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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 nuthor ~pent the summer of 1915 collecting the Rryozon. 
The work was all done in the shallower waters about the islnnd 
clown to a depth of about 30 fathoms or near the <'rlgr. of the constnl 
shelf. 

Drcdgings were TQade at more than 50 stations, some of these 
being repeated. The piles of clocks and the roots of mangroves in 
shallow water were examined, and material washed up on the bench 
was looked over carefully. As my whole time was g,ivcn to col­
lecting and sorting the material in this group, it seems safe to say 
that the list here presented is fairlY. representative. Care wns taken 
to cover as many different ecological conditions as po~sible in the 
region, various types of bottom, cliff<'rcnt degrees of cxposur<', nnrl 
varying depths. 

The coastal shelf of shallow water about Porto R ico 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 
ahrnptly to the depths of the Caribbean Sea. 

No previous attempt has been made to list the hryor.onn RJlC'ri!'s 
of this region and only a few have been recorded incidentally. B11~k 's 
report (1884) on the grnup taken by the Challenger Expedition 
lists only 5 species taken near Porto Rico, Levins<.'n (1909) m<.'ntions 
a few species from the neM·by Virgin Islands, and Osburn ( 1940\ 
has described a new species of Cornucopinn taken by thr. Firl\t, .Tohn­
l\on-S1n ithsoninn Deep-Sea Expedition. 

The region about the Flori<ln Straits nnd the Tort11gns l slnnrli; 
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 Pour tales dredgings about the 
Straits and the Tortugas. Osburn (1914) report~d on his collections 
in the shallow waters near the Tortugns Islands, recording 83 species 
and adding 40 species to Smitt's list. Canu and Bassler (1928) 
covered a larger territory a.ncl deeper wa.ter-Yucatnn Strait, Gulf 
of Mexico, and the Florida coast to the Bahnmns-and added about 
80 more species to the list of those previously known from this nrcn. 

Of the remainder of the West Indian and Caribbean region very 
little is known. The largest list is that of Osburn (1927) who re­
porterl on 23 species collected in the shnllow watr. rF about Curn~no 
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Island by Dr. C. J . van der Horst. In 1888 Agassiz mentioned 
7 species collected by the " Blake"; in 1850 D uehassaing 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 aiternata from "Mer 
des Antilles", and in 1786 Ellis and Solander described Pasythen 
( C eU.aria) tulip if era from J amaica. 

My own collections in the shallower waters of Porto Rico include 
a total of 124 species and varieties, indicating a very rich bryozonn 
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 
arc the other species known to occur elsewhere in the West Indian 
region. The whole area from the eastern 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 
seems to be no good reason why the shallow water species, at least , 
should not be distributed rather uniformly where local ecological 
conditions will permit. T his 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 fa thoms lies in the edge of the Gulf Stream, present a very 
typical t ropical bryozoan fauna. 

T he 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 t ropical species 
of Dryozoa 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 lis t range at least as far south as Santos Bay, Brazil. 

OS /J l/HN, IJHl"IZO,\ IW I'll//'/' (! 11 /!'11 

T he writer is especiall y indebted to Dr. R. S. Dassler of the Unil.C'd 
States National Museum for the privilege of studying numerous 
types ancl other material, and to Dr. Anna B. H astings of the Brifoh 
Museum of Zoology for the comparison of a number of my sp<'cimens 
with the types. 

SYSTEMATIC ACCOUNT 

BRYOZOA Ehrenberg 1831 

T he Bryozoa form n very distinct group, distinguished by n num­
ber of characters wh ich set them aside very distinctly from all oth<'r 
invertebrates. Whether the group is event.ually determined as a 
phylum, a subphylum, or a class, need not concern ns here. Also we 
need not discuss Cori's recent attempt, 1929, to separate the endo­
proctous fo rms ns a distinct phylum, the K nmp tozoa , sinre th is hns 
not met with much response ancl bryozoologisls will no doubt con­
t inue to include all of them in their work. 

With a few exceptions among the Endoprocta, they are highly 
colonial, budding occurring in a nnmbC'r of ways,-terminal, lateral, 
clorsnl, frontal, or stolonate. The zonrium (colony) mn.y be creep­
ing, erect, or encrusting. The individuals consist of an outer wall 
(zooecium) into which the lophophore and tentnclcs arc nsnnlly 
retractile (endoproctous species simply roll the tentnclcs inwnrrl) . 
The zooecial walls may be gelatinous or chit inous, or in most species 
more or less heavily calcified. The indiviclual is always small , sel­
dom more than a millimeter, hut the roloni<'s frequently measme 
several centimcters nnd occafilionnlly much larger, up to one-f.hircl 
or a meter. They arc usually whik or pale yellowish, but tmiy 
rnngc through the whole spectrnm to orrnsional species so deeply 
violet that they appear black ; 11 few are transparent .. 

T he great majority of the species nre marine, distributed from 
the polar seas to the t ropics 11nd from the ~horn line down t.o grC'at. 
depths. 

KEY TO T H r. C LASSES Of' B R\'01.0A 

I. Tentacles rolled inward, not retractile into the zooccium, anal 01>rniug wit.l1in 
the tentacle ring ............ . . . .... . .. . ..... ENT OP ROCTA , pnge 326. 

2. Tcnt!lclcs rc t1·0.ct.ile, nn!ll opcni1111 out~i<lc of f.11c t<inl11rJ., rinp; . . ... . . . .... .. . 
... . . . . . . ..... . . . . . . . . . .. . . . .. . . . . ECT OPI!OCT A, Jl!lp;c 327. 

J(r,y TO THF. 0Rn~ns OF E GTOl'ROCTA 

I. M ostly marine, with a circulnr t.entucle ring .. GYMNOLAEMATA, p•ge 327. 
2. Fresh-wo.ter E ctoprocto. with n hor11e-shoe shaped tentacle ring . . . .. . . .. .. . . . 

. . . . . .... . . . ... . . . ... .... . .. . ... PHYLACTOT,AEMAT A, pap;e 1fii . 
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KEY TO THE SUBORDERS OF GYMNOLAEMATA 

1. Opening of zooccium circular, not closer! by 11.n operculum ................. . 
.. . . . . .. . . . . . . . ....... ... ........ CYCLOSTOMATA, page 327. 

2. Opening clo<ed by n movable operculnr vo.lvc like a little tro.p-door ........ . 
.......................................... CHILOSTOMATA, page 344. 

3. Opening closed by puckering a mcmbrunc which resembles n fringe of setne . . . 
.. .. .. . .. .. .. .. . .. .... .. CTENOSTOMATA, po.ge 335 . 

The above keys and all of those which follow throughout this 
work are meant to refer only to species occurring 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 ENTOPROCT A Nitsche 1869 

This group includes forms with stalked, naked polypides, with 
tentacles which nrc bent inward instead of being withdrawn into 
11 zooecium, 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 arc few in number and generally 
widely distributed. 

Family PEDICELLINIDAE Hincks 1880 

PEDICELLINA Sars 1835 

Colony stolonate, the individual stalks not enlarged to form a 
musculM, barrel-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 tlie 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). 

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

BARENTSIA Hincks 1880 

Colony stolonate, stalks enlarged at the base into a muscular, 
barrel-shaped structure. 

08/lUllN, Blll'OZOA OF 1'0!11'1! 111('0 

Barentsia di sere ta (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) recorded 
it for the Tortugas Islands, hut otherwise it has not been noterl 
for the West Indian region. Verrill (1900) recorded it from Ber­
muda as a new species under t.he name B. timida, and I have also 
seen the species from there. It ranges from Cape Cod to Srrnt.0$, 
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
careous, chitinous, or gelatinous. The knt.aclcs nrc altachcrl to n 
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 circular aperture which is not. 
closed by an opercular valve. All are calcareous and form colonies 
which may be encrusting or erect. Reproduction is accomplished 
by certain individuals, gonozooecia or ovicells, which arc usually 
much expanded and provi<led with a special opening the ooecioporc. 
Polyembryony occurs, a single rmhryo lmddinp; t.o form a Jarµ:<' 
number of larvae. 

K1w TO THE GF.NEllA 

1. Erect, or semi-erect branches .. .. .. .. .. .. . .... ............ .. ... 2. 
Entirely encrusting .......... . . ... . . ... . ........ . . . . .. . . . . . . .. . . ...... · 9 . 

2. Flexible with horny joints . . ...... . . ..... .. . .... . . ... . ... . . . . ..... · 3. 
R igid without joints . . . .. . . . . .. .. . .. . . .. . . . .. . .... ....... .. .. 4. 

3. Branches slenclc1-, of two series of zooccin . . . . . .. . ... Crisia, page 328. 
Branches fiabcllate , more than two series of zooccia ... Crisulipora, pnge 332. 

4. Stem :.nd branches rounded . ..... . .. .. . . ... . . . . . . ... . . . .. . .... .. ..... . . 5. 
Branches flattened, zooccia all on one (frontal) side . . . .. . ....... . .. . .... 6. 

5. Zooecial apertures on nll sides of bmnch . ... . .. ... . . Entalophora, page 330. 
Apertures on frontal side only, ooecia on dorsal $ide . . .. llornera, page 334. 

6. Zooecia irregularly arranged ...... .......... .................. .... ..... 7. 
Zooecia arranged in alternating series along stem . ..... . .. .. .. ... ....... . 8. 

7. Ooecium on the frontal side among the tubules ... .. Diaperoecia, page 331. 
Ooecinm on the dorsal side ....... . . .. . . . . ..... .. . .. . . ... Torvin, page 333. 
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8. Dorsal side of stem with numerous pores . . .. ....... ... ...... . . [Cn'sinaJ.• 
Dorsal side without pores, ooccium n frontnl inflation between the tubule• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ldmonr.a, page 333. 
9. 7..oarium rli<eoidnl, ooreimn r.cnt.rnlly located ........ Lichenopnrn, pap;e 334 . 

Zoarium lobate or linear . . . . . . . . . . . . . . . . . . . . . . . . . . ........... .. .. 10. 
10. Ooecium pyriform, in serie.s with the tubules . . . . . . ......... .. ..... . 11. 

Ooecium expanded trnnsversely to the tubules ................ . . . ..... 1?.. 
11. Zoarium of linear encrusting branches . ......... ... . . Probo.<ci11a, page 329. 

?;oarium of ftnhellnte encru•ting branches . . . . . . . . . . Oncou~oecia, page 329. 
12. Ooccium spreads around zooecial tubules, smnll adventitious tubules among 

the functional ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Diplosolen, page 333. 
Ooecium lies between the tubules, disarranging them, no adventitious tubules 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Plaoioecia, page 330. 

CRISIA I.nmouroux 1912 

Crisia elongata Miln~ Edwards 1838 

Cri,io. eburnea form denliculata Rmil,t (1872) .C . 
Cri,ic denticulatci O!burn (1914) 18.5.-Cnnu & BM!l\cr (1928) 156. 
Cri, io elo11na.to Cnnu &: Ba<1.ci} C'r (1928) 157. 

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

The internodcs arc usually elongate, 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 hroarlly inflnted. The 
ooecioporc, or opening of the ovicell, is a transverse iilit nnd there 
is no development of a tubular ooeciostome. 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 Guanicn Harbor 
at 6 to 11 fathoms and is evidently well distributed in the West 
Indian region. 

• Kttmes in brnckcU not trcattd in this pt\pt.r. 
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Crisia ramosa Harmer 1891 

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

It seems probable that the "C11.sia 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 ovicell in line wit.h t.hc 
tubules, not greatly modified, the ooeciopore eithC'r terminal or 
frontal. 

ONCOUSOECIA C:um 1918 

Oncousoecia arcuata Cnnu & Hns.~l<'r 192R 

The branches are long, somewhat n.rcuate; oviccll globuln.r, a.~ 

wide as the branches, ooeciostome terminal. Recorded by Canu and 
Bassler (1928: 158) for the Florida Strnit at 56 flit.horns. Not t.akcn 
nt Porto Rico. 

PROBOSCINA Auilouin 1826 

Proboscina robust• Can11 & nnssler rn2R 

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 lloridana (Canu &. Bassler) 1928 

Branches dichotomous, small, palmate; tubules cylindrical , 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 arrnnged on all sides. 
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Apparent ly there are two species of Entalopho1·a 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 Lnmouroux 1821 

Entalophora delicatula (Busk) 1875 

PLATF. I , FIGURE 4 
Entntof)hora de/lot.a. Smltt (1872) lL 
Mcc"not:cia defte:z.a Canu &: Da~lcr (J928) 160. 
8tttolnplioro dt!lit:atula Marcus (1937) 24. 

Zoarium erect from a rnthcr broad base which is attached to 
rdgac, 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 ovicell was present on the encrusting base. The oviccll is 
not perforated by the tubules lateral to it, but it sometimes partially 
encloses a few of them. The ooecioporc 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 p roboscideoides SmiLt 1872 

A more slender species than the preceding. Not taken at Porto 
Rico. Smitt (1872: 11) described it from west of the Tortugas 
J~lanclR at 68 fathoms. 

Family PLAGIOECIIDAE Cnnu 1918 

PLAGIOECIA Cnnu 1918 

P lagioecia dispar Cann & BMsler 1928 

Not taken at Porto Rico. Canu and Bassler (1928: · 159) , Straits 
of Florida at 56 fathoms. The species is distinct from the well­
known P. sarnicmsis (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 ooeeiostome 
non-terminal and not associated with a zooecial tubule, often turned 
forward or recurved. 
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l(t;\· 'rO THE Gt;NJ::HA 

I. Zo:u'ium c1·cct, withouL joinLs ....... . ........... .. . . Dio,,crur:cia, page 331. 
2. ioarium erect , with flexible joint« .. ..... . . ...... . .. .. Crimliµora, page 332. 
3. Zourium encrnsLing, with llnbcllalc Jobes, minute functionless Lubulcs scal.-

Le1·ru nmong Llic normal ones .... ... . .. ... . . . ... . . Di1>/o.,o!c11, 1>nge 333. 

DIAPEROECIA Canu 1918 

D iaperoecia floridena l\"EW sn:cn:s 
PLATE 1, FIGum; 3 

ldmo11ca mil11ca11a Smitt. (uon D'Orhi~n>') (1872) 8. pl. 3, fiJ;.-1. H 17. 
D in 71croedo radirola Co.nu&: Dn"lcr (non J\ ir-kpaLti<'k ) (Ht28) 160. pl. 31 , f'it:i:1'. 3 ~.J. 

It appears that this species has never been properly na111ed. Smitt 
(1872) misidentified it with ldmonea milneana D'Orbiguy 1839. 
Canu and Bassler (1928) mistook it for J. rac/icata Kirkpatrick 1888, 
but later corrected the error (1929: 53S-540) without renaming thu 
species since their 1110.lerial was not satisfnclory for close study. 

The writer h11s sollle Ycry fine ~peci111cns frolll the fishing bank off 
Beaufort, North Carol ina, at 13 fathoms, some of them as much as 
25 millimetcrs in height, much lmmched and in some cases the branches 
anastomosed. There is considerable variation in the width of the 
branches, ordinarily from 0.70 to 1.00 millimetcrs, often a liWe wider 
near a bifurcation and occasionally narrower brnnchcs occur. 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 occur in diagonal rows, and the Intern.I ones may be connate for a 
part of their length. The dorsal side of the branch is very definitely 
wrinkled transversely. 'I:lie free portions of the tubules are about 
0.40 millimeters long, somewhat wrinkled, sl ightly tapering, the orifice 
usually quite round. 

The ooecium usually encloses 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 nanowcr basal part only and is quite smooth over 
most of its surface. The ooeciostome is centrally located and re­
curved toward the base, its width al.)Qut that of a tubule (0.16 to 
0.20 millimetcrs) , the ooeciopore elliptical. 

Strong unjointed radiclc processes are developed from the dorsal 
side of the zo:uium near the bnse 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 Floridn 
(I. milneana) at 19 to GO fathoms, am! Canu nnd Dnsslcr 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 Nt:w srBClES 

P LATB 1, Yl CUlt£S 1, 2 

Zoarium erect, small, the largest specimen not over 10 millimeters 
lung, basal nttachment wanting, but dorsal unjointcd radiclc 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 ooecial 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 pcristomc 0.14 to 0.16 millimcters. 

The ooccium is considerably inflated and is traversed by one to 
several tubules (seven in one case). Each of my four specimens 
bef\rs a single ooecium, in two of them the ooecium is near the 
bifurcation and is forked as in FIGURE 1, in the other two the ooecium 
is situated farther down on the branch and is smaller and simpler 
as in FIGURE 2. In the simple ooecia the ooeeiostomc 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 millimcters, but as much as 0.25 millimeters at the trans­
versely elliptical opening. 

The species appears to resemble ldmonea pu!cherrima 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 Rubert.son 1910 

Crisulipora orientalis Canu & Bassler 1928 

T his erect, jointed species appears to have some of the character­
istics of Crisia and Tubtt!ipora, which the generic name suggests. 
The ovicell is traversed by the zooecial tubules, very definitely as 

Ol:JJJUJIN, mo·ozoA ()/<' l'Ull1'U //.J C() 

in the family Plagioeciidac. The flauellulc branches may reach t1 

height of 25 millimeters. 
Porto Rico, off the mouth of Guanica Harbor at 8 fathoms, twu 

tillHtll colonies. Canu and Bassler (1928: 162) described it from 
Eg111ont Key, F lorida. It occurs as far north as Beaufort, North 
Carolina. Marcus (1937: 21) lists the Pacific spccil's, C. occidenta!Ui 
Robertson, for Santos Bay, Braz il. 

DIPLOSOLEN C:tnu IU18 

Diplosolen obellum (Johnston) !038 

The species is easily distinguished by the presence of minute 
zuoecial tubules nmong the normal ones. The zoariuu1 is lint and 
encrusting and the ovicell is traversed by the zooccial tuucs. 

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

Family TUBULIPORIDAE .John~lon 1838 

ID MONEA Lan1ouroux 1821 

ldmonea atlantice \'ur. flexuosa (Pu11rLah~s) l8Gi 

l:'ourtales (1867: 111, Idmonea ftexuosa), described the tipecies from 
"off Havana i1; 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. 

Family TERVIIDAE C:mu ,I;, ll11sslcr 1920 

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

TERVIA .J11llic11 1882 

Tervia pourtalesii (Smitt) 1872 

Described by Smitt (1872: 9, F'i!isparsa), Tortu gas Islands tit 
60 fathoms. Not taken by any more recent collector. 

Family HORNERIDAE Grl'gory 1899 

Erect, tree-like, with rounded tapering branches, zooecial tubes 
opening on the fronta l side, the ovicell globular on the dorsal side 
of the zoarium. 
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HORNERA Lamouroux 1921 

Homera galeata Smitt 1872 

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

Family LiCHENOPORIDAE Smitt 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 
fronta l surface, usually but not always in series, connate or free, 
and there is usually a basal lamina extending 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 oocciostome differs in size and form from 
the tubules and may be near the center or at the edge of the inflation. 

LICHENOPORA Dclnmcc 1823 

l{y,y ·ro THE S1•Ec1ES 

1. Zou1ium rniscJ, Jomc-shnpcll .. ........... ... . ..... .. L. florulmur, page 335. 
Zoarium llut or only slightly miscd ..... . ..... ... . .... .... .............. 2. 

2. Tuuulcs closely connatc in \'Cl'Y rcgnlul' u11isc1·iul scl'ics L. rndi11lt1, pugc 334. 
Tubules not so nrrangcd .......... ...... . ...... ................ ....... ... 3. 

3. Tubules not in series, not ut all counntc ... ... . .. . . ..... L. lmski, page 334. 
Tubules iu more or Jess regulnr series but not closely connate ............. 4. 

4. Tubules in rather regular rows, centrnl portion of zoarium reticulate .. . 
. .. . .. . . . . .. . .. . .. . .. .. . . .. .. . . .. . .. . .. .. . . . . .. L. clypeiformis, page 335. 

Tubules Jess regularly disposed, strongly s1>inous at t ips, center not reticulate 
. .. .. . .. . .. .. . .. . . .. . .. . .. . .. .. . . .. .. .. .. . . .. . .. L . hispida, po.ge 335. 

Lichenopora radlata (A11dou i11} 1826 

This well-known and widely distributed species occurred at Station 
2377 between Rotones and Caribc Island, off Guanica, Porto Rico, 
two colonies with ooccia at 6 to 11 fathoms. Among other West. 
Indian species it is easily 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 bu•ki Hnrmer 1915 

PLATE I , 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 llotoncs and 
Caribe Islands, where about 50 colonies were taken, attached to 
algae and hydroid stems at 6 to 11 fathoms. The very irregular 
arrangement of the tubules which arc not at all connate is charac­
teristic. The ovicell is also more irregular than usual in this genus. 
In one specimen a second ovicell was acentrnlly placed among the 
lateral tubules. There is considernble difference in the size of 
colonies in reproduction, but my largest specimen measures only 
about 6 millimcters 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 isolat ion 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) 1$29 

This widely distributed species has been noted in the West Indian 
region only at Florida, Tortugas, ant! lliscaync Key, by Osburn 
(1914: 186). It is generally more northern in distribution though it 
is kno\\'n from the Mediterrancnn Sea and th(' !'l'ladeirn Islands. 

Lichenopora ftoridana (Cunu & llusslcr} 1023 

V o mripora /loridana C11nu &: llassler (1028) 154. pl. 30, fip;s. 5, 6. 

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

Lichenopora clypeiformi• (Smitt} 1872 (non D'Q,.J,igny) 

Smitt (1872: 12 pl. 4, fig. 31) records under the name Discoporella 
clypeiformis D 'Orbigny a single specimen taken in Florida W[\tcrs at 
130 fathoms. Miss Jelly (Cat. Mar. Bry. 134) has removed it from 
D'Orbigny's species. As the specimen was young and without oviccll 
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; aperture 
closed by constriction of circular muscles; no opcrc11l11t11, no nvicu­
laria, no ovicclls. 
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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
lar, not constricted below, in many cnscs the zooecium extends into t he 
stolon. No gizzard. Pn.ge 336. 

Group C. VESICULARIN A Johnston 1847. Erect or recumbent branches aris­
ing from a stolon; the zooecia contracted below, usually in clusters. 
Gi••ard present, circular. Page 338. 

Group D . STOLONIFERA Ehlers 1876. A creeping stolon, often with erect 
branches; zooecia 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 VlCTORELLIDAE Hincks 1880 

VICTORELLA Saville Kent 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 
arc 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, t~e 
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. 

•F. Br&em hae rece.ntly ereded n nrw gtn u~, Sumlcm rlla, for this s pccice (Hl39. Zeits. Morph. 
Okol. Tiere 36(2)' 267-278). 

OSBURN, BRYOZOA OF PO/l1'U JI/CO 

Family NOLELLIDAE Harmer 1915 
NOLELLA Gosse 1855 
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The zooccia arc tubular, elongate, with little varia tion 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, diLatata, the tube is continued 
downward into an expansion of the stolon. 

Nolella gigantea (Busk) 

The stolon creeps over shells, algae, and the stems of hydroitls 
and of other bryozoans. The tubular zooccia, whitened in our 
specimens by the attachment of minute particles of coral mud, 
stand erect, 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
metcrs, or even to 3.0 millimetcrs in zooccia 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 occurred 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. 

Noleli'a 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 wnrm 
seas. On the eastern American 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. 

ANOUINELLA Van Beneden 1844 

Very much like a branched NoleUa with the zooccia budding from 
the sides of other zooecia instead of arising scpar11.tely from the 
stolon. 
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Anguinella palmate Van Dcuc<lcn 1844 

The zoarium forms an irregularly branched colony usually about 
an inch in height. Hincks (1880: 539) gives the height "from 3 01· 

4 to 6 or 8 inches," but in the hundreds of colonies I have seen in 
American wa ters none have reached a height of more than 2 inches. 
llusk properly describes its appearance, "resembles a small Fucus 
covered with mud" and one would expect it to appear in the collec­
t ions of the amateur algologist much oftener than those of the 
zoologist. 

The zooccia average about 0.15 millimetcrs in diameter; in height 
varying greatly from 0 .50 to 1.50 millirueters, 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 anti the cast coast of the Americas from 
Buzzards Day, Massachusetts (Osburn 1912: 253) to Santos Day, 
Brazil (Marcus 1937: 133). Tortugas Islands (Osburn 1914: 219) 
and Chesapeake Day (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 speuics appears to thri\'e best in waters of rc<luced sal inity. 
ln the region 11bout, I3c1rnfort1 North CmCJlina, 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. ErccL or t rail ing branched horny stems, with the zooccin arrnngeu closely in 
g roups which are spirally <lisposed about the intcrnodes, two series of 
zooecia in each group . .... . . . .... . ..... . .... : ...... A mnlhi", page 338. 

2. Trailing slightly chit inize<l branching sterns, zooecia irregularly disposed or in 
loose clusters, ench zooecium sharply narrowed at base before its point 
of attachment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bowerbankia, page 341. 

3. Soft, scarcely chitinized, branching stems, 1.0oecia arranged in rows nlong both 
siues of the in terno<les, both stems nod zooecia very tmnsparcn t . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Zoobotryon, page 341. 

AMATHIA Lnmouroux 1812 

The members of this genus may be recognized by the rather 
stiffly chitinizcd stems and the biserial , more or less spiral arrange­
ment of the zooecia. The latter arc lllOl'C or less connalc. 

OSBURN, BRYOZOA OF POR1'0 RICO 

Amathia convolute Lnmouroux 181(} 

A. oltcrnala Osburn (1932) ·H4. 

3:rn 

A large, erect, branching, tree-like, horn-colorcd species, reaching 
a height of 100 to 150 millimetcrs, "·ith the lnwC'r pnrt of the stem 
strengthened by radicles. The spiral d usters of paired series of 
zooccia arc conspicuous, occupying mo~t of the intcrnode, 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. Zooeeial width, 0.10 to 0.13 millimeters. Diameter of in tcr­
nodes vary ing from 0.25 to 0.40 millimeters. 

Found in Austrnlian and Malayan wntcrs nn<l nlong the eastern 
American coasts from Chesapeake Ilay (Osburn 1932: 444) to the 
Bay of Santos (Marcus 1937: 136). At Porto Rico it wa~ pil'lml 
up on the beach at San Juan and dredged sparingly near the mouth 
of Guanica Harbor. I ho.ve found it wash<'tl ashore in great quanti­
tie~ on the outer hrad1cs nt nraufort., Nort.h Cnrolina. 

Amathia distans Busk 1886 

Zoarium spreading among stems of various kinds, the intcrnorlrs 
slender, 0.06 to 0.12 millimeters in diamet.cr, straw-colorcd anrl more 
rigid than in most specie;· of the genus, free of iooccia for oflcn con­
siderably more than the proximal half. 

Zooecia rather short when contracted , 0.30 to 0.40 millimctrrs, 
closely connatc except at the tip, t he clusters forming an r lnngntc 
spiral that sometimes completely surrounds the internorle. 

Porto Rico, Station 2377, between R otones and Caribe Islands 
at 6 to 11 fathoms, several well developed colonies. Busk described 
the species from Bahia , Brazil. According to my material dis tans 
is readily distinguished from brasiliensis Busk by the much smaller 
and more rigid internodes and by the more closely eonnatc arrange­
ment of the zooecia, characters which arc carefu lly pointed out by 
Busk in h is descriptions. 

I . 

Amathia brasiliensis tit;sk 1886 
A. goodei Verrill (1001) 32Q. 

The zoarium is an irregularly spreading, dichotomous, 
recumbent colony, reaching n height of 25 to 50 millimctcrs. 

erect or 
The in-



340 SCTENT!FJC SURVEY OF PORTO RICO 

ternodes are rather long, varying considerably in diameter from 0.18 
to 0.3.o 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 
o~cupy one-hal f 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 millimctcrs, and in width 
about 0.13 millimeters. 

At Porto Rico it occurred near the mouth of Guanica Harbor and 
was ~t first almost unrecognizable even as a bryozoan from the 
deposit of coral mud. Busk (1886: 83) described the species from 
off Bahia, Brazil. It occurs at the Tortugas Is lands (Osburn 1914: 
219, 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 I have a specimen also from Bermuda, 
but I must confess that I do not understand Verr ill's statement in 
regard to the zooids " in large dense, elongated clusters composed 
of several close rows." Hastings, l!l27, 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. 

Amothia vidovici (Heller) 1867 

Yc1icularia dichotoma n. 1p. Verrill (1813) 404. 
Amothia dichotoma O~burn (1912) 2.54. 
Amothia vidovici Waten ( IOH) 8~8. 

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 Fnrrc 1837 

Bowerbankio gracili• Leidy 1855 

Zoarium 11 creeping stolon spreading over algae, hydroids and 
other bryozoans, occasionally with free branches. The zooecin 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 zooccia arc roughly elongate-elliptical, rounded at t.hc 
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 arc 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 millimcters; width, at the middle, 0.16 to 0.20 or more ; 
width of gizzard, 0.09 to 0.12. 

Marcus (1938 : 56) has separated gracitis 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 SE:em to intergrade and to show considerable 
variation even in the s~me colony. The caudate appendage, on 
wh ich Hincks based his species, is apparently variable (Harmer 
1915: 70, has noted them also in B . imbricata Adams) and not of 
diagnostic value. 

