nearly transparent zooecia are about 1.00 millimeters long,
the basal half rather narrowly tubular, the distal half expanding
rather suddenly outward at an angle of 45 degrees. The opesia oc-
cupy nearly all of the upper surface of the expansion; the operculum
semilunar, thickened a little at the border. The distal margin,
dorsally, is beset with a row of 4 or § exceedingly elongate, tubular,
slightly curved spines, which are jointed at the base. There is no
indication of a digitiform process; the spincs originate separately
from the zooecial wall. The longest spines are more than twice the
zooecial length, reaching a maximum of about 2.50 millimeters. A
smaller spine occurs at one side of the area near its base and above
this on the side there may be another somewhat larger one.

Avicularia are of two kinds. One of these is excessive elongate,
averaging about 1.40 millimeters (range 0.95 to 1.90 millimeters),
originating on onc side near the distal end of the aperture, with a
slender tubular stalk and jointed at the base. It cxpands but little
until near the distal end; both beaks are hooked, the mandible more
strongly. There is much variation in the size of the mandibulate
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portion, the largest being only slightly smaller than a zooecium, the
smallest very narrow in comparison, and the size is not coordinated
with the length of the pedicel. The second type of avicularium is
very small in comparison, only about 0.20 millimeters long, and is
short pedicellate. They are not numerous and occur more frequently
just above the bifurcation of the branches and at inner side of the
opesia, The mandible is noticeably more transverse than in the
clongate type.

Oocecia moderately large, about 0.32 millimeters in width, some-
what globular, the rim of the aperture a little flaring and the surface
decorated with radiating lines; attached laterally in front of the
elongated spines. The radicle fibers arise from the side of the zooecia
near the base of the opesia, more frequently from the basal zooecia
of the branches, and they follow the stallt down to its point of attacl-
ment before spreading out for anchorage.

Dredged by the Johnson-Smithsonian Deep Sea Expedition, a short
distance west of Porto Rico, at 400 fathoins, only the type specimen
known.

This record is of special importance as hitherto the genus has not
been known from the northern hemisphere. {In Harmer's paper,
1926 p. 422, the occurrence of C. dubitata Calvet in the “Bay of
Biscay” is evidently a typographical crror for the Bay of Biscoe,
Graham’s Land, Antarctica.)

Family BEANIIDAE Canu & Bassler 1927

Zooecia little calcifiéd, well separated, connected by stolonate
projections. QOoecia wanting. Pedunculate avicularia usually pres-
ent. The zooecia all face in one direction and the opesia occupy all
or nearly all of the frontal surface. Radicles for attachment in
many cases.

BEANIA Johuston 1840

Key 1o aE Srecis

L Zouvium; multiserial; cciiiiessisnsisa g B. lurtissima, page 397,
Zoprium uniserial, branching.......ooiiiiiiiiiii it i s s e ees 2
2. SR RGO & v v vsceatw oA e AT DR A AT B. inlermedia, page 398.
OPIHBE | PIOEEEIG coaanasnn oo AT BT 5 S T A A R S G AT 3.
3. Five or six weak spines on each side........... ...B, cupularicnsis, page 399.
About ten stronger spines on each side.......... S B. mirabilis, page 398.

Beania hirtissima (Heller) 1867
Zoarium forming a unilaminar encrusting, spinous mat, or erect
and branching in tubular form and bristling like a porecupine. Zooecia
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more closely associated than in the other species, the tubular con-
necting joints shorter. The opesium occupies all of the frontal sur-
face to the constricted base and is bordered by very numerous slender,
more or less erect spines. No avicularia.

The species is widely distributed in warmer waters, but has not
hitherto been recorded from North American waters. One small
specimen of a few zooecia was dredged off the mouth of Guaniea
Harbor, Porto Rico, and I have sceveral other specimens from Ber-
muda, collected in May, 1936, by Dr. S. R. Williams., Dr. Marcus
has also recorded it for the Bay of Santos, Brazil (1937: 62).

Beania mirabilis Johnslon 1847

Zooecia sharply divided into a body and an clongate tubular
portion which is often as long as the body. The terminal, lateral,
and radicle buds all arise near each other within a short distance
from the proximal end of the body. The rather strong lateral spines
curve over the area, except the most distal pair which are directed
somewhat forward. In addition therc is a pair of short stout distal
spines. No avicularia.

Length of body portion about 0.60 millimeters; stalk portion 0.30
to 0.60 millimeters.

Porto Rico, Stations 2347, 2363, and 2381, all off the mouth of
Guanica Harbor, at 5 to 20 fathoms. Previously recorded from the
West Indian region by Osburn (1914: 189), Tortugas Islands, 18
fathoms. It is distributed around the world in temperate and
tropical scas, Marcus (1937: 60) lists it for Santos Bay, Brazil.

Beania interlr.xedin (Hincks) 1881

Stalk not sharply differentiated, zooecium narrowing gradually.
Distinct spines are wanting, but there is a pair of distal angulations
and another opposite the opereulum. An avicularium mounted on
a short stalk on one or both sides of the distal end. The terminal
bud arises distally on the dorsal side almost beneath the operculun;
lateral buds arise about half way along the side of the zooecium;
radicle buds originate in the midline of the dorsumn a little proximal
to the lateral buds. Total length of the zovecium including stalk
about 0.90 millimeters,

Porto Rico, Stations 2337, 2339, and 2363, off Guanica Harbor at
6 to 35 fathoms. Tortugas Islands (Osburn 1914: 189). Distributed
around the world in warmer waters. Marcus (1937: 61) records
it for Santos Bay, Brazil.

OSBURN, BRYOZOA OF PORTO RICO 399

Beania cupulariensis Osburn 1914

Zooecial stalk short and rather sharply narrowed from the body,
the latter symmetrically elliptical and wider in proportion than in
the two preceding species. About five or six weak spines (4 to 7)
are curved over the area on each side and two small spines project
forward close together at the distal end. An avicularium with a
short peduncle at one or both of the distal corners. Terminal bud
dorsal and distal, opposite the operculum; lateral (branch) buds
about the middle of the side; radicle bud median and usually a little
proximal to the lateral ones. Total length of zooccium 0.90 milli-
meters. It has the peculiar habit of growing inside the concavity
of Cupuladria (Cupularia).

The species was described from the Tortugas Islands, where it
was found on the dorsal side of Cupuladria canariensis (Osburn 1914:
190, Cupularia guiniensis). At Porto Rico one colony was found
at Station 2349, off Pargucra, at 10 fathoms. Harmer (1926) has
recorded it from the Sulu Archipelago and the Aru Islands.

Family FARCIMINARIIDAE Busk 1852

Zoarium erect, jointed, with narrow branches and few bifurca-
tions; the joints round or flattened and unilaminar or bilaminar;
radical fibers usually present. Zooecia elongate, little calcified, aper-
ture large. Avicularia adventitious, sessile, sometimes wanting.
Ovicell endozooecial, large, reduced, or sometimes wanting.

Ky To THE GENERA

1. Avicularia paired.........ooiiiiii i Nellia, page 399,
Avicularia single, median. .........ooiiiiii e 2,
2. Branches square, zooecia in four series................ Columnella, page 401,

Branches flattened, bilaminar, at least 3 series of zooecia on each face ..., ..
............................................... Farciminellum, page 401,

NELLIA Busk 1852

Zoarium erect and jointed, internodes rounded. Zooecia clongate
without spines. Ovicells deeply immersed and difficult to observe.
A pair of small avicularia on the proximal part of the gymnoeyst.

Key 10 THE SPECIES

1. Internodes with six series of zooecia.................00.. N. cereus, puge 400.
Internodes with four series of zooeCia. .....ovuivirniieiiiiiiirainnnnns 2.
2. Avicularia inconspicuous, not raised, not divergent....... N. oculata, page 400,

Avicularia Jarger, conspicuous, divergent, mundible hooked N. tenuis, page 400.
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Nellia oculata Busk 1852

The mural rim is somewhat raised, enclosing an elliptical area
slightly narrowed at the level of the opercular hinge. The operculum
is about as wide as the area behind it. There is a narrow crypto-
cyst proximally and laterally. A pair of small rounded avicula}'iu
situated on the proximal part of the gymnoeyst, with a rather w;c‘ie
pivot. Radical fibers arise on the gymnocyst. The zooecia are in
regular series. ) )

This widely distributed species has been reported from this region
as follows: Florida (Smitt 1873: 3) 17-138 fathoms, Texas and St.
Thomas (Levinsen 1909: 120, N. tenella), Tortugas Islands (Osburn
1914: 191) 10-18 fathoms, and by Canu and Bassler (1928: 26)
from the Gulf of Mexico, 24-30 fathoms, and also from the Pliccene
of Panama. In our Porto Rican collections it oceurred at Stations
2347, 2382, 2385 in considerable numbers, 5 to 10 fathoms.

Nellia tenuis Harmer 1926

Habit typical, a series of upright stems being givenloff .fmm creep-
ing rootlets. Internodes short, narrow at the base which is com_posed
of two zooecia. Aperture occupying most of the front, except in the
proximal zooecia of the internode, the cryptocyst.well develcl)pecl
proximally and narrower laterally. Avicularia opposite .the proximal
eryptocyst, diverging outwards and close_ly connected \:nth the mar-
gins of the preceding alternate zooecia of the adjacent series;
mandibles acute and hooked. Ovicells more developed than in N.
oculata. )

My two specimens, which are small and unbranched, agree w1fjh
this deseription in every detail, but ovicells are wanting. The zooecia
measure in length about 0.456 millimeters, and in width about 0.18
millimeters, so they also compare favorably in size.

Porto Rico, Station 2367, off mouth of Guanica Harbor, 13 fathnn.as.
Otherwise known only from Harmer’s material from the East Indies
in the Siboga Bxpedition and from a specimen from Tizard Bank
in the China Sea.

Nellia cereus (Pourtales) 1867

i mpr— heinps -
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Canu and Bassler (1929: 43) suggest that the Farcimia of Pourtales
is “probably a synonym of Nellia,” but the species is certainly dif-
ferent from N. oculata.

Smitt figures this species (1873. pl. 1, figs. 55, 56) and comparcs
it (p. 4) with Nellia oculata. He especially calls attention to the
row of interzooecial pores and the frontal pores in the denuded
specimen. The frontal area is not narrow as in N. oculata and is
largely closed by the cryptocyst. The “pores” mentioned by Pour-
tales are a pair of small sessile avicularia.

Pourtales recorded the species as “rather abundant in 270 fathoms
off Havana,”

COLUMNELLA Levinsen 1914

Branches square in transverse section, zooecia long, in four longi-
tudinal rows, spines wanting, an avicularium typically present at
the proximal end of the zooccium. Ovicells large and prominent.
(After Harmer.)

Columnella brasiliensis (Busk) 1884

Zoarium about two inches high with five or six branches. Zooccia
with opesia occupying practically the whole frontal area, slightly
narrowed proximally. Qoecia prominent, somewhat flattened, sur-
face coarscly rugosc. A small scssile avicularium with a semi-
circular mandible. Recorded by Canu and Bassler (1928: 26,
Levinsenella), Caribbean Sea, 683 fathoms. Otherwise known from
the coast of Brazil, 9°, 5, S. Lat. (Busk 1884: 50, Farciminaria).

FARCIMINELLUM Harmer 1926

Branches pluriscrial, bilaminar, flattencd, with at least three serics
of zooecia on each face, those of the basal series being kenozooecial,
without orifice or operculum, with the exception of the marginal
row on each side. Median and lateral zooecia differentiated as in
Himantozoum, their proximal ends not conspicuously forked and
hardly overlapping their predecessors. Spines and avicularia present
or absent, mandibles rounded. Ovicells present, or large eggs in the
zooecial cavity. (After Harmer.)

Farciminellum (Farci~inaria) atlapticnm Posk) 1984

Zoarium two to three inches high, arising in a single slender stem
from a dense tuft of radical fibers, and dividing into several furcate
branches. Zooecia multiserial, elongate-oblong, rounded at the top
and slightly prominent; contracted downward; the sides of the fronl
besel with numerous, simple ineurved  equidistant aceulende spines,
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A rather large immersed avicularium of an oval form with a semi-
circular mandible pointing upwards at the bottom of the front in
the middle. OQOoecium immersed, surface smooth. (After Busk.)

Challenger Expedition, Station 23, off Sombrero Island, 450
fathoms; Station 24 off Culebra Island, 390 fathoms.

Family EPISTOMIIDAE Gregory 1903

Zoarium branched, rising from a delicate stolon; zooecia in pairs,
back to back, each pair beginning in short tubular processes; sessile
and pedunculate avicularia. There is no ovicell, the gonozooecia
slightly enlarged.

SYNNOTUM Pieper 1881
Synnotum aegyptiacum (Audouin) 1826

Zooecia small, delicate, scarcely calcified, the area oceupying nearly
the whole length of the front. A small sessile avicularium at one
or both of the distal corners, and occasional stalked avicularia aris-
ing distally on the dorsal side of one or both members of a pair,
The stalked avicularia are short and bulbous, with a short hooked
beak and a very short hooked mandible. Radicle fibers also arise
at the distal end of the zooecia.

A widely distributed warm water species. Porto Rico, Station
2349 off Parguera and Stations 2353 and 2367 ofi Guanica Harbor,
7 to 13 fathoms. Tortugas Islands (Osburn 1914: 191 S. aviculare)
and Curacao Island (Qsburn 1927: 126). Other specimens in the
author's collection are from Beaufort, North Carolina, and Dr. H.
Prat has sent me a specimen from Bermuda.. It is probably well
distributed in the West Indian region, but no other writer seems to
have noticed it. Canu and Bassler (1928: 41} are in error in list-
ing Osburn’s record of Bugula avicularia from Woods Hole as Syn-
notum avicularia (no doubt a lapsus calami). Marcus (1937: 58)
lists it from Santos Bay, Brazil.

Division VI CRIBRIMORPHA Harmer 1926

This divigion of the Anasca is somewhat uncertain in our present
knowledge of the genera concerned. With the subdivision of the
chilostome Bryozoa undertaken by Levinsen (1909) it becomes neces-
sary to assign the various families to their subdivisions. This is
very desirable from the standpoint of the taxonomist, but in the
evolution of any major group of organisms sharp lines may not al-
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ways have been drawn. That appears to be the case with the forms
which we assign to the division Cribrimorpha. There are scveral
possibilities in the handling of this group. Levinsen (1909) erected
only three divisions of the Anasca, and placed the members of the
present group under his division 1, Malacostega. Since then the
Anasca have been further subdivided and Harmer (1926: 470) has
erected division VI to include the Cribrimorphs of Lang (1916).
Marcus (1922: 47) placed them all in the Ascophora, and Canu and
Bassler (1929: 27-30) divided the group between the Anasca and
Ascophora, but Bassler (1935: 29) places the Cribrimorpha in di-
vision I of the Ascophora. Harmer (1926: 470-472) recognizcs

‘ them as constituting an intermediate group with relations to both

the Anasca and Ascophora and further states that “it is thus a
matter for legitimate doubt whether they should be placed in the
lower or higher of the two groups which they connect.” At any
rate this arrangement keeps together certain species which have o
frontal shield or pericyst developed above the ectocyst, and in the
present state of our knowledge of the development of the various
members of this puzzling group, it appears to be a logieal one, cven
though it be impossible to draw sharp lines. If Harmer (1926: 472)
is correct in his interpretation of the conditions in Figularia et altere,
we find in the cribrimorphs a series of stages leading up to the frontal
and compensation sac which characterize Ascophora. Since the
cribrimorphe have not fully developed either the Ascophora type of
frontal or compensation sac, I prefer to leave this group where Harmer
has placed them as a division of the Anasca, especially since the
more primitive genera (e. g. Membraniporella) have no more than
a series of anastomosed spines above a wide membranous area.

Family CRIBRILINIDAE
Key 10 THE GENERA

1. Avicularia frontal, dependent, at the side of the aperture.................. 2.
Aviecularia interzooecial, VICATIOUS. ... ....cviviiiiiiiieiiiiriiinir i 4.
2. Frontal evidently of depressed spines, partly separated by transverse slits
(IABUBRE) o oremrminmsnsma e minn om smspalh aumtin s 5,8 Membraniporella, page 404,
Trontal more closed, lacunae smaller in rodiating rows...........ooiviainn 3.
3. Frontal with a large opening (spiramen) proximal to the aperture, hesides
marginal and central pores..........ooiiiiiiiiiiian Gephyrotes, puge 405,

Frontal shield without spiramen, rows of transverse pores between the costac
................................................... Cribrilina, page 404.
4. Costular area oceupying most of frontal, ribs thickened. lacunae small ......

..................................................... Puellina, page 405.
Costular aren small, limited to the centro-distal aren...... Figularia, page 407.
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MEMBRANIPORELLA Smitt 1873

Frontal formed by more or less coalesced recumbent spines
(costules), benmeath which is the membranous ectocyst; one distal
and two pairs of lateral dietellae; ovicell hyperstomial, closed by
the operculum.

Membraniporella agassizii Smitt 1873

The zoarium is ercct, branching, unjointed; the zooecia arranged
in four series forming a rounded stem and facing four directions.
Frontal formed by the union of 8 to 12 pairs of ribs; avicularia short-
pointed, one on either side of the aperture.

Recorded by Smitt (1873: 11) off Cojima, Cuba, 450 fathoms,
since when the species has not been noted.

Membraniporella petasus Canu & Bassler 1028

Zoarium encrusting. Zooceia distinet, clliptical, elongated, swol-
len; costules broad and flat, 9 or 10 in number, with lincar lacunae
on the side and some small irregular ones near the middle. Peristome
with 3 or 4 short palmate bifid spines. Ovicell large, globular,
smooth.

Recorded by Canu and Bassler (1928: 36) north of Cuba at 201
and 143 fathoms.

CRIBRILINA Gray 1848

Frontal consisting of fused costules, forming a pericyst with the
membranous ectocyst beneath. The costules are united at various
places along their length, giving the frontal shield the appearance
of being more or less regularly perforated in rows; a muero usually
present below the aperture. Dietellae present. Qoecia hyperstomial.
Avicularia usually present, opposite the aperture.

Cribrilina lineata Canu & Bassler 1928

Zoarium encrusting. Zooecia isolated, arranged in linear series;
large, elliptical, elongated; frontal very convex; costules 16, narrow,
separated by very small and linear lacunae, median line raised.
Peristome with 2 or 3 short, broad spines and 2 lateral tongues which
sometimes unite to form an arch over the aperture.

Canu and Bassler (1928: 38), off Havana, 387 fathoms. Not
otherwise known.

Cribrilina (Acanthocella) clypeata (Canu & Bassler) 1928

Zooecia distinct, elliptical, little elongated; frontal convex with
the form of a shield; 8 or 9 transverse costules separated by large
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lacunae; each costule bears three lumen pores of which the most
exterior is very salient and in the form of a hollow spine; peristome
thin, salient, with 2 or 3 short hollow spines.

Canu and Bassler (1928: 39), off Havana, Cuba, 78 fathoms, and
Gulf of Mexico, 25 fathoms. Not noted in our Porto Rican col-
lections.

Canu and Bassler in 1917 crected the genus Acanthocella, mis-
taking the nature of the operculum. This error they corrected in
1928 (p. 39) where they indicate also that Acanthocella should rank
only as a subgenus of Cribrilina to include those specics with tubular
lumen pores.

GEPHYROTES Norman 1903

In the formation of the frontal shield (pericyst), a large opening
(spiramen) is left in the midline proximal to the aperture, and there
is a row of large lateral lacunac in addition to smaller, more central
ones. A pair of avicularin opposite the aperture; ovicell small,
imperforate; no dietellae,

Gephyrotes spinc_uum Canu & Bnssler 1628

Zooecia distinct, separated by a furrow, elliptical, a little elongated;
costules 16 to 18, narrow, a little distinct, transverse, separated by
very small lacunae, and bearing two or three very salient lumen
pores which give the frontal a spinous aspect. Peristome thin, with
a short hollow spine on each side and distally with 2 broad bifid
spines often joined together.

Canu and Bassler (1918: 30), north of Cuba 143 fathoms, and
Straits of Florida, 56 fathoms. Not in our collections from Porto
Rico.

PUELLINA Jullien 1886

Costular area covering most of the {rontal surface; the ribs thick-
ened, the grooves between them provided with small lacunae in
radiating rows. Aperture semicircular, oral spines present; avicu-
laria acuminate, interzooecial. Qoecia hyperstomial.

Puellina innominata (Couch) 1844
There appears to be some question whether this is a distinct species
or whether it intergrades with radiata. The presence of a single sub-
oral pore seems hardly sufficient to separate it. However, it averages
smaller in size, the costate area appears to occupy somewhat less
of the frontal surface, and the costae are fewer in number and
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more prominent. The bases of the costae are also enlarged into a
series of knobs encircling the frontal.

Not taken at Porto Rico. Smitt (1873; 22, fig. 110); Canu and
Bassler (1928: 73), Gulf of Mexico, Straits of Florida and north of
Cuba at 30 to 130 fathoms.

, Puellina radiata (Moll) 1803

Zoarium encrusting, small white colonies. Zooecia distinct, sepa-
rated by deep grooves; frontal surface convex, the costate area
covering nearly all of the frontal surface; costae usually 14 to 16
in number, between them radiating rows of small lacunae which are
often elongated in the direction of the zooecial axis; one or more
small pores in a median position near the aperture; an umbonate
process sometimes present. The aperture is semicircular, straight
on the proximal border, with about 5 oral spines. Ovicell rounded,
smooth and glistening, usually with a small carina. Avicularia in-
frequent, vicarious, long pointed.

There is much variation in size. In three colonies which I
measured the normally formed zooecia showed the following length
ranges: 0.21 to 0.34 millimeters, 0.21 to 0.47 millimeters, and 0.26
to 0.60 millimeters. The average appears to be around 0.25 to 0.28
millimeters, In form also they vary greatly, usually they are about
two-thirds as wide as long, but I have found individuals wider than
long. The suboral median pores also vary greatly; there may be
one or two, or more, when single they may be semilunate, rounded
or elongated, when there are two they may be side by side or one
in front of the other, when a larger number is present they arc usually
irregular in position.

Florida (Smitt 1873: 78), 60 to 176 fathoms; Canu and Bassler
(1928: 73) off Havana, Cuba, 78 fathoms, and off Miami, Florida,
40 fathoms. In our Porto Rican collections it occurred at a num-
ber of stations, off the mouth of Guanica Harbor, down to 25 fathoms.
Marcus (1937: 73) records it from Santos Bay, Brazil.

Some authors place this species in the genus Colletosia.

Puellina floridana (Smitt) 1873

Zoarium cncrusting. Zooecia well separated by deep grooves, con-
vex, the costate surface occupying practically all of the front; costae
about 12, rather slender, with rather large rounded lacunae in
radial series between the costae. Aperture roughly semicircular,
the proximal border straight or slightly concave and thin. A short,

OSBURN, BRYOZOA OF PORTO RICO 407

stout spine, sometimes flattened, on either side of the aperture, and
a smaller median one sometimes present. Operculum well chitinized,
brownish in color and hordered with a thick selerite. Owicells and
avicularia have not been observed.

Florida, Smitt (1873: 23, Cribrilina figularis var. floridana) at 29
to 42 fathoms; Tortugas, Florida, Osburn (1914: 195), 5 to 15
fathoms; Gulf of Mexico, Canu and Bassler (1928: 74), 30 fathoms.
Porto Rico, Station 2369, off Guanica Harbor, at 6 fathoms, encrust-
ing shell. The Porto Rican specimens are somewhat larger than
those recorded by Canu and Bassler, averaging about 0.50 millimeters.

FIGULARIA Jullien 1885

Frontal shield limited to the centro-distal region, costate, the costae
partially separated by rows of lacunae or occasionally by slits, Oper-
culum completely chitinized, closing the aperture. Ovicell large,
hyperstomial. Avicularia when present viecarious. No dietellae.

Figularia (?) ampla Canu & Bassler 1928

Zoarium encrusting. Zooccia distinet, very large and little clon-
gated; frontal very convex, with six pairs of very broad costules
which are separated by series of minute lacunae; a salient median
suture line. Ovwicell large, smooth, carinated. Zooceial length, 1.5
millimeters; breadth, 1.0 millimeters. Aperture length, 0.26 milli-
meters; width, 0.30 millimeters.

Off Havana, Cuba, 201 fathoms (Canu & Bassler 1928: 75). Not
otherwise recorded,

Infraorder ASCOPHORA Levinsen 1909

This group is characterized especially by the presence of a com-
pensation sac, instead of the membranous ectocyst, beneath the calci-
fied frontal surface. This sac usually opens at the proximal border
of the aperture, but may open more proximally by means of a special
pore (ascopore). The operculum, usually chitinized to a greater or
less extent, is compound in most cases; that is, it is hinged in such a
manner that the larger distal part opens upward at the same time the
proximal part opens downward. The former movement permits the
passage of the tentacles, while the latter opens the compensation sac.
When other provision has been made for opening the compensatorium
the operculum is simple, having only the larger anterior part. As a
rule the members of this group are more fully calcified than those
of the Anasca.
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Family HIPPOTHOIDAE Levinsen 1909

The zooecial front is usually transversely wrinkled, showing lines
of successive calcification, and the zooceia are without a covering
membrane. Rudimentary zooecia often present. Spines usually
wanting. Dietellae present. Ooecia (sometimes on dwarfed gono-
zooccia) covered by kenozoocela, or by avicularia.

The family appears not to be a natural one, and may have to be
dismembered.

HIPPOTHOA Lamouroux 1821

Zooecia distinet, often disposed in single series; front transversely
wrinkled and without pores; aperture with a well-developed sinus
and strong cardelles; avicularia wanting. The reproductive indi-
viduals are gonozooecia reduced in size and without polypide, with
a conspicuous porous ovicell.

Hippothoa distans MacGillivray 1868

A very delicate species, white and glistening, the zoocecia in a
single series. The zooecia measure without the caudate portion
only about 0.26 to 0.30 millimeters, while the caudate part is variable
measuring from 0.13 to 0.26 millimeters. The “two short processes
arising from the side of the zooecium' described by Waters (1904:
54), mentioned by the writer as occurring on Tortugas specimens,
occur also on the Porto Rican material.

A very widely distributed species. Porto Rico off Guanica Harbor
at 27 fathoms, on the stem of a coralline alga. Tortugas Islands,
Osburn (1914: 198), low water to 12 fathoms.

Hippothoa divaricata Lamouroux 1821

Not taken at Porto Rico. Recorded by Canu and Bassler (1928:
77), Gulf of Mexico and Bahamas Tslands; Marcus (1939: 134)
from Brazil.

Hippothoa eburnea (Smitt) 1873

Gemellipora eburnea Smitt (pars) (1873) 35 pl. 9, fig. 178, but not pl. 7, figs. 152-156, which
are Pasythea eburnea Smitt).

Not taken at Porto Rico. Canu and Bassler (1928: 76) have
recorded it from the Gulf of Mexico, north of Cuba and east of Yuea-
tan. In the writer’s opinion they would have done better to rename
the species, for certainly Smitt never distinguished it as different
from his Pasythea (Gemellipora) eburnea, but since they have ac-
cepted it as a species of Hippothoa the name may be allowed to
stand.
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TRYPOSTEGA Levinsen 1909

The genus may be recognized by the constant presence of a zoo-
eciule (dwarf zooccium) immediately distal to each zooecium. This
posscsses a minute aperture closed by a membrane, but without a
polypide. In the case of fertile zooccin the zoocciule is enlarged
to cover the ooccium.

Trypostega venusta (Norman) 18064
Lepralia inornata Smitt (1873) 81. pl. 11, fige. 215-8.
Gemellipora glabra formn striatula Smitt (1873) 37. pl. 11, fig. 207.

Zooecia distinet, rhomboid, inflated, with numerous pores and an
umbonate process proximal to the aperture. The aperture is rounded
in front of the strong cardelles and behind these is a rather large
triangular sinus. The zooecia measure about 0.40 to 0.45 millimeters
in length, by 0.26 to 0.30 millimeters in width. The ooecium with its
cnclosing zoocciule is about 0.25 millimeters long, by 0.20 millimeters
broad, narrowed distally and surmounted by an umbonate process.

Porto Rico off Guanica Harbor at 20 fathoms. Smitt, Floridan
seas at 26 to 60 fathoms; Osburn (1914: 198) Tortugas Islands;
Canu and Bassler (1928: 77) north of Cuba, Straits of Florida and
Gulf of Mexico, 30 to 201 fathoms; Marcus (1938: 35), Santos Bay,
Brazil.

TFamily PETRALIIDAE Levinsen 1909

Frontal a tremocyst with moderately large pores. Proximal
margin of aperture usually with one to three teeth (lyrulae) above
the operculum. Peristome weakly developed. Spines rare. A per-
forated area (radicular pores) on the dorso-distal region. Avicularia
usually one or two just proximal to the aperture. Qoccia hyper-
stomial, recumbent, with small pores.

The above description requires emendation to include Coleopora
which Canu and Bassler have placed in this family, and still further
change to accommodate Hippopodina which appears to be related.
All of these genera have in common the large size of the zooecium,
the nature of the frontal tremocyst, the large ovicell, the general
form of the primary aperture, and the nature of the operculum with
a chitinized border and lateral attachment of the muscles.

Key To THE GENERA

1. Peristome a high flaring tube...........oocoiiiiiiaa Coleopora, pnge 410,
Peristome not tubular......... SRR R e S A s s AR N AT AN SR %
2. Aperture with two or more teeth on the proximal border Petraliella, page 410,
Aperture without proximal teeth..................... Hippopodina, page 411.




410 SCIENTIFIC SURVEY OF PORTO RICO

PETRALIELLA Canu & Bassler 1927

A part of the older genus Petralic MacGillivray 1868, separated
chiefly on account of the fact that the ovicell is not closed by the
operculum. The peristomial shield is broad but not elevated.

Petraliella bisinuata (Smitt) 1873

Zoarium encrusting or rising in frills. Zooecia rather large and
coarse, not much raised on the frontal surface, which is a tremocyst;
a broad shield surrounds the aperture, bearing on one or both sides an
avicularium, one often larger than the other; but frequently the avicu-
laria are altogether wanting. The aperture is rounded in front, but
bisinuate on the proximal border, a broad square lyrula separating
the two narrow sinuses. The operculum is thin and light colored,
but chitinized at the border in front of its attachment. The radicelled
area on the dorso-distal surface appears as a deep round hole in
caleined specimens. Ovicell large, hemispherical, minutely pune-
tured.

There is considerable variation in size. Canu and Bassler give the
measurements of the zooecial length as 0.90 to 1.15 millimeters, and
the operculum 0.24, or 0.25 by 0.26 millimeters; and the var. grandis
(1928: 80) from the Pliocene of Panama as 0.30; Smitt (1873: 59)
gives the breadth of the aperturc as 0.26, while some of the indi-
viduals among my Florida material measure as much as 0.30. The
form of the proximal border of the aperture also varies, the sinuses
sometimes almost wanting, or sometimes the median lyrula is narrow
or -pointed.

Porto Rico, near Caribe Island, 8 fathoms. Smitt (1873: 59,
Escharella), Florida, 9 to 19 fathoms; Osburn (1914: 217, Petralia),
10 to 18 fathoms; Canu and Bassler (1928: 78) east of Yucatan, at
25 and 21 fathoms, and Gulf of Mexico, at 26 fathoms.

Petraliella marginata Canu & Bassler 1928

A species with a pectinate proximal margin of the aperture. Nol
taken at Porto Rico. Canu and Bassler (1928: 80), Gulf of Mexico
at 26 to 43 fathoms.

COLEOPORA Canu & Bassler 1927

With the characters of the family, but with the peristomial shield
raised into a tubular peristome. Ovicell hyperstomial and not closed
by the operculum, the latter with a long muscle attachment on either
side separated somewhat from the border.
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Coleopora americana NEW SPECIES

PrATE 6, FIGURE 50

Zoarium encrusting. Zooecia large, distinet, elongate, the front
ventricose, with numerous minute tremopores and with usually one
or more (as many as 6) tall tubular processes which when fully
developed may flare out, trumpet-shaped, at the tip. The peristo-
mial shield is extended into a high, flaring peristome, which some-
times presents a wavy border. At the bottom of this is the aperture,
which is semicircular in front of the cardelles while behind this the
poster is narrowed somewhat and nearly straight on the proximal
border, with a broad but slightly salient lyrula (sometines wanting).
The dorsal-distal radicular area is large and short elliptical in form.
Avicularia and ovicells not present.

Zooecial length, 0.92 to 1.06 millimeters; width, 0.53 to 0.66 milli-
meters. Aperture length, 0.18; width, 0.18 to 0.21 millimeters.

Porto Rico, Station 2363, off Guanica Harbor, in 20 fathoms.

This species is apparently very close to C. verrucosa Canu and
Bassler (1929: 267) from Jolo, the Philippine Islands, but has some-
what smaller zooecial measurements and the aperture is notably
smaller; the aperture appears to differ somewhat in form also and
the presence of the lyrula is not mentioned in the deseription of
verrucosa. The tubular processes of the {ront also appear to be
longer (as much as 0.15 millimeters in height). It is possible that
it may be found to vary into C. verrucosa.

HIPPOPODINA Levinsen 1909

Levinsen (1909: 353) took Lepralia feegeensis Busk out of its
old catch-all genus and erected the present one for this species. Un-
fortunately he made a very serious mistake in the nature of the
ovicell which he described as endozooecial, while it is merely a deeply
embedded hyperstomial ovicell. Dr. Anna B. Hastings examined
Busk's type of feegeensis and I have studied material from the West
Indies, Brazil, and Australia and in all cases the ovieell is hyper-
stomial. Canu and Bassler in 1927 established the genus Coscini-
opsis with C. coelata Canu and Bassler as the type, to include species
with a hyperstomial ovicell and renamed their specimens of feege-
ensis as fallaz under the supposition that it was only superficially
similar to feegeensis Busk.

The genus Hippopodina will stand, as Levinsen made feegeensis
Busk the genotype, with the description amended to include the
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hyperstomial ovicell. The family Hippopodinidae Levinsen will
have to be dropped, and Bassler (1936: 161) has given the family
name Cheiloporinidae to the group of species with an endozooecial
coecium,

The genus Cosciniopsis will apparently stand also, since its
opercular characters seem to differentiate it sufficiently, and these
characters appear to place it in the family Galcopsidae. Just where
to place Hippopodina is more of a problem, but the general charac-
ters, the nature of the frontal, the peristomial shield, the character
and arrangement of the avicularia, the deeply embedded ooecium
and espeecially the operculum with the musele attachments on the
lateral rib, are all reminiscent of the Petraliidae, though it does not
possess dorsal radicular pores.

Hippopodina feegeensis (Busk) 1884
Prati 7, Fiounes 54, 55
Lepratia feegeensis Busk (1884) 144, pl. 22, fig. 0.—Macgilliveay (1891) 10. pl. 43, figs. 1, 2.—
Waters (1913) 514, p. 70, figs. 21, 22,
Lepralia pulcherrima Canu & Boasler (1928b) 25. pl. 6, figs. 1, 2.
T Escharella audouinii Smitt (1873) 58. pl. 11, fig. 211,
Hippopodina feegeensis Levinsen (1909) 353, pl. 24, figs. 3a-f.—Osburn (1927) 130.—Canu &
Bnssler (1028n) 133, pl. 34, figs. 1, 2.—Hastings (1030) 720; (1932) 413,
Cosciniopsis fallaz Conu & Bassler (1028) 276. pl. 28, fig. 7.

Zoarium encrusting. Zooecia very large, well separated, broad
and somewhat inflated, the frontal granulated and with small tremo-
pores. Aperture large, elliptical or sometimes as broad as long,
peristome low and usually thin, a pair of triangular cardelles of
variable size; operculum slightly chitinized, with lateral ribs to which
the muscles are attached. Ovicell very large, with small tremopores,
deeply embedded. Avicularia long triangular to very elongate,
situated at the side of the aperture and turned either forward or
backward.

Porto Rico off Guanica Harbor, 8 fathoms. Levinsen (1909: 353),
St. Thomas; Osburn (1914: 209, Lepralia audouinii), Tortugas.

In his original deseription Busk (1884: 144) indicated the ovicells
as “inapparent,” since then Levinsen (1909: 354) has described them
as endozooecial and figured them so, probably being misled by their
deeply embedded nature; Canu and Bassler (1929: 276) created a
new species (fallaz) in the genus Cosciniopsis to include the sup-
posedly different form with hyperstomial ovicells, and another ques-
tionably new species Lepralia pulcherrima from Brazil (1928b: 25).
Hastings (1932: 413) has reexamined Busk’s original “Challenger”
material and finds large hyperstomial ovicells, throwing fallaxz back
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into the synonymy of feegeensis. Waters (1913: 514) and Osburn
(1927: 130) have also added to the knowledge of the species. The
writer has examined the type of Lepralic pulcherrima Canu and
Bassler and finds it also to be synonymous.

The variations appear to have considerable range. The ovicells
from diffcrent regions differ much in size; according to Hastings those
of the type measurc as much as 0.76 millimeters in width and thosc
from Gorgona, Colombia only 0.40 to 0.45 millimeters; in the material
I have studied, Tortugas specimens measure about 0.45 millimeters,
Curagao specimens 0.65 wmillimeters, L. pulcherrima from DBrazil
(type specimen) about 0.70 millimeters, and a specimen from Quecns-
land, Australia, 0.78 millimeters. This is certainly a remarkable
range for one species, but it intergrades, and there appear to be no
other differences.

As to the avicularia, either there is much variation, or elsc several
different species are involved. In the type they arc directed for-
ward and inward distal to the aperture; in other cases they may be
directed inward and backward proximal to the aperture, or they may
occasionally be dirccted straight forward or backward at the side
of the aperture and I have seen one dirccted straight across proximal
to the aperture; in the type and some others they may be very
clongate, in other cases they are much shorter; they may be on both
sides, or only on one side and very frequently they are wanting
altogether.

The aperture shows considerable variation in size,—length, 0.18
to 0.30 millimeters; and Wwidth, 0.17 to 0.25 millimeters,—but as I
liave measured single colonies in which practically this whole range
is exhibited, I take it to be of little importance. The cardelles ap-
pear to be similarly variable, often scarcely noticeable and again
heavy triangular denticles; they seem to grow with increasing calei-
fication of the zooecium.

Whether Smitt’s description of Escharelle andouinii D'Orbigny
refers to this species is a question, but much of it is applicable. He
observed no avicularia on his one colony, but frequently these may
be wanting over considerable areas or entirely absent from a colony.
There is a possibility that it refers to the following species (H. ir-
regularis Osburn) on account of its heavier calcification and lack
of avieularia. The tremopores, as drawn by Smitt, are fewer and
larger than in either feegeensis or irregularis.

It is possible that there may be more than one species involved
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in the material from various parts of the world, but I do not feel
warranted in separating them at present. Dr. Anna B. Hastings has
kindly given me the distribution of the avicularia as represented in
the British Museum material. The long distal form, as in the type,
is known from the western Pacific and Indian Occans and the West
Indies; the long proximal form from the West Indies and Brazil
(pulcherrima Canu and Bassler); and the short distal form from
Australia, Africa, Colombia and the West Indies.

As to the statement by Canu and Bassler (1928a: 25-26) that in
pulcherrima the frontal is a “cryptocyst” there is evidently an error
as I have examined the type which has a well developed tremocyst
exactly like that of typical feegeensis. Their illustration (pl. 6,
fig. 1) figures an early stage of calcification. If the form with re-
versed avicularia should be considered worthy of a varietal name,
pulcherrima Canu and Bassler is available,

Hippopodina irregularis NEW SPECIES
Prate 7, FiauRes 51, 52, 53
? kscharella Audouinii Smilt (non D'Orbigny) (1873) 56.

Zoarium encrusting corallines, etc., with a coarse single layer;
color yellowish or light brownish. Zooecia heavily calcified, very
irregular in size and form; large, length, 1.40 millimeters (0.90 to
1.60 millimeters), width, 0.85 millimeters (0.60 to 1.30 millimeters) ;
gibbous, separated by well marked grooves; frontal a tremocyst with
numerous small pores covered by a very thick ectocyst; lateral and
distal walls with pore chambers. Aperture large, length, about 0.30
millimeters, width, about 0.27 millimeters; very heavy hinge den-
ticles; distal part rounded, proximal part arcuate, large, nearly as
broad as the anterior. Operculum well chitinized, darker in color
than the frontal; a heavy chitinized rib around the distal portion
slightly within the border, the muscle attachments situated on the
rib; proximal border more broadly but less heavily chitinized than
the anterior rib. Peristome low, not expanded, wanting entirely
on the proximal border where the operculum is practically on a level
with the frontal. Ovicell very large, width, 0.80 millimeters, length,
0.75 millimeters, heavily calcified, porous like the frontal and sim-
ilarly covered with a very thick, smooth ectocyst; embedded for half
of its depth in the distal zooecium, its exposed portion evenly
rounded, encircling the aperture back to the cardelles. Avicularia
not observed.

Porto Rico, Stations 2341, 2347 and 2377, off Guanica Harbor, at
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5 to 27 fathoms, several colonies. Smitt (1873: 56, FEscharella
audoutnii), Tortugas Islands, 37 fathoms. The colonies are not large,
seldom more than 6 millimeters aeross, but the large size of the
zooecin renders them fairly conspicuous.

This species is quite similar in general appenrance to Coscinfopsis
coelatus Canu and Bassler. It cannot belong to that genus however,
as the operculum is quite different with the muscular attachments
on the marginal rib. The characters of the operculum, aperture and
ovicell place it close to I1. feegeensis [rom which it differs in its deeper
zoocela, much greater calcification, the heavy cctocyst, somewhat
different shaped ovicell and entire lack of avicularia. It is almost
certain that this is the Escharelle audowinii of Smitt, though his
specimen must have had the ectocyst eroded.

Family GALEOPSIDAE Jullicn 1903
Characterized by the presence of a large pore (spiramen) extended
mto a tubule proximal to the aperture, wanting in some cases, but
a pair of avicularia is dirceted across the aperture.  Ovieell hyper-
stomial, opening into the peristomice above the aperture.