D redged ·on various occasions in Guanica Harbor and along the 
southern coast of Porto Rico, but never as abundant as it appears 
to be farther north. It is 11 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 E h rcnhcrg 1831 

Zoobotryon pellucidum Ehrcnhcr~ 1831 

The zoarium branches irregularly, often trifurcate, and profusely. 
It is very soft and flaccid , 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 11nd other stems, as well as among each 
other, that they arc difficult to separate. The internodes and zoocr.ia 
are very transparent, but often obscured by coral mud or t inted 
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 one row 
on either side of the internode, but Yariations from this are com­
mon and occasionally the zooecia are irregularly clustered !'specially 
near the ends of the internode. In size the zooecia and internodcs 
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 millimcters 
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 Uie 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 (Ilusk) 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 encl of an intcrnode. 

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

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, Parrella atlantica) first described the $pccirs 
from Bahia, Brazil. Harmer (1915: 73-76) gives an cxcclknt dis­
cussion of material taken in the Siboga Expedition nnd comparrd 
with Busk's type. Taken in Porto Rico at the mouth of Guanica 
Harbor, 6 fathoms, trail ing over a minute calcareous alga. The 
species is so inconspicuous as to be noted only by ncriclcnt and i~ 

will probably be found to occur around the world in t ropiral wnlrrn. 

Family BUSKIIDAE Hincks 1880 

BUSKIA Alder 1856 

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

Bu•kia setigera Hincks 1877 

The creeping stolon spreads over stems of various sorts. 
The zooecia, usually attached in pairs at the distal end of an 

intcrnode, arc long ovate in form, transparent enough to show the 
four-lobed gizzard and other organs. The flattened membranous 
area occupies about two-thirds of the length of the ventral siclc. 
At the distal end are four small lobes from rar.h of whir.h projrr.L~ 
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 millimctcrs; spines 
0.20 to 0.30 millimeters. ·• 

Porto Rico, not common, occasional specimens on the stems of 
other bryozoans, hynroids, etc. Reportcn from Brazil at Santos nay 
by Marcus (1937: 142). 

This species is similar in most respects to B. (Vesicularia) <rnnata 
Verrill (1873: 710), but lacks the yellowish color of that species. 
Also it possesses clasping processes near the base of the zooecia 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 h~ve 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 numerous, 
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. H 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 
kenozooccia and hctcrozooecia to those modified for other functions 
of the colony. Ooecia 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 oft.en characteristic arrangement. A vicularia 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, Ana.sea 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 clivisions,-Malacostega, Coilostega, 
and Pseudostega. 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 Cribriliniclae and such species ns nppc:\I' 
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 anccstr~la,. or primary 
individual of the colony, gives rise to 6 daughter zoocc1a mstcad of 5 
which is the rule. This procedure has been rather severely criticized. 

Division I INOVICELLATA Ju\lien 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 in~ the 
latter. There are no avicularia, vibracula, nor permanent ov1cclls, 
though temporary membranous ovicells arc present until the eggs 
have undergone at least the first few cell divisions. The division 
includes but one family and genus. 

Family AETEIDAE Smitt 1867 

AETEA Lnmouroux 1812 
KEY ro THE Srwrns 

I. Zooecinl tube coarsely wrinkled or cor!'\lgnted ... ...... . A. ligu.U.to, pnge 347. 
Either very finely or not at all annulnte .................... · ........ · · · 2. 

2. Erect zooecial tube entirely, withou t annulationo . .. ... . A. truncata., page 346. 
With verv fine annulations ............................................. · 3. 

3. Terminal· expansion somewhat spoon-shnped and bent at an angle to the 
erect tube . ............ ............ ............... . A. anouina, png~ 345. 

Terminnl expansion nnrrower, in line with the erect tube, basnl ~xpnn~ion 
also finely annulnted ..... . ....... ... ..... . ...... . .. ... A. recla, page 346. 

Aetea anguina (Linnaeus) 1758 

PLATE 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. 
It 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 occasion I found them rather common at Woods Hole, Massachu­
setts, with embryos ranging from the 4-cell stage to ciliated larvc 
ready for extrusion (Osburn 1912: 220). Lcvinsen (1909: 93) con­
siders that these arc not homologous with the ovicells of other 
chilostomes and suggests that it is merely the egg membrane. How 
it shou ld remain attached, if this is true, is a question, and it may 
be that t.here 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 I sland, Maine, 
southward. Ducrdcn (1896 . .Tour. Inst .. Tnmaica 270) has note1l 
iU; 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 Guanica Harbor, in 10 fathoms, 
and on mangrove roots in Guanica Harbor. 

Aetea recta Hincks 1861 

Pr.ATP. l , FIGURP. 7 

This species resembles A. anguina in iU; 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 arc so distributed as to give the effect of annulation. 
A. rccta 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, F lorida, 
and from Cura~ao. It is very widely distributed, but has been 
noted on the American side of the Atlantic only at the localities 
~ivcn above. In our Porto Rican collections it occurred at Stations 
2363 find 2367, off Guanica Harbor, in 5 to 10 fathoms, on coral­
line a lgae. 

Aetea truncata (Landsboro11glo) 1852 

PLATE J, FIGURE 6 

This species is easily distinguished from the other mem bers 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 I slands, Florida 
(Osburn 1914: 186). In the Porto H.ico collections it occurred at 
Station 2363, growing on corall ine algnc at JU fathoms. 

Aetea ligulata l311"k 1852 

PLATE 1, F1cum:s 9, 10, 11 

Actca liuulucu llu~k (J852) JO. pl. ~2. rli.::. 2. - l\t:1rcus (Hl37) 30. 111. 4, jij!. 10; {J!)J~) J2, 
Actcu Juc:yc111•i.~ n. ~p. Jullicn ()888) 11 2.C. pl. 7, Jig. 7. 
Actcri trMllla11di 11. ~p. Wnlcrs (1010) 2!13. pl.%.(, fig. 8. 

One outstanding character readily dislinguishes this specie~ frou1 
others in the genus, the stalk or erect portion below the n1elllbranous 
area is coarsely wrinkled or corrugated in a manner suggesting that 
seen in hydroid stems. It is· quite a different type of "annulntion" 
from that seen 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 " punctatc." The head 
or terminal portion containing the membranous area is about in 
line with the stalk nnd the opcrculum is scmi tenuinal. In some 
specimens there is a slight groove or constriction at the junction 
of the head and stalk, but this does not seelll to be a consis tent 
character. The length of the erect stalk varies greaLly, but is usually 
from two to three times the length of the head, extremes one to 
four times. 

Occasionally there is a distinct 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 clue lo a polypi.de rcgcn­
erntion ns a new aperture with an additional operculum 1s present 
at the tip of the extension. The old and new opcrcula are both 
shown in FIGURES 10 and 11. .Jullicn did not quite understand the 
nature of this structure for he states that it is prolonged beyond 
the operculum which then becomes lateral nnd not terminal, so he 
must have failed to observe the secondary terminal opcrculum. I 
have also a specimen of A. recta from the Tortugas I slands which 
shows a similar extension. 

Described by Busk from Patagonia and StraiU! of Magellan; 
Jullien's A. fuegcTUJis, Bay of Orange, Terra dcl Fucgo ; Waters' 
A. crosslancli, Khor Donogab, Red Sea; l\farcus lists A. Lig11lola from 
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the Bay ol ~nnto8, Brnzil. At Porto Rico it occurred in two ol our 
drcdgings olT the mouth of Guanica Harbor (Stations 2362 nnd 2363) , 
at 18 and 20 fathoms, attached to sponge and calcareous algae. 
There is also in my collection a specimen from Magdalena Bay, 
Lower California, at 13 fathoms. Canu and Dassler's (1928: 51. 
pl. 1, fig. 2) identification of A. sica aa recta from east of Georgia, 
U. S. A., may be at fault. The wrinkling of the basal expansion 
shown in the figure certainly suggests ligulata. Apparently the 
species hns n very wide rnnge in shallow water. 

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 
ngree 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 Mcmbraniporidnc ns 11 superfamily, "which fur ther 
stu<ly is likely to divide into a series of families." Canu and Bassler 
(1929: 2G- 27) have resurrected the family Electrinidae of d'Orbigny 
nnd have erected the two new fnmilies Hincksini<lac and Aldcrinidnc. 
Further study will no doubt result in other emen<lntions, but the 
writer has found this arrangement useful and it will be followed 
in the present paper. 

KEY TO THE FAMILIES 

I. Ovicclls wanting ...... .... . . ................................ .... ..... . . 2. 
Ovicells present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 

2. No spines, zooecia rectangular on the dorsal side ..... . ....... .... . ...... . .. . 
. ....................... . . . .......... MEMBRANJPORIDAE, page 348. 

No avicularia; spines or tubercles present .. .. .. . ELECTRINIDAE, page 354. 
3. Ovicells hype1·stomin.1. . . . ........... .. ........ . .. ALDERINIDAE, page 359. 

Ovicells endozooecin.l .. . . . . ... ..... ..... ... . .. ... ................... . . ... 4. 
4. Erect with flat flexible branches, little calcification ... . . ... . (FLUSTRIDAEJ. 

E ncrusting, well calcified, no dietellae ... . . .... . . HINCKSI NIDAE, 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). 

;_.lJI_ ,; . • .· Ii' I ·.;(.' .l '' i·: •• I 1 ' 

J\r,y TO THE GE,.-ER.\ 

1. Zoarium encrusting or erect and biltuuinar, wit.hout joint., .......... . ..... 2. 
Zoarium erect, jointed, zooccia. in four series . ....... Q11adricclla ,.itt, page 354. 

2. Zoarium free in the form of n. miniature ('UP or ~auccr, long ,-ibro.cub. prc~cnt 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l'upulfttlrirL, pn,~r 35'1 . 
Zoarium attached, uot cupuli!orm. . . . . .. . ..... . . . . .. .... . ... . . ....... . 3. 

3. Zooecia with denticles around the proximal border of the membrnnous aper-
ture ....... ... ..... . .. .. .. ... ... . .. ... .. . . . .. . . Acanllwdc.1in, pttl{c 31i2. 

Aperture "·ithout denticlcs or •errat.ious .... . ..... .. . .. .. .. .............. 4. 
4. Zooecin clongnt.c qundrungul:ir, with tuben·ll'• :it I.he <li•t.nl corner" ... .. . . . . . 

. .. .. .. .. .. . .. .. .. . .. .. .. .. . . . . . . .. .. . .. . .. . . . M embranipora, 1111gc 349. 
Zooec1a usually with one or two trinngular or rounded small openings co\'ercd 

with membrane on the basal corners ....... . .... . ... . Co1101ic 11111 , page 350. 

MEMBRANIPORA lllnin,•ille 1830 

J\Iembranipores of the membranacea group. Gymnocyst slightly 
developed, often with a pair of tubercles. The op<'siu 111 or npC'rturC' 
occupies nearly all of the frontal surface. Aviculnrin, dietellae 
(pore chambers) , and ovicells wanting. 

Membrenipora membranacea (Linnaeus) liGG 

Zoarium encrusting, the zooecia usunlly very regularly quadrate, 
with thin walls, occasionnlly with erect tubercles nt the distnl corners. 
This species appears to be almost universally distributed but sce111s 
not to be common in North American waters. It appeared only once 
in our Porto Rican collections, at Station 2364 in Guanica H arbor. 
Osburn (1914: 193) reeoorded it from the Tortugas Islands. 

Membranipora tuberculata (IJosc) 1802 

Zoarium encrusting algae, especially the floating Sargassum. It 
is almost the only bryozoan found on the $ai·gassum, which it en­
crusts in large numbers with a white lace-like network. The zooecia 
are moderately large, elongate-quadrangular, the opesium occupying 
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 F lorida, 
and the island of CuraQao. 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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CONOPEUM Norman 1903 

The general characters of this genus are well established and mark 
it as one of the simplest of the membranipores. There arc no ovi­
cclls, no avicularia, and no dict.ellae (pore chambers). Spines a lso are 
usu.ally 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. 

"Intcropcsial Spaces," usually triangular and with special 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 Lcvinsen 
has described them, but are only interopesial; they 

1

arc not deep 
and arc situated between the mural rims; rarely they contain an 
avicularium." Harmer (1926: 211) also seems to accept the latter 
view, "Gymnocyst frequently with a pair of triangular depressions 
which, like the gymnocyst, may be wanting." ' 

On U1is basis one of two things is certain; either there is much 
variation in the development of these structures, or else more than 
one species 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 F lorida and Porto Rico 
t~1e "triangular spaces," sometimes abundantly developed, some­
times rare, are developed upon the gymnocyst 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 avicularium." 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 has never bee~ 
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 
tuberositics, as may be the case with the triangular interopesial 
spaces. 

USIJUltN, IJllYUXUA Ul" /'U/1.1 '0 Nl<:U 

Conopeum reticulum (Linn:tCll') 1767 

Pl,ATE 2, YIGU UP.S 14, 15 

;Jfi .I 

1 Afc111br<l.HiJ1tira facroixii ( Audouin) 0$1Jurn (191.() 193, Tort.u 1,ms hl:1ml:c. SL-c l1:1m ll'r (l!JlG) 211 
for &ct1oml synonymy o f C. reticulurn = Me:mbrcw ipora Ja~roizii nuct.t.. (non Au<louin). 

Zonrium encrusting, yellowish-\\'hitc in color, on ~hell~, eoral ­
lines, etc. Zooecia separated by a distinct groove, the walls rather 
high, with a narrow but heavily calcified cryptocyst which <lcsccnds 
rapidly into the opesial area and which is thickly tuberculnted all 
around the opesium, broader proximally. The opcsium is typically 
rather regularly oval, the narrower end distal. Trinngular spaces 
with separate walls often appear at the base of the r,ooecin, situated 
on the gymnocyst. Typically there arc a pnir of these, but the 
number varies and they mo.y be so rare as to be scarcely discover­
able on certain colonies. In addition to these there are usually 
some irregularly rounded spaces which arc interzooccial in nature. 
These nre usually scattered, but sometimes appe!ll' at the bo.se of 
nearly every zooecium and occo.sionally they arc paired. They vary 
much in size and appearance and sometimes resemble nviculnrinn 
chambers but I have never been able to detect nn avicnlnrinn 
mandible. They are different structures from the triangular spaces 
as they arc continued downward to the dorsal side of U1e colony, 
while the triangular spaces arc above the gymnocyst. Harmer hns 
homologized the triangular spaces with the paired tubercles of 
Nitschcina (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 lacroi.i:ii 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 FIGURE 4, and the operculum in my 
n1aterial is more evenly rounded. It is possible that he is dealing 
with another species, ? C. lacroixii Audouin. 

There has undoubtedly been the greatest confusion about this 
species. The Biftustra lacroixii of Smitt (1872: 18. pl. 4, figs. 85- 88) 
may in part refer to this species since 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, bu t cert..'\inly figures 85, 86, and 88 are of a different 
species. Osburn (1914 : 193) questionably recorded ilf embranipora 
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lacroixii 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 water~ the species appears to be well distributed 
I.Jut 11owhcrc very abundant. It occuned, chiefly on dead shells, at 
a number of stations off Guauica Harbor. 

Conopeum tubigerum NJ::W SPE(.;U:S 

PLATE 2, FIGURES 12, 13 

Characterized by erect flaring tubes developed on the basal gymno­
cyst at the proximal corners of t he zooecia. These arise from 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 gyrnnocyst. 

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 

PLATE 2, nouREB 16, 17 

The zo11rium is encrusting on pebbles, shells, and coralline algae; 
or erect and branching, unjointed and bilamellar. The zooecia. arc 
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 & Dassler). Porto Rico, dredged by the 
author in 20 meters off Guanica Harbor at Station 2347. 

Acanthodesia tenuis (Desor) 1848 

PI.AT& 3, FIGUR>:S 22 TO 30 
MembTaniporr.1 tcnui.t De.!Ot (18•8) 66.-Verrill & Smith (1874) 717.-0~burn (l!H2) 231. 
Biftuilra de11ticulata SmiLt (1873) 19. 
.lfutbranipora danir:a Lcvinnn (1894) :;3, 

M cmbraniporo dcn.ticulata. fJC:\'in ll-cn (1000) H4. 
HemiacpteUa 11ra1tdicclla nnd /(, tuberot n C1rnu & 1Jt1l(!Clcr (IOZJ) 71. 
llemi1ept ella danticuloto Canu & B.'IA'31er ( 1028) 62. 
Hemi.rcptella ltezaaonlllit Canu de B1J..S.Slcr (1928) 63. 
Htmiseptelt4 a/ricono Canu de DMtSJer (1030) .29. 
.lconthoduia tenui.1 Ma~w (1937) 4.1. 

Zoarium encrusting, sometimes several 1!1yers in thickness. Zouccia 
irregularly quadrangular to hexagonal, closely adjacent but dis­
tinct, separated by a narrow groove in which a brown line sometime:; 
nppears; mural rim complete, tubcrculated; sometimes large rounded 
tubercles at the anterior corners; cryptocyst depressed, finely tuber­
culated, extending forward along the sides of the opcsia, 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 arc absent, 
and the writer (1912: 231 under Membranipora tenuis) mistook 
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 (192-S: 62) included this species in Hemiseptella 
"because of the presence of opesial spicules, but we have not seen 
the trace of opcsiular muscles on the cctocyst." 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 zooecinl 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, Bi/lustra denticuLata), Florida, 10 fathoms; Canu 
and Bassler (1928: 62, Hemiseptella denticulata) Punta Rosa, 
Florida. The species ranges northward to Cape Cod where it is 



SU/JtN'l'JJi/() NU/ll'HY OF l'UU1'U JU()() 

very abtmdaut, southward lo the Bay of San tos, Brazil, and occurs 
in Denmark, and on the west coast of Africa. 

CUPULADRIA Canu & Unssler 1!12() 

This genus was separated out of the old Cupularia complex of 
Lamouroux to include certain 8pecies 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 zooeci11. 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, Beania 
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 buck to back. 
No ovicell. 

Quadricella caraibica Cunu & Bassler 1928 

Not taken at Porto Rico. Described by Canu and Bassler from 
the Caribbear.i Sea, 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 
oviccll. Spines or tubercles on the opesial border 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 (nt leas t two anterior), and a stronger spinC', variously rlr­
veloped in the middle just proximnl to the opesium. No nvicularin, 
dietellae or ovicells. 

Electra bellula (Hincks) 1881 

In its characteristic form the zonrium encrusts algae especially, 
thin and delicate, brnnching in series of several zooecia. The zooC'cia 
nre t hin-walled , almost transparent in young<'r stages, never heavi ly 
calcified. The mural rim is thin and is surrounded typicnlly by 
three spines, two of which appear to be alwnys present opposite the 
operculum. The characteristic large proxinml spine, whir,h is bent 
rlown over the frontal membrane, is ternately dichotomous, antler­
like, with 8 points when fully developed; it varies greatly nm.I may 
be reduced to a short thick spine without branches, or it may he 
double as in the nominal variety bicornis Hincks. All of these rnria­
t.ions mny occur in the same colony. 

Outside of Gunnicn Harbor nt 3 to G fathoms. 

Electra bellula NF.W VAR. ramosa 

PLATE 2, FIGURF,S 20, 21 

A variety so different in appearnnce that it. was at fi rst supposed 
to be smother species occurred ahundnntly on pilri< at Ouaynnilln. 
It grows erect and branching to a height of nearly a centimeter , with 
joints nt·the bnses of the branches. Two spines arc present opposit.e 
the operculum; ancl n large median pointed spine is directed forwnrd 
over the area, occai<ionally this spine is bifitl. The colony bep;ins as 
an incn1stat.ion, rxt.cnrls among I.he hmnchrs of small alp;nr m· 
hy<lroids, and then hccomrs inrkpC'ndcnt. of ~upport.. It gives ofT 
free branches which arc jointed at the bnse. The branches be11:in 
with two zooecia placed back to back, one rxtending somewhat 
farther than the other, and these are usually followed by four in 
the next series. When a rounded branch grows into contact with 
n 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 cryptocyst 
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 beUttla. 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. 

I· 

I 
I 
I 

:1 
I 
i 

:1 
I 

:1 
!1 
Ii 
I 
I 

I 

l 
l 
.\ 
11 
'1 11 

:i 
1 
I 
i 

· 1 

:I 
"i 



356 SC'IENTIF!C SURVEY OP PORTO RICO 

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 
pi li>s of wharves. 

Electra t enella (Hincks) 1880 

A pair of short, blunt erect spines on the basal gymnocyst, remote 
from the opcsial 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
Hion. It was not found at Porto Rico. 

Family HINCKSINIDAE Canu & B assler 1927 

Membranipores with endozooecial ovicell. Dietellae, spines, avic­
ulnria nnd vibracula may be present. 

KEY TO THE GENER.\ 

I. No spines, no l\vicularia, no <l ielellnc .............. • .... . Aplourin11, pnge 357. 
Ooe or more of these present . . . . . . . . . . . . . . . . . . • . . . . ......... .... ...... 2 . 

~ 1'.11=.a~ ~ t~ ~= ~~ ... 
-=----r-: - ·~· -·---···- -

. \.. ;:-3.ir oi ~oint'1"'.i 3·.-ictililt-::\ di~"tM :ow-;.u·d -=:s1.·!i ·JtCE!" .:E ~~e dinai e.lld oi 
the aperture.. . .......... . ........ .... .. . .. . Antropora, r~ire 3.5!1. 

H INCKS INA Norman 1903 

Zooecia encrusting, entire area membranous, mural rim surrounded 
by numerous spines. Ovicell endozooecial, small, short and little 
rai:oed. Ancularia interzoC1ecial. no dietellae. 

H incksine periporosa C:lnu & B:'l:'..'-l<'r lfl2S 

l'r.'n: 2, 1·111u1n:~ IS, Ill 

Zoarium encrusting. Zooecia 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 t-0 201 fathoms. I luwe n .. pecimen from BNmurln 
laken at 2 fathoms. 

APLOUSINA C'nn11 & 13n"-•lcr 1!127 

Simple appearing mcmbranipores ·with no spines, rwicnlarin or 
dietcllnc ( communicnl.ion pores). 

? Aplousina gigantea Ci\IHI lt: na~.ilrr lH27 

PJ.ATF. 3. FIGURR 31 

Zoarium encrustin11:. Zooecin very large, not distinctly ~<'pnrnt erl 
from each other; mm al rim V<'ry thin; opcrculnr vnlv<' r<'nHwcrl from 
lhe distal border. Ovicell very Fmall, transverse. 

Zooecial length, 0.84 to 0.90 millimetcrn; width, 0.60 to 0 .65 mill i­
meters. 

One ~mall specimen nrnr t.hc mout.11 of Gunnicn Hnrhnr nt. !i 
fathoms. Cnnu nnd Bassler (1928: 20), Gulf of Mcxiro ruui 81.rails 
of Florida, 30 to 56 fathoms. 

The Porto Rican specimen appenrs to be somewhat intcrmcrlintc 
between this species and A. tuberosa. It has the thicker granulated 
mural rim of tuberosa and like that species the zooecia nre distinct., 
hut tuhrrrlP~ nrr Inekin~ nnrl thP ~izr <'mrn l~ t.hn t of rinn11lrn . Thr 

# • · ·-' .:.~ ... .- ...... . 

Aplousina tuberosa Con11 & Bas•ln 192S 

Zooecium cncrnsting .. &lls, ~erpulnc, nn<l rsp<'ci nlly 81.eaanoporrlln 
m.agnilabris. Zooccia large, di .. tinct, separnt.ed by n furrow, ellipt.i­
cal; proximal gymnocyst very small. 'Mural rim VP.ry i.hin, flat., 
granular, with smooth termen; opesium very large nnd of the form 
of the zooecium. OvicPll very smnll, transwr~c. little convex. nlwny~ 
nccompnnied by t'<'l"O lateral tubero~ities. 

Zoor<'inl l\'ngth. 0.60 millimC'trrs; width , 0.40 mill i111rter~ . 

Not found in Port.o Rican l'Ollcction,. Gnnu :rn1I Bn,,IN li~t. it. 
from north of Cuba, east of Yucatan, Gulf of Mexico, nnd Straits 
of Florida, 24 to 78 fathoms. 

CANUA Dnvi• ln34 

Men1bret1doecium Canu &: B:\Uler (1'117) ""·rone.Jy foun<lOO on A.mphiblutrum papitlnt11m Bu,k. 

The ovicell is endozooecial ; avicularia ~mall, simple and inter­
zooecial; dietellae present; no spines. 
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Key ro THR SPECIES 

I. Avicularia oval, with bluntly point.cd or rounded mandible ... . C. compres•um 
Aviculario. long, very nnrrow, acuminn.tcd . . . ...... . . .......... ...... ... .. 2. 

2. Mural rim thick . . ..................... . ...... ... . .. .. ..... . C .. •trictirostri.•. 
Mural rim tl1in . .. .. .......................... . . ... ...... ... . .. .. . C. typica. 

Canua (Membrendoecium) compreuum (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 millimcters. 
Described from the island of Cura~ao (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 
a number of colonies were taken on shells. 

Canua ( Membrendoecium) strictirostris (Canu & Bassler) 1928 

Zoarium encrusting. Zooecia distinct, separated by deep furrows, 
a little elongated, ovnl, ornamented frequently hy a convex gymno­
c:yRt. Opesium oval, mural rim thick, bevelled, enlarged at the base. 
Oviccll small, endozooecial, convex, transverse. Avicularium in the 
interzooeeial angles, small, long, very narrow, acuminated. 

Zooecial length, 0.45 to 0.60 millimeters; width, 0.30 to 0.40 milli­
meters. 

This species differs from C. compressum (Osburn) especially in the 
form of the avicularia, and also in the larger size. and the smoother 
opesial margins. It would seem to be 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 
nacrvonello t11pieo Conu &: Busler (1928) 57. 

Not found at Porto Rico. Recorded by Canu and Bassler north 
of Cuba, 130 lo 167 fathoms, and from the Pliocene of Panama. 

OSIJr!/IN, JJJffOZOA 01" /'ORTO II/('() :lfi!l 

The species shows such resemblances to Gamut (Jlf cmbrimrloccim1~) 
that I believe it should be placed here. 

CAULORAMPHUS Normnn 1903 

Zoarium encrusting. Zooccia with high lateral walls which arC' 
beset with numerous spines among which are two pcdicellate avir.u­
laria. 

Cauloramphus opertus Canu & Bossler 1928 

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

ANTROPORA Normnn 1D03 

This genus is characterized especially by the presence of a pnir 
of pointed avicularia immediately distal to the aperture, set trans­
versely with their points nearly touching. Ovicrll r.ndor.ooccial, but 
fnirly well developed. 

Antropora granulifera (Hinrks) 1880 

Zoarium encnrRtiug. Zooccia distinct., mural rim rather thin, 
r.ryptocyst broad, especially proximally, desrcnding, coarsely grnn11-
lated. Opesia triangular with rounclcd C'or·ners. The avicularin arr 
slightly curved to conform to the cliRlal border an1I the opr.rr11lnr 
valve opens partially between them. 

Rarc, one colony takl!n near Carihc T"lnncl at. 8 fat,homR. I hnvc 
al~n 11 Rpccimen taken at Bcrmucla in R!mllow waU' r. Thc spcci1'" 
haR not hitherto been noted for the Amrrir.an sid1' of fhe At.lnnt.ir.. 

Family ALDERINIDAE Canu & Bns~ler 1927 

l\lembranipores with hyperstomial ovicell. 

KEY TO THE GENER,< 

I. Zooecia in single series, separated by filiform zooeciules . . .... . ............. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . /If arssonopora, page 365. 

Zoarium multiserial .. . .. . ................. .. . ... .......... ...... ..... ... 2. 
2. No aviculari,., no spines . ........ .. ... ... ............ . . . . . Alderina, pnge 362. 

Avicularia present . ......................... . .......... .. . . ... . .. . ....... 3. 
3. Cryptocyst very broad, opesial area redur.cd . . . . . . . . Amphible.•tnim, pnge 364. 

Cryptocyst narrower, opesial area much larger .... . . . ... . . .. .... . .... .... . 4. 
4. One to many spines, ovicell usually with rib .. ....... . .. . Call-Opora, pnge 364. 

Spines wanting or vestigial. .............. ..... .. . . .. .. . .. . .............. 5. 
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5. Aviculari1m mandible flagellate or nciculnr .... . ..... .. ......... ... ..... .. 6. 
Aviculari1m mandible broader . . . ... . ............... ... . ... ... ..... ... ... 7. 

6. Aviculnrium transverse nt end of zooecium .... ... .. . .. .. Cranosina, page 363. 
Avicularia not. transverse, in line with zooecin .... ... . . Copidozoum, page 364. 

7. Avicularium independent. it.• wnlls heavy .... . . . . C:mssimarginatella., page 363. 
Avicnlal'ium 3.lways as.,ociatcd wit.h :>. kcnozooecinm ... . . Parcllisina, page 360. 

PARELLISINA NEW GENUS 

Resembling Etlisina 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 l\nd 
shape without operculum. Spines vestigial. 

Genotype.-M embranipora curvirostris Hincks 1862. 
In addition to the genotype and the new species herein described 

the following species appear to belong to this group: M embranipora 
falcata MacGillivray 1869 (M. permunita Hincks 1881), M. albida 
Hincks 1880, Callopora lenuiRsima Canu & Bassler 1928, and Cal­
lopora subalbida Canu & Bl\ssler 1929 (M. curvirostris var. Waters 
1898). 