GEPHYROPHORA Busk 1884
A prominent avicularium on cither side of the peristome and
pointing directly across the aperture, in some cases meeting and
fusing to form a bridge above the aperturc.

Gephyrophora rubra NEW KPECIES
“* Prate 7, Ficune 59

Zoarium encrusting, encireling an alga stem; brick red in color;
rough in texture. Zooecin moderately large, swollen, with decp
grooves between; surface roughly granular. Aperture oval; oper-
culum moderately chitinized, with a heavy chitinized border proxi-
mally; attached by a strong pair of cardelles. Peristome low
proximally, higher and thin distally; on cither side a sharp pointed
avicularium is directed straight across the aperture at about its
middle: oceasionally the points of the mandible nearly touch, but
there iz no cvidence of fusion of the avicularia such as occurs in
G. polymorpha Busk. Uniporous communication pores 10 or 12,
forming a row at the base laterally, and 4 or 5 distally. Ooecia not
present.

Porto Rico, Station 2362, off the mouth of Guanica Harbor, at 18
fathoms, the type specimen only. The genus has not hitherto been
noted in American waters.
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STENOPSIS Canu & Bassler 1927

Aperture rounded quadrangular, without cardelles; peristome
clongated into a tube; spiramen broad and salient; frontal a tremo-
cyst; avicularia present.

Stenopsis fenestrata (Smitl) 1873

Not found at Porto Rico. Smitt (1873: 47, Hippothoa), Florida,
17 fathoms; Canu and Bassler (1928: 84), Gulf of Mexico, 30 fathoms,

Family SCLERODOMIDAE Levinsen 1909

Zoarium erect and branched. Zooecia with a very thick tremo-
cyst with tubules; primary aperture at the bottom of a very long
peristomial tube; aseopore present; avicularia usually on or within
the peristome; ooccia hyperstomial, visible only on young zooecia.

SEMIHASWELLIA Canu & Bassler 1817

Zooecia on only one side of the zoarium, with some avicularia on
the dorsal side; both faces of the stem covered by a tremocyst with
sulei.

Semihaswellia sinuosa Canu & Bassler 1928

Not taken at Porto Rico. Canu and Bassler (1928: 85), Guilf

of Mecxico at 724 fathoms.

Semihaswellia proboscidea (Waters) 1888

Not taken at Porto Rico. Waters (Suppl. Rep. Polyzoa, Chal-
lenger Exp. 31 (79): 1, Porina), off 8t. Thomas Island at 729 fathoms.

TESSARADOMA Norman 1868

Zoarium erect, branched, the stems rounded with zoocecia on all
gides. The frontal is a pleurocyst with a row of marginal areolae.

Tessaradoma gracile (Sars) 1850 .

Zoarium of rounded stems, branching irregularly dichotomously,
the zooecia facing in all directions. The frontal surface is smooth,
with a row of pores around the border; peristome salient, with a
rounded aperture; primary aperture with a pair of cardelles; the
ascopore at the base of the peristome is really a spiramen which
opens internally into the peristomie just above the operculum.
Avicularia wanting.
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Off the west end of Porto Rico, 400 fathoms, Johnson-Sinith-
sonian Deep-Sea Expedition. Smitt (1873: 32, T. boreale), Florida,
82 to 450 fathoms; Canu and Bassler (1928: 86), Caribbean Sea,
683 fathoms. Widely distributed northward, even to Arctic seas.

Family STOMACHETOSELLIDAE Canu & Bassler 1917

Frontal wall an exceedingly thick tremoeyst; built up around the
aperture and notched proximally to form a spiramen which is guarded
by small avicularia. Ovicell hyperstomial, deeply embedded. Pri-
mary aperture simple, without lyrule and usually without cardelles.

CIGCLISULA Canu & Bassler 1927

Erect or frond-like. Ovicell with a large grill-like area which
remains exposed in calcification.

Cigclisula serrulata (Smilt) 1873

Not taken at Porto Rico, Smitt (1873: 27, Porina), Florida, 35
to 42 fathoms; Canu and Bassler (1928: 125), south of Miami,
Florida at 40 fathoms,

Family SCHIZOPORELLIDAE DBassler 1935

This is a large and to external appearances, a loosely connccled
family, presenting many structural differences, but agrecing in the
nature of the larva. Front a tremocyst usually. The ovicell is
hyperstomial, sometimes wanting. The operculum is rigid and well
chitinized and closes the aperture, the compensatrix and often the
ovicell. A vestibular arch usually present, oral spines occur in most
cases and dietellae, less frequently uniporous or multiporous septulae.
Canu and Bassler (1917: 39) have indicated four subfamilies, dis-
tinguished by the following characters:

1. Operculum with two small muscular attachments, more or less removed from
the border. Proximal border of aperture with a sinus, rounded or slit-
like (rimule), opening into the compensatrix..ScH1zoPORELLINAE, puge 418,
2. Operculum with a projection on each side for muscular attachment. Aperture
with two cardelles for the atiachment of the operculum; proximal border
without a distinet sinus, but rounded to enclose a considerable space, the
CROBLEEY: s e R R S TR R e HirrororiNinag, page 428,
3. Aperture slanting forward (oblique), without cardelles, lyrula or vimule. Ovi-
cell hyperstomial but embedded in the distal zooccium and opening into

a cavity above the operculum................... ExocHELLINAE, page 432.
4. A distinct ascopore (micropore) at some distance from the aperture. Ovicell
closed by the operculum.................... .. MICROPORELLINAE, page 432.
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Subflainily ScHIZOPORELLINAE Buassler 1935

ey 1o THE GENERA

1. Frontal o tremocysl (sceondary layer porous) . .....ooiiviiniiaianninaanas 4.
I'rontal an olocyst (primary lauyer) or pleuroeyst (secondary Jayer with only
I} hcH IS T e e e S e o 2.

2. Frontal a pleurocyst, avicularia not oral
I'rontal an olocyst, oral avieularin.................
3. Sinus rounded, frontal with radiating veins. .......... Bufonelluria, puge 418
Sinus broad V-shaped, frontal irregularly thickened. . Stephanrosella, page 423.

4. Sinus narrow or slit-like, ovicell huge............. ... .. Stylopoma, page 423.
Sinus not slit-like, ovicell mOMMAL ... .ottt 5.
5. Aperture and sinus vounded, muscle attachments of operculuin remote from
Bl OB hs bomcnto et mamsmsm i mmsnsns e s cnmca -ms Schizoporella, page 419,
Sinus broadly arcuale, muscle atlachments nl hovder, .. oov oo onls, 6.
6, Aperture clongate oval, no oral avieularin, zoarivin erect, cylindvieal .........
............................. ciiveiiieien. Gemelliporing, page 426,
Aperture shorter, oral avieularia irvegular. .......... Gemelliporidra, page 425,

BUFFONELLARIA Canu & Basslor 1927

Ovicell not closed by the operculum. Frontal an olocyst, with
vein-like markings. A small oral avicularium.

Buffonellaria divergens (Smitl) 1873

Zoarium encrusting.  Zooccia distinet, separated by grooves, very
broad, slightly convex; frontal without pores, showing radial threads
characteristic of the genus; aperture rounded in front of the cardelles,
broadly sinuate behind; a short pointed avicularium placed on one
or both sides of the aperture. Ovicell very fragile, opening widely
above the operculum. Zooeccial length, 0.65 millimeters; width, 0.45
to 0.55 millimeters.

Smitt (1873: 47. pl. 9, fig. 179, Hippothoa divergens forma typica)
Florida, 135 fathoms; Canu and Bassler (1928: 88), north of Cuba,
at 201 to 130 fathoms, Not noted in Porto Rican waters.

Buffonellaria reticulata Canu & Bassler 1928

Zoarium encrusting. Zooceia indistinet; frontal with salient reticu-
lautions which divide it into sinall compartments: aperture at the
bottom of an infundibuliform peristomie, the proximal border with
a deep rounded sinus; peristome very salient, thin, nodular, with a
small avicularium. Ovicell globular, with two orbicular areas sym-
metrically arranged. Zooecial length, 0.40 to 0.50 millineters; width,
0.30 millimeters.

Canu and Bassler (1928: 89), Gulf of Mexico, at 30 fathoms.
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SCHIZOPORELLA Hincks 1877

Frontal a tremocyst, often with a small suboral umbonate process;
aperture semicircular distally, with a slight vestibular arch, slightly
rounded proximally with a rounded sinus; muscular attachments at
some distance from the berder; ovieell hyperstomial and elosed by «
special membrane; avicularia present, often at, the side of the aperture.

Canu and Bassler (1917: 40) crected a new genus “Sehizopadrella”
with 8. unicornis Johnston as the genotype, to inelude the species
sufficiently described to locate definitely, retaining Schizoporella for
the species of uncertain generic affinities. IHastings (1932: 415 fooi-
note) shows that Schizoporelln Hincks 1877 was properly established
as a genus, with S. unicornis as the genotype and that Sehizopodrella
becomes therefore a synonym.

Schizoporella unicornis (Johnslon) 1847

Hippothoa isabelleana Smilt (1873) 44.
Schizopodrelta tsahelleana, and 8. pungens n, sp. Canu & Bnssler (1928) 05, 97,
&. unicornis ancd 8. pungens Mareus (1937) 83-87.

Zoarium encrusting shells, stones, algac, worm tubes, cf aliera,
often very irregular, sometimes forming tubular branched colonies,
the zooecia often not oriented. Zooeeia of the primary layer usually
oriented, quadrangular or hexagonal; the frontal a thick tremoeyst
with rather large pores; an umbonate process often present proximal
to the aperture but often wanting entirely. Aperture rounded dis-
tally, a rounded sinus on the proximal border; the thickening of the
frontal does not encreach on the aperture but leaves a smooth shelf
surrounding it on all sides.  The ovicell is salient, porous and olten
decorated with marginal costac and oceasionally with an nmbonate
process on the top in higher caleification. Pointed oral avieularia,
usually with one at the side of the aperture with the mandible divected
obliquely forward and outward, though they may be turned in any
direction cven on the same specimen; often they arve entirely want-
ing and they vary greatly in size and height of the avieulavian
chamber.

Zooecial length, 0.50 to 0.60 millimeters; width, 0.30 to 0.45 milli-
meters. Aperture length, 0.13 to 0.15 millimeters, width, 0.12 to 0.14
millimeters.

Porto Rico, Guanica Harbor on piles, not common. Osburn (1914:
205) Florida, (1927: 126) Curagao; Smitt (1873: 44, Hippothoa
1sabelleana) Florida; Canu and Bassler (1928: 98, S. isabelleana) St.
Thomas, and (p. 95, S. pungens) Gull of Mexico at Cedar Kevs,
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Floride, and East of Yueatan; Marcus (1937: 83, S. unicornis, 86,
8. pungens), Bay of Santos, Brazil.

This is a very variable species in all secondary details, not only
geographically, but locally as well. At different stages of growth
and on different substrata the zoarium may be smooth, nodular,
thrown up in irregular frills, or rising in tubes of irregular form.
The color likewise is of no significance as it ranges from colorless
to a deep purple; apparently the color becomes more intense toward
the tropics, though I have seen deeply colored specimens as far north
as Massachusetts.

The zooecia are fairly well oriented in the primary layer, but in
additional layers they may be turned in various directions, The
shape is also variable, usually elongate quadrate or hexagonal, but
they may be three times as long as broad, or broader than long.
Variations in calcification of the frontal and ovicell often give these
structures quite different appearances. A pointed umbonate process
is often present on the frontal proximal to the aperture but may be
entirely wanting on some individuals or on whole colonies. Canu
and Bassler distinguish isabelleana from pungens by the absence of
the umbo ir the former. but this is evidently nat true for the spenjes
Tougn T @M ave Jesu or fear speemens, TIe coeilals Qoer

=0 much In size, position, orientation and erection, often in the same
colony, that thex are of little importance in diagnosis. Usually thev
are loeated at one side of the aperture and nointed obliouely forward

AT RS, DRy v TR SO SO YT e Y i = =3

they are frequently absent. The avicularian wmamiible varies in
length as mueh as 100%; the ehamber may be sinall or ravely it may
be so large as to cover most of the frontal, resembling 8. floridana
QOsburn; the mandible may lie flat at the level of the frontal or it
may be pointed upward at varying degrees, in some cases nearly
vertical.

Even the primary aperture and operculum vary in size and form
to some extent, The average is about 0.13 by 0.13 millimeters, but
I have measurements made on the same colony of 0.12 to 0.15 milli-
meters in length and 0.11 to 0.14 millimeters in width. A specimen
of pungens given me by Dr. Bassler shows characteristically the
longer apertures, but among these are shorter ones, one measuring
0.13 by 0.13 millimeters, which is the average measurement of uni-
cornis on Florida specimens.

In unicornis there is a series of several basal projections extend-
ing forward from the proximal wall, easily seen after the removal
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of the frontal, as described by Barroso in 1918. These structures
are present in pungens, isabelleana, and all of the ather numerous
variations of unicornis which I have studied. The species has been
described more than a dozen times under as many names.

Mareus (1937: 83-87) discusses unicornis and pungens, which he
separates on the characters given by Canu and Bassler,—the larger
size of the avicularia, the greater height of the avieularian chamber
and the greater length of the zooecial aperture. These characters,
however, are not always associated in the same colony. I have
specimens with the shorter aperture in which the avicularia are salient
and their chambers of various sizes, and others with longer apertures
in which the avicularia and their chambers show a similar range.
My conclusion must be that S. pungens Canu and Bassler is only a
variety in which these characters appear together rather regularly,
Jjust as in 7sabelleana the umbo is usually wanting.

Schizoporella unicornis var. isabelliana (Smitt) 1873 (non D'Orbigny 1839)

Zoarium multilamellar, encrusting algae and forming hranching
tubes. Zooccia rhomboidal or irregular, not always oriented; frontal
a thick tremocyst with a thick ecteevst. no umhn. Aperture trans-
Ve Roeibuen B nt S Wi il S il sn e SR ied
Ovicell porous like the frontal, globular, covering about half of the
distal zooecium. On the dorsal side, scon by transparency, several rih-
like projections run forward from the proximal wall, Zooecial length,
0.50 to 0.60 millimeter; width, 0.30 to 0.35 millimeter.  Aperture length,
0.13 to 0.14 millimeler, width, 0.12 to 034 millimeler,

Smitl (1873: 44, Ilippothoa), Floridi, 17 to 42 fathmng; Conn and
Bussler (1928: 97, Schizopodrella), SI. Thomas, Virgin Islands.  Ap-
parently the commonest variety throughout the West Indian region,
oceurring on piles and shells at Guanica, Porto Rico.

Schizoporella unicornis var. pungens (Cann & Basslor) 1928

Zoarium encrusting, unilamellar or multilamellar. Zooeeia distinet,
separated by a deep furrow, elongate elliptical; frontal convex, a gran-
ular tremocyst with large pores; a more or less salient umho below the
aperture. Aperture somewhat elongated, anter large and semicircular,
poster small with a broad rounded rimule; peristome thin, salient, with
very short spines. Oral avicularium thin, triangular, with a very sali-
ent beak, placed obliquely, adjacent to the poster on onc side only.
Ovicell large, globular, porous, covering a large portion of the distal
zooecium.  Zooecial length, 0.60 to 0.75 millimeters; width, 0.30 to 0.40
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millimeters. Aperture length, 0.14 to 0.15 millimeters; width, 0.12
millimeters (after Canu and Bassler).

Canu and Bassler (1928: 95, Schizopodrella), Gulf of Mexico at
Cedar Keys, Florida, and east of Yucatan, at 25 fathoms; Marcus
(1937: 86), Santos, Brazil. Oceasional specimens taken off Guanica
Harbor, Porto Rico at 5 to 15 fathoms.

Schizoporella floridana Osburn 1914

Encrusting, forming nodular masses of considerable size. Zooecia
of the primary layer oriented and rather regularly disposed, those of
later layers turned in any direction. Frontal a tremocyst, with large
scattered pores. Oral avicularia usually placed somewhat anterior to
the aperture with the beak curved in front of it, but the mandible may
be straight and directed forward, sideways or backward and occa-
sionally the avieularium may be situated farther back, even proximal
to the aperture.  The secondary zooecia often bear a huge avicularium
with a long pointed mandible, mounted on a very ventricose, irregu-
larly hemispherical chamber as large as a zooccium, the mandible
turned in any divection. Ovicell rather small, usually broader than
long, salient and with very small pores. Zooecial length, about 0.90
millimeter, breadth, variable averaging about 0.45 millimeters. Aper-
ture length, 0.18 to 0.20 millimeters; width 0.15 to 0.18 millimeters.

Osburn (1914: 205, figs. 17, 18), Tortugas Islands, 15 to 18 fathoms;
Curagao Island (1927: 126), and Tarpon Springs and Captive Island,
Florida; Canu and Bassler (1928; 93, Schizopodrella), east of Yueatan,
at 21 fathoms. Not common at Porto Rico, but dredged at a few
stations off the mouth of Guanica Harbor, at 6 to 19 fathoms.

Schizoporella canui NEW SPECIES
Schizopodrella incrassata Conu & Dassler (1828) 93.

Canu and Bassler apparently overlooked the fact that Hincks in
1882 had given the name incrassata to another species of Schizoporella.
It therefore beeomes necessary to rename the present species. I take
pleasure in dedicating it to the memory of Ferdinand Canu, one of
the master worker on the Bryozoa.

Zoarium encrusting on algae, often rising into bilaminar fronds,
dichotomous and compressed laterally. Young zooecia distinct, elon-
gated, convex; older ones indistinct with a thick tremocyst perforated
by very large scattered pores; avicularia irregularly arranged. Ovicell
globular, embedded in older stages, finely porous, Two small avicu-

S
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laria symmetrically arranged on cachi side of the sinus; a large frontal
avieularium, orbicular and salient on older zooeeia. Young zooccia
length, 0.40 millimeters, width 0.30 millimeters. Aperture length, 0.10
millimeters; width, 0.06 to 0.08 millimeters.

Not taken at Porto Rico. Canu and Bassler, Gulf of Mexico and
Straits of Florida at 30 to 56 fathoms.

STEPHANOSELLA Canu & Bassler 1917
Schizoporellas with the ooecium radiately grooved and surrounded
by a raised border; sinus broadly V-shaped; a small salient avieularium
on one or both sides of the aperture.

Stephanosella rugosa NEW SPECIES
Prari: 7, FIGURE 57

Zoarium encrusting, irregularly roughened, shining. Zooecia small,
length 0.25 to 0.35 millimeters, in the younger stages reseibling S, bi-
aperta (Michelin) but the frontal pores smaller and fewer. The aper-
ture is much like that of biaperta but is smaller, about 0,10 millimeters
long by 0.08 wide, the opereulum delicate but thickened at the edge.
The oral avicularia are similar in size and position to those of biaperta,
with a bluntly pointed mandible. The ovicell is also like that of bi-
aperta, but is considerably smaller and the raised border may be con-
tinued across the front, leaving merely a central arca through which
the rib-like sculpturing can be observed,

As calcification proceeds a very peculiar raised, more or less civeular
ridge develops on the frontal surface and covers most of it, leaving a
central area through whieh the small pores may be scen.  Occasionally
the whole frontal surface may be covered with high irregular ridges,
which almost completely obseure the nature of the original frontal wall.
Vicarious avicularia wanting.

Porto Rico, Station 2347, off Guanica Harbor, at 5 to 8 fathoms, two
small colonies, encrusting a shell and a worm tube. Also two smnall
colonies from Bermuda, at 3 fathoms, collected by Dr. 8. R. Williams.

Distinctly smaller than S, biaperta and altogether different in the
mode of secondary calcification. The growth of this layer appears to
be similar to that of Buffencllaria reticulata Canu and Bassler, but in
that species the frontal is not porous and the ovicell is quite different.

STYLOPOMA Levinsen 1909
The hyperstomial ovicell is very large, covering the aperture and

oral avicularia, Frontal a tremocyst with small pores. The sinus of
the aperture is slit-like, sometimes cnlarged proximally or V-shape.
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Stylopoma informata {Lonsdale) 1845
PraTE 7, FioURE 58

Stylopoma (Schizoporella) spongites nuctt., non Pnllns.
Schizopodrelia falcifera Canu & Bussler (1928) 95.

Zoarium encrusting or rising in irregular frills. Zooecia rather
regularly quadrangular; frontal with numerous small tremopores, little
convex, smooth (roughened in older zooecia) ; a low umbonate process
sometimes proximal to the aperture; aperture semicircular, the proximal
border straight with a slit-like sinus {often V-shaped, but sometimes
enlarged proximally); oral avicularia usually short and narrowly
pointed, on one or both sides of the aperture but often wanting. The
frontal is often decorated with small avicularia and the ovieell oc-
~esiopelT £l=rc dempE PTACLIETRE o TErious sirss £l shenss mrworiac
be present, these may be straight or faleiform, puinted or spatulate.
Ovicell globular, very salient, huge (often twice as broad as a zo-
oecium) and enclosing both the aperture and oral avicularia. Zooecial
length, shant 0.50 millimerers: width, about 0.35 millimerers. but with

wrseeRhiy Erocun, Dle perarer s e nineso ponme enTisT o gp
the quadrangular zooecium.