The nature of the structure associated with the nvicularium in 
curvfrostris and distal to it has been in question for many years. 
Waters (1898: 684) suggests that "perhaps they must be considerer! 
l\S aborted zooecia." Harmer (1926: 228) thinks that it may he n 
kenozooeeium 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 11n ordinary zooecium but 
regenerated by a falciform avicular ium." 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
linr.t structures, separnted by 11 wall, anrl interprets the chamber 
as a kenozooecium or aborted zooecium. V1'ith this interpretation 
the author finds himself in full agreement after the examination 
of both curvirostris and the new species, latirostris. The latter is 
especially convincing as the combined avicularium nnd chamber 11re 
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 thl\n 
the avicularian chamb!"r, and both extend rlorsally to the general 
]!',-~1 0f th!' do!'~!l.1 wnll o' tb!' M!l.:iu~ .lr th~ n?w ~"~~i?• tJ,~ 
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falcata, curvirosll"is, and albida hnvc the mandible curved strongly. 
In sttbalbida l\ncl tenuissima they arc strnight or less curved, and in 
the new species, latiroRtris, they are short spatulate. There is nlso 
murh variation in the size of the avicularium as well as of the kcno­
zooecium in the various species. A clclir.atc mural r im mny be prrscnt 
on the kenozooecium. 

I bel ieve that the presence of the peculiar " distal ch11mber" or 
kenozooecium is of more importance than the form of the nvicularium 
11nd the other characters on which the above species hnve been rele­
gated to different genera. The presence of the kcnozoocr.i11m appears 
in some way to be conditioned by the avicularium, but j11st what. t.hc 
physiologic11I or morphological influence may be is a puzzl r. 

Parellisina curvirostris (Hin<'k•) lSG2 

Pi.ATE 4 , FIGURP. 32 

Zonrimn encrusting. Zooccia scparatcrl by grooves, gymnor.y~t. 
small or wanting. Mural rim thin , little raised. A small vcsl.igial 
spine on either side of the aperture, not nlwnys evident, and oc­
casionally others still smaller on the sidr. A narrow, fmely tuber­
culated cryptocyst descending t-0 the nprrturc. D orsal wnll little 
calcified, in keeping with the general nnturc of the species. Ovicr.11 
hyperstomial, rather small but prominent, globosc, frontnl surface 
delicately beaded and usually with n gmall tubercle in the middle, 
not closed by the operculum. Avicularium interzooecial, large and 
grooved, followed in series by a kenozooccium covered by a mem­
hrnn<' 11nd which varies considerably in ~izr. anrl form. Its opr.~ium 
is usually more or less triangul11r and there is occnsionl\l r.vidrnr.r. 
of a delicate mural rim. 

Taken at Station 2341 off the mouth of Guanica H arbor, Porto 
Rico, 27 fathoms. Listed by Canu and Bassler (1928 : 33) as Cai­
lo pora curvirostris from off Havana, Cuba, 201 fathoms, and north 
of Cuba, 143 fathoms. 

This species has been placed in the genus Ellisina by H11rmer 
(1926: 28) and by Hastings (1930: 711) . 

Parellisina Jatirostris NEW ~1·i::cn;s 

PLAT F. 4 , FIGUllES 33, 34 

Zoarium encrusting shells and corallines; yellowish-white in color, 
somewhat glistening. Zooecia moderately large, rather regular ly 
oval, the opesium occupying nearly nil of the front, with 11 slight 
rl!'Y0 \onment or thr !:'"mnor,·;:1 orr!l.;:ion~ p,. Thr m11•~ 1 ri1n i< 
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beaded intcrn11lly, sloping downward, but is rather narrow and there 
is no expansion of the cryptocyst. A minute vcstigil\l spine on either 
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 arc vicarious with a short spatulate 
mandible which is without transverse bar, but has instead two small 
hinge teeth. The avicularium is followed directly in the series by 
a kcnozooecium which has usually a somewhat renifo rm, mcmbrn­
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 11viculari11n 
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 arc 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 chitinizecl. The oper­
culum is slightly heavier than the frontal membrane nnd hns a 
chitinized border. 

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

Dredged at three stations off the mout.h of Gu11nic11 Harbor, Porto 
Rico, at 7 to 27 fathoms. 

Parelli•ina tenui,.ima (C11n11 & na,.,•l r.r) tn2/l 

Zoarium encrusting. Zooccia dist.inct, much elongated, elliptical 
or fusiform. Mural rim vpry thin, smooth. Opcsium with the form 
of the zooecium; ovicell small, globular, finely granular. Avicu­
lnrium falciform, unguiculated, with two small lateral denticles, and 
placed in the proximal portion of a zooecium with an aborted poly­
pide (kenozooeciurn). 

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. 

Ul:;JJUUN, IJJffOZOA Ul" l'OU1'0 UICU 

Alderina irreguleris (~111iU.) 18i 3 

Zoarium encrusting. Zoocciu of simple construct,ion wiU1oul. :1vic11-
laria or spines; mural rim granular and enlarged nt the base. 
Opercular valve bordered by a thick sclcritc. Ovicell hyper~t.omial, 

orifice large, not closed by the operculum. 
Smit!. ( 1873: 8) records the species from Pourtalcs dredging, Florid11, 

GO fathoms; Osburn ( 1914: 194) listed it from Tortug11s Islands 8-22 
fathoms; Canu and B11ssler (1928: 28) record it from 11orU1 of Cuba, 
Gulf of Mexico, l\nd Straits of Florida, 30 lo 156 fathoms. It did 
not appear in our .Porto Rican collections. 

CRASSJMARGINATELLA Ca1111 IUU!I 

Zooecia with very heavy Intern! walls, no spines, aviculuria inter­
zooecial, large, oval, or rounded, replacing 11 zooecium in the series, 
with I\ very heavy hinge pivot. Oviccll hypcrstomial. 

Crassimarginatella crassimarginata (Hincks) 1880 

Zoarium encrusting. Zooccia very distinct, lalcrnl wall thick, 
heavily calcified. Gymnocyst small, smooth. Cryplocyst narrow •h·­
scending equally on all sides except near U1e operculum, coarsC'ly 
granulated. Avicularia large, replacing a zooccium in series, wall 
granulated like that of the zooccin, mandible large, semicircular, the 
pivotal bar very heavy. Ovicell rather small but prominent, broader 
than long, heavily calcified. Abortive zooecia are not uncommon, 
sometimes small and ne~JlY closed by calcification, sometimes nearly 
as large ns the autozooecia. In the latter cnsc the wall is granulated 
like that of the ordinary zooccia. 

Porto Rico near the mouU1 of Guanica Harbor at 5 fathoms, one 
small, but m11ture colony on 11 shell. I have the species from Ber­
muda also, on shell at 20 feet. It has not been previously recorded 
from the American side of the Atlantic. 

CRANOSINA C:inn & llusslcr IU33 

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

Cranosina coronals (Hincks) 1881 

The very long transversely set vibraculum, nearly as Jong as the 
zooecium, is a very striking character. T he 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 
:rnd rounded in the opercular region. No spines. The dietellae are 
unusually large. 

Porto Rico, dredged once 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 H1mner 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 tenuiro•tre (Hintks) 1880 

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

AMPHIBLESTRUM Gray 18'!8 

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

Amphiblestrum pu•tulatum (Canu & B<tssler) 1928 

Antropora in.utuloto Canu & Bassler (1$128) 24. 

The zooecia are distinct 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. S. Bassler (in litt.) agrees that pustulatmn should be placed 
under the genus Amphiblestrum. 

CALLOPORA Gray 1848 

Front wall entirely membranous, marginal wall more or less thick­
ened and bearing spines. Oviccll globose, commonly with a rib across 
the front. Avicularia and dietellae. None of the seYeral species 
reported from the West Indian region appear to be typical of the 
genus. 

US/JUUi\' , JJ/ll'OZUA <W /'<J/ffU //ICU 

Callopora pumico•a Canu & Bal'Sl~r 1928 

The zouecia are much separated, with a large gynmocyst anJ with­
out a mural rim. The space between the zooccia i ~ n calcareous pelliclc 
perforated by numerous polygonal pores. 

Not in our Porto Rican collections. Canu anJ Bassler (1928: 33), 
Straits of Florida at 56 fathoms. 

Callopora caudata Canu & IJ11sslcr 1028 

The zooecia are uniserial, with branches at right angles, tubular 
at the base, resembling species of Py1·ipora, 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 (Pum l.nles) 1867 

The zoarium consists of erect, anasto111osing bmnchcs. Smitt 
(1873: 8) gives an excellent account, but the species has not been 
seen since. Pourtales (1867 : 110, Ccllepom) and Smitt (187:l, 
Membranipora), off Havana, Cuba and off Florida at 262 to 270 
fathoms. 

MARSSONOPORA L nng 1914 

Zuurium uni~erial, zooccia narrowed proximrllly into a tube. 

Monsonopora uncifera Canu & Bnsslcr 1928 

Zoarium encrusting ·on shells. Zooecia in linear series, oval, 
elongated, united with each other by filiform zooeciules with a very 
small orifice and arranged in the form of stolons. Opcsium 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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Exechonclla Canu and Basslcl', 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 Execho­
nclla 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 there is a definite pericyst above the cctocyst. 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 cctooecium wholly calcified and covered by 
the adjoining fronta l shields. 

Arachnopusia monoceros (llusk) 1854 

Zoarium encrusting. Zooecia broad, ovate, primary aperture sub­
orbicular, and the proximal sinus with sharp cardelles. l'eristomc 
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) from 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 
hy a true operculum. The cctocyst 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
fmcc to the front wall. 

Exechonella antillea (Qsl>11rn) 1027 

J~cprulia antillea Osburn (1927) 128. 
&iechottella pumieo10. Canu & Dnsslor (l!J28) 70. 

Zoarium encrusting, forming a coarse, greyish layer on shells, 
corals, etc. Younger zooccia more or less shining, in older stages 
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becoming multilaminar, the later layers piling up on the prinrn.ry 
ones with the zooecia turned in various directions. Zooecin very 
large, broad, gibbous, deep, coarsely and heavily cnlcificd, well 
separated even in older stages by deep grooves. The whole of the 
fronta l is coarsely punctured by funnel-shaped openings with raised 
borders, giving the whole surface a much-roughened nppearnnce. 
A minute rounded avicularium, somewhat raised nnd with n heavily 
calcified border, is sometimes present on the lateral angle of the 
zooecium, occasionally on both sides but frequently wanting, nnd 
may be 1tbsent from entire colonies. Aperture very large, rounded, 
with a pair of small cardelles which are situated a little back of the 
middle. The poster is large, broad and similar in shape to the nntcr 
but is slightly smaller. The aperture averages ns wide as long, !Jut. 
there is considerable variation i.n its form. A rounded, thick-walled 
peristome surrounds the aperture, often projecting strongly above 
the level of the zooecium, 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 aperture with a heavy bonier. 
Ooecia appear to be wanting entirely as I have dissected numerous 
zooccia without discovering any evidence of them. 

Zooecial length, 0.80 to 1.10 mill imetel's, averngc 1.00 millimctcr; 
width 0.60 to 0.80 millimetcrs, average 0.70 millimeters. Aperture 
length, 0.20 to 0.25 millimeters; width, 0.19 to 0.25 millimetcrs. 

Cura9ao Island (Osburn 1927: 128, Lepralia nntillea), Tortugas 
Islands, Florida (Osburn ·1914: 213, Phylactella labrosa). Fowey 
Light 15 miles south of Miami, Florida, 40 fathoms (Canu & Bassler 
1928: 70, Exechonelta pumicosa). Very abundant in Porto Rican 
collections encrusting shells, corals, etc., from 5 to 20 fathoms. 

My scanty material from Tortugas Islands was incorrectly de­
termined. At the time the species was described (1927) the descrip­
tion 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 species nppears 
to be widely distributed in the West Indian region. 

Exechonella antillea Nt:;W VAR. spinosa 

PLATB 4, FIGURE 35 

What appears to be a variety of this species differing by the 
presence of tall unjointccl spines to the numbcl' of 10 or 15 on the 
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fully Jurl/J'"tl. f-iimilar, !Jui >.li<JIV!r, >.pit1•;". app•:ar <111 U1•; p•! ri~tnw•;. 
I haYe a specimen from Bennud11 11ml Dr. Bossler h11s kindly hianrd 
nH~ 1ll\1~ from l'.irt. Antoni11, .l:\mai1•a. The :1ppc1irnn1~1~ l~ ~'' 1 liff1•1'\~11L 
that I at first presumed them to be of a different species, but the 
measurements arc the same and I find nu other cli/TcrcnccH except 
in the frontal spinrs. If worthy of n nnme, the n1rirty mn~· be 
l'alled spinosa. 

Family HIANTOPORID AE MacGillivray 1895 

The frontal is a pericyst forming nn 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 c1ilcific11tion of the frontal and the formation of a definite pcricyst. 
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, Execho­
neUa 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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~cnta LiYCS ni the family Wl're fmmcl in l\irln Hico, b11t s111n1' ni tlwm 

may be looked for. 

I~F:Y ro Tin: ~n:cn:~ 

1. A drul:\rin tnmrntc nt tip, umbo with tmnS\"C't~c prun .. '~ . . . ......... .. . 

• · • · • • • • • • • • · • • · • • · · · · · · • •, • · · · .. . ... ... ·, . . . ,, 'J'. lll(r/{{'U/u ~. 
Avicularin. pointed, umbo simple or wanting .... ... . ..... .. , . . ... . ...... .. 2. 

2. A short pointed urnbo present. . . . ... ........ . .. .. .......... . . . 'l'. 11wc1·oml11t. 

Umbo wanting ... . .. .... ............. . ...... .. ..... . ..... ... ........ .... 3 . 
3. Avicularia very long, lanceolate, oral border with se\'eral spines ...... ... . . . . 

. , , , . . , , . . ... ... , .. . ............ . . . , ...... . , ..... .. , . . . . . 'l' . /1111,:colu.lf&. 
A viculnrin. Ju11g, 11u1Tuwly puintc:d, uo urul epinc~ .......... , . . ... '/'. f} m uululit. 

T remogasterina granulata Canu & Brussler 1928 

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

Tremogaoterina lanceolata Cnnu & lla.sslcr 1928 

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

Tremoguterina malleolus Canu & Bassler 1928 

Reported by Canu and Bassler from the Gulf of Mexico and the 
Caribbean Sea cast of Ja1naica at 52 to 60 fathoms. 

Tremogasterina mucronata (Smitt) 1873 

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

Division III 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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l(EY 1'0 THE FAMILIES 

I. Ovicell hyperstomial. . .. .. . . ......... ... . ..... . ....... . ... . .............. 2. 
Oviccll endozooecial or wanting ............ ............. . ..... ........... 3. 

2. No avicularia, zooecin disjunct united by short tubes . ........ ..... ....... . 
.................. . . ..... ............ ASPIDOSTOMATIDAE, page 381. 

Avicularia large, replacing a zooccium in the seri~"' ....... , ......... , . . ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . THALAMOPORELLIDAE, page 377. 

3. Zonrium cup-8hapcd, free; a long vibraculum distal to each zooecium 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CALPENSIIDAE, pngc 373. 

Zoo.ri11m not cupuliform, attached .. .. . ................................... 4. 
4. Zooecial chamber divided into proximal and distal parts by descending wall 

of the cryptoC'yst, a distinct polypide tube present ................ . 
................ ..... . . ............ STEGANOPORELLIDAE, page 374. 

Zooecial charnbr.r not so divided, no calcified polypicle tube ................. . 
............ . ..... . .. . . . . ............... . OPESIULIDAE, pngc 370. 

Fam ily OPESIULIDAE Jullien 1888 

There is much variation in this family, but the oviccll is always 
endozooecial. Avicularia may be small, or absent, or highly developed 
with Jong mandibles which arc winged at the base (onychoccllaria) . 
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 area or united with it. Two 
subfamilies have been erected on the basis of the presence or absence 
of the onychocellarium. 

KEY TO THE GENERA 

I. Avicularian mandible winged at base (onychocellarium) ........ ... ... . . ... 2. 
Avicularian mandible not winged . . .. ... ................................. 4. 

2. Opesinl area ovnl, without opesiular notches .. .... Recton11chocella, pnge 370. 
Opesial area with notches at the proximal comers ................. .... . .. 3. 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1' elu.mella., page 371. 
4. Aviculnria wanting ........ . .. . ...... . .. . .. . .......... . Floridinella, page 372. 

Avicularia present, distal to the aperture . . . ...... ...... . Micl"opora, page 373. 

Subfamily 0NYCHOCELLINAE Jullien 1881 
RECTONYCHOCELLA Cnnu & Bassler 1917 

Canu and Bassler (1917: 25-26) erected three new genera, R ectony­
chocella, Velumella, and Diplopholeos out of a complex of species 
allied to Sinittipora .Jullien 1881. Later (1928: 52) they suppressed 
Diplopholeos and merged its species with V eluinel!a. Harmer ( 1926: 
259) points out that "the only featu res which seem to separate them 
nre certain differences in the extent and denticulation of the avicu­
larian opesia, and in the continuity or othcl'wise of the 111urnl rim "·ith 
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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 R ectonychocella "differs from l' clwnella only in its rarely 
visible opesiular indentations, these corl'esponding to the opcsiular 
muscles placed low and to less calcification of the frontal." Prob­
ably Velumella will also have to be submel'gcd, but as the difTercnccs 
of calci fication about the proximal part of the opcsium may hnve some 
relation to the distribu tion of opcsiular 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 .Jullicn's genus Smittipora, Canu and Dasslcr 
(1928: 52) have pointed out that, "The genus 81m:t ti1101·a is therefore 
not establ ished on sufficient characters since it is the man ifest result 
of a n error of misinterpretation of Smitt's figure 60." If such is the 
case, R11cton11chocclla must rcplare Smill.ipora. My material is too 
scanty to decide the issue. For the present I arc·cpt both gcm•rn of 
Canu and Bassler. 

Rectonychocella abyssicola (Sm it!.) 1873 

Zoarium encrusting or with erect cylindriral slcms with six series 
of zooecia. The mural rim may be rniscd or wanting, in which 
case the zooecia a re separated by a furrow. Cryptocyst convex and 
finely granulated. Opesium often marginatcd, e ither elliptical or with 
only a concave proximal border. Onychocellaria much smaller than 
zooecia, the opesium small and without lateral dcnticles, the mandible 
winged, symmetrical, its point projecting beyond the oval wing. 

Smitt (1873: 6. p l. 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 Ca.011 & Bassler 1917 

Velumella americana Cann & Bassler 1917 

Zoarium encrusting. Zooecia dist inct, separated by a furrow in 
which is a brown line. Mural r im thin distally, en larged on the 
sides into facettes. Cryptocyst concave longitudinally, smoolh, or 
roughly luberculate in older zooecia, depressed. Opcsium 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 cryptocyst with sharp spines projecting into 
the e longate oval opesium, the mandible large, w ith symmetrica l 
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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), Cura~ao, 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. It appears to be well distributed in the West Indian region. 

FLORIDINA Jullien 1881 

Opcsiular 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 
strnight, 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. Opesiulcs 
symmetrical and large. Onychocellarium oval, mandible winged. 

Zooecial length, 0.40 to 0.50 millimeters; width, 0.40 millimeters. 
Smitt (1873, MoUia 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 M1cROPORINAE Hincks 1880 
FLORIOINELLA 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 &: BllSSler 1928 

Zoarium encrusting. Zooecia oval, short. Mural rim thin, snlient, 
much attenuated proximally; opcsium oval, elongated, trifoliate; the 
two lateral condyles salient. Proximal border convex with two irregtt­
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 Porto Rico. 

MICROPORA Gray 1848 

Encrusting. Mural rim ending in a knob-like enlargement on 
either side of the aperture. Cryptocyst covering the entire frontal 
except the aperture and the small opesiules. Ooecia cndozooceial, 
but very prominent. A smnll median avicularium situated just dist.nl 
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 avieularium 
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), Florida, 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 

Cupuloria of authon. 

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 arc flat and free or joined together. The 
two distal processes are symmetrically placed and support the opercu­
lar valve. Opcsiules 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 Jong lash-like, chitinous flagellum, situated distal to 
every aperture. 

Smitt (1873: 15), Florida, 29 fathoms; Canu and Bassler (1928: 
64), Stra'its of Florida, 56 fathoms. Not otherwise noted in the West 
Indian region. 

Discoporella umbetlata (Defrnnce) 1823 

Zoarium flatter than in D . doma, wider than high , umbrella-shapecl. 
The cryptoeyst forms 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 opesiulcs. The fusion of the crypto­
cystal spines easily differentiates this from the preceding species. 

Smitt (1873: 14), F lorida, 29 fathoms; Osburn (1914: 194, C. !owei) 
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 Hincks 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 when• 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 cryptocyst; n more 
or Jess complete calcified zooecial tube through which the tentacles 
arc protruded; and an anterior opesial area which is not quite occu­
pied by the operculum. In Steganoporella there arc two kinds of 
zooecia, one with a larger operculum which apparently represents nn 
early stage in the development of the avicularium, the other zooccin. 
of the ordinary type. In the other genera, ln.rgc intcrzooecinl avicu­
laria are present, which show clearly their zooccin.1 origin. 

l{EY TO T H E GENF.RA 

I. Cryptocyst surrounding the opesium like n shelf . . . . St1·on11n11m·c/Jn, pnitc 375. 
Cryptor.yst not ourrounding the opcsium . ..... ....... .......... . ........... 2 

2. Polypidc tube continued forwnrd promincnt.ly nnd «Hnrwlrnt cxpnndrcl, trum-
pet-shaped; opcsium ll\rge . . . ............ ...... . Si1'/io11opor<'lirl, pn1tc 376. 

Polypide tube not free "t the sides; opcsium "nnll ... . J,nbioporr•lln, pnl(c 376. 

STEGANOPORELLA Smitt 1873 

Zooecia completely covered by a frontal membrane, beneath which 
is a porous cryptocyst cxtcncling fo rwnrd ncn.rly to the opcrcul11111 
and ending in a median oral shelf, also continued around the sides of 
the aperture in the form of a projecting shelf. Normal indivirlunls 
with a large operculum which is supported by an arched sclcritc. 
Avicularian individuals with a much larger operculum with n pointed 
sclerite. Both types may have chitinous teeth on the chitinous 
opercular border. The avicularian individuals possess polypidcs and 
are therefore but littl.c modified toward avicularin. 

Steganoporella magnilabri• (Dn•k) 1854 

Zoarium encrusting, or erect and frill -like. Zooccia lnrgc, with 
raised walls. A porous, depressed cryptocyst desc.cnding deeply to the 
level of the polypide tube occupies ncnrly half of the frontal area. 
Beyond this is the median oral shelf, with the polypide tube beneath 
it, and this is separated from the lateral walls by a membranous arcn 
on each side in the form of a deep notch. Zooccia of two types. In 
one the operculum more or less semicircular with nn inverted U-shaped 
main selerite and with small chitinous teeth on the horner; the other 
with a much larger operculum with nn inverted Y-shapccl main 
sclerite, which is usually somewhat broader distally with a straighter 
distal border armed with heavier teeth. T his latter type of zooccium 
is in reality the avicularian individual, so little modificcl from the 
ordinary form that the polypide functions in the usual manner. 
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2. J\fandible short, in the form of a gothic arch .......... . ..... . ........ . .. . . 
· · · · · · · · · · · · .............. .. ... . . .... T. oothica var. /loridana, pnge 378. 

M andible clongntc, curved sidewise .... . .... . ... , ...... T. Jalcifera, page 380. 
3. Aviculnrinn mandible and Rister zooecium symmetr ical .. . 7'. mn11ori, page 379. 

Aviculurinn mantlihle nnd sister zoocci11m unsymmetrical .. . ...... . . . ....... . 
· . · · · · ·.. . ............................ . ........... T. di11tortn, page 380. 

Thalamoporella gothica NF.W VAR. Roridana 

PLATE 5 , FICUnr.s 42, 43 

Zoarium encrusting or erect. Adoral areas present, sometimes with 
tiny, rounded tuber.cles. Opesia nearly circular with a rounded sinus 
without proximal shel f. 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 cryptocyst incomplete, leaving a semicircular 
or semielliptical membranous area behind the mandibles. Ovicclls 
not observed. Spicules in the form of cal ipcrs, large or small and 
intcrgrnding. 

Zooccial length, average 0.55 millimeters, range 0.50-0.65 milli­
meters; width , average 0.23 millimeters; range 0.18-0.27 millir1eters. 
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. labiata (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 cryptocyst at the level of the opesiules, 
and the form of the spicules. It differs, however, in the absence of 
the calcareous lower lip, in the somewhat smaller size of the avicu­
laria, in the absence of the compass form of spicules and in the 
smooth inter- and disto-opesiular cryptocyst. It is probably better 
to keep it separate, at least for the present. 

Porto R ico, encrusting a shell at 8 fathorns, off Guanica Harbor. 
Tortugas Islands, Florida, on a shell on the beach, and in 10 fathoms 
on sponges (Osburn 1914 under T . rozierii). 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 Capt.i\'c l slnml, 
Florida. 

Thalamoporella meyori Nt-:w :--r•;cn :.'i 

Pt.ATY. 6, •·1r.u11"~ 46, 47 

Zoarium encrusting on shells and corallincs. There is a fairly close 
resemblance to T. granulata Lcvinscn as restricted 1.Jy Harmer, hut 
the hinge dcnticlcs arc less prominent, the border of the sinus 11~ually 
distinctly granulated or crenulate. The ndoral areas nrc well deYcl­
oped with strong and sharply pointed spines, but these may be en­
tirely lacking, as in the author's figure (1914: 197) . The sister zoocr.ia 
of the avicularia are symmetrical, and the avicularinn cryptocyst 
covers the avicularian chamber up to the hinge line except for two 
small opesiules. These avicularian opcsiules may be scparntcd from 
the border as in the author's figure of the species, or one or both may 
be in contnct with the border. The nvicularian mandible varies 
somewhat in form, but is nearly symmetrical as shown in my figure. 
The zooccial opcsiules both descend to the dorsal side and arc usually 
closed. The spicules arc of two kinds: compasses and rnlipcrs 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 Yary considcrnl.Jly, rnnging from 0.40 
to 0.80 millimeters in length, and from 0.20 to 0.40 millimctcrs in 
width. Most of \.he zooecia, however, will range pretty closely 
around the average, 0.6(} millimetcrs long, by 0.30 millimetcrs wide. 
The avicularian measurements ·are about as follows: 0.20 millimct.crs 
to the hinge line and 0.35 millimctcrs for the mandible. The widest 
part of the mandible measures about 0.15 millimcters. . . 

Harmer in his splendid review of this genus (1926: 297) md1catcs 
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. 

I dedicate this species to the memory of Dr. Alfred Goldsborough 
Mayor, a well-known authority on marine zoology, and for m~ny 
years Director of the Carnegie Institution Laboratory for Manne 
Zoology at the T ortugas Islands. 

Not found in our Porto Rican collections. Osburn (1914 : 197. 
fig. 8, T. granulata), Tortugas Islands, Florida, encrusting shells and 
calcareous algae. 
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Zooecial length, variable, 0.75-1.45 millimeters, average about 1.00 
mi Iii meters; 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 charncteristic species of the West Indian region. My 
specimens are nil encrusting except those from Station 2347, which 
ri~c in I\ bilRminnte frill. 

SIPHONOPORELLA Hincks 1880 

KF.Y TO THE SPECIES 

Zoarium encrusting; zooecia somewhat elliptical, large, zooecial length, 0.70 
millimeters; width, 0.50 millimeters .............. , ... , . ...... , .S. granulosa. 

Zoarium erect, cylindrical, bifurcated, rarely lamellar; zooecia more reef.angular, 
o. tubercle in ea.eh interzooecial angle; size smaller, length, 0.60 millimeters; 
width, 0.36 millimeters ................................... ,., ... S. dumonti. 

Siphonoporella granulooa Canu & Bassler 1928 

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

Siphonoporella dumonti Canu & Ba~sler 1928 

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

There is a possibility that granu[osa 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 

Zooccia 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 calcareous lamina. (Labiopora Levinsen 
1909, preoccupied.) 
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Labioporella sinuo!a NEW srr.ctF.S 

PLATE 5, FIGURES 10, 41 
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Zoarium encrusting. Zooecia in regular series, slightly broader 
near the middle, all of the outlines usually sinuatcd. Mural rim 
thin and raised, its border delicately beaded, continued without 
change around the distal end of the aperture. The perforated cryplo­
cyst is nearly flat, descending slightly to just behind the opesium, 
where the middle portion is slightly raised lo 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 hasc of the clis t.nl wocciun1. 
Tile proximal border is more or less straight, sligh tly sinuntcd at its 
middle where the polypidc tube scarcely projects. A vicularia want­
ing. The specimen was dead and the opercula eroded. 