Common in Porto Rico at a number of stations, especially at Station
2369, off Guanica Harbor, where numerous colonies were dredged at
6 fathoms. Smitt (1873: 42, Hippothoa spongites) Florida; Verrill
(1900: 592, Hippothoa or Schizoporella spongites) Bermuda; Levinsen
(1909: 324, S. spongites) St. Thomas and St. John Islands; Osburn
(1914: 207, Schizoporclla spongites) Tortugas Islands, and (1927: 128,
S. spongites) Curacao; Canu and Bassler (1928: 91, S. spongites) North
of Cuba, 143 fathoms and Gulf of Mexico, 30 fathoms, and (p. 95,
Schizopodrella falcifera n.sp.) east of Yucatan, 24 fathoms.

This species is remarkable for the size of the ovicell and for the range
in size, form and distribution of the avicularia. Characteristically
there is a small sharp pointed avicularium on one side of the aperture,
sometimes on both sides, often wanting. In addition other avicularia,
sometimes much smaller, may be present to the number of 5 or 6 on
the frontal and even several on the ovicell. Occasionally long acicular,
or spatulate, or falcate interzooecial avicularia are present scattered
irregularly over the zoarium, measuring as much as 0.50 millimeters in
length. Schizopodrelle falcifera Canu and Bassler (1928: 95) is
merely one of these variations of informata with falciform avicularia.
The type specimen agrees entirely with specimens from Porto Rico in
my collection, Canu and Bassler state “Our specimen was in reproduc-
tion January 30, 1905,” but the type specimen shows no ovicells, so
there is an error somewhere.
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GEMELLIPORIDRA Canu & Bassler 1927

Ovicell hyperstomial, closed by the operculum; frontal and ovicell
with tremopores; aperture with two small lateral indentations separat-
ing a large suborbicular anter from a very small poster; operculum
with linear muscle attachments; oral and interzooccial avicularia.

Gemelliporidra typica Canu & Bassler 1027
Prate 8, Ficures 60, 61, 62

Zoarium encrusting, often muitilaminar. Zooccia large, distinct,
oriented in all directions; frontal convex, a tremocyst with larger
lateral pores; aperture suborbicular with a small arcuate poster. Ovi-
cell globular, covered by the tremocyst of the distal zooecium. On
cither or both sides of the sperture 1= a iriazgu'ar avicularium (often
wanting). In one case the ovirell was surmounted and partially ob-
scured by two avicularia, one on either side. The avicularia appear to
ho very inconstant in occurrence and orientation.

Porto Rico, several small colonies off the mouth of Guanica Harbor,
5 to 19 fathoms. Canu and Bassler (1928: 100), north of Cuba 121
to 201 fathoms; also from the Pleistocene of the Canal Zone.

Gemelliporidra aculeata Canu & Bassler 1928
PLATE 8, FIGURE 63

Zoarium encrusting. Zooecia eldngated, elliptical or subrectangular;
frontal convex, a granular tremocyst with very small pores; aperture
orbicular or somewhat transverse, cardelles small; peristome a little
salient, granular, formed by the tremocyst. Ovicell globular, salient,
closed by the operculum. Interzooecial avicularia with a very long
narrow mandible.

Porto Rico, off the mouth of Guanica Harbor, not common. Canu
and Bassler (1928: 102), 15 miles south of Miami, Florida, 40 fathoms.

Gemelliporidra magniporosa (Canu & Bassler) 1923

Zoarium encrusting, multilamellar, zooecia of the secondary layers
not well oriented. Zooecia irregular in form, generally separated by
a salient thread, somewhat convex, the frontal a tremocyst with un-
usually large pores. Two small triangular oral avieularia, often one
of them wanting. Ovicell globular and covered with large tremopores
like the frontal.

Not taken in our Porto Rican collections. Canu and Bassler (1928:
103), Gulf of Mexico, north of Cuba and east of Yucatan at 25 to 78
fathoms; also from the Pleistocene of Panama.
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GEMELLIPORINA Bassler 1936

Operculum subtriangular, or long oval with a small projection on
either side near the proximal end corresponding to the cardelles; mus-
cular attachment close to the border of the operculum; aperture of
fertile zooecia wider.

Gemelliporina glabra (Smitt) 1873

Zoarium formed of dichotomous eylindrical branches. Zooecia in-
distinct except at the ends of the branches; frontal wall very thick and
perforated by numerous tubular pores; distal part of the zooecium
raised, with several stout short oral spines. QOecium globular, becom:
ing covered by the tremocyst except for a median cicatrix.

Smitt (1873: 37, Gemellipora) west of Tortugas Islands; Canu and
Bassler (1928: 98, Gemellipora) Gulf of Mexico, Straits of Florida, and
15 miles south of Miami at 30 to 56 fathoms. Not noted in the Porto
Rican collections, Marcus (1939: 140) reports it from Brazil.

Gemelliporina limbata (Smitt) 1873

Zoarium cnerusting, the zooccia in single series, Zooecium tubular
at the proximal end, oval and ventricose distally and rising into a
tubular portion which bears the primary aperture at its top. Around
this a flaring irregularly expanded peristome. Ovicell globular, dis-
tally placed on the erect tubule, into which, judging by Smitt’s figure
(1873. pl. 11, fig. 214) it opens below the aperture.

Smitt (1873: 40, Gemellipora), Florida, 471 fathoms; Canu and
Bassler (1928: 99) north of Cuba, at 387 and 130 fathoms.

This is a remarkable speeies, probably not correctly placed in this
genus and in need of further study. It did not appear in our Porto
Rican collections.

LACERNA Jullien 1888

Ovicell hyperstomial, closed by operculum; aperturc rounded with
a small rounded sinus (rimule); a slight vestibular arch; frontal a
pleurocyst with numerous areolae; frontal avicularia.

Lacerna horstii (Osburn) 1927
Schizopodrella horstii Oshurn (1927) 127. figs. 3-5.
Schizoporella horstii Marcus (1937) 87; (1038) 30; (1939) 139,

Zoarium flat and encrusting, often several layers thick, reddish or
yellowish in color. Zooecia in radiating lines; frontal an olocyst with
a pleurocyst cover, glistening, roughened, with a row of rather large
areolar pores between which are short costae; aperture round, with a
rounded sinus (rimule) which is of the same form as the aperture; a
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slight vestibular areli; peristome raised about the whole border of the
aperture and continued forward across the front of the ovicell; a single
row of regularly placed septulac. Ovicell evenly rounded, with numer-
ous fine pores; a raised border appears about the base and finally covers
the whole ovicell.

Zooecial length, 0.45 to 0.65 millimeters; width about 0.30 milli-
meters.  Aperture including sinug, length 0.16 millheters; width 0,12
millimeters. Avicularia variable, averaging about 0.20 millinecters.

Porto Rico, off Guanica Harbor, 5 to 8 fathoms. Osburn (1927: 126,
Schizopodrella) Curagao Island; Marcus (1937: 87, Schizoporella),
Santos Bay, Brazil, 20 meters.

This species resembles Lacerna (Smittia) signetfa Waters 1899, so
closely that there seems no doubt of their congenerie velationship.  For
that reason horsti 1s here placed in Lacerna, even though the genotype
L. hosteensis Jullien 1888, is said by Marcus (1939: 140) to possess
pore chambers, Hastings, 1932, and Marcus (1939) present cxcellent
discussions of signata Waters and horstt Osburn,

LEPRALIA Jolmston 1847
This group is now merely reserved for a “cateh-all” for species that
cannot be definitely allocated to modern genera,

Lepralia uvulifera Osburn 1914

The writer deseribed this species from the Tortugas (1914: 210).
It has appeared again in our Porto Rican collections, several colonies
at Station 2367, near the bell buoy off Guanica Harbor, at 6 fathoms,
encrusting shell. The "tolonies are all so small as to be practically
microscopic, but are mature and in reproduction.

To my previous description I can add the measurements. Zoocecial
length, about 0.25 millimeters; width about 0.20 millimeters. Ovicell
before secondary calcification, 0.13 millimeters long by 0.15 milli-
meters wide.  Aperture, 008 millimeters long by 0.10 wide. In
vounger stages of caleifieation the frontal is a smooth oloeyst; the
suboral rostrum is simple and wedian; the ovicell simooth and globose,
raised, not closed hy the operculum and with a very characteristic
labellum. The denticles are small but distinet and the poster broadly
arcuate.

My material is still very scanty and difficult to study on account of
the small size of the zovecia and T hesitate to place in any modern genus.

Lepralia palliolata Canu & Bassler 1928
Not taken at Porto Rico. Recorded by Canu and Bassler (1928:
109) from the Straits of Florida at 56 fathoms.
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Subfamily HIPPOPORININAE Bassler 1935

Operculum usually thick, with a projection on each side for muscular
attachment; two prominent cardelles. Ovicell hyperstomial.
Key o 7HE GENERA

1. Aperture much longer than broad, contracted proximally, frontal an olocyst
................................................. Hippoporina, page 428,

Aperture rounded or but little longer than broad ........................ 2.
2. Frontal a tremocyst with numerous pores. .. . .Hippodiplosia, page 430.
Frontal a pleurocyst with marginal pores ........c.ovviviiviniiiniiiiiias 3.
3. Oral spines present, avicularia long pointed Hippomenella, page 430.

No oral spines, & small median avieularium........... Hippadenella, page 431.

HIPPOPORINA Neviani 1895

Aperture elongated, operculum much contracted laterally, the car-
delles prominent, separating a narrow poster from the much larger
anter; frontal a thick olocyst.

Hippoporina porcellana (Busk) 1860
Lepralia cleidostoma 8mitt (1873) 62,

Zoarium encrusting. Younger zooecia rhombie, distinet, but with
later calcification becoming heavy walled and confluent. Frontal an
olocyst; pores few, marginal. Pointed avicularia on one or both sides
of the aperture or a little proximal to it and directed laterally or some-
what forward. The aperture is claviform, ellipsoid distally but trans-
verse and much smaller proximal to the cardelles. Ooecia globose,
imperforate, with radiating strise which are often difficult to observe.
The ooecia and apertures vary greatly in size, becoming larger from
the ancestrula outward.

Smitt (1873: 62, Lepralic cleidostoma), Florida, 30 to 120 fathoms;
Osburn (1914: 209, Lepralia), Tortugas Islands; Canu and Bassler
(1928: 104, H. cleidostoma), off Havana, east of Yucatan, Gulf of
Mexico and Straits of Florida, 24 to 201 fathoms. At Porto Rico the
species occurred off Guanica Harbor at 8 fathoms.

Memops J1827: 08" hps reencded 31 Zmnp Sgptos Bev Bl o
gives a good discussion of the species with reasons for mciuding cier-
dostoma 8mitt in the synonymy of porecellana Busk. as does also Has-

tings (1830: 721,
Hipnonasins santrents  Tafams’ 1900

Leprulia contructa Waters (1899) 11.—Normuan (190¢) 308,

Lepralia serrata Osburn (1912) 242,

Lepralia contracta var, serrata Osburn (1914) 211,

Peripaatrelln contracta Conu & DBossler (1020) 578; (1920) 403.—Marcus (1027) 08.—Hnstings
(1930) 722
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Zoarium encrusting, sometimes rising into ridges or frills, unilamecl-
late or multilamellate. Zooecia ovate or hexagonal, distinct when
young, but later becoming immersed in a common crust. Frontal a
granular pleuroeyst, thick, vitreous, with marginal areolae; aperture
somewhat clongate, rounded in front of the strong bifid cardelles, be-
hind which is a rather broadly rounded sinus; a beaded vestibular arch;
peristome thickened irregularly, often mucronate on the proximal bor-
der in secondary calcification, interrupted distally where 4 or 6 oral
spines are present. Ooecia prominent, not embedded exeept in extreme
caleification, nearly hemispherical, with a large membranous area on
the front near the aperture (sometimes extended downward into a broad
short labellum).  Avicularin ovate to spatulate in form, oral or frontal,
immersed or mounted on a mamillate process, the aperture beaded like
the oral margin. The species is very variable in secondary calcifica-
tion, but the primary characters appear to be quite constant, execpt for
the form and position of the avieularia.

Zooecial length, 0.30 to 0.60 millimeters; ovicell about 0.15 milli-
meters long by 0.18 millimeters wide. The zooceia are smaller near
the center of the colony and inerease in size outward, and the aperture
is similarly larger in the peripheral zooceia.

At Porto Rico the species was taken only once, two small colonics
on dead shells between Rotones and Caribe Islands at 6 fathoms. Os-
burn (1914: 211), Tortugas Islands, 5 to 18 fathoms. Waters and
Norman's material came from the Madeira Islands. Hastings listed
it from the Galapagos Islands and from Gorgona, Colombia, in the
Pacific. Along the Atlantic coast of N. A., it oceurs from Woods Hole,
Massachusetts, to the Bay of Santos, Brazil. The speeies is best de-
veloped in the southern New England region and all of the colonies 1
have seen from other regions are smaller and less heavily calcified.

It appears very evident that this species cannot remain in the genus
Perigastrella where Canu and Bassler (1920: 576) placed it, even if
that genus should be removed from the Phylactellidae. Hastings ree-
o_mzed 1t\ afﬁmtm~ by placma 1t nc\f tn H:ppopor:m smr] Marens

following reasons: a head('d e 1bul‘1r mch or:\] spmes, a.rmrturc nar-
rowed proximally, thick pleuroeyst, henvy umhilm, nbsenee of lyvruln,
lateral oral avieularia, ovieell sudient and nol closed by the opereulum,
with & semicircular membranous area and a short broad labellum, zo-
oecia increasing in size from the center of the colony outward. Hip-
pomenella also appears to be related, but differs in the low, broad and
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mmersed ovicell which is closed by the opereulum. It is possible that
a new genus will have to be erected for Lepralia conéracta, but so many
of its primary characters agrec with Hippoporine that I leave it there
for the present.

HIPPODIPLOSIA Canu 1916

This genus was erected by Canu to include certain escharellidan
species with a broad poster, the aperture narrowed at the cardelles, a
hyperstomial ovicell closed by the operculum, and a frontal tremocyst.
The tremocyst is incomplete about the aperture, leaving a small portion
of the olocyst exposed. The ovicell rests on the olocyst of the succeed-
ing zooecium,

Hippodiplosia pertusa (Esper) 1794

Zoarium encrusting. Zovecia moderately large, somewhat convex;
front a tremocyst with small pores, becoming granular in older speci-
mens; aperture rounded, but a pair of cardelles give the appearance of
a very broad shallow sinus.  The globular ovicell is perforated, beconi-
ing granular with an occasional umbonate process on the top in ad-
vanced calcification. An umhonate process also develops oceasionally
on the front proximal to the aperture,

Zooccial length, 0.60 to 0.70 millimeters; width 0.40 to 0.50 milli-
meters.  Aperture length, about 0.18 millimcters; width, 0.18 Lo 0.20
millimeters.

Porto Rico at two stations near Caribe Island, 6 to 11 fathoms.
Canu and Bassler (1928: 106), east of Yucatan, 25 fathoms; Smitt
(1873: 55, Escharella), Tortugas Islands; Marcus (1938: 41), Santos
Bay, Brazil. A widely distributed species and apparently more com-
mon farther north in temperate waters,

HIPPOMENELLA Canu & Bassler 1917
Frontal an olocyst with a more or less developed pleurocyst and
areolar pores; aperture semi-elliptical; ovicell hyperstomial, not closed
by the operculum; oral spines and avieularia usually present.

Key 10 THE SpECIES

1. Ovicell with a longitudinal groove or fissure ........ H. fissuralu, puge 431,

Ovicell not grooved longitudinally .........coc0vueiiiriieiiierninianannes 2,
2. Avicularia PreBent . ....c.oooncia i s s s ks ieai H. rubra, page 430,
ATORlaRIn WRNERE & v oo immemmsmnns v s ey H. mucronata, page 431.

Hippomenella rubra Canu & Bassler 1928
Not taken at Porto Rico. Gulf of Mexico, Canu and Bassler (1928:
108), 30 fathoms. This species will probably be found identical with
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the following, though avicularia are present and the voecial umbo is
more proximal.
Hippomenella mucronata (Smitt) 1873

Hippothoa mucrenata Smitt (1873) 45.

Not taken at Porto Rice. Smitt records it from TFlorida at 29
fathoms,

Hippomenella fissurata (Caou & Bassler) 1028
PLATE 8, FIOURE 64

Lepralia fissurata Conu & Bassler (1928) 110. pl. 33, fig. 1.

Zoarium encrusting, white, rather delicate. Zooecia moderate in
size (length about 0.40 millimeters, width about 0.25 millimeters), dis-
tinctly separated by grooves; frontal moderately rounded, with small
pores in addition to areolae, somewhat roughened. Aperture subeir-
cular, with a pair of strongly projecting pointed cardelles, behind which
a broadly arcuate sinus or rimule is nearly as wide as the distal portion
(length and width about 0.13 millimeter) ; peristome low aund thin with
about 4 very small and evanescent spinules on the oral border. A little
proximal to the aperture is a small high prominence which bears a small
avicularium with a pointed mandible; occasionally two such avicularia
are present.

The chief peculiarity of the speeies is found in thie ovicell which is
very prominent, subcordate in outline and grooved in the middle of the
front. The groove beging at the ooeeial aperture and extends about
two thirds of the way across the ovicell where it ends in a small pore;
the pore may become closed and the groove obliterated with complete
calcification, and in younger stages the frontal is cleft back to the posi-
tion of the pore. The ooccial aperture is very small, a rounded opening
which is invisible from above and can only be scen by tilting the speci-
men backward.

Porto Rico, Station 2347, between Cape Caribe and Cape Parguera
at 514 fathoms, two small colonies in reproduction.

The author believes himself correct in identifying his material with
the Lepralia fissurata which Canu and Bassler described {rom the
Pliocene of Panama. Also the genus Hippomenella appears to fit it in
most respects, the nature of the aperture, the presence of the minute
oral spines, and the nature of the ovicell.

HIPPADENELLA Canu & Bassler 1917

Frontal a pleurocyst surrounded with areolar pores; aperture sub-
orbicular, with well marked eardelles; a median avicularian chamber,
the mandible with a lucida.
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Hippadenella floridana Canu & Bassler 1928

Not found at Porto Rico. Canu and Bassler record it from Cedar
Keys, Florida.

Subfamily EXoCHELLINAE Bassler 1935

Aperture oblique, without lyrula, cardelles or rimule. Ovicell hyper-
stomial and embedded in the distal zooecium. A frontal mucronate
process. No peristome.

ESCHAROIDES M.-Edwards 1836
Escharoides costifera (Osburn) 1914
Escharella costifera Osburn (1914) 203,

Zoarium small. encrusting alese. Zooeica very distinet. elliptical:
nmnmt lll‘\l“-‘ll’lt\.l D"a‘ [‘H'\-'k' "-rkl’lh.’ C‘tt“t’ﬂ Wﬂ.lLu a0¢ TeCS oS Sae
which fade out toward the midd!le, rising strongly toward the aperture,
proximal to which is a strong pointed mucronate process: aperture ob-
hone with g o- & h-mg ininted snines: avicnlaris common’y ane or Mr‘*

ot 0 s L I APsrTR ;""' o otien s i f T s SR e o Y CEYRET- Tl
globular, areulate and costate like the frontal and with a strong mlac,d
rib about its base.

Zooecial length, 0.40 milimeters; width 0.26 millimeters. Aperture
length, 0.13 millimeters; width, 0.12 millimeters.

Porto Rico, off the mouth of Guanica Harbor, at 30 fathoms. The
species was described from the Tortugas Islands, 2 fathoms, and Marcus
(1938: 38) has recently recorded it for Santos Bay, Brazil,

Subfamily MICROPORELLINAE Bassler 1935

A distinet ascopore (micropore) at some distance proximal to the
aperture, Ovicell hyperstomial and closed by the operculum.

MICROPORELLA Hincks 1877

Frontal a tremocyst of the usual type; operculum simple, semicir-
cular and closing the ooecium. Avicularia present.

Microporella ciliata (Linnaeus) 1758

Zoarium encrusting. Zooecia distinct, separated by deep grooves,
clliptical; frontal a tremocyst with small pores, smooth or roughened
in older stages; aperture semicircular with a straight proximal border;
ascopore situated at a little distance from the aperture, usually scii-
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lunar; avicularia (ome or two) with triangular or clongate pointed
mandible, situated usually at the side of or a little proximal to the
ascopore. Ooeciumn globose, with small pores. Younger zooecia usu-
ally show about three spines on the distal border of the aperture and
in older ones a thin peristome often rises to considerable height, es-
pecially proximal to the aperture and between it and the ascopore
(variety personata Busk, 1854). A well known and widely distributed
species.

Zooecial length, about 0.50 millimeters; width more variable, about
0.30 millimeters. Aperture length, about 0.08 millimeters; width,
about 0.12 millimeters.

Smitt (1873: 26, Porellina), Florida, 7 to 60 fathams; Osburn (1914:
208), Tortugas Islands, 5 to 18 fathoms (1927. 129), Curagne Island;
Canu and Bassler (1928: 110), Fowey Light, 40 fathoms, Gulf of
AMexien at 30 fathams, nn_r'l Straitz of Florida, -\ﬁ fathoms. Porto Rien,

TR IeT oo

Microporella ampla Canu & Dasslor 1028
Not taken at Porto Rico. A wueh larger speeies with o round, mur-
ginated ascopore. Canu and Bassler (1928: 111), 214 miles northwest
of Havana Light, 387 fathoms.

FENESTRULINA Jullien 1888
Frontal with stellate tremopores; no avicularia.

Fenestrulina malusi (Audonin) 1826
PuaTe 7, FiGURE 568

A very characteristic species distinguished by the stellate frontal
pores and the arcuate ascopore situated at a considerable distance
from the aperture.

A single colony off the mouth of Guanica Harbor, Porto Rico, at 8
fathoms. I have a specimen from Bermuda also. Recorded for the
Gulf of Mexico at 30 fathoms by Canu and Bassler (1928: 112).

Family SMITTINIDAE Levinsen 1909

Frontal usually not perforated except around the margin. Peri-
stome usually produced and channcled in front. Aperturce usually with
cardelles and lyrula.  Opereulum very thin as o rule, with the mus-
cular attachments on a ridge at the border. Oral spines often present.
Avicularia usually present, of various types, frequently associated with
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the aperture. Ovicell hyperstomial, more or less imbedded in the distal
zooecium, usually perforated in front.

Key 10 THE GENERA

—

. Front an olocyst (primary layer) .......cooooiiiiiiiiiiinnns
Front a pleurocyst (secondary imperforate layer)
2. Iront with ribs (costules) betwcen the areolae; asymmetrical sinus with a

| Rhamphostomella, page 439.
Without ribs; oral avieularian chamber covers most of the [ront; ereet, branch-
ing, Aabelliforin ... vocviveiamimm s o Cystisella, page 439.

3. Lyrula and cardelles well developed; areolar pores conspicuous ..............
.................................................... Smittina, page 434.
Lyrule sind euvdQllon WaTHEIE « i« s wioen st isiose s s oo s wss s 4.
4. Peristome very thick and high, with several small avicularia on ils margin . ...
................................................ Palmicellaria, page 439.

No lateral oral avicularia, but one median ..........ccovviviiiiiiinniries 5.

5 Frontribbed ....oooviniiiiiiii i Umbonula, page 439.
Front withoub ribs o .. .. digarivssmiEa iy maviameg Bryocryptella, page 439.

SMITTINA Norman 1903

The frontal surface is a pleurocyst, granular or costate, with a row
of marginal areolae; a lyrula of varying width is present on the proxi-
mal lip of the aperture at the level of the operculum and a pair of
cardelles (hinge teeth) on the sides; peristome variously developed,
often high proximally or laterally; operculum little chitinized; avicu-
laria various, often one or two related to the aperture.

The species in this genus are often very difficult to identify because
of variations due to secondary calcification and to the number, form
and distribution of the avicularia. The primary characters only ap-
pear to be dependable.

Key 1o Tne Srrcies
1. Zooecia large, 0.60 to 0.80 millimeters long; ovicell large, 0.35 millimeters wide

.................................................. 8. labellum, page 438,
Zooccia smaller, 0.35 to 0.60 millimeter long .........oovviiiiiiiiiiinians 2

2. Operculum with transverse ribs, zooecia rather flat ...S. egyptiaca, page 437.
Operculum without ribs, zooecia more inflated ............cooiiiivinennas 3.

3. Zoarium tubular, with short conical branches giving the colony a spiny appear-
BRI i o i A A i 0 4 8. echinata, page 438.
Zoarium und zooecia very variable but not with above characters . ...........
.................................................. 8. trispinosa, page 434.

Smittina trispinosa (Johnston) 1838
The irregularities of form due to secondary calcification and the vari-

ations shown by the avicularia in form and position make it almost
impossible to describe this species. Oshurn (1914: 208) has indicatec
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a number of these, and Canu and Bassler (1929: 340-349) have at-
tempted an analysis of the varieties listed under trispinosa.

Only the primary characters are of much value, for the secondary
features due to calcification are so varied and intergrade to such an
extent that they seem to be of little importance.  Many varietal names
have been applied. The avicularia especially vary and on the same
colony one may find larger and smaller pointed, oval and spatulate or
ligulate avicularia. The development of the peristome is not far be-
hind in variability. There is not so much variation within the colony,
but in colonies which otherwise appear to be very similar, we may find
the peristome almost lacking, limited to lappet-like projections at the
sides of the aperture, or extending in a high frill around the sides and
proximal border and extending forward across the anterior border of
the ooecium. In the infertile zooecia there is usually a break in the
peristome distally, but even this varies and sometimes there is a com-
plete ring about the aperture. The thickness and sculpture of the
pleurocyst is similarly variable, One, two, or three spines, and occa-
sionally as many as five are present. Only the size and form of the
primary aperture and the size of the ovieell (about 0.18 millimeters
broad) show little variation.

The typical trispinosa does not seem to be present as all the West
Indian specimens from various localities show either ligulate, oval or
spatulate avicularia of various sizes and forms, either with or without
the characteristic triangular ones.

- KEY T0 THE VARIETIES

1. Peristome high around proximal border ................
Peristome low or wanting on proximal border
2. Peristome folded proximally and on the sides, forming a false sinus (|l.‘l( m!n-

siti)a), Bamla Wide: .o v ane s s munita, poge 436.
Peristome not folded but ending in two points with a notch between, lviula
narrow, ovicell umbonate ......oiiiiiiiiiiiii e, protecta, page 437.

3. Secondary aperture somewhat elongate, nvicularia spathulate or ligulate (others
moy e PIEsent) coeusiisrsica ey sy spathulata, page 435,
Secondary aperture more rounded, avicularia oval (somelimes with pointed
IR i o o S S N S R R R nitida, page 437,

Smittina trispinosa var. spathulata (Smitt) 1873
Escharella jacotini var. spathulata Smitt (1873) 80. pl. 10, fig. 200,

My specimens all have larger areolae than are shown in Smitt’s
figure, but the primary aperture and lyrula, the secondary aperture,
with the peristome raised chiefly on the sides, and the combination of
forms of avicularia agree. Even in older zooecia the lyrula can usually
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be seen since the peristome is not raised very high at the proximal
border. 1In the infertile zooecia the peristome is not continued forward
and the spines (usually two, occasionally one or three) may be seen.
The fertile zooecia show the same condition at the proximal border of
the aperture and on the sides, and the peristome is carried forward,
usually on the anterior corners of the ovicell, occasionally around the
front border of the ovicell. The pores of the ovicell are moderately
large and sometimes slightly marginated, and a raised border in older
zooecia sometimes covers a considerable part of the ovicell. The
avicularia may be pointed, ligulate, oval or spatulate, of varying
dimensions, orientation, numbers and combinations. Occasionally only
the ligulate and spatulate forms are present.

Zooecial length, averaging about 0.40 millimeters (ranging from 0.35
to 0.60 millimeters) ; width about 0.30 millimeters (ranging from 0.26
to 0.40 millimeters). Aperture length, about equal to breadth, ayerag-
ing about 0.12 millimeters. Lyrula usually not more than one-fourth
the width of the aperture.

Smitt (1873: 59-60, pl. 10, fig. 200, but not ? 199), Florida; Osburn
(1914: 208), Tortugas. low water to 12 fathoms; (1927: 129. spath-
‘“lres By sn errore, Cursgsp: Caou ezd Bassler (1028; 1149, Frwer
Light, Florida, and east of Yucatan, 24 to 40 fathoms. Porto Rico,
common and found at a number of stations off Guanica from low water
to 30 fathoms. I also have specimens from Beaufort, North Carolina,
at 13 fathoms.

Fmittrmr rrsgnmsa S numte Fimoss 5

Zoariumn encrusting shells and almost anything which will afford at-
tachment, unilamellar to multilamellar. The zooecia are of moderate
size, 0.40 to 0.50 millimeters, the frontal irregularly roughened, with a
row of medium-sized areolar pores. Peristome high, folded into a
proximal sinus (pseudorimula) the borders of which may be continued
into short spinose processes; in fertile zooecia the peristome is high on
the sides and is continued forward upon the border of the ovicell to
form a more or less complete rib; in sterile zooecia it descends rapidly
to about the middle of the sides, leaving space for 2 to 4 long slender
spines. The lyrula is moderately wide, at least a third as wide as the
aperture. Ovicell rounded, with rather numerous small pores evenly
distributed; the pleurocyst forms a band around the base of the ovicell,
leaving & considerable porous area above. The avicularia are long-
pointed and usually straight (occasionally falciform), characteristically
placed on the frontal touching the peristome and directed backward;
in the infertile zooecia they are usually in the midline, but in fertile
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zooecia they are turned to one side avoiding the ovicell; oceasionally
they may be directed forward at the side of the aperture, and short-
pointed and oval avicularia may also be present. Some specimens are
close to the type species.

Characteristic specimens were dredged at Stations 2347 and 2364,
off the mouth of Guanica Harbor, at 4 to 8 fathoms. Marcus (1937:
108} has taken it at Santos Bay, Brazil, 17 meters.

Smittina trispinosa var. protecta Thornely

This variety differs from the typical form in the nature of the peri-
stome which is thin and rises high and almost vertically proximally to
the aperture; it is not folded but usually ends in two sharp points, one
on either side of a rounded notch; on the sides it drops away sharply to
the level of the primary aperture, leaving space for the attachment of
two slender, elongate spines; in ovicelled zooecia the peristome rises
again to form a partial or complete rib on the front of the ovicell. It
also differs in the covering of the ovicell, as the pleurocyst of the distal
zooecium covers most of the perforated arca in mature calcification and
usually rises into an erect, thin, transversely laminate process or umbo
on the top of the ovicell. The avicularia, usually situated at one or
baoth sides of the aperture are vointed or oval. or occasionally long
spatulate with the mandibie ending in 3 or 4 poins,

Taken at several places off Guanica Harhor, Porto Rico, 5 to 15
fathoms, T have the same form also [rom the Tortugas and Bermuda
Tslands,  Smitt's figure (pl. 10, g, 199 vesemibles this varviely in ils
younger stages.  IL iseknown from the Red Sen and Indinn Ocenn
(Waters 1913: 513).

Smittina trispinosa var. nitida {Verrill) 1879

QOccasional specimens approach more nearly the nitida of Verrill in
the character of the avicularia, which are usually small oval, though
small peinted and spatulate forms are more sparsely represented; the
peristome also resembles that of nitida, being less developed than in
spathulata or the typical trispinosa and usually present as lappets on
the side of the aperture.

Osburn (1914: 208, S. trispinosa, part), Tortugas, Florida; Porto
Rico, Station 2347, off Guanica Harbor, at 6 to 10 fathoms.

? Smittina egyptiaca Waters 1909
The zoarium is peculiar in that “the zooecia are in two longitudinal

. rows side by side, and then on cach side of the two rows there is a
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straight, very thick divisional wall” (Waters 1909: 157). Hastings,
1927, has shown that this biserial arrangement does not always appear,
In my specimen it is present in a part of the colony. The zooecia are
broad and rather flat, distinctly separated, a row of well-marked
areolae, surface granular but not greatly thickened, The aperture has
a broad lyrula; the peristome scarcely raised and only on the sides,
though in ovicelled zooecia it may continue forward to the ovicell but
does not form a rib across its front.  Avicularia are of various sizes and
forms; sometimes a small triangular avicularium at the side of the
peristome, but this may be replaced by an oval one or by a very large
spatulate form; occasionally others may be present on the frontal,
The ovicell is evenly rounded, perforated on the top, the pores slightly
marginated; the pleurocyst of the distal zooecium nearly covers the
ovicell with a smooth layer in older calcification.

A single colony dredged in 6 fathoms at the mouth of Guanica Harbor
(Station 2338) appears to belong here, but unfortunately the specimen
was dead and the most distinctive character (the transverse chitinous
ribs of the operculum) is wanting. Canu and Bassler (1928: 118,
Mucronella), Gulf of Mexico, 28 fathoms.

Canu and Bassler place this species in the genus Mucronelle without
stating their reasons, except that they mention a little-salient mucro.
Mucronella however is without avicularia and the ovicell is imperforate.

Smittina labellum Canu & Bassler 1928

A very large ovicell, 0.35 millimeters broad, and a tall spout-like
peristome distinguish this species.

Not taken at Porto Rico. Canu and Bassler (1928: 116), north of
Cuba, 191 fathoms, and Straits of Florida, 56 fathoms.

Smittina echinata Canu & Bassler 1928

The zoarium emits short conical or flabelliform branches in every
direction, giving the colony a spiny aspect.

Not taken at Porto Rico. Canu and Bassler (1928: 115), Cedar
Keys, Florida.

Smittina (?) landsborovii (Smitt) 1873

What this species may prove to be is a question. It has not been re-
covered by recent workers on West Indian Bryozoa. 1t can hardly be
the landsborovii of Johnston as the aperture, lyrule and peristome are
different. It differs also from 8. (Porella) bella Busk 1860, with which
Canu and Bassler (1923: 147) have questionably associated it.

Smitt (1873: 60, Escharella), Florida, 176 fathoms.
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RHAMPHOSTOMELLA Lorenz 1886

Aperture with an asymmetrical sinus and a lyrule; frontal an olo-
cyst, with costules; a large oblique avicularium excentrically placed
below the aperture; ovicell hyperstomial and closed by the operculum.

Rhamphostomella magnirestris Canu & Bassler 1928
Not taken at Porto Rico. Canu and Bassler (1928: 120), Cedar
Keys, Florida.
UMBONULA Hincks 1880
Aperture suborbicular without cardelles or lyrula; frontal a pleuro-
cyst with areolac and costules; a prominent suboral umbo; ovieell
hyperstomial, opening widely above the aperture.

Umbonula undulata Canu & Bassler 1928

Not found at Porto Rico. Canu and Bassler (1928: 119), Cedar

Keys, Florida.
CYSTISELLA Canu & Bassler 1917

Resembling Porella, from which genus it was separated. The front
wall is an olocyst and it bears a very wide avicularian chamber which
extends over the whole or most of the front and contains a pair of large
glands. There is usually a well marked cicatrix or two pores, above
the aperture.

Cystisella americana Canu & Bassler 1928

The species of Cystisella hitherto known are northern in distribution,
but Canu and Bassler (1928: 113) have found the above specics near
New Orleans in the Gulf’ of Mexico, at 32 fathoms. Like other species
of the genus, it is erect and branching, flabelliform.

PALMICELLARIA Alder 1864
Aperture orbicular, semicircular or semielliptical, without lyrula or
cardelles. Frontal a granular pleurocyst, with arcolar pores. Peri-
stome much developed, with the ovieell opening into it and usually with
an avicularian mucro partially covering the aperture.

Palmicellaria aviculifera Canu & Bassler 1928
Not taken at Porto Rico. Canu and Bassler (1928: 118), Bahama
Islands, at 369 fathoms.
BRYOCRYPTELLA Cossman 1906

Zoarium erect with flattened branches, zooecia on one side only;
frontal a pleurocyst; aperture subquadrilateral, without lyrula or car-
delles; a median oral avicularium; ovicell not closed by the operculum,
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Bryocryptella reticulata (Pourtales) 1867

Cellepora reticulata Pourtales (1887) 110,
Retepora reticulota Smitt (1873) 69. pl. 13, figs. 242-244.
Bryocryptella reticulata n. sp. Conu & Bassler (1928) 121. pl. 18, figs. 1-3.

Not found at Porto Rico. Pourtales and Smitt, off Havana, Cuba
at 270 fathoms; Canu and Bassler, north of Cuba, 279 fathoms. The
latter authors have raised the question whether their reticulate may
be a different species but I believe them to be the same. The “longi-
tudinal slit” on the ovicell as shown in Smitt’s illustration appears to
be a ridge rather than a slit, when one compares his drawing of re-
ticulata with that of his marsupiata on the same plate.

Family TUBUCELLARIIDAE Busk 1884

Zoarium erect, jointed with radieles. Zooecia tubular, thick-
walled, porous. Peristome much produced. Multiporous septulae.
Ascopore present. Avicularia rare. The ooecium is peristomial con-
sisting of an expansion of the tube,

TUBUCELLARIA D'Orbigny 1852
Characters of the family.

Tubucellaria cereoides (Solander) 1786

Zoarium erect and branched, consisting of rounded segments joined
by chitinous tubules; radicles are developed for the attachment of the
colony. Zooecia elongate, embedded in the general crust, the tubular
peristomes rising well above the general level and somewhat fluted on
the outer surface; aperture rounded; ascopore round and situated at
or near the base of the peristome. The ovicell is an enlargement of
the peristome. Avicularia wanting.

A well known species, but apparently not common in American
waters. Osburn (1914: 203), Tortugas Islands at 15 fathoms, one
colony, first listed it. Canu and Bassler (1928: 113), Fowey Light,
Florida, three segments only. In Porto Rican waters it was taken at
several stations, off Guanica Harbor, at 6 to 12 fathoms.

Family RETEPORIDAE Smitt 1867

Zoarium various, erect and branched, unjointed, often reticulate,
sometimes encrusting. Frontal with only marginal pores. Proximal
border of primary aperture usually with a sinus, secondary orifice
folded or notched above to form a spiramen, or ascopore. Usually
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with oral avicularia and spines. Ooccial cover deficient, wide open or
with a slit or other opening, or with a slightly calcified or membranous
area on its frontal surface, labellum usually present.

Key 1o THE GENERA

1, Zoarium erect and flabellate or fenestrale .....ooovivieninieiniennann. 2.
Zoarium enerusting .......coiiiiiiiirii i Rhynchozoon, page 442,
2. Zoarium fenestrabe . .......vivieiiiiiiiei i Releporelling, page 441,
Branches not anatomosed (2 “catch-all" genus) .......... Retepora, pnge 442,

RETEPORELLINA Harmer 1933

Zoarium reteporelliform, or the branches anastomosed with very long
fenestrae. Peristome long and tubular, with a sinus. One pair of
frontal pores usually. Frontal avieularium large, usually bifid at tip,
below peristome, often wanting. Ovicell ovate, usually with persistent
median fissure and simple labellum.

Reteporellina marsupiata (Smitl) 1873

Zoarium erect, branched and somewhat reticulate. Zooecia rhom-
boid, front convex and provided usually with two pores. In young
zooecia these are seen definitely as lateral areolae, but as calcification
proceeds they approach each other on the proximal part of the front.
I have not observed them to develop any small rounded avicularia.
The primary aperture is nearly semicircular and slightly beaded about
the anterior border. The peristome is long and tubular, with a small
sinus which is continued downward as an internal groove; the margin
is irregular and thin. There is & large frontal avieularium, often want-
ing, below the base of the peristome, usually bifid, though sometimes
blunt as figured by Smitt (1873, pl. 13). The avieularian chamber
bears two small areolae near its base. On the dorsal side, at the edges
are smaller avicularia, usually with a triangular mandible. The
ooecium is ovate to long ovate, with a median slit (semetimes closed
by caleification) and a small median labellum which is truncate and
without ridge. The color in life is a delicate pink.

The writer feels certain that this is Smitt's species, although he did
not mention nor figure the bifid avicularium nor the labellum. The
latter is wanting in younger ovicells so he may have overlooked it.
Neither does he mention the lateral avicularia but these are often
wanting. The species apparently comes closest to R. denticulata
(Busk), but differs in the absence of the large infrafenestral avieu-
larium, in the form of the labellum, which is short and broad, and in
other minor characters,
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Porto Rico, off Cafio Gorda Island at 30 fathoms. Smitt (1873: 67,
Retepora), Florida, 16 to 262 fathoms; Osburn (1914: 200, Retepora),
Tortugas Islands, 10 to 18 fathoms; Canu and Bassler (1928: 122,
Retepora), Gulf of Mexico, 27 fathoms and Caribbean Sea at 683
fathoms.

RETEPORA Lamarck 1801

This “genus’” is now used as a “catch-all” for those species whose

exact gencric distinctions cannot be determined.

Retepora prominens Canu & Bassler 1928

Releporella prominens Canu & Bassler (1028) 124,

Not found at Porto Rico. Canu and Bassler, cast of Yucatan, 130
fathoms.

RHYNCHOZOON Hincks 1877

Frontal an olocyst with marginal areolae. Aperture rounded with a
well developed sinus which is usually asymmetrieal. A beaded ves-
tibular arch, Operculum with the musecular attachments remote from
the border. Peristome variously developed, often with processes proxi-
mally or laterally. Usually an avicularium at one side of the sinus.
Ovicell only partly covered by the sccondary layer, leaving the primary
layer exposed next to the aperture and often extended into a short wide
labellum. Secondary calcification quite variable, occasionally very
thick so that the primary aperture lies at the bottom of a long tube
and the ovicells are completely covered. Numerous pointed spines
may appear on the frontal, especially near the aperture, and various
kinds of frontal avicularia are known.

Kzy 1o THE SPECIES

1. Zooecia small, 0.25 to 0.40 millimeters long .........cooivieiiiiiiiiiinns 2.
Zooecia larger, 045 to 0.55 millimeters long .........cocoviviiiininiennns 3.
2, Peristome thin, high, without spifes ..... A R. tuberculatum, page 442,
Peristome with blunt spines; caleification heavy ....... R. solidum, page 443.

3. Sinus not evident; occasional long spatulate avicularia with truncate mandible
............................................. R. phrynoglossum, page 444.