This species was listed by the writer (1914: 196) under the name 
of Steganopore!la conncxa Harmer, from the Tortugas Islands at 12 
fathoms, encrusting a shell. It did not appear in the Porto Rican 
collections and, as far ·as I am aware, the genus has not hitherto been 
noted except in ~he 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 s ide 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 cryptocyst which is 
perforated by two asymmetrical opesiules. Opesin and orifice prac­
tically coextensive. The opesiules descend to the basal ~r the lateral 
walls. The ovicells have a cavity between the eclooec1um and the 
entooecium divided by a median suture. The avicularium is situated 
at the base of a new zooecial series. 

KEY TO THE SPECIES 

J, ! ::~~::~:~~ r~~i:~:~. ~t. tl~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~ 
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ThalamoporeJla djstorta ~EW SPECIES 

PLATE 6, FIGU RES 48, 49 

Encrusting. Zooecia with perforated cryptocyst which descends 
very slightly to the region of the opcsiulcs. 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 
symmetncal 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. I ts 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 opcsiulcs much as in '1'. mayori. The mandible of the 
avicularium is asymmetrical with a straight border next to the sister 
zooecium. Ovicclls 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 0.66 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-hoUandiae 
(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 cryptocyst of the avicularian 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 
PLATE 5, FIGURES 44, 45 

Zoarium encrusting on algae. Zooecia with walls thin and delicate, 
cryptocyst thin, depressed toward the opcsiules, ·with a few scattering 

OSllflJIN, 11/ll'OZOA IW 1'0111'0 ///CCI 

pores, between and beyond the oµcsiulcs fill(•ly tubcrculnt.c; aperture 
somewhat longer than broad with a rounded sinus. Opcrculum wit.h 
only a short small sclcrite on each side near the hinge. Adoral areas 
well developed, with small pointed adoral spines. Opesiulcs unequal 
in size, the larger descending always to the dorsal side and its inser­
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 cryptocyst incomplete, 
reaching only about half way to the base of the mandible and leaving 
a semi-elliptical membranous area. Ooecia not present. 

Zooecial length, average 0.60 millimelers, range 0.53 to 0.66 milli­
meters; width, average 0.30 millimeters, range 0.24- 0.35 mill imctcrs. 
Avicularian mandible, average length 0.30 mill imeters, range 0.26-
0.40 millimeters. 

Tortugas Islands, 5 fathoms, one colony on algae (Osbmn 1914: 
197); Campeche Bank, Yucatan (Levinsen 1909: 186); otherwise 
known from Australian waters. My specimen compares closely with 
one from the Java Sea sent 111e by Lcvinscn. Not t.nkcn aL l'ort~i 

Rico. 

Family ASPIDOSTOMATIDAE .Jullicn 1888 

Zooecia with a short polypide tube, not continued under the crypto­
cyst, usually provided with marginal flanges. The two opcsiulcs in 
the form of narrow incisions connected with the aperture. Oviccll 
hyperstomial. 

MOLLIA Lnmouroux 1821 

Zooecia separated and united by cyl indrical joints. Opesium tri­
foliate. Opercular valve not in contact with mural rim. Ooccia 
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. Opcsium trifoliate. Operculum 
simple, membraniporidan, supported by cardelles, but not touching 
the zooecial wall. The opesial space behind the operculum may 
serve for the passage of opesiular muscles, 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 Amphiblestrnm" in the 
Alderinidac. Ooccia pron1incnt, 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 erect and cylindrical. Zooccia in longitudinal 
series but usually appearing alternate because of the manner in which 
the base of each zooecium is overgrown by the sides of the neighbor­
ing zooecia. Frontal area completely filled in by an imperforate, 
depressed cryptocyst. Spines wanting. Avicularia vicarious, with­
out transverse bar. Ovicell immersed in the base of the distal zo­
oecium, with a special opening. 

Family CELLARIIDAE Hincks 1880 

Cryptocyst covering the whole frontal zooecial wall. Opcrculum 
simple, well-chitinized, bilaminar, with a straight or concave proxi­
mal margin, a pair of strong supporling denticles (sometimes one 

, broad median denticle). Avicularia vicarious, the submandibular 
area partly closed by a cryptocyst. Ovicell embedded in the distal 
zooeeium, 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 nodo•a 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 at.hers. 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 also in the Pliocenc deposits of 
Panama. It did not occur in t.he Porto Rico drc<lgings. 

Cellaria sinuosa (Hassall) 1842 

%oarium dichotomously bnmchcd, int.crnodc~ long nnd istout, cylin­
drical sligh tly U1ickened towards the top, the cxtrcmiticis rounded. 
%ooccia ltncng1·-~h11pcrl or hcxngonal, or arched aho,·c and t'l)IC'rin~ oIT 
below. Arc11 finely dottl'd , walls minultoly grnnulnr. Orifi<·c arched 
above, placed almost at the top of the area, with a 1mwh rniised lower 
lip, which forms a broad and prominent p late in front. Aviculnria 
at the top of a cell, often set obliquely, with a triangu la r 111a11dible 
pointing downwards. Ovarian opening at the very top of U1e :1rc11, 
elongated transversely, with a broad tooth 011 the lower niargin. 

Por to Rico, a few Llcad fragments apparently belonging to this 
~peeies dredged off Carihe Island at 8 fathoms. Canu nnd Bassler 
(l928: 72) hnve listrd it for t.hc North Anwricn n <"oa~t, L':t~t . 11[ Cape 
lfotteras, at 102 fathoms. 

Division V CELLULARINA 1:(111itt. 18li7 

In Lcvinticn's revision of the Chilostnnmta in 1909 U1c n11·111uc1':> o f 
the present group were placed in his first division, .M11l11coist1•ga. It 
has been found advisable to extend the nmnbcr of divisions and in 
1926 Harmer reestablished Slllitt's old name for the present group, 
with a redefinition and the exclt18ion of ccrtnin for1118. This change 
has been accepted generally. 

H:t_;y TO TH}; F AMll.lV.$ 

1. Znucria. fo1·i11)( in opposite rlirect.ions, usually in pnirl" b:u·k tu h:H·k. . . . . 2. 
:l.,oorc·:a 11 1! fn.cin~ in nearly lhc .... a.me clircct.inn .... . . ......... ...... .. .... a. 

2. 8c,.,ilc 11vi1:11l11ri11 ouly . . ... . . .. . . ..... . . . ... FAHCIM JN,\llll D,\1':. pug" 3110. 
Pc1l11ni:11l"tc avic11l11ri1L nl•o prc,.,nt ...... . ...• ... El'Il:\TOMIIDA K p11~r 402. 

3 . %oorci" K<•111u·11ted , ronnrcl.c1l by 1.uh11lnr JWO•'<'•"''"· ... BE,\NJJJ)Al•:, pugc 307. 
i'.uoccin direcl.ly ntt.achcd t.o euch other . ..... . . . ...... ..... . . . . .... .... . . . 4. 

4. A,·iculal'ia i::cs$iJc, n dorsal vihnu•1tlm11 11:;1ially pn•:-<1•111, a ~c·11 t.um w:un11.v par-
li11 ll)' r·o,·c1"" the uprrturc ....... . . . .. l'CH.lll'OC'.ELL,\JUID:\K pn~c 38;1. 

Avi<·11larin pedtm«ulatc. vibmc11l11m nnd sc11lt1111 a.h~c·nt .................... 5. 
5. 1hi1:11l11ri11 vc1y Ion~ prd1mt·11l11J,-. ....... .. BICI;;J,f,,\l!JEl,LIDA I•:. pn~c 3!16. 

A\·i1·111nrin all f:;h01·t twdkrllalr: "hircl.s hl":iils" ........ Bl T<~ tTJ ,JJ.)AJ;;. pt1Jl:C' 388. 

Family SCRUPOCELLARIIDAE Lc\·inscn 1909 

This family is usually considered the basic one in th is division. 
The zoarium is erect or spreading, unilaminnr, usually biserial and 
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attached to the sub:stratum by ratlicles. A highly specialized spine, 
usually witlened into a shield or branchctl (the scutum) bends over the 
membranous area, but is sometimes wanting. Sessile avicularia and 
Yil:>rncul:1 usualh· ure~!'nf It i• :i lurf!<' and rath!'r diversified family. 

:-~';'.~L'"!~ :1i::1,•itf'•: '•' l'.'I . , ,~:1;.'7" =·~ ,·~.~ :'":h:~ •i;.~ 
~ ....... -. · "":·' '!"\Y ~:~""':"~ : Y ' .-.,;:,.·~ l°'l;,I-:"'• 

SCRUPOCELLARIA ,·an Bene<len 1845 

KEY TO THE SPECIES 

I. Oriccll with se1·cral rounded pores, only one axillary vibraculum .. . ....... 2. 
Oricell imped orate or with one large central fcnestra, two axillary ,·ibrncula . .. 

. . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . S. 1naderen~i$, page 357. 
2. Zooc·rin stout , not strongly nnrrowecl below ope5in ..... . S. reoulnris, pngc 384. 

Zooecia slender, narrowed below ope.sin . .. ......................... .... ... 3. 
3. Opesia equal to half of frontal length, vibrnculn1· grnove at right angles to 

zooecial axis ...................... . . . ......... . S. berthollettii, page 386. 
Opesia shorter than half the frontal length ..... . .......... , . . . . . . . . . . . . . . . 4. 

4. Lateml avicularia very smnll an<l inconspicuous, vibracular groove at a 45 
<lcgrec nnglc with •oucciul nxis ................... . S. cornigera, page 386. 

Lateral avicularin prominent, vibracular grnore nearly in line with zooecial axis 
......................... . ...... . ............. . ..... S. pusilla, page 386. 

Scrupocellaria regulari3 NEW SPECJF.S 

Cdli.loriri ccruiC-t'lrni• Smilf. (1872) 14 (non &rupocellaria n:r11irun1i"' U1L .. k, 1852). 
Sr:rupucdla ria cervicorrii• Verrill (JOOO) 60t .-03bum (1014) 102. 

Among the species of the present list this may be distinguished by 
t.he short, wide zooecia, the opesia occupying more than hnlf the frontn I 
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 zooccium), 
projecting, its groove straight and about median, t he vibraculum 
about four t imes 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 
~ymmetrical alciform decoration. The ooecia are large, spherical, 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 milliml!ln~; width, 0.165 millimcter~. 
Diameter of radiclcs, 0.053 millimcters; vibracnla rnaching a length 
of 1.5 millimeters, but usually shorter. 

Florida Strait.<: , Smitt: Bermuda. \·errill; Tortugas Island:: , o~­
burn. Porto Rico, off Guanica H arbor, Stations 2343, 234i, 2359 
and 2385, at 7 to 30 fathoms. 

Appllrcntl~- !hi~ i> 110! S. coTicomi,< Un~k IS;i2. H:irnl<'r ~(:1k' 
1 JP:!tl ~ ~~;; l th:l! hl' h:1~ t':\::llllith'd gll:-:k .:-' ! YPt' n1:lf<'l'i:\l :l1hi ht' l'l:h't':O: 

c.-1Ticc>rni,< umkr thl' >~·1wnym~· <>r° ;:;. di<1d1:11;a Bu;k lS..»:3. l'ht·· \\ ,·;t 
Indian species which has masqueraded under the nnmc of cervicomi$ 
for nearly 70 years tliffers in the following points: 

1. The ovicell is longer, has a much nnrrnwer apertut"e and lacks the tubolni· 
pores of diadema. 

2. There n.rc no "giant'' a,·icularia such as occur in Uotb diodema and cervi­
cor11is . 

3. The vibrncular chamber is larger, nenrly in line with the zooecia, its groove 
is strnight nucl lon~itutlinol, and t.hc ,·ibr:1<·uh1111 nppc:n" t.u I.Jc 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 regulaiis in reference to the appearance of the intcrnodes and the 
even distribution of the appended structures. 

Scrupoceltaria pu•illa (Smitt) 1872 

A slender anti rather delicate species, spreading among algae und 
colonies of other bryozoa. The zooccia arc curved and considerably 
narrowed below the opcsia. The maq;inal nvicnlaria prominent with 
11 triangular beak which is decurvcd at the tip. Frontal aviculari1i rare 
and very large, elongate spatulate ancl straight, with a clecurvcd tip. 
Ooccia hemispherical, with scattered pores which arc slightly raised 
into short tubes. 

Harmer (1926: 382) has placed thi8 species under the synonymy 
of S. spatulata (D'Orbigny), but with this I mu~t · disagree for the 
following reasons. The giant avicularia are always frontal in posi­
tion, usually on the axial zooccium below a bifurcation, though they 
are not always there an<l they may occur on other zooccia. They 11rc 
directed downward and occupy practically the whole of the fron tal 
gymnocyst. The marginal avicularia, which arc often enlarged in 
spatulata, are entirely unmodified in vusilla. Smitt's figures (pl. 5. 
figs. 32 to 34) agree closely with 111y 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, howenr, agrees and 
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his description states thut they arc rure aml limited to the median 
zooccium at the ramification. 

Zooccial length, 0.44 millimeters; width ut broadest part, 0.10 to 
0.12 111il limetcrs. Diameter of rndiclc, 0.025 111illimctcr:l; longc~t Yi­
bracula, 0.90 milli meter8 or more, usuall y about half that length; 
longest spines, 0.66 millimctcrs, usually much shorter. 

Florida, Smitt (1872: 13, Celluluria) in Pourtales' collections; 
Tortugus Islands, Osburn (1914: 191, under .S. cornigera, as a recent 
re-study of my material show~ 11 mixture of the twu species). In 
Porto Rican waters it occmred a t St11tions 2353, 2354, 2357, 2363 and 
2367 uff Guanicn H11rhor, and :it Station 2377 off Tallaboa Day, nt 6 
to 20 fathoms. 

ScrupoceHaria cornigera ( l'uurLalcs) 1SG7 

Pourtalcs description of hi~ <.:anda cornigera is very ina<lcquutc, 
hut 8111itt (1872: 14, Cellularia) had sonic of his material, furnishcll 
a full tlcscription 11nd accepted the specilic nume. Osburn (1914: 
191 ) recovered it at the Tortugtts at 10 to 15 fathoms. The species 
ditl not o<·cur in 0111· .Porto Hican collections, nor hus i t l>een noted 
elsewhere except for Marcus' recent (1937: 55) report of it at Rio de 
.Janeiro, Brazil. 

Hanner (1926: 383) indicates that comiycm "seems to l>c closely 
allied to S. pusilla." It differs from pusilla, however, in that the 
vibracular chambers are smaller and are broader than long, the 
marginal avicularia a re smaller and the fronll\I avicularia are alto­
gether different. 

Scrupocellaria bertholletii (Auclouin) 1826 

The zooecia are somewhat elongate and are narro"·ed rnther sutl­
denly proximal to the opesia, which occupy about h alf of the frontal 
length. Three or four outer and one or two inner distal spines are 
present. The scutum, when fully developed, is a four-pointed spine. 
T wo points are more frequent, or only one, and often there .is no _indi­
cation of the scutum. There arc two types of fronta l av1culana: a 
small triangular one immediately below the aperture, and a giant one 
with 11 longer pointed mandible in the snmc position. The latter is 
usually present on the axial zooecium below a bifurcation, but m~y 
appear elsewhere. Frontal 11vicularia arc wanting on many zooec1a. 
The small laternl avicularia indicated by variolls authors as usually 
present appear to be wanting' from West Indian material. The ooecia 
are rounded, but may be somewh11t longer than broad, with a number 
of pores, the openings of which may be raised somewhat above the 
surface. Radielc fibers strongly a rmed with retrorse hooks. 
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Zooecial length, 0.40 to 0.45 tnillimrters; "·idth, 0.15 lo 0. 18 111illi­
meters; diameter of radicle, 0.035 millimetcrs. 

Porto Rico, Station 2381, off Gunnicn Harbor , ~rwrnl <'nloni!'8 nt. 
five fathoms. I luwc the specie~ from the Tortugn~ !~land~, anti a 
colony from Dcnnuda rolli>rtcd by Dr. H. Prat. i\farrus (1938: 24) 
lists it for Santos Bay, Brazil. It is widely distributed in the cnstrrn 
Atlantic, Mcditerrnncan, and Hcd 8ea1<1 nn<I Ha~ting~ hn" li~trd it 
from the Galapagos Island•. It. 1111~ not previou~I~· h ('('l1 rcconkd 
from West Indian waters. 

Scrupocellaria maderensis Brn4: 1S60 

This species may be distinguished in Wl'st Indian \\'llt<"r::< hy t.lw 
presence of two nxial Yibrnculn, 11 broad ' 'rcsr(•n ti( ' (' ryptocy~t in I.he 
proximal side of the opcsium, 11nd t.ltc l>roMI .•<,11t.un1 11·hi<'h i~ trnn­
cated next to the opr.rr11h1m. The oorr.in :ire ~omc·11·hnt. flnt.t.rnrd nncl 
lack the usual porrs. 

Reported to the author (in lilt .) by Dr. Anna B. lla~ting~, from 
the Tnrt.uga.• T~ln11<l8, in thr Colma n nnd Tandy <"nllrc·tinn .~ 

CANDA l.:unonronx 1Sl6 

'!'he most striking drnrnrtcr of this grnu~ i~ the union of t.he 
branches by cross ra<licles whirh run from one Yibn\l'ular rlrnmbrr to 
another. The oviccll is 11s11ally surmountc<I by nn nviculari11111. A 
~r.utmn may or may not. be present. Othrrwi~c, likr 8cn1porrl.l11rir1. 

J(fo~Y TO THt-: ~rt-:.C-tt::.q, 

J. No dist.nl spine~. no ~c11 t.1i'il1.. . .. . . . . . . .r.. cf/rnibicn, J1:1J.t<" 38i . 
One or two distal spin~• ... . , ... . . ..... , . .. • ... .. .... . ... . ... .... .. . , . . . 2. 

2. ::iruL11m well <l r.l'dOpr.<I ..... . .. .. •. .... . . • . . . . ... . . .. . G'. rcti fom1i<, l'llgC 3&~. 

Srut11m nb"l'nt ....... ... ... ..... ... ... . ... . . .. .. . ... .. C . . •i11171/~z , pop;c• 3.'lS. 

Conda caraibica Lcdn~n HlOfl 

This species is easi ly distinguished by the nbscncc of l>oth lho 
8cutum and the clist11l spines. The proximal gymttoryst is short, not. 
more than one th ird of the frontal length. Vibraculnm rnlher stout, 
about as long as the width of a branch. Neither oorrin nor nvicn­
lnria have been note<l. 

Drscribed hy LcYinsen (1909: 142) from " W<'st Ind ian rnatcrin.l," 
without exact data. Tortugas I slands, Osburn ( 1914: 192) at I fi 
fathoms. Port-0 R ico nt Stations 2334 nncl 2357, Gunnica Ifarhor, 
at 3 to 17 fathoms. 

• J .. "t"r Dr. Ho!lltings hns wri1. lf'n l lrn t 11hr hn ~ :11xo fouucl .~. / rn1Hli1t KirkpAf.ti1·k lAAR, i11 lhl" 
Cnlmnn nn<l Tnndy co ll~tionfl: fro m the Tnrt11s.:ns J,_l nncl~ . 
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Cnnctn r~tiformi• Pourl ~I~~ IS(\7 

Zoarium dichotomous, the branches connected every few zooecia 
by cross rudiclcs which give 11 l11dder-likc nppc11r11ncc. Zoocci11 fac­
ing slightly out1rnrd. One or two ~hort terminal ~pine~. Oprsin oc­
cupying about half f.hc length, a brnnd ~cutum covrring 111o~t of tlw 
aperture. Avicularia wanting. Vibrnculnr chamber large, the $Ulcus 
somewhat curved and placed at an angle of about 45 degrees. Vi­
hrnculn short, 11s1111lly not longer thnn t.hc width of n hrnnch. Ooecin 
rounded with a small raised lip. 

Florida, Pourtales (1867: 110); Gulf of Mexico and Straits of 
Floridn, Smit.t (1872: lG, Cnb~rcn); Gulf of J\kxir.o nnd fltrnits of 
Florid a, Canu nud llasslcr (1928: 43, Scrupocclluria), :IO to 270 
fathoms. It did not occur in our collections from Porto Rico. 

Canda •implex Dusk 1881 

Zoarium sprcnding, rather closely rcticulo.tc. A small spine nt 
each upper angle. No front.al aviculnria cxrcpt 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 
11urface. The ooecia arc attached by a ~hort stalk and t.he avicularia 
nre free ly movahle on longer m· ~hol'ter pediccls. 

Kr.v TO THF. GENBllA 

1. Dranches consisting of three or mol'e parallel rows of zooecia ..... .... .. . ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dendrobea,.ia, page 392. 

Branches of only two rows of zooecia .. , ...... . ..... . .. . , . . .. . . .. . . . . . .. . 2. 
2. Zooecial branches attached to slender joiute<l stemo which consist of mo<lili•<l 

zooecia (kenowoecia) . .... . ..... .. . . . ..... . . .. .. .. Caulibugula, page 392. 
Stems not so formed, stalk kenozooeciu 1.11.JS<:nl ............ Bugula, page 388. 

BUGULA Oken 1815 

KEY TO THE SPECIES 

I. Branches composed of 2 to 4 seri•s of zooecia ....... .. B. flabe.llata, pnge 391. 
Branches with never more than 2 series of zooeciu ......... . ... ......... .. . 2. 

2. Color reddish brown •••..•..•............. . ...... .........•.. . ....... . ... a. 
Color pale, yellowish or gra.yish.. . . .. . .. . .. . . . . • . . .. . . . .. . • . .. .. . . • . .. . .. 4. 

nSRC'R.Y. BRHJVU np rnRTl1 /Uf'I} 

:; . Avirul!\ri!\ nh~1'nt ................ .... ... . . . ... . .. ..... . n. 11rritinn, p~l~t' :l"fl. 
:\drulorin prel't'l\I ........... .. .. . . .. .. ... .. ............. /J. 111i11i11111, I"'"" ;\\~I. 

·1. C:olony ~implc; nvif'ul:tri:t nh~nt. ; opr$in O\'nl. not. mnl'c t.hnn linlf t.lm 7.0&1·i:1I 

length ...................... . .............. . ... . n. jnlin.•lo11i111'. p111tr ~n2 . 
Colony more complr.x ; nviculorin prco;cnt; opcsin longer .. . .......... . ..... 5. 

5 . Oocri:l. ,·rry ttrn."tll, hrmi~phrrir:t l. inron~piruou.!' ... .. . n. ,,,;rrnnrr/n. rric" :J!l l . 
Ooccin. Jnq~cr, ron~pic110ti~ ... . . . ... . ......... . .. . . . . .. . ... . .......... . .. fi. 

6. A'·ir111Rrinn benk long, gently decnrved . ... . . . . . . . .. . . JJ. n1•ic11/ario, pn~" 3!JO. 
Rr.nk ~hort. ,qtrongly dcc11rvrd. OOC<'in. hh1c-p:rny . . ... . ... n. rlrmlnltr., p~p;c 3R!l. 

Bugula dentata (L:imo11ro11:<) 1816 

Zoarium erect and branching, t.he branches nanow, biserial, the 
oll l·<'I' d iRl.nl "0 1·1 11·r~ of lh<• wnc•1:i1t lii.111, prnj1•ct .i11~ . rndicll'~ rnnt.rih11 t­
ing to the formation of 11 short, stout stalk. Zooccin turned 801111,whal 
t.oward each ot.hcl', t.he 011t.el' nnglc ~om!'wh nt. inrnllerl. OprR in 11hout. 
t.h 1 ·«e-fo11rt.h~ llR long 11" the fronl., n1t1Towc'd prox in111lly 11101·" 111· k""· 
Thl'C<' long, stout, joint.C'rl spines on thr 011!<'.r rlislnl mnrgin 1111rl n ><1111111 -

cr one on t.hc inner corner. A vicularia of two kinds, a smaller one of 
ordinary type with hooked beak which is slightly sinuated, situakd 
below the middle of t.he zooecium on the outer border, and a much 
larger one (not present in Porto R ican specimens examined) with nn 
elongate boat-shaped mandible. T he ooecia arc globulnr, situalcil 
between the inner and the distal outer spines. They are inclined to­
ward the midline of the branch and rotated slightly so that their 
npertures open somewhat away from rarh other. In fresh spcr.imens 
t.he ovicells are of n d istinctly blue-gray color, b1tt this fades in the 
course of time in alcohol. 

The spcr.iP.s has a wide distribution in wnrmcr waters, \Jut. t.h i~ j , 

thC'. fi rst time it has been not.crl in 1.l 1c western Atlantic. Porto Rico, 
Stal.ion 23r:i3 nnd 2357, off the m011th of G111mica Harbor, al 71/~ lo 
13 fathoms. The material is very scanty, but ooccia nrc µlent,ifu l 
nnd all the characters of the species are well defined, except that nonr 
of the lnrger avicularia are presen t . I have also 11 small specimrn 
rollected by D r. H. Prat at Bermuda. 

B ugula neritina (Linnncus) 175R 

Zoarium erect, bushy, forming reddish brown tufts oft.en three or 
four inches in height, the basal portion supported by numerous de­
scending radicle 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 ~pines wanting. The ooeeium is subglobose, att.nched at the 
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inner corner of the zooccium by a short pediccl 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 distinctive among our American forms. 

Tortugas Islands (Osburn 1914: 186) and Curn<;ao 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 ns far 
north as Beaufort, North Carolina, and Marcus (1937: 67) records 
it as far sou th as Santos, Brazil. 

Bugula minima (Wnt.~rR) lnOn 

/J. 1H!rilinu vn r. mitt i1110 WnLr.ni: (HIOO) 136. 

It appears that this form shoulcl be raised to the dignity of n dis­
tinct species for the following rcaRons: (1) the characteristic rlilfcr­
cnces listed by Waters (size of zooccia and ooccia, 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 Ii) ; (3) the 
colonies never reach the size of those of B. neritina even when grnw­
ing under the same conditions. The avicularia are somewhat elon­
gate and narrow with a long beak nnd are attached at the si<le of the 
lower end of the aperture. 

Porto Rico, Guanica Harbor on piles of <locks. Oshurn (191 4: 
187) Tortugas Islands. 

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

Bugula avicularia (J,innncus) 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 Synnotuin avicularia, apparently confusing it 

lllWl l /lN, 11/ll'<JZ<JA <W l'<Jll'/'11 JI/I'll :rn1 

with my reference to S. at•icularc (Pieper) aL the Tortugn~ I~la.nd' 
(Osburn 1914: 191). 

This species rlid noL occur in our Port.o Rico collcctionR. 

Bugula microoecia O•l111rn 1Dl4 

nunuln mi~r~rio. (}.iihum (J0 14) 187. fl.11:!'1. l , 2, J. 

Zoarium delicate, composed of a central stalk with long, narrnwly 
Rabcllatc branches arising in an irregularly dichotomous fashion from 
the main stem. The stalk, as well as the basal part of its hranchl''• 
c.onsists of very much elongated and modifiP.cl zooecin nrrnnged bi­
serially. The form is therefore somcwhnt intermcrliatc between 
Bugula and Caulibugula, but the stalk zooecia contain polypidcs 111HI 

occasionally have avicularia. D efinite joints arc present at tlw bi­
furcations, but these are not so well de\'elopcd ns in Cnulibuo11l11 . 
Numerous strong rad iclc fib!'r~ arise from thr. lowrr Rt~· •n zooeci11. 

Zoocr.ia long, slender, litt.Jc expanded; fron tal :qwrh1rc cxl<-ndini.: 
almost to the base anrl facing somewhat towanli: thr. nxis of thr 
branch; nvicularium short, stout., with i:t.rongly drc1n·vr<l beak, ~rt. 
on a very short stalk near t.lie distal end of the oulcr border ; th1~ 
distal outer border is continued into a ~hort, stout, point.eel spine. 
Ooccia very small, hcmisphcricnl, set very low down, very i111·1mHpil'll-
011H and partially hidden by the spine. 

Tortugas Islands (Osburn 1914: 188) at 18 fathom~, several <·ol­
onics, the largest 2.5 inche-s tall. Porto Ri1·0 1 St.ation 2353, nff t.he 
mouth of Guanica Harbor, 7% fathoms. 

Ruoula mollis Hanner• (1926: 441i) i~ 1111wh lik<· B. 111ir.rooe.cio in 
many respects, but it appcari: to be> a !'oar~l'r ~perieR with more spim·s 
and with the joints less completely <ieYclopcrl. There appear k1 he 
rlifTcrences in the ooecia also. 

Bugula flabellata (J. V. Thom1,.,on) 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 rlistal margin. Aviculnrin 
moderately large, longer than the width of n zooecium. Ovir.ell 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) 1 Smitt (1872 : 18); Tortugas Islands, Os­
burn (1914: 187); Snntos Bay, Brazil, Maren~ (1938: 27). North -
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ward along the Atlantic coast to Maine. Widely distributed , espe­
cially in temperate seas. 

Bugula (Halophila) johnstoniae (Grny) 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 spine, often wanting, on the outer 
distal angle ; no avicularia; ovicell smooth, hemispherical. 

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 Levinscn 1909 

This genus was separated from Bugu[a by Levinson in 1909 to in­
clude specie!! with multiserial branches in which the zooecia are pro­
viclcd with nn opcrculum. Usually lateral spines nrc present, nvicu­
laria not limited to the outer margin, and several minor characters. 

Dendrobeania lomellosa Canu & Bns.•lcr 1928 

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

CAULIBUGULA Verrill 1900 

Bugulas with jointed stalks consisting of elongate, cylindrical keno­
zooecia; branches never more than biserial; proximal zooccia or 
branches differing more or less from distal ones; ooecia oft.en incom­
plete. 