Sinus evident; no giant spatulate avicularia, exceedingly varinble in secondary
ealeificabion ... R. verruculatum, page 444,

Rhynchozoon tuberculatum Osbwurn 1914

Zoarium encrusting, small and thin. Zooecia small, length about
0.40 millimeters, width about 0.25 to 0.30 millimeters; thin walled and
delicate for a member of this genus. Frontal at first smooth but later
covered with numerous small tubercles. Marginal pores few and small;
peristome thin and high, bearing a minute avicularium placed laterally
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on the inner side. When ovicells are present the peristome is continued
forward around the aperture and over the voceium. Aperturce ovate,
about 0.12 by 0.12 millimeters. At onc side near the proximal border
a strong tooth extends often more than half way across the orifice and
curves backward. Opposite this 2 minute projection sometimes ap-
pears. Ovicell prominent, about 0.15 millimeters long by 0.18 milli-
meters wide, finely tuberculate like the front in complete caleification.
A rounded lucida or thin area on either side near the base. Labellum
scarcely developed. A very inconspicuous specics due to the small
zoaria and the thin, semitransparent nature of the zooecia.

Osburn (1914: 200. fig. 9), Tortugas Islands, 18 fathoms; Curagao
(Osburn 1927: 130), shallow water. Porto Rico at Station 2369 off
Guanica Harbor at 6 fathoms. Also a colony uttached to a specimen
of Trigonopora tenuts (Busk) taken off the Northeast coast of Porto
Rico, “Caroline” Station 68.

Rhynchozoon solidum Osburn 1914

Zoarium cnerusting, small, white, heavily calcified. Zooccin very
small, 0.25 to 0.30 millimeters long by 0.20 to 0.25 millimeters wide;
when young, ventricose with a smooth veined surface, but with age
they become very thick walled and more or less immersed in a common
crust; areolar pores few. Distally the frontal rises continuous with
the peristome into several blunt conical processes around the proximal
part of the aperture, usually there is one asymmetrieally placed ncar
the middle and another on each side. On younger zooecia there are 4
or 5 stout oral tubitrcles or short spines. The aperture is evenly
rounded, with a beaded vestibular arch, and a rounded sinus in the
proximal border. The true sinus is formed by a pair of denticles and
shaped like that of many schizoporellas but above this is a second pair
of denticles, one usually larger than the other, with the points directed
toward each other. The operculum is thin, symmetrical and the
muscle attachments remote from the border. The aperture, with the
sinus, measures about, 0,10 millimeters in length and width. A small
avicularium is occasionally present on the suboral prominence but
usually this appears to be wanting. Frontal avicularia are fre-
quently present, usually on a slightly raised base and with a triangular
or acute mandible. The ovicell becomes very heavily calcified, except
for the usual semicircular membranous frontal area, and often bears a
pointed or irregular umbonate process on the top. The labellum is
short and broad. A very inconspicuous species as none of the colonies
observed is more than 5 millimeters deross,
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Osburn (1914: 201. figs. 10-12), Tortugas Islands at 8 fathoms.
Porto Rico, inside and outside of Guanica Harbor and at Caya Caribe,
numerous colonies at 4 to 10 fathoms.

Rhynchozoon verruculatum (Smitt) 1873
Cellepora verruculata Smitt (1873) 50.—Osburn (1014) 214.

Zoarium encrusting, bluish white, often irregular on the surface, while
the numerous pointed processes give it a very spiny appearance. Zo-
oecia varying much in size, averaging about 0.50 to 0.55 millimeters in
length, and 0.30 to 0.35 in breadth; in the young stage ventricose, dis-
tinet, a row of marginal areolae from between which short costae run
toward the center. Primary aperture symmetrical with a rounded
sinus and beaded vestibular arch. Width of aperture 0.13 to 0.15
millimeter. A large bulbous avicularian chamber develops at one
side of the sinus, the beak is long, curved inward and the mandible
opens above the orifice. The ovieell is large, 0.20 to 0.25 millimeters
broad, smooth, with a nearly circular membranous area and a short,
wide labellum.

The secondary calcification is so varied that it is impossible to de-
seribe it in detail. The ooecia become completely immersed. The
frontal layer sometimes becomes thicker than the polypide space
within. The primary aperture comes to lic at the bottom of a tube.
A large frontal avicularium appears with a pointed mandible, and a
varying number of spinous processes arise around the secondary aper-
ture which differs entirely from the primary aperture.

Porto Rico, common, taken at a number of stations off Guanica
Harbor at 6 to 27 fathoms. Smitt (1873: 50), west of Tortugas Is-
lands, 42 fathoms; Osburn (1914: 214), Tortugas Islands, low water
to 15 fathoms. In the author’s collection are specimens from Bermuda,
from Beaufort, North Carolina, and as far north as No Man’s Land
Island, Massachusetts. To the southward, Marcus (1939: 153) re-
ports it for San Sebastian Island, north of Santos, Brazil. The species
is also known from the Mediterranean.

Rhynchozoon phrynoglossum Marcus 1937

Zoarium encrusting, large and irregular, white. Resembling R.
verruculatum in the general manner of growth, but differing in several
points as follows: (1) the aperture is slightly smaller and is nearly
round, lacking the evident sinus of verruculatum; (2) the ovicell has
a very large conspicuous whitish area, semicircular in form and radi-
ately grooved; (3) the triangular frontal avicularia are smaller and
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more salient and among these there are occasionally giant avicularia
with very elongate, linear-spatulate mandibles truncate at the tip.
These characters appear to agree well with phrynoglossum which Mar-
cus has recently (1937: 115. pls. 22, 23, figs. 61a, b, ¢) deseribed from
Santos Bay, Brazil.

Porto Rico, near the mouth of Guanica Harbor, encrusting large
worm tubes at 6 fathoms.

Family ADEONIDAE Jullien 1903

Frontal a very thick pleurocyst with tubular areolar pores which
connect with the septulae; primary aperture at the bottom of a deep
peristomial tube; ovicells developed on special gonozooecia which are
usually larger than the zooecia.

Key 1o THE GENERA

1, Zoarium encrusting, ascopore present. ... Adeona, page 445,
Zoarium ercct or free, nscopore Wanbing ..........o.eiiiiiiiiiiiiiiiaienas 2.

2, Primary aperture semicircular, without sinus; avicularia frontal, median . .....
................................................. Bracebridgia, page 4406.
Primary aperture longer than broad, with a sinus; avicularia Interal, heside Lthe
PDEEIRE i i B S R Trigonopora, page 446.

ADEONA Lamourcux 1816

Zoarium encrusting. Frontal wall thick, with ascopore situated
somewhere near the iniddle; avicularia usually situated between the
ascopore and the aperture; gonozooecia slightly larger than zooecia,
with & wider, more transverse aperture.

Adeona violacea (Johnston) 1847

Zoarium encrusting, usually purplish in color, but ranging from white
and pale blue to blue black. Zooecia subhexagonal to subquadrate;
the frontal irregularly roughened, somewhat costate about the border;
the rounded ascopore indented near the middle of the frontal. Aper-
ture semicircular, straight on the proximal border and somcwhat
rounded at the corners; avicularium typically median and pointing
straight forward toward the middle of the aperture, but variations are
found in which the avicularium is directed toward the side and some-
times it may be lateral in position. The gonozooecia are somewhat
larger than normal zooecia and have a larger and more transverse
aperture. Zooecial length, 0.40 to 0.55 millimneters; width 0.25 to 0.30
millimeters. The width of the aperture appears more variable than
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usual and on the same colony may vary from 0.10 to 0.14 millimeters.
The aperture of the gonozooeciumn measures about 0.15 millimeters
wide.

Porto Rieo at the mouth of Guanica Harbor and near Caya Caribe
at 6 to 10 fathoms. Smitt (1873: 30, Porina violacea and P. plagio-
pora), Tortugas Islands; Osburn (1914: 199) Tortugas Islands; Canu
and Bassler (1928: 126, 4. plagiopora), Gulf of Mexico, Florida Straits
and north of Cuba, 30 to 143 fathoms.

There appears to be no constant difference between violacea Johnston
and plagiopora Busk. In the latter the size is somewhat larger, the
aperture larger, the oral avicularium larger and directed toward the
side of the aperture, but all of these characters vary and intergrade
even in the same colony. In my Tortugas paper (1914: 199) I called
attention to this intergradation. Since then Dr. Anna B. Hastings
(1930: 728) has placed them in synonymy, and Marcus (1939: 147)
has given an extended synonymy including plagiopora under violacea.
The species has a very wide distribution.

BRACEBRIDGIA MacGillivray 1886
Zoarium of flattened dichotomous branches. Ascopore wanting.
Avicularia of two kinds, suboral and vicarious, the latter larger.
Gonozooecia somewhat larger than ordinary zooecia.

Bracebridgia subsulcata (Smitt) 1873

Zoarium crect, dichotomous, the branches flattened; rcaching a
height of two or more inches, yellowish pink to orange. Zooecia clon-
gate, subeylindrical; frontal with a row of areolar pores and a depressed
area below the aperture bearing anteriorly the median oral avicularium
which is usually directed toward the aperturc; eperture subcircular,
wider than long; large vicarious avicularia at the margin of the branch
and smaller ones sometimes interpolated between the zooecia.

Smitt (1873: 28, Porina), Florida Straits, 10 to 48 fathoms; Osburn
(1914: 199), Tortugas, 10 to 12 fathoms; Canu and Bassler (1928:
127), Gulf of Mexico at 30 fathoms and Fowey Light, 15 miles S. of
Miami, Florida, 40 fathoms. The species was taken only once at
Porto Rico, broken fragments at Station 2347, near Caya Caribe, at
8 fathoms.

TRIGONOPORA Maplestone 1602
Metrarabdotos Canu (1914).

Frontal a pleurocyst with marginal areolae; primary aperture
rounded or elongate, with a rather deep rounded sinus and pointed
cardelles; very large ovicells borne on gonozooecia which have large

OSBURN, BRYQZOA OF PORTO RICO 47

lunate apertures. The zooarium is erect, branched, unjointed, bi-
laminate; or frec and unilamellar.

Trigonopora tenuis {(Busk) 1834
Swmittiu tenvis Busk (1884) 150. pl. 20, figs. 1, 1a, 1b.

Zoarium erect, branched irrcgularly, without joints, bilaminate,
with 4 to 8 rows of zooeeia on each side. Zooecia quite regularly
arranged in quineunx; frontal a pleurocyst which becomes very thick
but does not obscure the marginal arcolar pores; in younger zooecia
the frontal rises strongly into a salient peristome, but this soon be-
comes immersed in the general crust. In younger zooecia there is a
pair of very small pointed avieularia surmounting the peristome one
on ecither side of the aperture, but these also become immersed. The
primary aperture is visible only at the bottom of the tubular peri-
stome; it is short elliptical in form with a pair of long and slightly
recurved cardelles behind which is a nearly round sinus. The see-
ondary aperture has much the same form, constricted proximally
to form a spiramen. Oceasional large pointed or narrowly spatulate
avieularia with a strong, ecomplete pivot are situated distal to the
aperture at onc side and directed backward close along side the
peristome; these measure from 0.30 to 0.50 millimeters in length.
Zooccial length, about 0.65 millimeters; width, about 0.30 to 0.35 milli-
meters,  Primary aperture, length 0.20 millimeters (including the
sinus) ; width, 0.14 millimeters. Gonozooecia not observed.

Off the northeast coast of Porto Rico, “Caroline” Station 68, the
specimen from Dr. R. 8. Bassler. Busk’s description of the type from
Bahia, Brazil, is very inadequate, but his figures are fairly satisfactory.

Trigonopora unguiculatum (Cuanu & Bassler) 1928
Metrarubdotos unguiculatvm Canu & Bassler (1928) 128,
Not found at Porto Rico. Canu and Bassler, Gulf of Mexico, Straits
of Florida and east of Yuecatan, 21 to 56 fathoms. The zooecia arc
mueh larger and the avicularia with curved mandibles point forward.

Family CHEILOPORINIDAE Bassler 1936
Ovicell endozooecial. No peristome. Frontal wall thin, with seat-
tered pores.
Key to THE GENERA

1. Zoarium encrusting ........... A S A R R R T 2
Zoarium erecl, jointed, dichotomous ................... Tetraplarna, page 448,
2. Frontal without pores except conspicuous areolae ... .. Hippaliosina, page 448.

Trontal wall POrOUS . ....\veveti ittt 3.
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& Ionasts mindarnrs it mze Z-omis’ vl ve smell nomes pon megmeamied

Fremosciezoding, page 3.

Zooecin large, frontnl with Jarge pores, conspicuously dark pigmented ........
................................................. Watersipora, page 449.

TETRAPLARIA Tenison-Woods 18_78
Arborells Osburn (1914) 202,

Zoarium articulated, with corneous joints, dichotomous. Zooecia
arranged in four series in pairs back to back. Frontal a tremocyst;
aperture with a broad shallow sinus. Ooecia endozooecial, somewhat
prominent.

Tetraplaria dichotoma (Osburn) 1914

Zoarium erect, forming loosely branching colonies less than an inch
in height, dichotomous. Zooecia broad fusiform, wedge-shaped at
the base, very distinet, each pair placed back to back and alternating
with the next pair. Frontal a tremocyst with sinall pores; aperturc
rounded, with an evident rounded sinus; operculum well chitinized,
strengthened by an arched rib running forward from the denticles.
No spines or avicularia, The fertile zooecia are somewhat shorter
and wider than the others, with a larger aperture. Ooecia endo-
zooecial, rather prominent, porous like the frontal and ornamented
by the same kind of roughened surface.

Zooeeial length, about 0.60 millimeters; width, 0.30 to 0.35 milli-
meters. Aperture, about 0.14 millimeters in length and breadth.
Ooecia length 0.25 millimeters; width 0.36 millimeters. The aperture
of fertile zooecia about one-fourth larger in both dimensions.

Porto Rico, off Parguera at 6 fathoms, two small colonies. Osburn
(1914: 202, Arborella n. g.), Tortugas Islands, at 10 fathoms. There
are other specimens in my collection from Beaufort, North Carolina,
and the Bahamas Islands.

HIPPALIOSINA Canu 1918

Ovicell endozooecial; aperture elongate, elliptical, constricted at
the cardelles, with larger anter and smaller poster. Frontal a granular
pleurocyst with areolar pores. Usually an avicularium at each side
of the aperture.

Hippaliosina rostrigera (Smitt) 1873

Zoarium encrusting. Zooecia of moderate size, a little elongate,
distinct; the frontal nearly flat, with fine tubercles and margined very
distinctly and regularly by areolar pores. Avicularia usually one on
each side opposite the anterior end of the aperture, with long pointed
mandibles directed inward and distally. When only one avicularium
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is present it is usually larger, and there is often some vavistion in the
size of the avieularin wnd the length of the mandibles. Aperture
clongate oval or elliptical, the denticles small; opereulum well chitin-
ized, with a chitinized rib parallel to the border. Ovicelled zooecia
larger, with the aperture broader than long. Quecium endozooccinl
and inconspicuous.

Zooecial length, about 0.40 millimeters, ranging from 0.30 to 0.60
millimeters; width, 0.26 to 0.30 millimeters.

Porto Rico, dredged at two stations off the mouth of Guanica Har-
bor, 6 to 15 fathoms. Smitt (1873: 57, Escharella) Floridu, 35 to 43
fathoms; Osburn (1914: 211, Lepralia) Tortugas Islands, 10 to 15
fathoms; Canu and Bassler (1928: 130) north of Cuba at 143 fathoms,
and Gulf of Mexico at 30 fathoms. The writer also has specimens
from the Captive Islands, west of Florida.

WATERSIPORA Necviani 1895

Frontal a tremocyst with numerous rather large pores. Ovicell
endozooecial.  Aperture usually with a broad rounded proximal sinus
and strong cardelles; operculum with a chitinized border and a broad
axial band, leaving .a large clear space on cach side heyond the
cardelles. ‘

Watersipora cucullata (J3usk) 1853

Zoarium encrusting, brownish purple to nearly black in color.
Zooecia large, elongate, rather regular in form, distinct. Frontal regu-
larly curved, with numerous large tremopores which are indistinguish-
able from the areolar pores. Aperture large, peristome scarcely notice-
able, evenly rounded in front of the strong cardelles, behind these a
broad shallow rounded sinus; operculum brownish with a paler rounded
area on either side in advance of the cardelles, sometimes nearly evenly
chitinized over the whole surface. The ovicell is said to be endo-
zooecial, cucullate and porous, but I have not observed it on any of
iny material. The species is conspicuous because of its color and the
size of the zooecia. Florida specimens measure as follows:

Zooecial length, about 1.10 millimeters; width, about 0.43 milli-
meters. Aperture, length 0.23; width, 0.25 millimeters; width between
cardelles, 0.13 millimeters.

Osburn (1914: 211, Lepralia) common in shallow water at the Tor-
tugas Islands. In Porto Rican waters only a single young colony
was obtained on & pile of a wharf in Guanica Harbor.

Dr. Anna B. Hastings (1930: 729) has devoted considerable spacc
and eleven figures to the variations of this species, if indeed all the
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recorded forms belong to one species. My material shows little varia-
tion among the zooecia and, in the form of the aperture and operculum
appears to approach most closely her figure 104, plate 15, of a speci-
men from Cape Verde Islands.

TREMOSCHIZODINA Duvergier 1921

Aperture with a very broad sinus; frontal a tremoeyst.  Avieularia
luteral, rarc or wanting.

Tremoschizodina lata (Smitt) 1873
Not noted at Porto Rico. Smitt (1873: 36, Gemellipora), Florida
Straits, 68 fathoms; Canu and Bassler (1928: 131), Gulf of Mexico,
30 fathoms and off Havana Light, 387 fathoms,

Family PHYLACTELLIDAE Canu & Bassler 1917

The ovicell is rccumbent, its orifice very large and closed by a
special operculum. “Viewed laterally it appears attached like a sack
on the back of a porter” (Canu and Bassler), sometimes it is free, or
it may rest on the distal zoocecium.

Apparently there are some irregularitics in the allocation of certain
genera and species to this family. The inclusion of forms which show
such fundamental differences as the presence or absence of a lyrule,
a beaded or smooth vestibular arch, a pleurocyst or tremocyst frontal,
dietellac or septulae and a completely covered ovicell or one with a
membranous frontal area, is probably not justified.

Whether the genus Perigastrelle Canu and Bassler 1917, can be
retained in this family may be reserved for future judgment, but cer-
tainly the Lepralia contracta Waters 1899, belongs neither in Peri-
gastrelle nor in the family Phylactellidae, where Canu and Bassler
have placed it. Apparently the only genus of the Phylactellidae we
have to deal with in this report is the following one.

LAGENIPORA Hincks 1877
“Colonies congisting of a number of cells immersed in a common
erust.  Zooeela recumbent, lageniform; oral extremity free, tubular,
with a terminal orbicular orifice’” (Hincks). The colonies are usually
sinall and irregular, and the projecting tubules give it a rough aspect.

Lagenipora verrucosa Canu & Bassler 1028
PLATE 8, FIGURE 65
Zoariuin encrusting, more or less uniserial. Zooecia in uniserial
lines, more or less ramified, elongate, lageniform; frontal sinooth to
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verrucose, terminated by a long, smooth, eylindrieal peristome.  Aper-
ture orbicular, at bottom of peristome; the peristome thin, entire or
notched at the margin. Ovicell small, globular, opening into peristome
above the operculum.

Zooccial length, 0.55 millimeters; width, 0.30 to 0.35 millimeters,

Parto Rico, a single colony at Station 2385, from 6 fathoms. The
ovicell has a semicireular perforated area, similar to that of the genus
Costazia, but the more numerous rounded pores and the absence of
oral pedicellate avieularia will casily distinguish it.  Cann and Bassler
(1928: 137) Straits of Florida at 56 fathoms, and north of Cuba at
33 to 143 fathoms.

Family CREPIDACANTHIDAE Ievinsen 1909

Zooecia aperture with strong cardelles. Operculum well chitinized.
Long oral spines and sometimes marginal spines as well.  Avieularia
long, pointed, setose or pediform, usually paired on cither side of aper-
ture, Septulac usually alternating with intermediate chambers whiel
bear the frontal marginal pores. Qoccia hyperstomial with small
pores,

Kry 1o THE GENERA
Aperlure with a very narrow, slit-like sinus ........... Mastigophora, page 452,
Apertwre broard proximally. without sinus ............. Crepidacantha, page 451,

CREPIDACANTHA Levinsen 1009

The frontal is surroungded by a row of long setose marginal spines
situated between the arcolae and corresponding in position to the
parietal diatellae (porechambers).  Ovicell recumbent, elosed hy the
apereulum,

Key o e Srrcies

1. Avieularin situnted behind (he apertuve ... C. paissonit, page 451,
Avienluria farther forward beside the aperture ..o i ir s 2,
2, Avicularian mandible shorter than the zooecin . ... ......C. setigera, pnge 452,
Avicularian mandible longer than the zooeeia ........ ", longisela, page 452,

Crepidacantha peissonii (Audouin) 1826
Zoarium cnerusting, small, vitreous and glistening. The zooccin,
0.40 to 0.50 millimeters long, are somewhat ventricose and distinct.
The marginal areolae are very small and between are situated the
marginal setiform spines, on the anterior border the spines are dis-
tinetly in advance of the rim of the aperture. A pair of small avie-
ularia with long setiform mandibles symmetrically placed on small
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mamillate processes distinctly proximal to the aperture. The aperture
is nearly circular in front of the strong cardelles and, behind these,
widens abruptly to form a very broad shallow sinus or spiramen which
may be even wider than the anterior aperture, the proximal border
straight or slightly curved forward; peristome little developed and
unarmed; length of aperture, 0.10 to 0.12 millimeters; width 0.08 to
0.09 millimeters. Ovicell rather broad and flattened above, situated
in front of the distal zooecial spines which project somewhat from
beneath beyond the ooecium.

Porto Rico near Caribe Island, & small colony attached to a dead
shell at 6 fathoms. I have a specimen also from Bermuda. The
species has not previously been noted for the West Indian region,
though Canu and Bassler (1928: 136) record it as n fossil from
Panama.

Crepidacantha setigera (Smitt) 1873

Not taken at Porto Rico. Smitt recorded it (p. 58, Escharella)
from the Tortugas Islands at 60 fathoms, and Canu and Bassler
(1928: 135) recorded it from Florida Strait at 56 fathoms. The seti-
form avicularian mandible is shorter than the length of the zooecia.

Crepidacantha longiseta Canu & Bassler 1928

Not taken at Porto Rico. Canu and Bassler (1928: 135) record
it from three stations north of Cuba at 67 to 201 fathoms. As C.
setigera (Smitt) has never been fully described, longiseta may prove
to be synonymous.

MASTIGOPHORA Hincks 1880

“Zooecin with a semicireular orifice, the inferior margin straight,
with a central sinus; furnished with lateral vibracula” (Hincks).
Levinsen did not include this genus in his family Crepidacanthidae,
but it evidently belongs here, as Canu and Bassler have indicated,
hecause of its recumbent ovicell, pore chambers, etc.

Mastigophora pesanseris (Smitt) 1873

Zoarium encrusting. Zooecia moderate in size, frontal slightly con-
vex, rising sharply into the peristome which is ornamented with six
or eight erect spines. Aperture rounded distally, straight proximally,
with a narrow deep sinus. On either side of the aperture and well
forward is a peculiar avicularium the mandible of which is shaped
like a goose’s foot. Eroded specimens are often difficult of identifi-
cation.
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Zooecial length, 0.55 to 0.70 millimeters; width, about 0.50 milli-
meters.

Smitt (1873: 43, Hippothoa), Tortugas Islands, 42 fathoms; Osburn
(1914: 207, Escharina), Tortugas Islands, 8 fathoms; Osburn (1927:
130), Curacao Island; Canu and Bassler (1928: 133), north of Cuba
at 143 fathoms, Straits of Florida at 56 fathoms, and Fowey Light,
Miami, Florida, 40 fathoms. In Porto Rican waters the species was
taken several times, at Caya Caribe, Caya Parguera, and southwest of
Pt. Brea in 5% to 8 fathoms. The colonies are alwayvs small, less
than a centimeter across.

Mastigophora porosa (Sinitt) 1873

Differing from M. pesanserls (Smitt) especially in the form of the
avicularian mandible which is setiform and moderately short. Not
taken in Porto Rican waters. Smitt (1873: 41, Hippothoa), Florida
40 to 70 fathoms; Canu and Bassler (1928: 134), Gulf of Mexico,
Straits of Florida and off Miami, Florida.

Family CELLEPORIDAE Busk 1852

Zooeeia usually erected and not oriented, though at the growing cdge
of a colony they may be horizontal and oriented. Ordinarvily the
zooecia are heaped upon each other and turned in all directions in the
most irregular manner. The ooecia arc recumbent, on the dorsal sur-
face of the peristome and vary greatly in the different genera. Oral
avicularia are present in most of the genera in various positions and
often raised. Viearious avieularin of various shapes and sizes nre
often present.

Waters (1913: 510) subdivided the family on the basis of the form
of the aperture into schizostomatous (with a sinus) and holostomatous
(without a sinus) groups, and Canu and Bassler (1920: 596) added
a third group with a clithridate (keyhole-shaped) aperture. The
family is numerously represented, found in all seas, and is difficult
of study since the primary characters are often obscured.

Kry 1o THE GENERA

=

. Aperture keyhole-shaped, with strong cardelles ...................oooiil 2.
Aperture otherwige, merely sinunte or rounded proximally ...... 3

2. Frontal with areolar pores only ..................0. Hippoporidra, page 454,
Frontal a tremocyst with numerous scattered pores ...Hippotrema, page 454.
3. Aperture without a sinus, proximal border nearly strnight ................. 4.
Aperture with a more or less developed sinus ..o 5.
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4. Ovicell imperforate, an open hood ................... Holoporella, page 455.
Ovicell with a central pore, more completely developed .....................
............................................... Trematooecia, page 457.

5. A suboral avicularium usually mounted on n strong rostrum, ovicell without a
flat frombal ares ..o isrer e TR Schizmopora, page 460,

An avicularium on either side of the aperture, ovicell with a flattened frontal
BEBI: i T b e o A T R SR S gt Costazia, page 461,

6. A “catch-all” for insufficiently studied species ............ Cellepora, page 461.

HIPPOPORIDRA Canu & Bassler 1927

Frontal with arcolar pores and small avieularia. Aperture with
strong cardelles separating off a broad poster. Large acuminate inter-
zooecial avicularia. Ovicell hyperstomial with a frontal arca.

Key 10 THE SPECIES

Suboral umbo usually well developed, aperture about 0.06 millimeters wide .....
............................................. H. ednx.

Hippoporidra edax (Busk) 1859

Not taken at Porto Rico. Smitt (1873: 63, Lepralia), Elbow Reef,
Florida; Canu and Bassler (1928: 139), east of Yucatan at 21 fathoms.
It occurs as far north as the coast of New Jersey.

Hippoporidra calcarea (Smitt) 1873

Not taken at Porto Rico. Smitt (1873: 63, Lepralia edax forma
calcarea), Florida, 49 to 79 fathoms; Osburn (1914: 212, Lepralia),
Tortugas Islands, 12 fathoms; Canu and Bassler (1928: 140), Gulf
of Mexico and Straits of Florida.

HIPPOTREMA Canu & Bassler 1927

Frontal a tremocyst with numerous scattered pores. Strong cardelles
separate off a broad poster. Ovicell hyperstomial, not closed by the
operculum.

Hippotrema janthina (Smitt) 1873

Resembling the species of Hippoporidra, but the frontal pores and
blue-black color easily distinguish it. Not taken at Porto Rico.
Smitt (1873: 63, Lepralia edazx forma janthina), Florida, 13 fathoms;
Osburn (1914: 213, Lepralia janthina), Tortugas Islands, 6 fathoms;
Canu and Bassler (1928: 141), north of Cuba, 130 fathoms.

e e —
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HOLOPORELLA Walers 1909

Celleporidan species with the proximal lp of the aperture more or
less straight and without sinus. Ovicell an open hood. Frontal with
a few large arcolar pores and occasionally with a few tremopores.
Zooecia usually not well separated. Suboral and frontal avieularia
and usually large irregularly placed interzooccial avicularia.

Kry ro mip Seecirs
1. Ectoayst with dark pigment . ..oy iioiis i orssnsssibons s enmsmmses 9
Without darle DIEOERE oo seimmmin sy s s sitdh
2. Zooecia large, aperture 0.28 millimeters wide; suboral rostrum low ... ..

............................................... 1. magnifica, page -‘I'n'i
Aperture 014 millimeters wide; suboral rostrim very high, pointed, the tip
WHILE, <o o e o R RS B S H. albivasteis, page 455,

3. Aperture with a small unsymmetrical noteh in the proximal border . ........ ..
................................................... H. vagans, page 4506.
Aperture entire on the proximnal horder ...,.. S R T A R 4.
4. Aperture 0.17 millimeters wide; suboral rostrum and avieularium vestigial .. ..
.................................................. H. subalba, pnge 456,
Aperture very small, 0.06 to 0.09 millimeters wide; suboral rostrum moderately
developed ....... A H. pusilla, page 457,

Holoporella albirostris (Smitl) 1873
Dizcopora albirostris forma typica Smitt (1873) 70, pl. 12, figs. 234-230.

The zoarium is encrusting, or creet and tubul'n, with irregular
branching. When fully developed the species is easily determined by
the white tips of the tall, sharp pointed rastra which stand out in
sharp contrast to the dark pigmented frontal. The aperture is mod-
erately small, 0.14 millimeters in width, evenly rounded in front with
the proximal border nearly straight (sometimes a little concave}, TIn
marginal zooecia there are sometimes several oral spines.  The ovieell
is a wide open hood. Younger stages arc often difficult to identify
as they may entirely lack the dark pigmentation and the suboral
rostrum may be shorter. The size and form of the aperture appear
to be constant,

Porto Rico at a number of places outside of Guanica Harbor at 5 to
18 fathoms., Smitt (1873: 70), Florida, 25 to 35 fathoms; Osburn
(1914: 215), Tortugas Islands; Canu and Bassler (1928: 142), Gulf
of Mexico and Straits of Florida. The species has a wide distribution
in tropical waters and is known geologically as far back as the
Oligocene.

Holoporella magnifica Osburn 1914

Zoarium encrusting, sometimes rising in broad vasc-shaped forms

as though developed about the base of sponges. The species is easily
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determined among our West Indian cellepores by the very large aper-
ture, 0.28 millimeters wide, and the dark brown pigment of the front.
The operculum is heavy and nearly black in color and the mandible
of the large avicularia is also heavily pigmented. The small oral avie-
ularia often show only a little pigmentation. The frontal wall is
thick, the suboral rostrum but little developed, oral spines wanting,
and the ovicell is a wide open hood.

Porte Rico, near the mouth of Guanica Harbor at 8 fathoms. Os-
burn (1914: 216), Tortugas Islands, 10 fathoms, and Biscayne Key,
Florida; Canu and Bassler (1928: 144), east of Yucatan and Gulf of
Mexico, down to 30 fathoms. I have the species also from Bermuda
and from Beaufort, North Carolina.

? Holoporella vagans (Busk) 1885

Zoarium encrusting, vitreous, white to flesh colored. Zooecia
oriented at the margin, irregularly disposed in the secondary layers;
frontal thickly covered with small round bosses which extend upon
the suboral avicularium, Aperture with an irregular shaped unsym-
metrically placed “sinus” or small notch in the proximal border; width
of aperture 0.16 to 0.18 millimeters; peristome low, thick and irregu-
larly calcified; a small preoral umbo bearing a small avicularium
with a serrate beak. Interzooecial avicularia large and salient, with
a coarsely serrate beak and linear or narrow spatulate mandible.
Qoecium a wide open hood.

Porto Rico, off Salinas Cove, Station 2383, at 8 fathoms., Canu
and Bassler (1928: 148), off Miami, Florida and Florida Straits, 40
to 56 fathoms. I have the same species also from Bermuda,

I am not at all certain that this is the vagans of Busk, though it
resembles it in many respects, and it is similar to what Canu and
Bassler (1928: 148) have identified as vagans. It lacks entirely the
dark pigment of typical vagans, though one of the colonies is well
developed, While the mandible of the vicarious avicularium varies
much in size and form there are none of the expanded membranous
ones mentioned by Busk, also the peristome seems to be less tubular.

Holoporella subalba Canu & Bassler 1828

Zoarium encrusting or tubular, multilaminar, white. Zooecia of
moderate size, distinet, with usually & thin raised line of separation,
little erect. The frontal is rather smooth and thinner than is usual in
this genus. The aperture is nearly round, more straight on the proxi-
mal border. The peristome is thin and somewhat raised and above the
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proximal border develops a thickening or umbonate process which
sometimes bears & minute avicularium but more often this is entirely
lacking. The interzooecial avieularia are usually large and long
spatulate. The ovicell is salient, thin walled and is more closed than
in most species of the genus. Canu and Bassler (1928: 146) fail to
mention the presence of oral spines which are occasionally developed
to the number of three or four on young marginal zooecia. The aper-
ture measures about 0.14 to 0.17 millimeters in width.

Porto Rico near Punta Brea, 4 fathoms, Canu and Bassler, east
of Yucatan, 25 fathoms. I have also a specimen from Dr. Bassler
dredged off Havana, Cuba,

Holoporella pusilla (Smitt) 1873
Discopora albirostris forma pusilla Smitt (1873) 70. pl, 12, fig. 233,
Not noted at Porto Rico. Smitt recorded it from Florida at 9 to
GO fathoms; Osburn (1914: 215), Tortugas Islands at low tide.
This is a species with small zooecia and a very small aperture, 0.06
to 0.09 millimeters wide. It is encrusting, white, with oral spines.

Holoporella (7) tubulosa Canu & Bassler 1928

Not found at Porto Rico. Canu and Bassler (1928: 147), Gulf
of Mexico and off Havana, Cuba, 30 to 167 fathoms, Canu and
Bassler have wisely refrained from placing this species positively in
Holoporella, as it does not seem to belong there. However, as I am
unable to place it definitely I leave it tentatively in that genus.

Holoporella is abundaiitly represented in the tropics and the West.
Indian region has its full share of the species.  Prohably several more
will be listed in the future.

TREMATOOECIA NEW GENUS

Zoarium encrusting, in older stages often with many superimposed
layers. Zooecia erect, not oriented (except at the edge of rapidly
growing colonies), very heavily calcified. Frontal with a few scattered
tremopores in addition to the rather large marginal areolae. Aperture
semicircular, with a straight or slightly curved proximal border. A
low rostrum with a small oral avicularium seated low down near the
primary aperture, sometimes wanting even from whole colonies.
Peristome thick and slightly raised and usually provided with strong
tubercles or spines, which may sometimes bear minute avicularia.
Oocecium roughly hemispherical, not widely open as in Holoporella,
opening into the peristome and not closed by the operculum; heavily
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and roughly calcified, with tuberosities, but with an uncalcified area
or large pore on its frontal side toward the aperture. Avicularia, in
addition to the suboral one, of two kinds, usually one or more small
rounded ones and occasional large spatulate ones which may vary in
size. The operculum has the lateral sclerites strongly extended down-
ward to form & thick lappet on cither side a little distal to the hinge.

Genotype, Lepralia turrita Smitt 1873.

It has been recognized that turrita does not fit the description of
Holoporella. Waters (1914: 516) returned it to the “omnium gath-
crum” of Lepralia, Hastings (1930: 732) states that “this species
can hardly be considered congeneric with the typical Holoporellae,”
and Canu and Bassler (1930: 75) suggest that it will be necessary to
create a special genus for this species. A close study of material
from the type locality and other regions of the West Indies, and the
discovery of another species related to furrita have led the writer to
{he same opinion.

Trematooecia turrita (Smitt) 1873
Prati: 8, FIGURE 72
FLepralia turrita Smilt (1873) 63,
Hnloporella turrita Oshurn (1914) 217; (1927) 131.—Canu & Rassler (1928) 145,

Zoarium cncrusting, rough, forming nodular masses of a yellowish
pink to brick red color, occasionally of considerable size. A specimen
from Curagao Island measured 100 by 120 millimeters across and was
about 20 layers in thickness. The zooecia are large, marginal ones
measure about 90 millimeters long, roughly and heavily caleified, with
usually a few pores in addition to the marginal areolae. Superimpose
zooecia are erected and turned in every direction. The aperture is
roughly semicircular, 0.16 to 0.20 millimeters in width, with a heavy
low rostral process near the middle of the proximal border, on the
anterior face of which is a small, oval avicularium (often wanting).
The peristome is thick and rather low, though the presence of promi-
nent tubercles may give it the appearance of being raised. The
tubereles, ranging in number from 0 to 6, may be low or high, rounded
at the tip or bearing minute rounded avicularia. Small rounded avie-
ularia are of frequent oceurrence on the frontal surface, and large
spatulate avicularia of varying size are not infrequent.

The ooecium is nearly spherical, closed to the edge of the peristome
into which it opens, but with a rounded membranous area or large pore
on the frontal surface at a little distance from the aperture. The ovi-
cell is rounded when first formed, but soon becomes heavily calcified
with tubercles of varying size and form which often quite obscure it
and may even cover the central pore.
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The operculum is slightly chitinized, with a narrow thickened border.
On each side just in advance of the point of attachnrent is a strong,
downward-projecting lappet-like process, at the anterior end of which
1s the muscle attachment.

Porto Rico, dredged at several stations outside of Guanica Harbor,
5 to 18 fathoms. Florida, 26 to 44 fathoms, Smitt; Tortugas, 12 to 15
fathoms, Osburn; Curagao Island, Osburn; north of Cuba and cast of
Yucatan, 24 to 143 fathoms, Canu and Bassler.

The species has been listed for several other regions; Southern Brazil
(Ridley), East Africa (Waters), Philippinc Islands (Canu and Bass-
ler). It secms pretty certain, however, that more than onc speeies has
been confused under this name, otherwise diserepancies in statement
are difficult to understand. Thus Canu and Bassler (1929: 420)
describe the ovicell in Philippine material as being small, smooth and
globular, and they make no mention of a frontal pore; Ridley (1881:
55) states that the ovicells bear small seatiered punctures, and Ilust-
ings (1930: 732) makes no mention of the central pore but comments
on the absence of an oral avieularium, Smitt in his original deserip-
tion says in regard to the ooccium “rotunda, interdum bimucronata,
media parte frontis supra aperturam poris perforantur”, but the ovi-
cells are usually difficult to sce as the thickening of the wall and the
development of the proeesses renders them so much like the zooeein.
Ridley’s Cellepora turrita certainly must be a different specics, and
possibly those from the Philippines and Galapagos also. The oral
avicularia are certainly present on West Indian material though many
zooecia of a colony may latk them. The operculum varies somewhat
in form, but none of them resemble the figure by Waters (1913: 516,
pl. 73, fig. 10) with the musele attachments removed from the border.

Trematooecia protecta NEW SPECIES
P'LaTe 8, F1GUnEs 66, 67, 68, 60, 70, 71

Zoarium encrusting, surface irrcgular, glistening white, multilamel-
late. Zooecia moderately large, marginal ones about 0.75 millimeters
long, heavily ealeified, erected and not orfented except atl the growing
edge of the colony. Frontal arca rough, with a row of marginal areolae
and a few additional scattered pores. About the aperture there arc
usually 4 or 5 (range 0 to 6) tall, conical, erect spines, none of which
bear avicularia. In the marginal zooecia these spines may be low or
wanting or tall and slender, but in older parts of the colony they are
usually tall and stout and tapering rather evenly to a point. Rarcly
the rostrum is capped by a spine, but usually this is low with a spine
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on either side and other spines of similar size and form more anteriorly
placed around the aperture on the peristome. One or twa spines of a
similar nature may be present on the ovicell. Avieularia of two types:
an oval suboral one similar to that of twrrita in form and position and
often wanting, and small interzooccinl ones with o rounded mandible,
which are infrequent.

The primary aperture, width about 0.18 millimeter, is somewhal
semicircular, a little broader just behind the attachment of the oper-
culum, and the proximal border is broadly arcuate without a sinus.
The operculum is yellowish in color, slightly thickened at the margin
and with lateral sclerites, which, like those of T. furrita (Smitt), ex-
tend dorsally in the form of lappets. The muscle attachments are
similar to those of turrita.

The ooecia are of moderate size, a little less than the breadth of the
zooecia, and soon become heavily encrusted and often surmounted by
one or two stout spines; the pleurocyst is incomplete, leaving an ir-
regularly rounded membranous area or large pore on the frontal side
toward the orifice. The aperture opens into the peristome and is not
closed by the operculum. The coecium corresponds closely to that of
turrita and does not have the form of an open hood,

The pointed, instead of bLlunt, spines; the glistening white, instead
of reddish, color; the somewhat smaller size of the zooecia and the
slightly different shape of the aperture and operculum serve to differ-
entiate this species from turrita.

Porto Rico at two stations (2370 and 2381) due south of the Guanica
Harbor bell buoy, at 5 and 10 fathoms.

SCHIZMOPORA MacGillivray 1888

Cellepores with the ovicell perforated by numerous small pores; the
frontal smooth; a proximal sinus (rimule) ; suboral avicularia; no
spines.

Schizmopora dichotoma (Hincks) 1864

Not found at Porto Rico. Smitt (1873: 53, Cellepora avicularis),
Florida at 9 to 111 fathoms; Osburn (1914: 214, Cellepora dichotoma),
Tortugas Islands, 10 fathoms. The species is well known in the middle
North Atlantic.

Schizmopora margaritacea (Pourtales) 1867

Not taken at Porto Rico. Pourtales (1867: 110, Vincularia mar-
garitacea), off Sand Key at 100 and off Havana at 270 fathoms, It

aceurs in very well branched colonies off Beaufort, North Carolina, at
13 fathoms.

OSBURN, BRYOZO.A OF PORTO RICO 461

COSTAZIA Neviuni 1895
Siniopelta Levinsen (1009).
Cellepores with n sinunte orifice.  Ovieell with a limited, perforaled
frontal area; usunlly with a small avieularinm on either side of the
aperbure mounted on o Lall erect process.