This is the same as Stirparia Goldstein 1880 (preoccupied) , anrl 
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 TO THE SPECJES 

1. Ooccin completely formed................. .... .. .. . .... .. .. .. ..... 2. 
Ooecie. incomplete, wide open hoods ... . . ...... . . . ..... ....... · · · · · · · · · · · · 3. 

2. Ooecia large, prominent, longer than broad .... . .. . ... . C. caraibica, page 394. 
Ooecia moderate in size, broader than long .. . .......... . C. armata, page 393. 

3. Primary zooccium of a branch little modified, spines few, no stem ve~cles ... 
... .. ..... . .................. . . . ....... ... ....... C. leuinseni, page 394. 

Primary zooeciuru ruodifie<l, wiLh about 8 spine~, numerous mernbra.nous vesi· 
cles on stem internodes .... ........... . . .. .... C. zanzibariensr:S, page 395. 

08BUHN, BRYOZUA OF PORTO 11/f'() 

Caulibugula armata Verrill 1900 

Stirparia dtndroarapla Wn.ters (1913). 

:rn:i 

A delicate, beautiful species, with stolon nncl rnliicks, and with erect 
jointed stalks from which there d iverge at the upper end fan-like 
branches composed of zooecia in biserial arrnngement. The stalks, 
which are often branched, are composed of kenozooecia of vnrying 
length. The first zooecium of a branch differs in form, ben.rs no 
aviculnrium and has six to eight spines about its border. The ordi­
nary zooecia have rather wide open opesia which extend well townrd 
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 peculiar distribution of the 
avicularia (Osburn 1914: 189) , which on the lower zooecia are at­
tached near the proximal end of the opcsin., while in the next few 
rnrcccding zool'r.in. t.hey n.J'C situn.tcd more n.nd more distnlly 1mt.i1 thr. 
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, cornl­
lines, etc., one of the most generally distributed species of the region. 
Verrill (1900 : 588) Bermuda Islands; Osburn (1914: 188) Tortup;as 
!~lands; 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 Tortuga~ 
paper (1914) I had not received Waters' paper on the Bryozoa of 
Zanzibar. Dr. Marcus, in his excellent review of Stirpari.ella (192.'i), 
has offered an analysi~ of 12 species and indicates diffcrenceR between 
11rmata and dendrograpta aR follows: 

C. dendrograpla: ooecia. on the inner rnn1cr; 8 l-lpin<'~ on primary 1.0oecia, 3 on 
other zooecia; internodes of stalk about equal. except the distnl one which 
is shorter. 

C. nmiata: ooecia on the outer corner ; 6 spines on primnry zooecin, 1 or 2 on 
other zooecia; internodes of slulk alternating longer nnd 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 millimetcrs as follows, from base lo tip: 0.92, 1.45, 1.20, 1.06, l.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 anrl 
both have the peculiiu rlistribution of the avicularia referred to 
above. Also there appears to be no difference in the position of the 
ovicell. Waters states only "The ovieell is lateral and pedunculatc," 
but his figure (1913. pl. 66, fig. 4) shows it attached at the inner 
corner. In armata they arc also attached to the inner corner, with­
out any doubt. My earlier statement (Osburn 1914: 189) indicating 
attachment to the outer corner was either due to faulty observation 
or more probably to a lapsus calaini, whatever the explanation, 
the statement is incorrect. I can find no characteristic differences 
between armata and dendrograpta. 

Cau!ibugu!a arinata appears therefore to have a circumtropical 
distribution, similnr to that of many other warm wat<'I' ~prcies. 

Caulibugula careibica (Lcvin:-;cn) -1000 

Zoarium stolonate, rising into long-stalked tufts which may rcar.h 
a height of 150 millirncters; the ftabcllatc branches mmally arrange<] 
alternately; the stalks composed of jointed kenozooccia and lateral 
stalkR may ariRc from the main one. It has a fine purple color an<! 
when fully developed i8 one of the most conspicuous of t.hc Bryozoa. 

Zooecia biserial, with the areas turned somewhat inward, the distal 
encl truncated and a single spine occasionally at the mi<ldle of the 
distal end; primary zooecium of a branch rliffering in form, not 
trnnrated and without spines; small avicularia with fl rurvecl beak 
arc sparsely distrihutcrl; ooccia large, prominent, longer than broad, 
attached at the middle of the distal end of the zooccia and radiately 
striated. Radicles arise from the proximal ends of the stems. 

Zooecial length, 0.45 millimeters; width, 0.16 millimcters. Avicu­
laria, 0.11 millimcters; ooecia, 0.29 millimctcrs long by about 0.25 
millimeters wide. 

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

Cautibugula levinseni NE\V SPF.CIF.S 

PLATF. 4, FIGURES 36, 37, 38, 39 

Zoarium stolonate with erect stalks composed of jointed keno­
zooecia, with ftabellate, biserial branches. Zooecia moderate in size, 
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rnther narrm1·, about one-fourth a' ll'ide a' long ; facing ncady for­
ward, opcsia ext.ending nc11rly to t.hc l.m~e and narro11·cd proximally; 
<li.~tal cortll'l'S usually with only a ~harp angulat.ion, but occa~i11111\lly 
there is a \'cry elongate ~pine on tl1c innpr angle', jointed at the bn~c 
and chiefly on the cli~tal zouc<"in of a brnnC'h. Avicularia 111odcrnt.cly 
elongate, the sides of the beak flaring outward slightly, at.tachcd at 
the side of the opesia near the proxi111al end, not abundant. Ooccia 
of medium size, abundantly dcYelopcd 11s wide open hood~. 

Primary zooecium of a branch differing but little frnlll ordinary 
zooccia, opesia extending nearly to the base, the distal angles usually 
only a little elongated but occasionally there arc Ycry elongate, 
jointed spines. Harcly tll'o rnch spines occur 011 the outer angle. 

Zooecial length, 0.33 tu 0.40 millimcters; width, 0.08 to 0.10 111illi­
meters. A vicularia, 0.13 millimetcrs; o\'itcll about 0.11 millimctcrs 
in width. The kcnozooccia of the stalk \'nry in lrngth 0.55 to 1.30 
millimctcrs, and in width from 0.045 to 0.060 milli111elcrs. lladiclcs 
nrisc from nciu· either end of an intcrnoclc, irrcg11larly waved, 0.03 
to 0.035 millimcters in diameter. 

Dredged in the middle of C:nanic·a l [arhor, Porto Hirn, at. a depth 
of 2 to 3 fathoms, one nrnch brnnched C'oluny ahottt 15 millimetcrs 
in height. 

Dedicated to the u1cmory of l>r. ( L J\l. H .. Le1·in~c11, \\'ho 1le~cribc'd 

a number of West Indian l:lryozoa nn<l 11·hosc monumental work on 
the cheilostomatous Bryozoa (1909) is very important in the ~t11dy 
of this group. 

? Cautibugula zanzibariensis ('Y:Lll!l'i'i) 

Stalk kcnozooccia of what appears to be this ~pccics were found 
in one dredging near the mout.h of Guanica Harbor, Porto Rico. 
The kenozooecia arc abundantly provided with pear-shaped vesicles 
quite similar to those figured for znnzibnritmsis by Harmer ( 1926. 
pl. 33, fig. 10). Similar vesicles arc known for C. colicufata (Le,·in­
sen), C. glabra. (Hinrks), and C. 111ortenseni Mareus, all of which 
arc from the East Indian region. G. zanzibm·iensis is knoll'n frn111 
eastern Africa and the East Indies. 

While no fully deYelopcd zoocria arc present in the Porto R ican 
material, the nature of the kcnozooecia, the Ycsiclc~, rndi<"IC·$, nnd a 
single basal zooecimn of a branch all appear to be closer to zanzi­
bariensis than any of the othel' species . The internodes, radicles 
and vesicles arc all yellowish to light horn-colored. The internodcs 
range in length from 0.65 to 2. 70 millimeters, usually either about 
1.50 or about 2.50 millimcters; in diameter they rnnge from 0.13 to 
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0.20 millimetcrs. The radicles measure about 0.04 millimeters in 
diameter. The vesicles arc 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. 

T he 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 Lcvinsen 1909 

Comucopina antillea Osburn 1940 

Cornucopino at1tillca Osburn (19•0) Sm i&.haon. MUK. Coll . 91 (30)1 1-3. pl.s. 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 sw·face of the expansion; the operculum 
semilunar, thickened a little at the border. The distal margin, 
dorsally, is beset with a row of 4 or 5 exceedingly elongate, tubular, 
slightly curved spines, which are jointed at the base. There is no 
indication of a digitiform process; the spines 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. 

A vicularia are of two kinds. One of these is excessive elongate, 
averaging about 1.40 millimcters (range 0.95 to 1.90 millimeters), 
originating on one side near the distal end of the aperture, with a 
slender tubular stalk and jointed at the base. It expands 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 sll1111ler than a zooeciulll, the 
~mallest very narrow in comparison, and the size is not coordinated 
with the lengtJ1 of the pedicel. The second type of avicularium is 
\·ery small in comparison, only about 0.20 millimetcrs long, and is 
>hort pedicellate. They arc not numerous an<l 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 
elongate type. 

Ooecia moderately large, about 0.32 millimcters in width, some­
what globular, the rim of the aperture a little fin.ring n.ud the surface 
decorated with radiating lines; attached laterally in front of the 
elongated spines. The rndicle fibers arise from the si<le of the zooecia 
near the base of the opesia, more frequently from the basal zooecia 
of the branches, and they follow the stalk clown to its point of attach­
ment before spreading out for anchorage. 

Dredged by the Johnson-Smith:;onian Dl'l'IJ Sea Expedition, a short 
distance west of Porto Rico, at 400 fathoms, only the type specimen 
known. 

This record is of special importance us hitherto the genus has nut 
been known from the northern hemisphere. (In Harmer's paper, 
192'1 p. 422, the occurrence of C. t/uuitatu Cah·ct in the " llay uf 
Biscay" is evidently a typographical error for the Bay of Biscoe, 
Graham's Land, Antarctica.) 

Family BEANIIDAE Canu & Bassler 1927 

Zooecia little calcifieo, well separated, connected by stolonate 
projections. Ooecia 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 TO THE SPECIES 

I. Zoarium multiserial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... H. hirlissima, page 3Ui. 
Zourium uniserial, branching ............ .•........ ..... . ...... . .......... 2. 

2. Spine• want.ing ........... .. ................ •..... . . B. inlerniedia, page 398. 
Spines present ... . ..... . ...... . ........ . . . . . ... . .. . . ... ... . ............ . 3. 

3. Five or six weak spines on each sjde . . , ... , .... .. . B. cupulcuicn.,is, pngc 39U. 
About ten strnngct· Apines on each side.. .. .. . .B . mir"bili.•, pnge 398. 

Beania hirtissima (Heller) 1867 

Zoarium forming a unilaminar encrusting, spinous mat, 
nnd branching in tubular form nnd bristling liken porcupine. 

or erect 
Zooecin 
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more closely associated than in the other species, the tubular con­
neding joints shorter. The opesium occupies all of the frontal sur­
face to the constricted base and is bordered by very nun1cru11s slender, 
more or less erect spines. No avicularia. 

The species is widely distributed in warmer waters, bu t has nut 
hitherto been recorded from North American waters. One small 
specimen of a few zooccia was dredged off the lllOUth of Guanica 
Harbor, Porto Rieu, and I have several other i<pccilllcns from Ber­
muda, collected in May, 1936, by Dr. S. R . Willinms. Dr. Marcus 
Jms also recorded it for the Bay of Santos, llrnzil (1937: 62). 

Beania mirabilis JolinsLon 1847 

Zooecia sharply divided into a body and an elongate tubular 
portion which is often as long as the body. The terminal, lateral, 
and rndicle budR all arise near each other within a short distance 
from the proxilllal eIHI of the body. The rather strong laternl ~pine~ 
curve over the area, except the most distal pair which arc dire~tcd 
somewhat forward. In addition there is a pair of short stout d1Rtal 
spines. No avicularia. . 

Length of body portion about 0.60 millimclcrs; stalk portwn 0.30 
tu 0.60 millimeters. 

Porto Rico, Stations 2347, 2363, anti 2381 , all off the 111011th 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 seas. 1\Iarcus (1937: 60) lists it fur Santos Bay, Brazil. 

Beania intermedia (Hincks) 1881 

Stalk not sharply differentiated, zooecium narrowing gradually. 
Distinct spines are wanting, but there is a pair of distal angulations 
11n<l another opposite the operculum. An avicularium mounted_ on 
a short stalk on one or both sides of the distal end. The ternnnal 
bud arises distally on the dorsal side almost beneath the operculum; 
lateral buds arise about half way along the side of the z_uoecium i 
radiclc buds originate in the midline of the dorsum a little proximal 
to the lateral buds. Total length of the zouecium 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. 

OSBUJIN, BRYOZOA OF PORTO RICO 390 

Beania cupulaTiensis Osburn Hl14 

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 
fo rward 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 guinieMis). At Porto Rico one colony was found 
at Station 2349, off Parguera, at 10 fathoms. Hanner (1926) hns 
recorded it from the Sulu Archipelago and the Arn Islands. 

Family FARCIMINARIIDAE Busk 1852 

Zoarium erect, jointed, with narrow branches and few bifurcn­
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 cndozooecial, large, reduced, or sometimes wanting. 

l{F.Y TO THF. GF.N>;nA 

I. Aviculario. pair·cd ..................................... . ..... N ellia, page 399. 
Aviculo.ria single, median . .............. . .............. . ...... . ........ .. 2. 

2. Brnnches square, zooecia in four series ............... . Columnetla, page 401. 
Brnnches flo.tLened, bilaminar, at least 3 series of zooecia on each face ..... 

..... ................... . ... ........ .. ... Farcimincllum, )Inge 401. 

NELLIA Busk 1852 

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

KBY -ro THB SrEcrES 

l. Internodes with six series of zooeci& ................. ... . N. cercu•, 1mge 400. 
Internodes with four series of zooecia ...... .. .... . . ...... .. . .... . .. .. ..... 2. 

2. Aviculo.ria. inconspicuous. not raised, not divergent.. ..... . . N. oculato, pn.gc 400. 
Aviculo.ri11 larger, r:on"picuous, dh·crgcnt, 111111u!iblc hookccl N . lc1111 i~, )Inge 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 a.bout as wide as the area behind it. There is a narrow crypto­
cyst proximally and laterally. A pair of small rounded a.vicularia 
situated on the proximal part of the gymnocyst, with a rather wide 
pivot. Radical fibers arise on the gymnocyst. The zooecia are in 
regular series. 

This widely distr ibuted 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), Tortu gas Islands (Osburn 
1914: 191 ) 10- 18 fathoms, and by Ca.nu and Bassler (1928: 26) 
from the Gulf of Mexico, 24-30 fathoms, and also from the Pliocene 
of Pana.ma. In our Porto Rican collections it occurred at Stations 
2347, 2382, 2385 in considerable numbers, 5 to 10 fathoms. 

Nellia tenui• Harmer 1926 

Habit typical, a series of upright stems being given off from creep­
ing rootlets. Internodes short, narrow at the base which is corn.posed 
of two zooecia. Aperture occupying most of the front , except m the 
proximal zooecia of the internode, th_e cryptocyst . well developed 
proximally and narrower laterally. Av1cula.na. opposite the prox1mal 
cryptocyst, diverging outwards and closely connected ':"'1th the ~a.r­
gins of the preceding alternate zooecia. of the a.die.cent s~nes; 
mandibles a.cute and hooked. Ovicells more developed than m N. 
oculata. 

My two specimens, which a.re small and unbra.~ched, agree wi~h 
th is description in every detail, but ovicells are wantmg. The zooec1a 
measure in length a.bout 0.45 millimeters, and in width a.bout 0.18 
millimeters, so they also compare fa.vora.bly in size. 

Porto Rico, Station 2367, off mouth of Gue.nice. Harbor, 13 fathoms. 
Otherwise known only from Harmer's material from the East Indies 
in the Siboga Expedition and from a specimen from Tizard Bank 
in the China Sea. 

Nellia cereus (Pourt.ales) 1867 
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Canu and Bassler (1929: 43) suggest that the Forcimia of Pourtalcs 
is "probably a synonym of Nellia," but the species is certainly dif­
ferent from N. ocu.lata. 

Smitt figures this species (1873. pl. 1, figs. 55, 56) anc.1 compares 
it (p. 4) with N ellia oculata. He especially calls attention to the 
row of in terzooecial pores and the frontal pores in the denuded 
specimen. The frontal area is not narrow ns 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 Lcvinsen 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 (Uusk) 1884 

Zoarium a.bout two inches high with five or six branches. Zooccin 
with opcsia occupying practically the whole frontal area, slightly 
narrowed proximally. Ooccia prominent, somewhat flattened, sur­
face coarsely rugose. A small sessile avicularium with a semi­
circular mandible. Recorded by Canu and Ilnssler (1928: 26, 
Leuinsenella), Caribbean Sea, 683 fathoms. Otherwise known from 
the coast of Brazil, 9°, 5', S. Lat. (Dusk 1884: 50, Farciminm·ia). 

FARCIMiNELLUM Harmer 1926 

Branches pluriserial, bil aminar, flattened, with at least three series 
of zooecia on each face, those of the basal series being kcnozooecinl, 
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 overl apping their predecessors. Spines and avicularia present 
or absent, mandibles rounded. Ovicells present, or large eggs in the 
zooecial cavity. (After Harmer.) 

Zoarium tn·o to three inches high, arising in a single slender stem 
from a dense tuft of radical fibers, and· diYiding into several furcate 
branches. Zooecia multiserial, elongate-oblong, roundrd a t thr top 
and ~I i i:ht.I~· prnminrnt.; cn11tr11rtrd d t>wnwnnl; tlu• , j,f <'~ of tho• frnnl. 

lwst:l with 11 111m·ro1i', ~i111plc in«11n·1'<l «q11 idi~ln 11(. n1·11l1·al o: ~pi111"~. 
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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. Ooecium 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 occupying 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 off Guanica Harbor, 
7 to 13 fathoms. Tortugas Islands (Osburn 1914: 191 S. aviculare) 
and Curallao Island (Osburn 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 ca!ami). Marcus ( 1937: 58) 
lists it from Santos Bay, Brazil. 

Division VI CRIBRIMORPHA Harmer 1926 

This division 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 nre several 
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 I, Malacostega. Since then the 
Anasca have been further subdivided and Harmer (1926: 470) hns 
erected division VI to include the Cribrimorphs of Lnn~ (1916). 
Marcus (1922: 47) placed them all in the Ascophorn, and Canu and 
Bassler (1929: 27-30) divided the group between the AnRSCI\ and 
Ascophora, but Bassler (1935: 29) places the Cribrimorphn in rli­
vision I of the Ascophora. Harmer (1926: 470-472) recognizes 
them as constituting an intermediate group with relntions 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 n 
frontal sh ield 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 n logicnl one, even 
though it be impossible to draw sharp lines. If Harmer (1926: 472) 
is correct in his interpretation of the conditions in Figularia et a!tera, 
we find in the cribrimorphs a series of stages leading up to the frontal 
and compensation sac which characterize Ascophorn. Since the 
cribrimorphs have not fully developed either the Ascophoro. 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. Membraniporel!a) have no more than 
a series of anastomosed spines above a wide membranous area. 

Family CRIBRILINIDAE 
KEY TO THE GENERA 

I. Aviculo.ria frontal , dependent, o.t the side of the aperture .............. .... 2. 
Avicularia interzooecial, vicarious .. .. . ........ ................ ... ........ 4. 

2. Frontal evidently of depressed spines, partly separnled by trnnsverw •lit.s 
( lacunRe) .... ...... ......... ... . . . ... .... . .. M embraniporclla, pni.:c 404. 

Frontal more closed , lacunae smaller in rndiating rows ........ . .. .... . . . . . 3. 
3. Frontnl with a large opening (spiramen) proximnl to the npcrtmc, hcsiclcs 

marginal nnd central pores .... . .. ... ..... . .. . ... . . . G cpl1 yrot cs, p11i.:c 405. 
F ront.al ahicld without spiramen, rows of transverse pore• betwc~n the costae 

· · · · · · · · · · .. · .... · ·........... .... ... ..... ..... .... Cn'brilina, pni:c 404 . 
4. Costular area occupying most of front.al , ribs thickened. lacunae small . ... . . 

. .. . .. .. . . .. . . . . . . .. . . . . . . . . . .. . .. . . . .. .. . . .. . . . . . . . . Puellina, pnge 405. 
Coslular 11rcl\ s ml\ll, limited to the cenlro-dist.nl area ...... Pioulnrin, pnge 407. 
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MEMBRANIPORELLA $mitt 1873 

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

Membraniporella agassizii Smilt 1873 

The zoarium is erect, 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 1928 

Zoarium encrusting. Zoorcia distinct, elliptical, elongated, swol­
len; costules broad and flat, 9 or 10 in number, with linear lacunne 
on the side and some small irregular ones near the middle. Peristome 
with 3 or 4 shor t 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 mucro usually 
present below the aperture. Dietellae present. Ooecia hyperstomial. 
A vicularia usually present, opposite the aperture. 

Cribrilina lineata Co.nu & 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 wh ich the most 
exterior is very salient and in the form of a hollow spine; peristomc 
thin, salient, with 2 or 3 short hollow spines. 

Canu and Bassler (]928: 39), off Havana, Cuba, 78 fathoms, and 
Gulf of M exico, 25 fathoms. Not noted in our Porto Rican col­
lections. 

Canu and Bassler in 1917 erected the genus Acanthocclla, 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 species with tubu lar 
lumen pores. 

GEPHYROTES Norman 1903 

In the formation of the frontal shield (pericyst), a large opening 
(spiramen) is left in the midline proximal to t.he aperture, and there 
is a row of large lateral lacunae in addition to smaller, more central 
ones. A pair of nvicnlarin opposite the nprrturc; oviccll srnnll, 
i111perforate; no d ietellae. 

Gephyrotes spinooum Cnnu & Bn&<lcr 1928 

Zooecia distinct, separated by a furrow, ellipt ical, 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 fa.thorns, and 
Straits of Florida, SG fathoms. Not in our collections from Porto 
Rico. 

PUELLINA Jullien 1886 

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

Puellina innominata (Couch) 1844 

There appears to be some question whether this is a distinct species 
or whether it intergrades with radiata. T he presence of a single sub­
oral pore seems hardly sufficient to separate it. However, it aYernges 
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 arc 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. A vicularia 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 rnillimetcrs , and 0.26 
to 0.60 millimetcrs. The average appears to be around 0.25 to 0.28 
millimetcrs. In form also they vary greatly, usually they arc 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 are usually 
irregular in position. 

Florida (Smitt 1873: 73), 60 t.-0 176 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 encrusting. 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, 
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stout spine, s01netimes flattened, on either side of the aperture, and 
a smaller median one sometimes present. Operculum well chitinizcd, 
brownish in color and bordered with a thick sclerite. Ovicells and 
avicularia have not been observed. 

Florida, Smitt (1873: 23, Cribrilina figularis var. ftoridana) 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 arc 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 vicarious. No dietellne . 

Figularia (?) ampla Canu & Bas.sler 1928 

Zoarium encrusting. Zooccia distinct, very large and litt.lc elon­
gated; frontal very convex, with six pairs of very broad costulcs 
which arc separated by series of minute lacunae; a snlicnt median 
suture line. Ovicell large, smooth, cnrinatcd. Zooccial lcn!!;lh, l .fi 
millimetcrs; breadth, 1.0 millimetera. 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 fo rmer movement permits the 
passage of the tentacles, while the latter opens the compcnsntion sac. 
When other provision has been made for opening the compcnsatorium 
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 HIPPOTH OIDAE Levinsen 1909 

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

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

HlPPOTHOA Lnmouroux 1821 

Zooecia distinct, 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 di•tan• MacGillivrny 1868 

A very delicate species, white and glistening, the zooecia 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. P or to Rico off Gue.nice. Harbor 
at 27 fathoms, on the stem of a coralline alga. Tortugas Islands, 
Osburn (1914: .198), low water to 12 fathoms. 

Hippothoa divarkata Lamouroux 1821 

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

Hippothoa ebumea (Smitt) 1873 

Gcmcllipora eburuea SmiLL (par.;) (1873) 35. pl. 9, fi~. 178, but not pl. 7, A~. lU.- 158, which 
are Ptuuihco cburneci SmiU). 

Not taken at Porto Rico. Canu and Bassler (1928: 76) have 
reeonled it from the Gulf of Mexico, north of Cuba and cast of Yuca­
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 (Gemeltipora) 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 Levinscn 1900 

The genus may be recognized by the constant presence of a zoo­
eciulc (dwarf zooecium) immed iately distal to each zooecium. This 
possesses a minute aperture closed by a membrnne, but without n 
polypide. In the cnsc of fertile zooecin the zooeciule is l'nlnrp;l'<l 
to cover the ooecium. 

Trypostega venusta (Normnn) 18G4 

Dcprolili i11tm1at11 SmiU (1873) Gt. pl. 11, fia:•. 21.S-e. 
Gcmtlli'POra olabro fonnn atrio.tula S mi U (1873) 37. pl. JI, fig. 207 . 

Zooecia distinct, 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. T he zooecia measure about 0.40 to 0.45 mi llimeters 
in length, by 0.26 to 0.30 millimeters in width. The ooecium with its 
enclosing zooeciule 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, F loridan 
seas at 26 to 60 fathoms; Osburn (1914: 198) Tortugas Islands; 
Canu and Bassler (1928: 77) north of Cuba, Strnits of Florida and 
Gulf of Mexico, 30 to 201 fathoms; Marcus (1938: 3.'i), Santos Bay, 
Brazil. 

Family PETRALIIDAE Levinscn 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 
u5ually one or two just proximal to the aperture. Ooecia 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 
fo rm of the primary aperture, and the nature of the operculum with 
a chitinized border and Intern! attachment of the muscles. 

KEY TO THE GENERA 

I. P~1·istome a high fl aring tube . . .... .. .. ... ... . . . ....... . Coleopora, pnge 410. 
Peristome not tubulnr ......... .. . ... ... ................. ... ..... ... ..... 2. 

2. Aperture with two or more teeth on the proximal border Petraliella, pa.ge 410. 
Aperture without proximal teeth . . ............... . .. . Hippopodina, pnge 411. 
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PETRALIELLA Canu & Bassler 1927 

A part of the older genus Petralia 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 
calcined specimens. Ovicell large, hemispherical, minutely punc­
tured. 

There is considerable variation in size. Canu and Bassler give the 
measurements of the zooeeial 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 Plioccne of Panama as 0.30; Smitt (1873: 59) 
gives the breadth of the aperture 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 Co.nu & Bo!'Sler 1928 

A species with a pectinate proximal margin of the aperture. Not 
taken at Porto Rico. Canu and Bassler (1928: 80) , Gulf of Mexico 
at 26 to 43 fathoms. 

COLEOPORA Co.nu & Dn.'!Sler 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 Nt:w s 1•P.:Clt'.S 

P LATE 6, FIGURE 50 

Zoarium encrusting. Zooecia large, distinct, 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. T he pcristo­
mial shield is extended into a high, flaring pcristome, 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 (sometimes wanting). 
The dorsal-distal radicular area is large and short elliptical in form. 
A vicularia and· ovicells not present. 

Zooeeial length, 0.92 to 1.06 roillimeters; width, 0.53 to 0.66 mill i­
meters. Aperture length, 0.18; width, 0.18 to 0.21 millimcters. 

Porto Rico, Station 2363, off Guanica H arbor, in 20 fathoms. 
This species is apparently very close to C. verrucosa Canu and 

llassler (1929: 267) from Jolo, the Philippine Islands, but has some­
what smaller zooccial measurements and the aperture is notably 
smaller; the aperture appears to differ somewhat in form also and 
the presence of the Jyrula is not mentioned in the description of 
verrucosa. The tubular processes of the front 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. 

H IPPOPODINA Levinsen 1909 

Levinsen (1909 : 353) took Lepralia feegecnsis Busk out of its 
old catch-all genus and erected the present one for th is 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 ovicell 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 fallax under the supposition that it was only superficially 
similar to feegeensis Busk. 

The genus Hippopodina will stand , as Levinsen made fcegeensi..~ 
Busk the genotype, with the descript ion amended to include (.he 
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hyperstomial ovicell. The fami ly 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 
ooecium. 

The genus Cosciniopsis will apparently stand also, since its 
upercular 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 especially the operculum with the muscle attachments on the 
lateral rib, are all reminiscent of the Pctraliidac, though it does not 
possess dorsal radicular pores. 

Hippopodina feegeensis (Busk) 1884 

l't.H\TP. 7, FJOUllBS 54, 55 

Lepralia fecgceriaia Dusk (lS84) 144. pl. 22, fig. 0.-Mncgill ivrny (1891) 10. pl. <1.3, figs. I, 2.-
W&i<rs (1913) 514. J>. 70. fi••· 21, 22. 

Lcproliti pulcherrima CAnu &: BMSler (ltl28b) 25. pl. 8, figs. I, 2. 
r Eecharclta o.udouinii Smiit (1873) 50. pl. JI, fig. 211. 
llippopodi1uJ. fceoetm1i~ Lcvinsen (HIOg) 3.53. pl. 24, figs. 3n·f.- 011burn (1927) 130.- Cnnu & 

D ... ler (1018.) 133. pl. 3(, figo. 1, 2.-HnaLingo (1030) 720; (1932) U3. 
Coaciniopaia fo.tl<U Cnnu &: Busler (1929) 270. pl. 28, fiat. 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 fathollls. Levinsen (1909: 353), 
St. Thomas; Osburn (1914: 209, Lepralia audouinii), Tortugas. 

In his original description 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 (faUax) 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 fi nds large hyperstomial ovicelts, throwing fallax back 
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into the synonymy of feegeensis. Writers (1913: 514) rind Osburn 
(1927: 130) have also added to the knowledge of the species. The 
writer has examined the type of Lcpralia pulchcrrima Crmu and 
Bassler and finds it also to be synonymous. 

The variations appear to have considerable rnngc. The ovicells 
from different regions differ much in size; according to Hastings those 
of the type measure as much as 0.76 millimctcrs in width and those 
from Gorgona, Colombia only 0.40 to 0.45 millimctcrs; in the mntcrial 
I have studied, Tortugas specimens measure about 0.45 millimctcrs, 
CuraQaO specimens 0.65 millimeters, L. pulchcrrima from Brazil 
(type specimen) about 0.70 millimctcrs, and a specimen from Queens­
land, Australia, 0.78 millimctcrs. This is ccrtn.inly a remarkable 
rnnge for one species, but it intcrgradcs, and there appear to be no 
other differences. 

As to the nvicularia, either there is much vnriation , or else several 
different species Me involved. In the type lhcy arc directed for­
ward and inward distal to the aperture; in other cases they may be 
directed inward and backward proximnl to the aperture, or they may 
occasionally be directed straight forward or backward at the side 
of the aper ture and I have seen one directed straight across proximal 
to the aperture; in the type and some others they may be very 
elongate, in other cases they are much shorter ; they may be on b?th 
sides, or only on one side and very frequently they arc want.mg 
altogether. 

The aperture shows considerable variation in size,-length, 0.18 
to 0.30 millimeters; and ·width, 0 .17 to 0.25 millimctcrs,-but as I 
have 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 calci­
fication of the zooeeium. 

Whether Smitt's description of Escharella audouinii D 'Orbigny 
refers to this species is a question, but much of it is applicable. H e 
observed no avicularia on his one colony, but frequently these may 
be wanting over consi<lerablc areas or entirely absent from a colony. 
There is a possibility that it refers to the following species (H. fr­
regularis Osburn) on account of its heavier calcification and lack 
of avicularia. The tremopores, as drawn by Smitt, are fewer and 
larger than in either feegeensis or irregula1·is. 

It is possible thnt there may be more tlrnn one $[lCcies involved 
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in the material from various parts of the world, but I do not feel 
war ranted 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 P acific and Indian Oceans 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, 
pulcherri1na Canu and Bassler is available. 

H ippopodina irregularis NEW SPECIES 

PLATE 7 , FIGURES 51, 52, 53 

1 JS1chnrt.lla Audouinii SmiU (non D'Orbigny) (1873) 5G. 

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 millimetcrs (0.90 to 
1.60 millimeters), width, 0.85 millimeters (0.60 to 1.30 millimeters); 
gibbous, separ ated by well marked grooves; frontal a tremocyst with 
numerous small pores covered by a very th ick 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, ut 
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!j Lu 27 fathom~, several colonil·~. S111i(.(. ( 1873 : [J(i, l~xclw1"1'lltt 

audouinii) , Tortugas falanrl~, 37 fathoms. The colnni1·s arc not I urge, 
~cldom 111orc titan (j 111illin1!'lcrs :t<·rn~~. bnt f.1 1c larg1· ~izc of the 
zooccia rende rs thc111 fairly conspicuou~. 

This species is quit.c similar in gcnl'ntl appcarnnc:u to Coxci11iupsi~ 
r.oelatus Canu nnd Bassler. It cannot belong to that genus however, 
ns the opercu lu111 is quite different with the muscular attacl1t11cnt.~ 

on t.hc marginal rib. The characters of the operculum, aper ture und 
ovicell place it c lose to II . feegee1UJis from which it differs in its <lccper 
zooccia, much greater calcification, the hciwy ectocyst, somewhat 
different shaped oviccll and entire lack of avicularia. It is almost 
certain that this is the Escharellci muiouinii of Smilt, though llis 
specimen must htl\"e had the ectocyst eroded. 

Family GALEOPSIDAE Julli1•11 1903 

Chnrncterizccl by the prC'scn<"c of n large pure (~pirn111cn) ext.cmkll 
into a tubule p roximal to the aperture, wanting in some cases, but 
t l pair of avicularia is directed across the aprr turc. Oviccll hyper­
stomial, opening into the pcristomicc nbu,·c the ap1•rturc. 

GEPHYROPHORA llu~k 1884 

A prominent avicuhu·iu111 on either side of the pcri~to11ic an<l 
point ing directly across the aperture, in 80111c cnscs meeting au<l 
fusing to form a bridge above the aperture. 

Gephyrophora rubra ~P.W tsrF.CIES 

., PLATF. 7, F!GUllY. 59 

Zuarium encrnsting, encircling nn alga stem; brick red in col or; 
rough in texture. Zooccin moderately large, swollen, with <lccp 
grooves between; surface roughly granular. Aper ture oval ; oper­
culum moderately chitinizcd, with a heavy chitinized border proxi­
ntally; attached by a strong pair of cardelles. Peristome low 
proxinmlly, higher and thin distally; on either side 1\ shar p pointed 
:1Viculari11m is directed straight ncross the aperture at about its 
middle: occRl;ionally the points of the mandible nearly touch, but 
there is no evidence of fusion of the avicularia such as occurs in 
G. polymorpha Busk. Uniporous communication pores 10 or 12, 
forming a ro\\" at the base Ja.ternlly, and 4 or 5 distally. Ooecia not 
present. 

Porto Rico, Station 2362, off the mou th of Uuani<·a 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; per is tome 
elongated into a tube; spiramen broad and salient; frontal a tremo­
cyst ; a vicularia present. 

Stenop•is fenestrata (SmiLL) 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 Levinscn 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; ascopore present; avicularia usually on or within 
the peristomc; ooecia hyperstornial, visible only on young zooecia. 

SEMIHASWELLIA Canu & Bassler 1917 

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 
sulci. 

Semihaswellia sinuosa Canu & Bns.ler 1928 

Not taken at Porto Rico. Canu and Bassler (1928: 85), Gulf 
of Mexico at 724 fathoms. 

Semihaswellia proboscidea (Waters) 1888 

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

TESSARADOMA Norman 1868 

Zoarium erect, branched, the stems rounded with zooecia on all 
sides. 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-Smith­
sonian Deep-Sea Expedit ion. 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 & 13a~sler 1917 

Frontal wall an exceedingly thick tremocyst; 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 lyrulc and usually without c11rtlellcs. 

CIGCLISULA Canu & Bassler 1927 

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

Cigclisula serruleta (Son iLt) 1873 

Not taken at Porto Rico. Smitt (1873: 27, Porina), Florida, 35 
to 42 fathoms; Canu and Bnssler (1928: 125) , south of :Minmi, 
F lorida at 40 fathoms. 

Family SCHIZOPORELLIDAE Bassler 1935 

This is a large and to external appearances, a loosely councctc<l 
family, presenting many structural differences, but agreeing 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
linguished by the following characters : 

1. Opeo·culum with two small muscular attachment.", moo·e 01· less 1·e11101·cd from 
t he border. Proximal border of aperture with a sinus, roundcu ur ' Iii.­

like (rimnle), opening into the compensn.trix . . ScH1ZOPORF.LLINAF., page 418. 
2. Operculum with a projection on each side for muscular aLLachmenL. i\perLurc 

with two cardellea for t he atl.achment of the operc11l11m; proxi111nl border 
without a distinct sinus, but rounded to enclose a considcrnblc spnre, the 
"poster" ... . .. ... . .. .... ....... .. . .. . .. ' ... . . . H JPPOPORININAF.. page 428. 

3. Aperture slanting forward (oblique), without cardelles, ly111la or rimulc. Ol'i­
cell hyperstomial but embedded in the dist.nl zooccium :\nd opening into 
a cavity above the operculum .... .. .. ..... . ..... ExocHEf,LINAE, p1tge 432. 

4. A distinct ascopore (micropore) at some distance from the aperture. 01·iccll 
closed by the operculum.... . .. MICNOPOllELLINAE, page 432. 
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Subfamily SCHIZOPORELLINAE Bassler 1935 

l{gy TO THE Gr-N~llA 

I . J•'ront.'\I l\ Lren1ocysL (sccondnry layer poro11>) ... ... .. . . . . . . ... . . . .. . ..... . 4. 
l"rontnl 1m olocysL (1>ri111ary luycr) 01· 11lc11 rucyxt (sccon<lary luycr wil.h only 

lateral pores) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 
2. }'rout.al n plcur1x:y"L, a\'ic11lari" nuL 01111 . . . ... . . ... .. .... . L<.1ccnu1, page 426. 

Fronl.n1 nn olocyst, ornl nviculnrin ....... . . .. . . .... .. .. ............ . .. . . .. 3. 
3. 8inus rou11<led, fronl.:il with rmlint.i ng ""in• . .. .. . . . .. . JJtiffmicllmin, page 418. 

SinuH broad V-shap<>d, frontal irrr.gulal'ly llr ickcnc<l . . Stephanosella, page 423. 
4. Sinus narrow or slit-like, 01·i1;ell huge ........... . ...... . .Stylupoma, page 423. 

Sinus noL slit-like, ovir.ell normal ..... .... . ................... ........... 5. 
!}, Aperture nntl sinu!':! rounded, nrnsclc ntt.uc11ment~ of opcrculum remote frorn 

the border ........ . ........... .. ............ .... . Schizoporclla, po.ge 419. 
Sinus bron<lly nrcuate, muscle attachments 111, bonle1-. .......... . .... .. .... 6. 

G. Aperture elongate ornl, no oral nvieulnria, zonrium erect, cylindrical . ....... . 
. . . .. . . . . . . . . . . .. . .. . . , . . . . . . . . . . . . .. . . . . . . . . .. Gemelliporina, page 426. 

,\pcrLure sho1-tcr, ornl aviculnria irrcgulur . . . ....... . Gcmelliporidra, page 425. 

BUFFONELLARIA Cnnu & llu!<,)cr 1927 

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

Buffonellaria divergens (SmiLL) 1873 

Zuari111n encrusting. Zooecia distinct, 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. Zooceial length , 0.65 millimeters; width, 0.45 
to 0.55 millimeters. 

Smitt (1873: 47. pl. 9, fig. 179, Hi71pothoa dive1·gens forma typica) 
Florida, 135 fathoms; Canu and Bassler ( 1928: 88), north of Cuba, 
nt 201 to 130 fathoms. Not noted in Porto Rican waters. 

Buffonellaria reticulate Cn1111 & Ba"-<lcr 1928 

Zoal'ium encrusting. Zuoecia indistinct ; frontal with salient reticu­
lations which divide it in to small compar tments: 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 lengt.11, 0.40 to 0.50 millimet.crs; width, 
0 .30 millimeters. 

Canu and Bassler (1928: 89), Gulf of Mexico, at 30 fathoms. 
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SCHIZOPORELLA Hinck< 1Si7 

Frontal a tremocyst, often with a 8mall suboral umbnn11te pror.r.<.~; 
aperture semicircular dist11.lly, with a slight vestibular arch , ~light.ly 
rounded proximally with a roundrd sinus; musculnr :1f.tnrhmrnls nl 
some distance from the hordrr ; o\'icell hypt•rstomial nnd rlosrd b~· a 
special membrane; avicmlarin prcsrnt , oftrn at thr. sick of thr. npr.r!.urr. 

Canu nnd Doss ier (1917: 40) rrrckcl a Ill'\\' !(t'1t1ts "8chizo71orfrd/11," 
with S. unicornis Johnston as the genotype, tn inclmlr tlw s1wr i1·~ 
sufficiently described to locate clefinitelr, rl'lainin!( Schizoporr.lln for 
the species of uncertain genrric affinities. Hastin!(s (1932: 41.'i foot ­
note) shows that Schizoporelln H inck< 1877 wns properly est.ablishr.cl 
as a genus, with S. u.nicorni.~ as the genotype nnd thnt Sr.hizoporlrrlln 
becomes therefore a synonym. 

Schizoporella unicornis (.fohn~lon) 1847 

Uippotlioa i•abcllrn11n Smi~~ (1873) ~~. 
S<liizapodTcflo i1ahcUcmttt, nnd S. pr111{1r11i n. ~I' · (':um t\:: Hn~lf·r (Hl2A) M , 97. 
S. uniumti• oml .13. punor.11• Mnrt'u~ (1937) 83 ... 87. 

Zonrium encrusting ~hdls, stones, algnr, worm t.ubrs, cl altrm, 
often very irregular, sometinws forming t.ubular branched rolonir.s, 
the zoor.cia often not oriented. Zooecia of the primary layer usually 
oriented, quadrnngul11.r or hexagonal; the fronllll a thick f.rr 111nrpd. 
with rnther large pores; an umbonate process oflrn prr~cn t proximal 
to the 11.perturc but often wanting en tirely. A1m-ture roundr1l dis­
tally, a rounded sinus on the proximal border; t.lte t.hickcning of thr. 
frontal does not encroach on t.he apcrt.me but. lrn,·r.s n 1<mooth shrl f 
surrounding it. on nil sides. The ovircll iR Ralirnl., poron~ 1111<1 ortt'11 
tlr.r.ol'l\lccl with marginal costae nntl occaRionnll.v \\' it.I t nn 11111l>m111lr 
proc('s8 on t.he top in highr.r calcifieation. Point.re\ oral :wic11lari:1, 
usually with one nt. the side of t.he apcrtme with thr mandible clirect.cd 
obliquely forward and outward, though they may be turned in nny 
direction even on the same specimen; often they a rc entirely want­
ing and they vary greatly in 8ize and height of the nvicnlnrinn 
chamber. 

Zooecial length , 0.50 to 0.60 millimeters ; widt.h , 0.30 to 0.45 milli­
meters. Aperture length, 0.13 to 0.15 millimC'!cr~ , \\'id th. 0.12 to 0 .14 
millimeters. 

Porto Rico, Gunnica Harbor on piles, not common. O~burn (1914: 
205) Florida, (192i: 126) Curn.,au; Smitt (1873 : 44, m :vpothoo 
isabelleana) Florida; Canu and Bassler (1928: 98, S. isabe.LLeana) St. 
Thomas, and (p. 91i, 8. 7111noen.~) Gulf of Mrxiro 11t Crdnr Kry~. 
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Florida, and East of Yucntan; Marcus (1937: 83, S . unicornis, 86, 
S. 71ungens), 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 
nnd 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 nre 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 fronta l 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 i.i;abelleana. from pungens by the ab~enrc of 
th~ umh0 :W ihf' fo!"I!J~~. hui thi• i• 0 ridentl; nni t:1Jf' fr;!" tbL ~~j..: 
1wu~1 .r :n~~.- rai:~ j~n .or i1~!r ..:pP1:!m~n~. ~1~ ~ ... -c~uar:~?. ciifr-r 

;:o nn1rh in ;:ize. Pl'sition, orient.ation and erection, often in the same 
rc>lc>n~·. thnt th e~· nrC' c>f little importance in diagnosis. Ps1rnll~· th e~· 

:>!"<' l"r~ tNl ~r nnr ;;iclr ni t.hr aP~rturr ~nd PnintPd nhlicrnrJ,· fo,..-n,.~ 

rhPy are freqnen(.]y :.ibsenc. TI1e :wicularian mandible vane~ m 
IP.np;t.h as much l\R 100%; I.he chnmbcr may be small or rnrcly it. may 
be so large as to cover most of the frontal, resembling S. ftoridana 
Osburn; the mandible may lie flat at the Jen! of the frontal or i t 
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 avernge 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 rnillirneters, 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 fronta l, as dcscribcrl by Barroso in 1918. These strnr.t.mcs 
nrc present in pungen.s, i~nbeUenna, nnd ni l of the other nu111crn11~ 
variations of unicorm~s which I have studied. The ~pecies hns bcrn 
descri bed more thnn a dozen t imes under ns mnny namrs. 

Marcus (1937: 83-87) rlisct18SC'S unicornis and pungm~•, whir.h he 
separates on the characters given by Canu and Bassler,-the Jarp;cr 
size of the avicularia, the greater height of the :wicularinn chnmhcr 
nnd the greater length of the zooecial aperture. These charncterR, 
however, are not always associated in the same colony. I hnvc 
specimens with the shorter nperture in which the avicularia arc 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. 71unge11s Canu and B11~sler is only a 
variety in which these characters appear together rnthcr rrgu tnrly, 
just as in isabl)lleana the umbo is usually wanting. 

Schizoporelle unicornis 1·nr. isabelliana (Smitt) 1873 (non D'Orbigny 183~) 

Zoarinm multilamcllar, cncrnsting algae nnd forming hranch inp; 
tubes. Zooccio rhomboidal or irr('gulnr, not always oriented; front nl 
a thirk tremocy:<t "'ith a thirk ed0ry:;t. M 11mh0. Ap1>rture tr:i.n~ -

Ovicell porou~ like tlic frontal, globular. <:n\'~ring about half of the 
distal zooecium. On the dorsal side, S<'<'n by trnns1)flrency, several rih­
likn projC'ction~ rnn forward from t.hc proximal wnll. Zooecinl i!'ngth, 
0.50 to 0.60 millinwt.1·r; widl.h, o.;m t~> 0.3!i mill in1l'l.rr. ,\p,.rl.111·" lt-n~lh. 
O.rn l.o 0.14 111illi111PIA'.I', widi.11, 0.1 2 lo O.H milli11 11:l..,r. 

Smil.I. 1187:!: 41, lhppnl.hrJfl), Florida, 17 1.o 42 f1i l.ho1t1H; C:1u111 a11d 
BaHsler (1928: 97, 8chizo7w1lrdla ), SI. T homas, Virgin Islands. Ap­
parently the commonest variety throughout the West Indian reginn, 
occurring on piles and ~hells at Guanir11, Port-0 Rico. 

Schiz:oporetla unicorni~ vnr. pungens (Cunn & nn~t.;J r.r) 1fl28 

Zoarium encrusting, unil11mc!lar or multilame!lar. Zooecin distinct, 
se>parnted by n deep fnrrow, elongatr elliptical; frontal convrx, a grnn­
nlar tremocyst with large pores; a more or less salient umbo below f.11c 
aperture. Aperture somewhat elongated, anter large anrl semicircular, 
poster 'small with a broad rounded rimule; peristome thin, salient , wi th 
very short spines. Ornl avicularium thin, triangular, wit.Ii a very sali­
ent beak, placed obliquely, adjacent to the poster on one side only. 
Ovicell large, globular, porous, covering a large portion of the distal 
zooecium. Zooeci11l length, 0.60 to 0.75 millimetcrs; wirlth, 0.30 to 0.40 
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millimeters. Aperture length, 0.14 to 0.15 millimeters; width , 0.12 
millimcters (after Canu and Bassler). 

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

Schizoporella lloridana 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 clircdion. 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
sionnlly the 11vic11lnri11111 mny be situnted fnrther bar.k, even prnximnl 
to the apcrtme. The secondary zooecia often brnr n huge avicularinm 
with a long pointed mandible, mounted on a very ventricose, irregu­
larly hemi~phcrical chamber a~ large ns a zooecium, the mnndiblc 
turned in any direction. Ovicell rather small, usually bronder than 
long, salient and with very small pores. Zooecial length, about 0.90 
millimetcr, breadth, variable averaging about 0.4.5 millimeters. Aper­
ture length, 0.18 to 0.20 millimeters; width 0.15 to 0.18 millimcters. 

Osburn (1914: 205, figs. 17, 18), Tortugas Islands, 15 to 18 fathoms; 
Cura9ao I sland (1927: 126) , and Tarpon Springs and Captive Island, 
Florida; Canu and Bassler (1928; 93, SchizopodreUa), east of Yucatan, 
nt 21 fathoms. Not common at Porto Rir.o, but dredged at. n few 
~t.ations off t.hc mo11th of Guani<·a Harbor, l\t 6 to 19 fathoms. 

Schiiopore11a canui NF.W P.PF.ClF.S 

Schit.opodrcllo iu<rti.•o.ta Conu & Dn.'51er (1828) 93. 

Canu and Bassler apparently overlooked the fact that Hincks in 
1882 had given the name incrassata to another species of SchizoporeUa. 
It therefore becomes 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 nlgae, often rising into bilnminar fronds, 
dichotomous and compressed later11lly. Young zooccia distinct, elon­
gated, convex; older ones indistinct with a thick tremocyst perforated 
by very large scattered pores ; avicularia irregularly arranged. Ovicell 
glohul11r, embedded in older stages, finely porous. Two small avicu-

llSIWHN, /J/1).()7,()tl {If" ] 1(}]/,'J'() wro 

!aria symmetrically nrranged on each sidr of the sinus; a lnrge front.al 
aYicularium, orbicular and salient. on older zooecill. Young zooecia 
length, 0.40 millimeters, width 0.30 millimetrrs. Aprrture length, 0.10 
millimeters; width, 0.06 to 0.08 millimctrr~. 

Not taken at Porto Rico. Canu nnd Ilnsslcr, Gulf of Mexico and 
St raits of Florirla at 30 to 56 fathoms. 

STEPHANOSELLA Canu & Bnsslcr 1917 

Schizoporellas with the ooceium radiately grooved and smroundc<I 
by a raised border; sinus broadly V-shsqwd; n small snlient nvirnlnrinm 
on one or both sirlcs of the aperture. 

Stephanosella rugosa }a;w SYF.<"lF.f; 

P1"1n: 7, r1ct1m·: 57 

Zoarium encrusting, irregularly roughened, shining. Zooecin small, 
l!'ngth 0.25 to 0.31l 111illimct.rr~, in the ~·olmgrr stngt'" rc,t'111blinv; .S. lii­
aperta (Michel in ) but the frontal pores smaller nnd fewer. The np<'r­
ture is much like that of biapel'fn hut. is smnllc-r, about. 0.10 millimctN~ 
long by 0 .08 wide, the opcrrulnm drlicnll' hut. th ickrncd nt. U1r edgC'. 
The oral avicularia are similar in size and position to those 9r biaperta, 
with a bluntly pointed mandible. The oYicdl is nlso like that or bi­
nperta, but is considerably smnllcr and the raisc<l hurrier may be con­
tinued across the front, leaving merely n ecntrnl arl'a through whirh 
the rib-like sculpturing can be observed. 

As calcification proceeds a very peculiar raised , more or less r. irculnr 
ridge develops on the frontal surface and covers most of it, leaving a 
central area through wl~ieh the small porrR may be seen. OcrnRioirnlly 
the whole frontal surface mny be roY<.>rcd with high irregular ridges, 
which almost completely obscure th<' nnt.mc or the original fronta l wnll. 
Vicarious avicularia wan ting. 

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

Distinctly smaller than S. bia71erta and altogether different in the 
mode of secondary calcification . The growth of th is layer appears to 
he similar to that of BuffoneUan'a reticulata Canu and Bassler, but in 
t.hat species the frontal is not porous ancl the ovicell is f!Uite clifTerent.. 

STYLOPOMA J,e\'insen 1909 

The hyperstomial ovicell is very large, covering the aperture an<l 
ornl avicularia. Frontal a tremocyst with smnll pores. The sinus of 
the apertme is slit-like, sometimes enlarged proximnlly or V-~hnpe<l. 
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Stylopoma informata (Lonsdnlc ) 1845 

P LATE 7, FIOURF, 58 
Stulopoma (Schizoporella) •ponaitu 11.uctt., non Pn.llns. 
Schicopodrello. folcifero Canu & B MSler (1928) 95. 

Zoarium encrusting or rising in irregular frill s. Zooecia rather 
regularly quadrangular; frontal with numerous small t remopores, 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); ora l avicularia usually short and narrowly 
pointed, on one or both sides of the aperture but often wanting. The 
frnnt.s.l i~ nft~n drrnrat~d with ~ms.II 111iruls.ris and th!' <'"irr!l c:>r­

"r.si:m!....!..~ r.!...::: :-- · ~i:-r~ r-ri"t:.!r-~E -..: ...... r_-:i=-1:.L= ~-= r~: .:::~;.~ =!"' ~->­
be pre~ent, theoe may be straight or falci iorm, pointed ~r sp::it~iate. 
Ovicell globular, very ~nli ent, huge (often twice ns broa<l as n zo-
0rd11ml :inn rnr!Mini: h0th t h<' :ip<'rl11r<' :inn 0r:il :i,·irul:iri:i. Z000ri:il 
it'ni;:t!J. ~h1>1l f (l_,~f) m ilJ imt'!('T':': TI'i1-J th . n\)(1\11 () _ ~;"; mi Jlimt't\'~:' . b\1: TI·i;)~ 

~rn~:tre!-Jaiii ~ ... ~u··a r.011. ~·1v Iµl-'!-llT' ~ n=-r"!l J1!!1· .... ~r· n T!IP.' "r'IJ~: n 
the quadrnngular zooecium. 

Common in Porto Rico at a number of stations, especially at Station 
2369, off Guanicn H arbor, where numerous colonies were dredged at 
6 fathoms. Smitt (1873: 42, Hippothoa .spongite.~) Florida; Verrill 
11900: 592, Hippothoa or Schizoporelta spongites) Bermuda; Levinsen 
(1909: 324, S. spongites) St. Thomas and St. John I slands; Osburn 
(1914: 207, Schizoporella spongites) Tortugas Islands, and (1927: 128, 
8. spongites) Cura~ao; Canu and Bassler (1928: 91, S . . sponqites) North 
of Cuba, 143 fathoms and Gulf of Mexico, 30 fathoms, an<! (p. 9.'i. 
8chizopodrella falcifera n .sp.) east of Yucatan, 24 fathoms. 

This species is remarkable for the size of the ovicell and for the range 
in sizr., form anrl distribution of the aYir.ularia. Characterist,ir.allv 
there is a small sharp pointed avicularium on one side of the apertur~, 
sometimes on both sides, often wanting. In addition other avicular ia, 
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 interzooecia l avicularia are present scattered 
irregularly over the zoarium, measuring as much as 0.50 millimeters in 
length. Schizopodrella falcifem Cnnu nnd Bassler (1928: 95) is 
merely one of these variations of informatn. 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. 

OS/JI/UN, TJ/ll'OZOA Of? P0/11'0 Rff'll 

GEMELLIPORIDRA Cnnu & Bnsslcr 1927 

Ovicell hyperstomial, clo:;ed by the operculum; frontal and ovicell 
with tremopores; aperture with two small lateral indentations sepnrnt.­
ing a large suborbicular an ter from a very 8mnll postc.r ; operculum 
\\'ith linear muscle attachments; oral and intenooccil\l avicularin. 

Gemelliporidra typica Canu & Bnsslel' 192i 

PLATE 8, FIOURf'.S 60, 61 , 62 

Zoarium encrusting, often multilaminar. Zooecia la rge, distinct, 
oriented in nil directions; frontal conYcx, a trrmocyst. with lnrgrr 
lateral pores; aperture suborbicular with n small arcuate poster. Ovi­
rell globular, covered by the t remocyst of the distal zooecium. On 
<-ith~r QT OOtb :;ioe; of tte :;1-'C'~"U~ i; S '.:-1:"\C.I:'.:'.~ ~ :WlC'l\:\!l'~:'.\ I 0!te:\ 
"·an t ing) . In one case the o,;~ell '<'a;; ;urm~tJnted and partially ob­
~cured by two avicularia, one on either Ride. The avirularia appear to 
he very inconstnnt in occmTcnce nn<l oricntnl inn. 

Porto Rico, several small colonies off the mouth of Gunnica Iforbor , 
f> to 19 fathoms. Canu and Bassler (1928: 100), nort.h o[ Cubn 121 
to 201 fathoms; nlso from the Plcistocene or the Cnnal Znnc. 

Gemelliporidra aculeata Cnnu & Bos.•lrr 1928 

P I.ATE 8, FJGURP. 63 

Zoarium encrusting. Zooecin elongated, ellipt irnl or subrectnngulnr; 
fron tal convex, a granular tremocyst with very small pores; aperture 
orbicular or somewhat transverse, rardelles smnll; peristomc a little 
~alient, granular, formecl' by the tremocyst. Oviccll globular, salient., 
closed by the opercuh1m. Int.crzooecial nviculnria with n wry lonp: 
nnrrow mandible. 

Porto R ico, off the mouth of Guanica Harbor, not common. Canu 
and Bassler (1928: 102) , 15 miles Rout.h of Miami, Floridn, 40 fathom~. 

Gemelliporidra magniporosa (Canu & Bassler) 1923 

Zoarium encrusting, multi lamellar, zooecia of the secondary layers 
not well oriented. Zooecia irregular in form, generally separated by 
a salient thread, somewhat convex, the frontal n tremoeyst with un­
usually la rge pores. Two small triangular ornl avicularia, often one 
of them wanting. Ovicell globular and covered with lnrge tremoporr~ 
like the frontal. 