Costazia ignota (Norinan) 1909
Lagenipora ignote Norman (1900) 300,

Zoarium forming small white nodules on shells, corals, ete.  Zooecia
erected, the frontal smooth with only a few marginal pores. Pel:istomc
rising high proximally and on the sides with usually a small pedicellate
avicularium on each side of the aperture. The aperture is subeircular
with a moderately developed sinus. The ovicell is globular with a
rounded area which is perforated usually by a single row of slit-like
pores. The area does not reach the proximal margin, and the peristome
is not continued around on the ovicell. Interzooceial avieularia are
rare. )

Porto Rico, common and taken at a number of stations off Guanica
Harbor at 6 to 20 fathoms. Osburn (1914: 214, Lagenipora), Tortugas
Islands, 10 fathoms. T cannot be absolutely sure that this is Ngrman's
apecies, since his deseription s brief, but it approaches it closcly.

Costazia costazii (Audouin) 1826

This species resembles the preceding in the presence of the _high
peristome with a somewhat pediculate rounded avicularium on e1t:her
side of the aperture, but, differs in the following points: (1) the marg:r!al
pores are more numerous and regular in distribution; (2) the ooecial
area is semilunar in form, and has two or three rows of more or less
rounded pores; (3) the peristome extends across the ovicell next to the
aperture like a broad lip when fully formed. The ovicell appears to
be exactly like that figured by Hincks (1880. pl. 55, fig. 12, Cellepora).

Porto Rico, several colonies dredged at 6 to 11 fathoms off Tallaboa
Bay. Not otherwise recorded from American side of the Atlantic.

CELLEPORA Linnucus 1767

This old Linnacan genus is now used as a “catch-all” for those cel-
leporine species which have not been sufficiently studied to_be properly
allocated in the newer genera. There a number of these in the West
Indian fauna as follows:

Cellepora coronala Smitt (1873: 51). Possibly a Schizmopora. If it is ever
recovered and studied it should be renamed, as Chiaje's use of the name pre-
occupies it.
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Cellepora gigas Smitt (1873: 52). Probably an Osthimosia, as Smill describes
it as having a sinus and an imperforate ovicell.

Cellepora tuberosa Smitt (1873: 52). Smitt’s figure (pl. 9, fig. 180) rescmbles
a species of Holoporella, but his description of the perforated ovicell indicates
Schizmopora. Sinitt used D'Orbigny’s specific name, bul it is probably not the
sinie species.

Cellepora minuliporosa Canu & Bassler (1928: 150). A species with a sinuate
orifice, but the authors do not indicate whether the ovicell is perforate or not.

Family PASYTHEIDAE Davis 1934

A creeping stolon from which arise free, jointed branches, the zooecia
arranged in pairs or triads. Zooecial aperture with a broad, shallow
sinus. No avicularia or ovicells.

This family contains two genera which have been confused and
shifted about for many years. Ellis .and Solander, 1786, described
Cellaria tulipifera from Jamaica. Lamouroux, 1812, removed tulipi-
Jera from Cellaria and erccted the genus Pasythea; and was followed
in turn by Lamarck, 1816, Liriozoa; Blainville, 1834, Tuliparia; and
Hincks, 1881, Epicaulidium ;—all of whom based their descriptions on
tulipifera. Evidently Pasythea has priority and the other nanies are
pure synonyms.

Smitt (1873: 35 et seq.) crected the genus Gemellipora for his specics
e¢burnea and several others which have been removed. Busk (1884)
and Canu and Bassler (1928, 1929) confused inatters by placing
eburnea under Pasythea. Levinsen (1909) separated Liriozoa (syn.
Pasythea) and Gemellipora satisfactorily, but Bassler (1935) lumped
them both together again under Pasythea. Apparently all this shifting
has been done without sufficient knowledge of the species which show
very distinet generic characters, as indicated below:

1. Branches consisting of an axis of elongated kenozooecia, from the opposite sides
of which, near the upper end, appear zooecia in paired triads. Radicle
fibers developed in three ways (1) between and a little below the trinds
(2) replacing one of the triads, and (3) rarely from the end of a kenozo-
oecium. Branches few and unpaired. ................ Pasythea, page 462.

2. Branches consisting entirely of paived zooecin (dyads) placed back to back
(kenozooecia wanting); internodes composed of 2 to 10 dyads, daughter
zooccia developed at the terminus of the preceding pair, either with or
without corneous joints; branches numerous and usually paired; radicle
fibers apparently only basal. ...................... Gemellipora, page 463.

PASYTHEA Lamouroux 1812
Pasythea tulipifera (Ellis & Solander) 1786
Puate 9, FiGURES 75, 76, 77
Zoarium crect fromn a stolonate base, irregularly branching, stem
composed of elongated kenozooecia scparated by flexible joints. Zo-
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oecia always joined in triads which usually arise from the stalk keno-
zooecie near their upper ends in opposite pairs, occasionally the stolon
may give rise to a very short kenozooeeium whieh develops a single
triad at its tip. In the triads the median zooecium alone is conneeted
with the kenozooecium, the lateral ones being budded off at the sides of
the median one. The zooecia do not give rise to other zooccia or to
branches or radicles. The zooceial and kenozooecial walls are provided
with scattered pores. The kenozooceia vary much in length, 0.40 to
1.10 millimeters, and occasionally are barren of triads. Lateral
branches arise from the sides of the kenozooeeia between and a little
below the origin of the triads.

Radicle fibers may appear on any part of the colony, replacing a
branch, a triad, or a kenozooecium at the end of a series.  The zooccial
aperture is very small, 0.07 to 0.08 millimeters long by 0.06 milli-
meters wide, slightly sinuate; operculum little chitinized; a short
terminal spine frequently developed, espeeially on the lateral zooecia,
No ovicells nor avicularia. The triads mcasure about 040 to 045
millimeters in length.

Porto Rico, rather common off the south shore at 5 to 15 fathowms
and taken at six stations. Ellis and Solander, 1786 (Cellaria)
Jamaicea; Marcus (1938: 37), Santos Bay, Brazil.

GEMELLIPORA Smili 1873
Gemellipora eburnea Smitt 1873
PLATE 9, FIGURES 73, 74

Zoarium erect from a stolonate base, pinnately branched, the whole
formed of successive pairs of zooecia (dyads) arranged back to back,
with horny joints here and there. The internodes vary considerably,
2 to 10 dyads, but a joint is always present at the base of cach branch.

Zooecia somewhat tubular, the pairs joined for most of their length,
the terminal portion turned sharply outward and slightly twisted so
that their apertures face in opposite directions. Branches arise op-
posite each other between the members of a dyad, a little above the
middle of the zooecia. No ovicells and no kenozooceia of any sort ex-
cept the radicle fibers at the base. Length of dyads about 0.55 milli-
meters (0.45 to 0.65 millimeters).

Not taken in our collections but found by the Challenger Expedition
at near-by Culebra and Sombrero Islands. Smitt deseribed the species
from Florida and it has since been reported from the Gulf of Mexico,
north of Cuba, off the coast of Brazil, the Gulf of Gascogne, and the
Madeira Islands, always in rather deep water, down to 450 fathoms.
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Family CATENICELLIDAE Busk 1852

Erect, jointed, branching colonies, often with radicles for attach-
ment. Zooecia all facing the same direction, one, two or three to an
internode. Ovicells or gonoecia in different positions according to the
genus. Avicularia usually present.

The family is scarcely represented north of the cquator, but is
abundantly developed in the Australian seas. Hitherto none have been
recorded for North American waters of either coast.

VITTATICELLA Maplestone 1900

Characterized by the presence of a vitta (a longitudinal groove with
pores) on either side of the front. Oeccasionally very minute pores
on the frontal surface. The ovicell, which is surrounded by a “beaded
border,” is rather deeply embedded in the base of the next distal
zooccium, which in this genus is functional and not reduced to a
kenozooecium,

Key 1o THE SPECIES

Avicularia present on either side of the aperture .......... V. elegans, pnge 464.
Avicularia wanting; instend there are conical processes at the distal cornevs . ...
.................................................... V. contei, page 465,

Vittaticella elegans (Busk) 1852
Puare 9, rioures 78, 79

Zoarium erect, flexible, dichotomously branched, zooecia in a single
series, one or two to an internode, colonies 12 millimeters or more in
height. Zooecia rather slender and tubular, dorsal outline curved;
length, 0.50 to 0.60 millimeters, the fertile zooecium and the one distal
to it are shorter, the two combined about 0.80 millimeters; width of
zooecia and ooecia, about 0.20 millimeters. The front in some cases is
slightly papillose. At each distal corner is a small avicularium with
a somewhat triangular mandible which has a sharp, recurved point.
Rarely one of these is replaced by a giant avicularium with a long
spatulate mandible similar to those described by Waters (1913: 484)
for specimens from Zanzibar and the Arafura Sea. Rarely, also, the
avicularium is wanting, in which case there is a stout conical process.

Ooccia abundantly developed on speeimmens taken in February, but
wanting from those collected in mid-summer; nearly round in outline,
flattened on the front surface and deeply embedded in the distal zo-
oceium. The beaded border, characteristic of the genus, is well de-
veloped. The distal zooecium, attached without a joint, is functional.
Radicles are developed from circular chambers at about the middle of
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the dorsal side. Branches arise from a daughter zooceium dircetly
connected to the mother zooccium without a joint and take the place
of the aviculariun on that side.

Porto Rico at five stations, all in or off the mouth of Guanica Harbor
at 5 to 30 fathoms. Dr. R. S. Bassler of the U. 8. National Muscum
has also sent me specimens taken by the Johnson-Smithsonian Expedi-
tion in February, 1933, just north of the cast end of Porto Rico at 10
fathoms. Widely distributed in warmer waters, hut not reported for
the American coasts.

Vittaticella contei (Audonin) 1826
Prarr 9, vraunks 80. 81, 82

Zoarium small and delicate. Zooccia quite transparent, very small,
short and rather broad in proportion, length about 0.26 millimeters;
width, 0.15 millimeters; the fertile zooeein and the next in serics some-
what shorter. The frontal area is somewhat papillose in the earlier
zooceia of the colony. The vittac are variable in length but usually not
more than half the length of the frontal area.  Aperture rounded, the
proximal border obscured to the level of the small hinge teeth by a
projecting lip of the frontal. Avicularia entirely wanting, replaced by
a strong process at each distal corner. The lateral zoovceia oecupy
about the distal half of the border of the mother zooecia. Ooceia
rather large, nearly as broad as the “covering” zooceia in which they
are embedded; “beaded border” well developed; frontal surface per-
forated by a number ofescattered, rounded pores and with an indefinite
longitudinal sulcus; the “covering” zooceia functional and not reduecd.
Radiele chambers present on the dorsal surface, but no radieles are de-
veloped in my material.  In one case a hranch arises from the basal
zooecium in the dorsal position.

Porto Rico, one mature colony with ovicells at 6 fathoms, taken one
mile south of Cafio Gorda Island; another near the Guanica Harbor
bell buoy at the same depth.  The larger specimen is only about 2
millimeters in height, consisting of 24 zooccin, with 7 ovicells, In my
collection is another speciinen from Bermuda at 3 fathoms, colieeted
by Dr. S, R. Williams.

Marcus (1937: 76, Catenicella) yecords the speeies from Santos,
Brazil. The species is widely distributed, Madeira, Mediterrancan
and Red seas, Java, but has not been noted with any Irequency, no
doubt because it is so small and inconspicuous.
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Family SAVIGNYELLIDAE Levinsen 1909
Catenariidae D'Orbigny (1851).

Zoarium erect, branched, jointed, éach segment consisting of a single
zooecium. Zooecia elongated, tubular, only slightly- calcified, the
frontal surface with pores and separated from the dorsal surface by a
more or less sharp line. Ovicell recumbent. Avicularia and spines
present.

SAVIGNYELLA Levinsen 1909
Catenaria L ux (1824) p e

Savignyella lafontii {Audouin) 1826

The trumpet-shaped zooecia forming a chain, with the prominent
suboral avicularium and circumoral spines, characterize the species.
The colonies are erect or trailing among other bryozoa, algae, ete., and
in spite of their small size are conspicuous by their brick red color.
The aperture is semicircular, without sinus, its distal border surrounded
by strong erect spines. The globular oocecia as well as the zooecial
walls are perforated by numerous conspicuous pores, The zooecia vary
greatly in length, from 0.75 to as much as 1.50 millimeters, the differ-
cnce being chiefly in the stalk-like base. Daughter zooecia are pro-
duced on the dorsal side near the distal end, and in branching two
daughter zooecia appear at the same level, side by side.

Porto Rico, off the mouth of Guanica Harbor at 5 to 30 fathoms.
Osburn (1914: 197), Tortugas Islands, down to 10 fathoms. I have
the species also from Bermuda, and Marcus (1937: 78) records it for
the Bay of Santos, Brazil. It occurs around the world in warmer
waters.

Family MAMILLOPORIDAE Canu & Bassler 1927

Zoarium orbicular in outline, cupuliform, the zooecia oriented to-
ward the apex of the colony; fertile zooecia enlarged.

MAMILLOPORA Smitt 1873
Mamillopora cupula Smilt 1873

Not found at Porto Rico. Smitt (1873: 33), Florida, 30 to 68
fathoms; Canu and Bassler (1928: 153), Gulf of Mexico and Straits of
Florida, 27 to 56 fathoms.
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Order PHYLACTOLAEMATA Allman

No systematic attempt to collect the freshwater Bryozoa was made,
but the following species was taken in considerable numbers.

Family FREDERICELLIDAE

Plumatella repens (Linnneus)

Branched chitinous tubes spreading over the under sides of stones
in the stream at Rio Piedras. Some of the branches were creet, but
for the most part they were adherent.
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o debt of gratitude for her patient and enreful work,

me #eale, with a few exeeplions whicls
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Prare 1

Fioune 1. Diaperoceia rugosa n. sp., with branched ovicell,

Figure 2. Diaperoecin rugosa n, sp,, with simple ovicell,

Tiguse 3. Diaperoceia flovidana n. sp.

Fiaune 4. Entalophore delicatula (Busk), Note oocciostome at base of a zo-
oceinl tube.

Figure 5. Lichenopora buski Harmer. Note Internl oocciostome.

Traune 6. Aelea truncala (Landsborough).

Yigune 7. Aetea recla Hincks.

Fisure 8. Aetea anguwina (Linnaeus).

Froune 9. Aectea ligulate Busk. A young zooccium, note corrugated stalk,

Finune 10, Actea ligulate Busk. TLateral view showing regeneration. The orig-
inal opereulum is still present, with n new one terminally situated.

Fioune 11, Aetea Ugulata Busk. Ventral view showing regenerated portion with
the two opercula.
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Prars 2

Ficune 12. Conopewn tubigerwom n. sp. Fully developed with trumpet-shuped
tubulur spines.

TFicune 13. Conopeum {ubigerum n. sp. At rpidly growing edge of zoarium,
showing developtient of tubes from the triangular basal corners.

TFicure 14. Conopewm retfculum (Linnacus). Note interzoocecinl kenozooccium
at left, a pair of nodules and the triangular basal corners from which the nodules
develop,

Fioure 15. Conopewom reticulum (Linnacus). Outline sketeh showing charneter-
istic arrungement.

TFioure 16. Acanthodesia savartii (Audouin).  Younger slage.

Tigune 17. Acanthodesia savartii (Audouin), Highly ealeified.

Ficure 18, Hincksina periporose Canu & Bassler,

TFigure 19. Mincksing periporosa Canu & Bassler.  Interzooeeinl avieulnrinm,

Figune 20. Electra bellula (Hincks) n. var. ramosa. Branching stage. Nole
position of joints and nature of spines.

Ficure 21. Electra bellula (Hincks) n. var. ramosa. When a branch comes into
contact with a flat surface and becomes unilaminar. The spines are much re-
duced.
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Prate 3

Frounes 22 to 30. Acanthodesia tenuis (Desor). Variution in zooceiul forn, size,
nodulation and development of eryptocyst in a single large colony on an oyster
shell from Beanfort, North Carolina. Ficunrks 29 and 30 show regencralion.
Culeification of the eryptocyst is usually about as in Fiovres 26 and 28, less fre-
quently the cryptocyst is much Inrger as shown in Fioures 22, 23 and 27.

Fiouke 31. T Aplousina giguntes Canu & Bassler.
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TFicune 40.
Froune 41,
Froure 42,
Ticune 43,
T1Gure 44.
Ficune 45.

SCIENTIFIC SURVEY OF PORTO RICO

Puate b

Labioporella sinuosa n. sp.

Labioporella sinuosa n. sp. Dorsal view.
Thalamoporella gothice n. var. floridana.
Thalamoporella gothica n. var. floridana. Dorsal view,
Thalamoporella falcifera Hincks,

Thalamoporella [aleifera Hincks. Dorsal view.
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Prare 4

Ticune 32. Parellising curvivostris (Hincks). Showing relation of avicularium
chamber to kenozooecium.

Fiounr 33. Parcllisina lativostris n, sp. From dried speeimen with chilinous
parls intact.

Yicune 34, Parellisina lativosiris n. sp. Caleined speeimen showing delails of
struclure. There is some variation in the form and size of the avieularium and
kenozoocecium, but they are always Lroad. ’

Twune 35. Exechonclla antillea (Osburn) n. var. spinusa.

Ficuke 36. Canlibugula levinseni n. sp. Form of zooceia,

Frevne 37, Caulibugula levinsend n. sp.  Qulline sketeh of ovicell with ovim,

Ticurr 38. Caulibugula levinsent n. sp. TForm and position of aviculariun,

TFigune 39, Caulibugula levinseni n. sp. Llongate jointed spine occasionally
present.
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PraTE 6

Ficung 46, Thalamopoerclla mayori v, sp. Note especially Lhe avieularian opesi-
ules,

Tiqune 47, Thalamoporella mayori n, sp.  Showing dorsnl side.

Tiouri 48. Thalamoporella distorte n, sp. The distorled zooecia are nlwuys
paired with a distorted aviculariuin.

Tioure 49. Thalamoporella distorla n. sp. Dorsal view.

Tieunk §50. Coleopora americanu n. gp.
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Prare 7

Froure 51, Hippopodina irregularis n. sp. Ovicell as covered with n thick
pellicle.

Ticune 52. Hippopodina irregularis n. sp. Details of aperture.

Tioure 53. Hippopodina irregularis n. sp. Operculum,

Froure 54. Hippopodina feegeensis (Busk). A young zooccium with reversed
avicularium, )

Ficure 55. Hippopodina feegeensis (Busk). With paired reversed avieularia.

Ficure 56. Fenestrulina malusi (Audouin).

Ticuns 57. Stephanosella rugosa n. sp. A younger zooecium with the beginning
of the frontal decoration,

Froure 58. Stylopoma informata (Lonsdale). Showing large faleate interzooecial
avicularium,

Froure 59. Gephyrophora rubra n. sp.
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Prarte 8

TFiure 60. Gemelliporidra typica Canu & Bassler.  Zooccin with ovieell,

Tioure 8l. Gemelliporidra typica Canu & Bassler, An ovicell suemounted by
two avicularia, rare.

Ticuse 62. Gemelliporidra lypica Cavn & Bassler. Delail of aperture.

Ticunr 63. Gemelliporidra aeuleata Canu & Bassler. Ovicell and interzoveeial
avicularium.

Tiaure 64. Hippomenella fissurata (Canu & Bassler), Showing groove andd pore
of ovicell, The aperture of the ovicell is obseured.

Ficure 65, Lagenipora verrucosa Canu & Bassler.

Traure 66. Trematooecic protecta n. sp.  Young zooccium,

TFicuug 67. Tremaloocecia protecta n. sp. Wilh ooccium showing central pore.
and suboral avicularium.

Ticune 68. Trematooecia prolecla n. sp.  Advanced ealcification.

Tigune 69. Trematooecia protecta n. sp. Aperture with avicularium and spines.

Ticunk 70. Trematooecia prolecta n. sp. Rounded interzooecial avicularium,

Ficure 71. Trematooecid protecta n. sp. Opereula,

Fiqune 72. Trematooecia turrita (Smitt). IFarm of opereulunn,
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Prare 9

Tiguws 73, Gemellipora cburnca Smilt. Torm and mede of origin of zooctia.

Figurr 74. Gemellipora eburnea Smitk. Skelch showing mode of joinling and
branching. ;

Fiaure 75, Pasythea tulipifera (Ellis & Solander), Internodal  kenozovecin,
jointing and origin of triads.

Figuwe 76. Pasythea tulipifera (Ellis & Solander). Showing ordinary position of
radicle and the unusual replacement of a triad by o radicle.

Fioure 77, Pasythea tulipifera (Ellis & Solander)., Showing the oceasional ter-
mination of a branch in a radicle.

Tigune 78, Vittaticelly clegans (Busk). Yooerin, avieularia, mode of hranching
and details of aperture.

I'igure 79, Vitlaticella elegans (Busk). Ovicell,

Tigure 80. Vitlaticella conlei (Audouin). Zooecia, branching and ovicells,

Tigure 81. Vittaticelle contei (Audouin). Ovicell much enlarged.

Fiaure 82. Vittaticelle contei (Audouin). Unusual origin of a branch from
dorsal side in place of a radicle.
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