Not taken in our P orto Rican collections. Canu and Bassler (1928: 
103), Gulf of Mexico, north of Cuba and east of Y ucatan at 25 t-0 78 
fathoms; also from the P leistocene 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 r.lo~c to the border of th·e opcrculum; apertme of 
fertile zooecia wider. 

Gemelliporina glabra (Smit.L) 1873 

Zoarium formed of dich otomous cylindrical 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. Oecium globular, becom· 
ing covered by the tremocyst except for a median cicatrix. 

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

Gemelliporina limbata ($n1itt) 1873 

Zoarium encrusting, the zooccia in single series. Zooecium tubular 
at the proximal end, oval and ventricosc distally and rising into a 
tubular portion which bears the primary aperture at its top. Around 
this 11 flaring irregularly cxpandecl peristome. Ovicell globular, dis­
tally placed on the erect tubule, into which, judging by Smitt'~ 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 rcmarkahle spcr.ics, probably not rorrectly plar.ccl in thi~ 
genus ancl in neerl of furthl'I' i<t.ucly. It, 'lid not appear in nm Porto 
Rican collect,ions. 

LACERNA J11Jlien 1888 

Ovicell hyperstomial, closed by operculu1n; aperture rounded with 
a small rounded sinus (rimule) ; a slight vestibular arch; frontal a 
pleurocyst with numerous areolae ; frontal avicularia. 

Lacema horstii (0,burn) 1927 

Schiznp()drt:llo hordii O"hurn 0927) 127. fip. 3-.5. 
SchiznporeUo ho1'tii M arCtL'J (1937) 87; (1938) 39; (1939) 139. 

Zoarium flat and encrusting, often sevcrnl 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 n 
rounrlc'l sinus (rimulc) which is of the same form as the aperture; n 
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slight vestibular arl'h; pcri~lonm rai~ed about the whole bonll'r of the 
aperture and continued forward across the front of the ovi(·cll ; a ~inglc 
row of regularly placed septulae. 0Yicell c\·enly rounded, with numer­
ous fine pores; u raised border nppc•nrs nbuut the lrn~e nnd finally con·rs 
t.hc whole ovicell. 

Zooecial length, 0.45 to 0.65 millimcter~; width about 0.30 milli­
mctcrs. Aperture including sinu~, length O.lG milliu1elcrs; width 0. 12 
mi llimelers. Avicularin Yariablc, averaging aboul 0 .20 milli111cters. 

Porto Rico, off Gua.nica Harbor, 5 lo 8 fathoms. Osburn ( 1927: 126, 
Schizopodrella) Curn~ao Island; l\larcus ( 1937: 87, Schizo1>orc/.la), 
Santos Bay, Brazil, 20 meters. 

This species resembles Laccmn (Smittia) siy11u /a "'nlcrs 1899, ~o 
closely that there seems no doubt of tht'ir congc11eric relationship. For 
that reason horsti is here placed in Laccrna, cvrn though the genotype 
J,. hosteen.si.~ .Jullien 1888, is ~aid b~· i\fnn·u~ (1939: 140) to possrl's 
pore chambers. Hastings, 1932, and Mm·c·uti ( 1930) present excellent 
discussions of signata Waters and horsli Osburn. 

LEPRALIA John8J.on 1847 

This group is now merely rrserYed for a "cat.eh-nil'' for ~JlC'cicc~ that 
cannot be definitely allocalccl t.o 1nodcm genera. 

Lepralia uvulifera O"IJUru l!ll1 

The writer described this species fro111 the Tortugus (1914: 210) . 
It has appenrecl again in our Porto Rican collections, several colonies 
at Station 2367, near the bell buoy off Guanica Harbor, at 6 fathoms, 
encrusting shell. The ·-colonies are all so .~mall as to be practically 
microscopic, but 11rc mature and in reproduction. 

To my previous description I can add the 111easurc111enls. Zoocciul 
length, about 0.25 millimeters; width about 0.20 m illimctt' r$. Ovircll 
before secondary calcification, 0.13 millimelers long by 0.15 milli­
mcters wide. Aperture, 0.08 millimetcrs long by 0.10 wide. In 
younger 8tages of calcific11.lion the frontal is a smooth olocyst; the 
~uboral ro8tn1111 is simple and median; the ovicell smooth and globo~c, 
raised, not closed by the opercu lum and with a very C'haraclerititic 
labcllum . The dcnticlc~ nre small but distinct and lhc poster bro11dly 
a rcuate. 

My material is still Ycry scanty anrl difficu lt to stucly on account of 
the titnall size of the zooecin and I hesitate lo place in any modern genu8. 

Lepralia palliolata Cnnu & Busslel' 1928 

Not taken at Porto Rico. Recorded by Canu nnd Ba~slcr (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. 

ICeY ro THE GENERA 

I. AperLure much longer than broad, contracted proximally, frontal an olocyst 
.. .. ..... ........ . . ........... ......... ....... . .. H ippoporina, page 428. 

Aperture rounded or but little longer than broad . .. .............. . ....... 2. 
2. Frontal a tremocyst with numerous pores ....... ... . . Hippodiplo•ia, page 430. 

Frontal a pleurocyst with marginal pores ..... . . . . ... ... . ... .. .... .. ...... 3. 
3. Oral spines present, avicularia long pointed . . ..•... . . Hippomenella, page 430. 

No ornl spines, a smnll median avicularium . .. ..... .. . 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 

Lcpralia cle1'doatoma SmiLt. (1873) 62. 

Zoarium encrusting. Younger zooecia rhombic, distinct , 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 striae which are often difficult to observe. 
The ooecia and apertures vary greatly in size, becoming larger from 
the ancestrula outward. 

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

:i.~E... ... :" l.!.: · ~f:lr7 : ~~ · bE:...:: :--~"'1:-:t~: j; :_- ~}rr ~e.r~·~ B~: ~:--~:.~ E 1 

give~ ~ good 1iiscu8sion of the :;pecie:; with rea:;om; iur mciuding ci~1-
dMtnm.11 $mitt. in the 1'ynon~·m~· of porcclln1111 Busk. a$ does also Hn;;­
th1~ '1 ~:~l): :-:.:i1 ). 

t 1..prui1a ..: .. 111t ructo: WaL~111 llSW) 11.-N"mum t. 190\I) JUfJ, 
Lepralia u:rrola O:sbum (1912) 242. 
l.1cpralia ctrnlracta vor. aerro.ta Osburn ( I OU) .211. 
Perioa1trt lla contracta Co'nu &: B Msler (rn20) 578; (1929) t03.- Marcua (1927) 98.-Hnu.inas 

(1930) 722. 

USlJUil/\', 11/ll'UZU.1 U/I l'UllTU JIJ GU 

Zoarium encrusting, sometimes rising into ridges or frills, unilamel­
late or multilamellatc. Zooecia ovate or hexagonal , distinct when 
young, but later becoming immersed in a common crust. Frontal a 
granular pleurocyst, thick, Yitreous, with marginal areolae; apertme 
somewhat elongate, rounded in front of the strung bifi<l cardellcs, be­
hind which is a rather broadly roundcrl ~inus ; a bearled vestibular arch; 
peristome thickened irregularly, often 11111crona tc on the pruxi mal bor· 
dcr in secondary calcification, interrupted distally where 4 or 6 oral 
spines are present. Ooecia prominent, not embedded except in extreme 
calcification, nearly hemispherical, \l"ith a large membranous area on 
the front near the aperture (sometimes ext.ended downward into a broad 
~hort labellum). AviculariC\ uvate to spatulate in form, ornl or frontal, 
immersed or mounted on a mamillate process, the aperture bended like 
the oral margin. The species is very variable in secondary calcifica­
tion, but the primary characters appl•ar lo be quite constant, except for 
the form and position of the avicularin. 

Zooecial length, 0.30 to 0 .60 millimeters; -0vicell about 0.15 milli ­
meters long by 0.18 millimetcrs wide. The zooecia are smaller near 
the center of the colony and increase in size outwC\rd, and the aperture 
is similarly larger in the peripheral zooccia. 

At Porto Rico the species was taken only once, two small colonies 
on dead shells between Rotoncs and Caribc Is lands at 6 fathoms. Os­
burn (1914: 211), Tortugas Islands, 5 to 18 fathoms. Waters and 
Norman'~ material came from the M adeira I slands. H astings listed 
it from the Galapagos Islands and from Gorgonn, Colombia, in the 
Pacific. Along the Atla11t ic coast of N. A., it occurs from Woods Hole, 
Massachusetts, to the Bay of Santos, Brnzil. The species is best de­
veloped in the southern New England region and all of the colonies I 
have seen from other regions are smaller and less heavily calcified. 

It appears very evident that this species cannot remain in the genus 
Perigastre!la where Canu anrl Bassler (1920: 576) placed it, even if 
that genus should be removed from the Phylactellidac. Hastings rl'c­
ognized it;o affiniti~;o by placinii: it n~:d l'l Hipp1Jporina and Marr11" 
::~~0:-~ :-..; :-~::;.-_:.:-:._ *.•:· H~;-;-: ..... ,_.: .. ..;~:.: . \:-~.,. •\ f'·\-c :,.1 ·-p.--1~ nf rn11('11 

::;~~t:~Eo·J 1 ;::~'::: :-. =·: 1: -·:.~ 7. :-::·~~:. *. ::. .. --~~~. ~~;:·-:..~-::i:·;-;-:~;·.;~:-.. :· ~ :-; --~~­
following reasons: a beaded Y<'stibular arch , oral ~pines, aperture nttr­
'""''"" prm:i11mlly, t.h ick pll'lll'lll•y~t ., 111'11\y t•nnlt-11 .. ~. nh~t'l\l'll or lvrnln . 
lateral oral avicul 11ri1t, oviccll K1tlii:11I. 1t1 11l 1101. i: lo~i:d by I.Ir e "1""";11111111 , 
with a semicircular membranous area and a short brua<l 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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inunen;cd oviccll which i~ closed by Ute opcrculun1. It is possible thut 
a new genus will have to be erected for Leprnlia contracta, but so many 
of its primary characters agree with Hippoporina that I leave it there 
fo r the p resent . 

HIPPODIPLOSIA Cariu 1916 

This genus was erected by Canu to include certain escharellidan 
species with a broad post{)r, the aperture narrowed at the cardclles, a 
hyperstomial ovicell closed by the operculum, and a frontal tremocyst. 
T he 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. 

Hippodiplo•ia pertusa (Esper) 1794 

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

Zooccial length, 0.60 to 0.70 millimcter~; width 0.40 to 0.50 milli-
1ucters. Aperture length , about 0.18 mill imcters ; width, 0.18 to 0.20 
111illimeters. 

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

HIPPOMENELLA Co.nu & ll~ler 1917 

Frontal an olocyst with a more or less developed pleurocyst and 
areolar pores; aper ture semi-elliptical ; ovicell hyperstomial, not closed 
by the operculum; oral spines and aviculal'ia usually present. 

K.,,. ·ro TH~ SP~:c1;;8 

I. Ovicell wi t h a longitudinal gr-oo"c or fi"'llll"C • . • • . . . H. fi••11mtu, page 431. 
Ovicell not grooved longit.udinnlly ........................................ 2. 

2. Avicularin present ..................................... . H. rubra, page 430. 
A,•iculuri11 wanting ................................ . H . 11nu:ro11.ala, page 431. 

H ippomenella rubra Canu & Bussler 1928 

Not taken at Porto Rico. Gulf of Mexico, Canu and Bassler (1928: 
108) , 30 fathoms. T his species will probably be found identical with 

OSllUllN, llllYOZOA 01" l'Oll1'0 ll/C:O 431 

the following, though avicularia arc present :md the ooccial umbo i~ 
more proximal. 

Hippomenella mucronata (8111itt) 1873 
llippothoa muc:ronala Smit.I. (1 878) 45. 

Not taken at Porto Rico. Smitt records it from Florida at 29 
fathoms. 

Hippomenetla fissurata (C:iun & Ilnssl~r) 1928 

PLATE 8, YIOUJU; 64 
/,,cpralic. /iutJ.ral~ Conu &: BG.SSler (Ul28) llO. pl. 33 , fig. t. 

Zoarium encrusting, white, rather delicate. Zooecia moderate in 
size (length about 0.40 millimetcrs, width about 0.25 milli1nctcrs), dis­
tinctly separated by grooves; fronta l moderately rounded, with small 
pores in addition to areolae, somcwhnt roughened. Apcrtme subcir­
cular, with a pair of strongly projecting pointed car<lelles, behind wh ich 
a broadly arcuate sinus or rimulc is nearly as wide as the distal portion 
(length and width about 0.13 millimetcr) ; pcristome low and thin \\' ith 
about 4 very small and evanescent spinules on the oral border. A little 
proximal to the aperture is a srnnll high prominence which bears a small 
avicularimn with a pointed mandible; occasionally two such avicularia 
are present. 

The chief peculiarity of the specie~ is found in the ovicell which is 
very prominent, subcordate in outline and grooved in the middle of t.he 
front. T he groove begins at the ooecial 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 youn·~er stages the frontal is cleft bnck to the posi­
tion of the pore. The ooecial aperture is very small , a rounded opening 
which is invisible from nbovc nnd can only be seen by tilting the speci­
men backward. 

Porto Rico, Station 2347, between Cape Caribc and Cape l'argucra 
at 5112 fathoms, t\VO small colonies in reproduction. 

The author believes himself correct in ident ifying his material with 
the Lepralia fissurata which Canu and Bassler described from 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 & Ilassler 1917 

Frontal a pleurocyst surrounded with areolar pores; aperture sub­
orbicular, with well marked cardclles; a median avir.ularian chamber, 
the mandible with a lucicla. 
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Hippadenella ftoridana Canu & Bassler 1928 

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

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 

E scharoides costifera (Osburn) 1914 

Ei.chart.Ua r:o.t i.fera Osburn (19H) 203. 

Z0ariurn small. E'Drrustinl! alga!'. Z00Pira Yer~· distinct. elli!1tiral: 
fn,nr~l rn.:\n:int't.i (.\ {:\r~' ~:\ r~1l~t> bt.~cm;~n tt""i'\i(n :.i.rt? ~G"l."G .: ( ('~l::.\e 
whirh fade ; ut tow~rd th~ mi.ddle, rising strongly toward the ~perture, 
pr0xinrnl t<i which is 9 st r0ng: pClinted murrClnnfe prMess: aperture ob­
hc111c n·id~ r; t17' !' lc"!1C _11".,!n fC'1: ~ninN : ~,;c1il~:-i:; rnn1n'll"'lil~'- onr t"'r. r!1r~~ 

·~·j~ •: [ .':" ~t~ ':.'"ft:_, . . .?..l~"" - .""· :.::·.t 1 , -i.:-". , ::'"''"! 1 , ··::t .. ;:,.:·· ·.. - :::1·.< 
globular, areolate and custate like the frontal and with a 8trong raised 
rib about its base. 

Zooecial length, 0.40 milimeters; width 0.26 millimcters. Aperture 
length , 0.13 millimeters; " ·idth, 0.12 millimeters. 

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

Subfamily MICROPORELLINAE Bassler 1935 

A distinct 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 ciliate (Linnaeus) 1758 

Zoarium encrusting. Zooecia distinct., separated by deep grooYes. 
cllipticnl; fron tnl n tremory$t "·ith small pores, smooth or roughened 
in older stages; aperture semicircular with a straight proximal border; 
ascopore situated nt 11 little distance from the nper turc, usually seiui-
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lunar; avicularia (one or two) with triangulnr or clongnlc pointed 
mandible, si tuated usually at the side of or a little proximal to the 
ascopore. Ooecium globose, with small pores. Younger zouccia usu­
ally show about th ree spines un the distal border of the aperture and 
in older ones a thin peristome often rises tu consiclcrablc height, es­
pecially proximal to the aperture and between it and the ascopore 
(variety personata Busk, 1854). A well known and widely distribute<! 
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 fntho 1ns ; Osburn (1914 : 
208) , Tortugas Islands, 5 to 18 fathorns (1927. 129), Curai;no Island; 
Canu and Bassler 11928: 110), Fowcy Light, 40 fathoms. Gulf •>f 
~kx:i~0 :!.t. 31) fa~h0!:!~. :!.nr\ i:a. r~i1.o 0f Fl»ri~:!.. :;f) b~h•)IT!~. P•~r~" Ri~" · 
:-a·.:.r;-:- (-<: =..~r.":.. ::.·. -;-~:---: ·.-.:::: ~-~ ·.:-. :.~ -::: r_;-:;.:_:~:. H:.:-7-.•:·:- .. 3 ··;.: :?;) :·:. ·.~.·: :--.: • .:. . 

Micropore11A .-mplR f':11m & lb~"lc •r l!l2,q 

Not taken at Porto R ico. A 11md1 li1l'p;CI' !<pcdc~ wi th 11 r(HllHI , 1111tr­
ginaled ascopore. Canu and Bassler (1928: 111), 21;2 miles north wt>~t 
of Havana Light, 387 fathoms. 

FENESTRULINA Jullicn 1888 

Frontal with slellate tremopores ; no avicularia. 

Fenertrulina malusi (A11do11in) 1826 

PLATE 7, FIGURE 56 

A very characterislie species distinguished by the stcllntc frontal 
pores and the arcuate ascopore situated a t 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. Rccordcrl fo r the 
Gulf of Mexico at 30 fathoms by Canu and Bassler (1928: 112). 

Family SMITTINIDAE Lcvinsen 1909 

Frontal usually not perforated except around the margin . P eri­
stome usually produced and channclcd in fron t. Apertme usually wit.h 
cardelles aml lyrula. Opcrculu111 very thin a ti 11 rn lc, with I.lie 1111"­
cular attachments on a ridge at the border. Oral spines often present .. 
Avicularia usually present, of \'arious types, frequently associalc<l with 
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the aperture. Ovicell hypcrstomial, more or less imbedded in the distal 
zooecium, usually perforated in front. 

KEY TO THE GENERA 

I. Front an olocyst (primary layer) . . . ........ , ... , , , , , .. , . . . ... , . , ......... 2. 
Front a pleurocyst (secondary impcrlorat.e layer) ..... .................... 3. 

2. Front with ribs (costulcs) between the areolae; asymmetrical sinus with a 
lynila .... . .. .. . ........ . ... ..... . . ..... . .. . Rhamphostomella, page 439. 

Without ribs; oro.I avicularian chamber covers most of the front; erect, branch-
ing, !labelliform ............ ..... . . ....... . .. ........ Cystisella, page 439. 

3. Lyrula and cardelles well developed; areolar pores conspicuous .. . ..... . .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Smittina, page 434. 

Lyrulll and cardellcs wanting ......... .. ............ .. ................... 4. 
4 . Pcristome very thick and high, with several small avicularia on its margin ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Palmicellaria, page 439. 
No lateral oral aviculo.ria, but one median ..... . ............... . .. ........ 5. 

5. F ront ribbed .......... ... ..... . ....... . ..... .' ... .... . . . Umbonula, page 439. 
Front without ribs ..... . ... . ..................... .. . Brvocryptella, pnge 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. 

T he 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. 

K>:Y TO TUE SP~CIF-~ 

I. Zooccia large, 0.60 to 0.80 millimeters long; ovicell large, 0.35 millimeters wide 
. .... . ... .. ... . ............ . .. .. ..... . ...... ... ... S . labeUum, page 438. 

Zooccia smaller, 0.35 to 0.60 mi!Jimeter long ....... ........ .. .. . ...... .... 2. 
2. Operculum with transverse ribs, zooecia rather flat .. . S. eu11Ptiaca, page 437. 

Operculum without ribs, zooecia more inflated ...... .. ......... . ......... 3. 
3. Zoarium tubular, with short conical branches giving the colony a spiny appear-

ance .. .... ...................................... .. S. echinata, page 438. 
Zonrium und zooccia very variable but not with above characters .... 

..... .. ... . . ............ .... .. . .. . . .......... . .. .. S. trispinosa, page 434. 

Smittina t rispinosa (J ohnston) 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. Osburn (1914: 208) has indicated 
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a number of these, and Canu and Dasslcr (1929: 340-349) have at­
tempted an analysis of the varieties listed under ti·ispinosa. 

Only the primary characters are of much value, for the secondary 
features due to calcification arc so vari ed and intcrgradc to such an 
extent that they seem to be of little importance. Many· varietal names 
have been applied. The nvicularia especially vary nnd on the same 
colony one may find larger and smaller pointed, oval and spatul ate or 
ligulatc av icu laria. T he developmen t of the pcristomc is not fnr be­
hind in variability . There is not so much variation within the colony, 
but in colonies wh ich otherwise appear to be very similar, we may find 
the pcristomc almost lacking, limited to lappet-like projections at the 
sides of the apertu re, or extending in a high frill around the sides nnd 
proximal border and extending forward across the anterior border of 
the ooecium. In the infertile zooecia there is usually 11 break in the 
peristomc distally, but even this varies nnd sometimes there is n rom­
plcte ring about the aperture. The thickness and sculpture of I.he 
pleurocyst is similarly variable. One, two, or th ree spines, and occa­
sionally as many as five are present. Only the size and fo rm of the 
primary aperture and the size of the ovicell (about 0.18 millimcters 
broad) show little variation. 

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

-,J{F.Y TO THE VARIF.TIF.S 

I. Peristomc h igh around proximal border ... .... ....... ... ... . . . .. . ... .... 2. 
PcriRtome low or wnnting on proximnl horilf"r ...... . . . ................... 3. 

2. Pcristomc folded proximnlly and on l hc Riclr~, formin~ :i fnlsc i::inns (p~·uclo-
rimttla), lyn1la wide ................................. . munita, page 436. 

Peristome not folded but ending in t.wo points with n notch between, lyrnln 
narrow, ovicell umbonl\te .... . .. ... . ........ .... . .. . . protecta, pngc 437. 

3. Seconda1-y ape1't11re somewhat elongate, l\Vic11lnrin spath11lo.te or 1ig11lnte (others 
may be present) .. . ...... .. ...... . ......... ...... .. •pathulata, pnge 435. 

Secondary aperture more rounded, nviculnrin ovnl (sometimes with pointr.d 
ones) ............ . .......................... ... ....... . nitida, p:t~c 437. 

Smittina trispinou var. •pathulata (Smitt) 1873 

E1char£lla jac.otini var. 1pal/mlata. Smitt (1873) 60. pl. JO, 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. In 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, a'\erag­
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 7 199), Florida; Osburn 
(1914: 208), Torlugas. lo"· wat.er t-0 12 fa thoms: 11927: 129 . . ~path­
·1:,._-. !:~ ~:r ~= ~~:·. C::.-~{ . .5<': C~:! ~:i:: B~-:- ~r:: rJft'"2S.: 114 · . T.~ -:\~'";" 

Light , Florida, and east of Yucatan, 24 to 40 fathoms. Porto Ric~, 
common :rnci found nt a numb<'r of stations off Gunnica from lo\\· wnter 
t0 30 fatli0ms. I :ilso lrnw sp<'rimrns from Br:iufort. x,,rth C':irolin:i. 
ni J;~ fothom~. 

5hnlttfht :tMpuTV'14t ·:w: :numhr .Ii rr.. '\'.~ ~:4 

Zoarium encrusting shells and almost anything which will afford at­
tachment, unilamellar to multilamellar. The zooecia are of moderate 
si ze, 0.40 to 0.50 millimeters, the fron tal irregularly roughened, with a 
row of medium-sized areolar pores. Peristome high, fo lded 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 for\\'nrd upon the border of the ovicl'll to 
form a more or less complete rib; in sterile zooecia it descends rapidly 
to about the middle of the sides, leaYing 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 a 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 ; occasionally 
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 vo.r. protecta Thol'ncly 

This variety differs from the typical form in the nature of the peri­
stome which is thin and rises high arrd almost vertically proximally to 
the aperture; it is not folded but usually ends in two sharp poin ts, 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 zooccia 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 area. 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 
bo~h >id~5 Qf fr.e :irertme are rL'in\ed L' ~ LW:\\. l'f L'l'\'S.~i('n~l\v h•nl! 
EJ'Jatulat~ "ith ti1t m1>ndiri'1t tmiing in 3 r, r .\ pr,ir.-"°. 

Taken at several places off Guanica Harbor, Porto Rico, 5 to 15 
fat.hums. I havr thr samr form also from tht• Torht)!llS nnd lkrn1111ln 
T"ln11d". Rniit.f.'." fi~11n• (pl. 10, Ii~. llllll n ·"'•111hl1·" thi" \'llri1•ly in ii " 
younger Htngcs. I t i>t, lrno11·11 fro111 Ll11! llccl l-'t•n 1111cl I 11cli1111 01·1•1111 
(Waters 1913: 513). 

Smittina tdspinosa var. nitida (Verrill) 1879 

Occasional specimens approach more nearly the nitida of Verrill in 
the character of the avicularia, which are usually small oval, though 
small pointed and spatulate forms arc more spo.rscly rcprcsentcrl; the 
peristome also resembles thnt of nitida, being less developed than in 
spathul.ata or the typical trispinosa and usually present as lappets on 
the side of the aperture. 

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

? Smittina egyptiaca Water> 1909 

The zoarium is peculiar in that "the zooccia are in two longitudinal 
rows side by side, and then on each side of the two rows there is a 
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straight, very thick divisional wall" (Waters 1909: 157). H astings, 
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 ovicellcd zooecia it may continue forward to the ovicell but 
does not form a rib across its front . A vicularia arc 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 fo rm; occasionally others may he present on the frontal. 
The ovicell is evenly rounded, perforated on the top, the pores slightly 
marginated; the pleurocyst of the distal zooccium 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 Mucronella 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 Cnntt & Bassler 1928 

The zoarium emits short conical or fiabelliform 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. It can hardly be 
the iandsborovii of Johnston as the aperture, lyrule and pcristome are 
different. It differs also from S. (Porella) bella Busk 1860, with which 
Canu and Bassler (1923: 147) have questionably associated it. 

Smitt (1873: 60, Escha_rella), Florida, 176 fathoms. 
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RHAMPHOSTOMELLA I.orcnz 1886 

Aperture with an asymmetrical sinus and n lyrule; fron tnl an olo­
cyst, with costules; a large oblique avicularium cxccntrically plnrl'd 
below the aperture; ovicell hyperstomial and close<! hy the opcrc11lum. 

Rhamphostomella magnirostris Cnn11 &. nn .. •lcr 1928 

Not taken at Porto Rico. Canu and Dasslcr (1928: 120), Cr<lnr 
Keys, Florida. 

UMBONULA Hincks 1880 

Aperture suborbicular without cardellcs or lyrul n; fronta l n plcuro­
cyst with areol nc nnd costules; n prmninC'nt suliornl umho; ovit•rll 
hyperstomial, opening widely above the aperture. 

Umbonula undulata Cnn11 & Bassler 1928 

Not found at Porto Rico. Canu and IlnBslcr (1928: 119) , Cedar 
Keys, Florida. 

CYSTISELLA Co.nu & Bnssler 1917 

Resembling Pordla, from which genus it was separnted. The front 
wall is an olocyst and it bears a very wide aviculnrinn chnmber 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, al.Jove 
the aperture. 

Cy.tisella americana Co.nu & Bassler 1928 

The species of Cysti.setla hitherto known arc northern in distribution, 
but Canu and Bassler (1928: 113) have found the above species near 
New Orleans in the Guli' of Mexico, at 32 fathoms. Like other species 
of the genus, it is erect and branching, flabell iform. 

PALMICELLARIA Alder 1864 

Aperture orbicular, semicircular or scmiclliptknl, without lyrnln or 
cardelles. Frontal a granular pleurocyst, with areolar pores. Peri­
stome much developed, with the oviccll opening into it and usually with 
an avicularian mucro partially covering the aperture. 

Palmiceltaria aviculifera Cnnu & Bn•sler 1928 

Not taken nt Porto Rico. Cnnu nnd nn~~lcr (1928: 118), finhnmn 
Islnnds, at 369 fathoms. 

BRYOCRYPTELLA Cossmnn l !l06 

Zoarium erect with flattened branches, zooecia on one side only; 
frontal a pleurocyst; aperture subquadrilateral, without lyruln or car­
delles; a median oral avicularium ; ovicell not closed by the opercu l11m. 
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Bryocryptella reticulata (Pourtales) 1867 

Ccltepora retieulata Pourtales (1887) 110. 
Reteporo rcticv.loto Smiu. (1873) 89. pl . 13, figs. 24l-2H. 
8r11ocrJf1'lello reticulo to n. ap. Conu A B&Mlcr (1928) 121. pl. 18, figs. t-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 rcticulata 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 the,t of his marsupiata on the same plate. 

Family TUBUCELLARIIDAE Busk 1884 

Zoarium erect, jointed with radicles. Zooecia tubular, thick­
wallcd, porous. Peristome much produced. Multiporous septulae. 
Ascopore present. Avicularia rare. The ooccium is pcristomial 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; radicl es 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. A vicularia wanting. 

A well known species, but apparently riot 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. Ooecial cover deficient, wide open or 
with a slit or other opening, or with a slightly calcified or membrnnous 
area on its frontal surface, labellum usually present. 

KEY TO THF. Gr.NF.RA 

I. Zonrimn erect and flnbr.llnt.c or frn cstrnl<: . . . . ... . . ... ..... ... . ... .. . . .... 2. 
Zonri11m c ncrustin.11; . . . .. .... .. . . ..... . . . . . . . . .... ... Rhy11c/1ozno11 , pngc 442. 

2 . Zonri11m fcncstrnlc . ........ . . . ........ . ............ R clcporcllina, pngc 441. 
Bmnchr.s not nnnt,omosed (n "cntch-nll" genus) .......... Rclrpora, pn~c 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 avicularium large, usually bifid at t ip, 
below peristome, often wanting. Ovicell ovate, usually with persistent 
median fissure and simple labellum. 

Reteporellina marsupiata (Smitt) 1873 

Zoarium erect, branched and somewhat reticulate. Zooecia rhom­
boid, front convex and provided usually wi th 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 bender! about. 
the anterior border. The peristome is long and tubular, with a small 
sinus which is continued -~ownward as an internal groove; the margin 
is irregular and thin. There is a large frontal nvicularium, often want­
ing, below the base of the peristome, u~ually bifid, though sometimes 
blunt as figured by Smitt (1873. pl. 13). The avicularinn 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 (sometimes closed 
by calcification) and a small median labellum which is truncate an<l 
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 R ico, off Cano Gorda I sland 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 Lnmnrck 1801 

This "genus" is now used as a "catch-all" for those species whose 
exact generic distinctions cannot be determined. 

Retepora prominens Cnnn & Bnl!Slcr 1928 

Rclc'pnrctla proniilien~ Cttnu &:: Bn!!:sl'r (1928) 12·C. 

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 asymmetrical. A beaded ves­
tibular arch. Operculum with the muscular 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 secondary 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 arc completely covered. Numerous pointed spines 
may appear on the frontal, especially near the aperture, and various 
kinds of frontal avicularia are known. 

KEY TO THE SrEc1v.s 

I. Zooecia small , 0.25 to 0.40 millimetcrs Jong ..... . ........................ 2. 
Zooecia larger, 0.45 to 0.55 millimeters Jong .............. . ........... ... 3. 

2. Peristome thin, high, without spines . . . ......... . R. tubercttlalmn, page 442. 
Periatome with blunt •pines; calcification hcnvy ...... . R. Bolidum, page 443. 

3. Sinus not evident; occasional Jong spntulate nvicularia with truncate mandible 
. . .............. ... .. . .. . .................. . . R. phrynogloBsum, page 444. 

Sinus evident; no giant spnt11late nvic11Jnrin, exceedingly varinble in secondary 
calcification . . .... .. . .. . ............ . . . ... . .. . R. verruculalum, page 444. 

Rhynchozoon tuberculatum Osburn 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 ovicclls arc pre~cnt the pcristumc i ~ continued 
forward around the aperture an<l over the ooccium. Aperture ovate, 
about 0.12 by 0.12 millimetcrs. At one side near the proximal border 
a strong tooth extends often more than half way across the orifice and 
curves backward. Opposite this a minute projection sometimes ap­
pea·rs. Oviccll prominent, about 0.15 millimetcrs long by 0.18 milli­
meters wide, finely tuberculate like the front in complete calcification. 
A rounded lucida or thin area on either side near the base. Labcllum 
scarcely developed. A very inconspicuous species due to the small 
zoaria and the thin, semitransparent nature of the zooecia. 

Osburn (1914: 200. fig. 9), Tortugas Islands, 18 fathoms; Curn~no 
(Osburn 1927: 130), shallow water. Porto Rico at Station 2369 ofT 

Guanica Harbor at 6 fathoms. Also a colony attached to a specimen 
of Trigonopora tenuis (Busk) taken off the Northeast coast of Porto 
R ico, "Caroline" Station 68. 

Rhynchozoon •olidum Osburn IUl4 

Zoarium cncrnsting, small, white, heavily calcified. Zooccia very 
small, 0.25 to 0.30 millimetcrs long by 0.20 to 0.25 milli111ctcrs wid<'; 
when young, venlricose with a smooth veined surface, but with a~c 
they become very thir.k walled anti more or less i 1111ncr~cd in 1\ cu111111011 
crust; areolar pores few. Distally U1c frontal rises continuous with 
the peristome into several blunt conical processes around the proximal 
part of the aperture, usually there is one asymmetrically placed near 
the middle and another on each side. On younger zooecia there a re 4 
or 5 stout oral tubercles 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 for med by a pnir of <lcnticlcs and 
shaped like that of many schizoporellas but above t his 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 t.he 
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 suborn! prominence but 
usually this appears to be wanting. ·Frontal avicularin arc 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. T he labellum is 
~horL and broad. A very inconspicuous ~pccics as none of the rolon ir F 
observed is more than 5 millimelen; ilcros:;. 
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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 

C~llepora verru(;ulato Smiu. (1873) $0.-0sburn (1914) 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
tinct, a row of marginal areolae from between which short eostae 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 oviccll is large, 0 .20 to 0.25 mill imeters 
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
scribe it in detail. The ooecia become completely immersed. The 
frontal layer sometimes becomes thicker than the polypidc space 
within. The primary aperture comes to lie 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 M an'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 phrynoglossurn 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 fronta l avicularia are smaller and 
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more salient and among these there arc occasionally giant n.viculn.rin 
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. 6la, b, c) described from 
Santos Bay, Brazil. 

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

F amily ADEONIDAE .Jullicn 1903 

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

ICF.Y TO THE GF.NF.RA 

I. Zoarium encrusling, nscopore present . ..... .. .. . .... ... .... . Adco1111, 1rngc 445. 
Zoa.rium erect or free. ascopore wanting . ........... .. . . ..... . . . ..... . .... 2. 

2. Primary aperture semicircular, wH.houl sinus; avicularin. front.nl, mctlinn 
. . . ..... . ... . . . .. . . .. . . .. . . . . ... ... ... . .... .. . ... B ractbridgi!1, pngc 446. 

Primary aperture longer thnn broo.<l, with n. ~inns; u,,\'irulnriu. Intern.I, hc~iclc t.hc 
aperture. . ....... . ....... ... . . . . . . . . . . . . . . 1'r;go~w7uJm , page 446. 

ADEONA Lamouronx 1816 

Zoarium encrusting. Frontal wall thick, with a.scopore situated 
somewhere near the middle; avicularia usually situated between the 
ascopore and the aperture; gonozooecia slight ly larger than zooecia, 
with a wider, more transverse aperture. 

Adeona violacea (Johnston) 1817 

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 somewhat 
rounded at the corners ; avicularium typically median and pointing 
straight forward toward the middle of the aperture, but variations arc 
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 millimeters; width 0 .25 to 0.30 
millimeters. The width of the aperture appears more variable than 
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usual an<l on the sa111c colony may vary from 0.10 to 0.14 millimctcrs. 
The aperture of the gonozooecium measures about 0.15 millimeters 
wide. 

Porto Rico 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) T ortugas Islands; Canu 
and Bassler (1928: 12G, A. plagiopora), Gulf of Mexico, Florida Straits 
and north of Cuba, 30 to 143 fathoms. 

There appears to be no constant difference between violacea J ohnston 
and plagiopora Busk. In the latter the size is somewhat larger, the 
aperture larger, the oral avicularium larger and directc<l 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 
attent ion 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 MacCillivray 1886 

Zoarium of fla ttened dichotomous branches. Ascopore want ing. 
Avicularia of two kinds, suboral and vicarious, the latter larger. 
Gonozooecia somewhat larger than ordinary zooccia. 

Bracebridgia •ubsulcata (Smitt) 1873 

Zoarium erect, dichotomous, the branches flattened; reaching a 
height of two or more inches, yellowish pink to orange. Zooecia elon­
gate, subcylindrical; 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 aperture; aperture 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 Caribc, at 
8 fathoms. 

TRIGONOPORA Maplestone 1902 
Mdrorobdoto• Canu (1914). 

Frontal a pleurocyst with marginal areolae; primary aperture 
rounded or elongate, with a rather deep rounded sinus and pointed 
cardclles; very large ovicells borne on gonozooecia which have large 
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luuatc apertures. T he zoourium is erect, branched, unjoin ted, bi­
laminatc; or free and unilamellar. 

Trigonopora tenuis (lJ11,k) l&H 

81uittia tc11 ui• llll'•k ( ISM) 150. pl. 20, fi~s. J, l u, Jb. 

Zoarium erect, brnnched irregularly, without joint.~ , bilami nutc, 
\\' ith 4 to 8 rows of zooecia on each side. Zooccia quite regularly 
arranged in quincunx; front.a.I a pleurocyst which becomes very thick 
bu t does not obscure the marginal areolar pores; in younger zooecia 
the frontal rises strongly into a salient pcristome, but this soon be­
comes immersed in the general crust. In younger zooecia there is a 
pair of very small pointed avicularia surmounting the peristome one 
on either 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 slight ly 
recurved cardelles behind which is a nearly round sinus. T he sec­
ondary aperture has much the same form, constricted proximally 
t.o form a spirnmen. Occasional large pointed or narrowly spatulatc 
avicu laria with a strung, complete pivot are situated distal to the 
aperture at one side and directed backward close along side the 
pl'ristomc; these measure from o.:m to 0.50 mill imetcrs in lcnp:tlt. 
%.ooccial length, about 0.65 111illi111etcrn; width, about. 0.30 to 0.35 111 ill i-
111ctcrs. 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. S. B«sslcr. Busk's description of the type from 
Bahia, Brazil, is very inadequate, but his figures arc fai rly satisfactory. 

Trigonopora unguiculatum (Canu & Bassle r ) 1928 

Melrorabdoto1 m1u11iculntum Cnnu & B assler (Ul28) 128. 

Not found at Porto Rico. Canu and Bassler, Gulf of i\.1cxico, Straits 
of F lorida and east of Yucatan, 21 t-0 56 fathoms. The zooecia arc 
much larger and the avicularia wiU1 curved mandibles point forward. 

F ami ly CHEILOPORINIDAE Bassler 1936 
Oviccll endozooecial. No peristomc. Frontal wall th in, with scat­

tered pores. 

1. Zoarium encrusting .. . .. ......... . .. . . . . . ..... .... ..... . .......... . . . ... 2. 
Zo1u-ium erecL, ioinleJ , dichotomous ... ............ . . .. Tetraplarin, page 448. 

2. Fronln.I without pores except. conspicuous nrcolae .. .. . Hippaliosina, µage 448. 
Fron till wall porous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 
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. ..... ... . ... .... ... .. .... .... ... ... . .... .... .... rr~mo:;t,;iu::vtiina. ~ag:e 4.JU. 
Zooecia large, frontal with brge pores, conspicuously dark pigmented .... . .. . 

. . . . . . .. . . .. . . . .. . . . .. .. . . .. .. . .. . . . . . . Watersipora, page 449. 

TETRAPLARIA Tenisou-Woods 1878 

~irb(Jrdla Osburn (J9U) 202. 

Zoarium articulated, with corneous joints, dichotomous. Zooecia 
arranged in four series in pairs back to back. Frontal a tremocyst; 
aperture with a broad shallo~· sinus. Ooecin endozooecinl, 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 distinct, each pair placed back to back and alternating 
with the next pair. Frontal a tremocyst with small pores; aperture 
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
zooeeial, rather prominent., porous like the front.al and ornamented 
by t.he same kind of roughened surface. 

Zooecial 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 0.35 millimeters. The aperture 
of fertile zooecia about one-fourth larger in both dimensions. 

Porto Rico, off Parguera at 6 fathoms, two small colonies. Osbum 
(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 smalJer 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. A vicularia usually one on 
each side opposite the anterior end of the aperture, with long pointed 
mandibles directed inward and distally. When only ohe avicularium 
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is pn·~pn(. it. is 11~11:11ly l11ri:1·r, :mt! th1·1·1· i~ nflt•n ~••Ith' n1ri:1ti1111 iu th1• 
~izc of Ll1e uvic11ii1ri11 and the length of U11: 1111tndibles. J\pertun: 
elongate oval or elliptical, the denticlcs small; operculum well chitin­
ized, with a chitinized rib parallel to the border. Ovicelled zooecia 
larger, with the aperture broader than long. Oot'1·i11111 rndozoorl·ia l 
nnd inconspicuous. 

Zooecial length, about 0.40 millimelerti, ranging from U.30 to 0.60 
millimeters; width, 0.26 to 0.30 millimeters. 

Porto Rico, dredged at two stations off the mouth of Guanica H ar­
bor, 6 to 15 fathoms. Smitt (1873: 57, EscharcUa) Florida, 35 to 43 
fathoms; Osburn (1914: 211, Lepralia) Tortugas Islands, 10 to 15 
fathoms; Canu and Bassler (1928: 130) north of Cuba nt 143 fnt.homs, 
and Gulf of Mexico at 30 fathoms. The writer nlso has specimen~ 
from the Captive Islands, "·est of Florida. 

WATERSIPORA Ncviani 1895 

Frontal a tremocyst with numerous rather large pores. Ovicell 
endozooecial. Aperture usually with a broad rounded proximal sinu~ 
and strong cardelles; operculum with a ch itinizcd border and a broau 
axial band, leaving .a large clear space on each side beyond the 
carclelles. 

Watersipora cucullata (Jlusk) 1853 

Zoarium encrusting, brownish purple to nearly black in color. 
Zooecia large, elongate, rather regular in form, distinct. Frontal regu­
larly curved, with num~;ous large tremopores which are indistinguish­
able from the areolar pores. Aperture large, pcristome 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 
my 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 millimcters; width, about 0.43 milli­
meters. Aperture, length 0.23; width, 0.25 millimctcrs; width between 
cardelles, 0.13 milJimeters. 

Osburn (1914: 211, Lep·ralia) common in shallow water at the Tor­
tugas Islands. In P orto Rican waters only a single young colony 
was obtained on a pile of a wharf in Guanica Harbor. 

Dr. Anna B. Hastings (1930: 729) has devoted considerable space 
and eleven figures to the variations of this species, if indeed all the 
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recorded forms belong to one species. My materia l shows litt.le varia­
tion among the zooeeia 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 Is lands. 

TREMOSCHIZODINA Duvc1-gicr 1921 

Aper ture wil11 a very broad si nus; frontal i t trcn1ocyst Avicularia 
lateral, rare or wanting. 

Tremoschizodina lata (SmiLt) 18i3 

Not noted at l'orto Rico. Smitt (1873: 36, Gemellipora), Florida 
Straits, 68 fathoms; Canu anti Bassler (1928: 131), Gulf of Mexico, 
30 fathoms and off Havana Light, 387 fathoms. 

Family PHYLACTELLIDAE Canu & Bassler 1917 

The ovicell is recumbent, 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 zooecium. 

Apparently there arc some irregularities in the allocation of certain 
genera and species to this family. The inclusion of forms which show 
s uch fundamental differences as the presence or absence of a lyrule, 
a beaded or smooth vestibular arch , a pleurocyst or tremocyst frontal, 
dietcllae or septulae and a completely covered ovicell or one with a 
membranous frontal area, is probably not justified. 

Whether the genus Perigastrella Canu and Bassler 1917, can be 
retained in this family may be reserved for fu ture judgment, but cer­
tainly the Lepralia contracta Waters 1899, belongs neither in Peri­
yaslt'dla nor in the family Phylactclli<lo.e, where Canu and Bassler 
have plo.eed it. Apparently the only genus of the Phylactellidae we 
lmve to <lea! with in this report is the following one. 

LAGENIPORA Hincks 1877 

"Colonies consisting of a number of cells immersed m a common 
c: t'll tit. Zooccia recumbent, lagcniform ; oral extremity free, tubular, 
with a termino.l orbicular orifice" (Hincks). The colonies are usually 
small and irregular, and the projecting tubules give it a rough aspect. 

Lagenipora verrucosa Canu & Bassler 1928 

PLATE 8, FIGU RE 65 

Zoarium encrusting, more or less uniserial. Zooecia in uniserial 
lines, more or less ramified, elongate, lageniform; frontal smooth to 
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verrueose, terminat~d by a long, ~moolh, cylindrir.al prristomr. Aper ­
ture orbicular, at bottom of peristome; the peristomc thin , rntirr or 
notched at the margin. Ovirrll ~mall , J!;lobulnr, opening into prri~tomr 
above the operculum. 

Zooccial length, 0.511 mill imrtcr~; "·idth, 0.30 to 0.311 mi ll imcl.crs. 
P orto Rico, a Ringle rolony nt Stat ion 23811, from 6 fathoms. TI H' 

oviccll has n semicircular perforated arra, si111ilnr lo that. of U1r. gc1111~ 
Co.~tn.zia , but the mrn·c mn11c1·011s rn1111dcd porr~ and t.hr. ahsmH'r. or 
oral pcdicellatc avic-ularin will easily distinguish ii.. Cnnn nnd Bas~lc•r 
(1928: 137) Strnits of FloridR nt .56 fat.homs, nnd north or Cubn :it 
33 to 143 fathoms. 

F amily CREPIDACANTHIDAE Levinsen 1909 

Zooecia aperture with strong canle lle8. Opcrculum well rh itinized. 
Long oral spines ancl sometimes marginal spinr~ as wrll. Avi1·ularia 
long, pointed, setose or pediform, usually paired on rit.hel' sidr of apC'r­
ture. Septull\e usually a lternating with intermed iate rhnmbrrs whirli 
bear the frontal marginal porr~. Oorria hyprrslominl with ~mall 

pores. 
J{p,y TO THR GP.NEIL\ 

Aperture with n 1·r.ry nnrrow, •lit-like •inu• .. ... ..... . Mn•ti110J1linrn, pnp;r. 452. 
Aperturr. bron1I 1wnxi111nll.1·. wil.11011t sinus .... . . . . . . . . . Crr71idnr.n11tlm, p:11:r. ~51. 

CREPJDACANTHA Lr.l'in""11 1009 

The frontal is SUITOlm.sjed hy a row of long ~dMc mnrginal ~pin<'~ 
~ituated hci,wrrn thr. areolae nnrl rn1Tr"ponding in po~ition to llu· 
parietal cliat.rll11c (pon •c·ha111bcr"). <h·ic·!'il l' l'C' ll l11h1'11t., C" losc·d h~· tlir 
opcrr.11l11m. 

l(EY TO TUJ·; Sl'f·.<:n;.~ 

I . Aviculario. .•i t.unte<l behind llw npr.rt"""' 
Avicnlarin fnrLher fon l'nnl Lcsi<lc the apcrt.lll'r. . 

2. A 1·iculMinn mandible short.er than t.he 1.0oecin ... 
Aviculnrinn mandible longer than t lw zooccin 

. .. . . C . 7101'.~ .'(()/l iJ, I ~:\l?;C 4."i l . 
. . . . . . . . . . . ... ... . .. ... 2. 
. .. . <.: . • •etiocm, p nge 452. 

.. .. <'. lnn.oi•eln, pn~c 452. 

Crepidacantha poissonii (Audouin) 1826 

Zoarium encrust ing, small, vitreous and glistrning. Th(' zo00ria, 
0.40 to 0.50 millimeters long, arc somewhat ventricosc and distinct. 
The marginal areolae are very small and between a re sit11ated thr 
marginal setiform spines, on the anterior border the spines arr rli~­
tinctly in advance of the rim of the aperture. A pair of small avic­
ula ria with long setiform mandibles symmetrically plarr<l on ~mall 
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roamillate 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; perishime 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, a small colony attached to a deacl 
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 an<I Bassler (1928: 136) record it as a fo~sil from 
Panama. 

Crepidacantha setigera (Smit!) 1873 

Not taken at P orto 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. T he seti­
form avicularian mandible is shorter than the length of the zooecia. 

Crepidacantha longiseta C:mu & Ba&"ler 1928 

Not taken at Porto Rico. Canu and Bassler (1928: 135) recorrl 
it from three stations north of Cuba at 67 to 201 fathoms. As C. 
setigera (Smitt) has never bren fully rte-scribed, longi.~eta may prove 
to he synonymous. 

MASTIGOPHORA Hinr.ks 1880 

"Zooeeia with n. semicircular orifice, the inferior margin straight, 
with a central sinus; furnished with lateral vibraeula" (H inckR). 
Levinsen did not include this genus in his family Crepidacanthidac, 
but it evidently belongs here, as Canu and Bassler h11Ve indicated, 
hecause of it& recumbent ovicell, pore chambers, etc. 

Mastigophora pesanserb (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 wh ich is shaped 
like a goose's foot. Eroded specimens nre often rlifficult of identi fi ­
cation. 

OSRUJ/.N, BRYOZOA 01•' I'0/!7'0 llWO 

Zooeeial length, 0.55 to 0.70 millimrtcrs; widt.h, nbo11t. 0.50 milli­
meters. 

Smitt (1873: 43, Hippothoa), Tortugns Islands, 42 fathoms; Osburn 
(1914: 207, Escharina) , Tortugns Islands, 8 fathoms; Osburn (1927 : 
130) , Curar;ao Island; Canu and Bassler (1928: 133) , north of Cuba 
at 143 fathoms, Straits of Florida at 56 fathoms, and Fowcy Lip;ht., 
Miami, Florida, 40 fathoms. In Porto Rican waters the specie's was 
taken several times, at Caya Cnribc, Caya Pn.rguera, nnd sout.J11vest of 
Pt. Brea in 5Yz to 8 fathoms . The coloniC's n.rc ahrnys small, lC'ss 
than a centimeter across. 

Mastigophora porosa (Smitt) 1873 

D iffering from llf. pcsanseri8 (Smitt) rspecinlly in the fo rm of ihc 
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 Bnsslrr (1928: 134), G11lf of J\frxico, 
Straits of Florida and off Miami, Florida. 

Family CELLEPORIDAE Busk 1852 

Zooecia usually erected and not. oriented, though at the growing rdgr 
of a colony they may be horizontal and oriented . Ordinarily the 
zooecia are heaped upon each other and turned in all directions in t.hr 
most irregular manner. The ooecin. nrc recumbent, on the dor11al sur­
face of the pcristome and vary greatly in the different. genera. Ornl 
:wicularia are present in most of the genera in various posit.ions nntl 
often raised. Vicn.riollH n.vic11lnria of vn.rious RhapcR n.nrl Rizr11 arr 
often present. 

Waters (1913: 510) subrlh·idcd the family on the basis of the form 
of the aperture into schizostomatous (with n. sinus) n.nd holostomatous 
(without a sinus) groups, and Canu and Bassler (1920: 596) adde<l 
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 P.rimary characters are often obscured. 

KEY TO THE Gr.NERA 

I. Aperture keyhole-shaped, wiU. strong enrJelles .............. . ..... . . . . . .. 2. 
Aperture otherwise, merely sinuntc or rmmrlerl 'proximally ........ . . ....... 3. 

2. F rontnl wit h areolar pores only . . .... . . . . . . . . .. . .. Hippoporidra, pnge 4.54. 
F rontal a tremocyst wit.h numerous scattered pores . .. HippotrP.ma, page 454. 

3. Aperture without a sinus, proximal border nearly strni~ht . ................ 4. 
Aperture with a more or less developer! sinus . . . . .... .. . . .. . . . .. . . . .. .... 5. 
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4. Ovicell impcrforate, an open hood .... . . . ... .. . . ..... H oloporella, pnge 455. 
Ovicell with n central pore, more completely developed . . . . . .............. . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Trematooecia, page 457. 
5. A suboral l\vicularium usunlly moun ted on n strong rostrum, ovicell without " 

flat frontal area ............. . . .................. . Schizmopora, page 460. 
An avicul11rium on either side of the npeiture, oviccll with a flattened frontal 

11re11 .. ... . . . ........................................ C ostazia, page 461. 
6. A "catch-all" for insufficiently sludierl specie• .... .. . .. .. . Cellr.pom, page 461. 

HIPPOPORIDRA C11n11 & Bassler 1927 

Frontal with areolar pores and small avicularin. Aperture with 
strong cardellcs separating off a broad poster. Large acuminatc intcr­
zooecial aYicularia. Oviccll hypcrstomial with a frontal area. 

KEY TO THE SPECIES 

Suborn! umbo usnnlly wdl de\•cloped . apPrtnrn nhout 0.06 millimet.crs wirl~ ... 
. .. . .. . .. . .. .... . . . . . . . . . . . . .. . .. ...... . .. . .. ... . .. .. . . . . .. . . .. . . H. ednr. 

Suboral umbo abscnl or .weak, ape1tmc 0.08 to 0.0!J millimcters wide ... .. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II . calcf1rP.n. 

Hippoporidra edax (Busk) 1859 

Not taken at Porto Rico. Smitt (1873: 63, L epralia), Elbow Reef, 
Florida; Canu and Bassler (1928: 139), east of Yuratan at 21 fathoms. 
It occurs as far north as the coast of New Jersey. 

Hippoporidra calcarea (Smitt) 1873 

Not taken at Porto R ico. Smitt (1873: 63, Lein·nlia edax fornm 
r.nlcarra), F lorida, 49 to 79 fathoms; Osburn (1914: 212, Lepralia), 
Tortugas Islands, 12 fathoms; Canu fln<l B RAA!cr (1928: 140) , Gulf 
of Mexico Rnrl Rtrait.~ of F loridn. 

HIPPOTREMA Canu & Bassler 1927 

Frontal a tremocyst with numerous scattered pores. Strong cardell~s 
separate off f\ broad poster. Oviccll 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 edax forma janthina) , Florida, 13 fathoms; 
Osburn (1914: 213, Lepralia janthina), Tortugas Islands, 6 fathoms; 
Canu and Bassler (1928: 141) , north of Cuba, 130 fathoms. 

OSIJURN, lllffOZOA 01" l'OU7'0 Rf('O 4!i!i 

HOLOPORELLA Wnt~rs 1909 

Celleporidan species with the proximal lip of the aperture more or 
less straight and without sinus. Ovicell an open hood. Frontal with 
a few large areolar pores and occasionnlly with a few tremoporcs. 
Zooecia usually not well sepnratcd. Suborn! and frontal aviculnri11 
and usually large irregularly plncccl intcrzoocrinl nvicularin.. 

K>:Y rn TllP. 8r1:c1"• 
1. Eclooyst wit h dnrk pi11:ment . . . . . . . . . . . . . . . . . . . . .... 2. 

Without dark pigment . . . . . . . . . . . . . . . . . ... . . ... 3. 
2. Zooecia. large. aperture 0.28 millimet.Pr~ wide; ~uboml rostrum low . ... . . ... . 

· · · ·. · .. · .. ... ... ·....... . ..... . . ......... . ..... //. 1n'1(lr1ifirn1 pni;(r. 4fi5 . 
Apr.rtm·c 0.14 millimrlcn.;: wiclr; suhnr·n l l'ostrum \'(•ry hi~h , pointf'd, 1hc t ip 

white ... . ......... ... ........ . .... . ............. IT. nlbiMstn\ pa~r. ·155. 
3. Aperture with n smnll 11nsym111ct.ri1·al nott:h iu t.hc 111·oximnl bordrr .......... . 

... .. ..... ...... .. ................. ..... ...... ..... I!. vnonn.<, page 456. 
Aperture entire on t.he proximnl bordc1· . . ........ ... ....... ....... .... . .. 4 . 

4. Apert.nre 0.17 millimeters wide; snhornl ro,t.rnm nn<I nvicularium vcst.i12:inl ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H . .<ubalba, pa~r. 45G. 

Aperture very smnJI, 0.06 t.o 0.09 millimcl<'r.-: wide; s11hornl ro.~t.l'ntn modcrat r.ly 
dr.velopc<i ...... . . . . . . .. ........... ... . . .. . . ..... ... !!. 7111.•illn, paµ:r. 4fi7 . 

Holoporella albirostris (Sm ii I) 1873 
n i,troporn ntl>iro,tri., fmm:l t1111ica Smitt (1873) 70 , pl. 12, flp~. 234- 2.lfl. 

T he zoarium is encrusting, or erect nnd htbul:ll', with irregular 
branching. ·when fully developcrl the species is easily determined by 
the white tips of the tall, sharp point.eel rostra which stanrl out in 
sharp contrast to the dark pigmented frontal. The aperture is mod­
erately small, 0.14 milllfnC'ters in width, eYcnly rounded in front wilh 
t.he proximal borrler nParly straight (sometimes a little roncavc). Tn 
marginal zooer.ia therr. arr sometimes ~evrral ornl spines. T he ovirt•ll 
is a wide ope11 hood. Youn!(C'I' stages arc often d iffir.ult to idmt.if~· 
as they may entirely lack the dark pigmentation and the ~ubornl 
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, 21) to 35 fnthoms; Osburn 
(1914: 215), Tortugas Islands; Canu nntl n nsslrr (1928: l42), Gulf 
of Mexico and Straits of Florida. T he species has n wide dist ribut.ion 
in tropical waters and is known geologically as far bnek as the 
Oligocene. 

Holoporella magnifica Osburn 1914 

Zoarium encrusting, sometimes rising in broad vase-shaped formi; 
as though developed about t he ba8e of sponges. The species is ca.~ily 
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determined among our Wrst 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 avic­
ularia often show only a little pigmentation. The frontal wall is 
thick, the suboral rostrum but litt le developed, oral spines wanting, 
and the ovice\I is a wide open hood. 

Porto 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 bearin~ a small avicularium 
with a serrate beak. Int.crzooecial avicularia large and salient, with 
a coarsely serrate beak and linear or narrow ~patulatc man<lible. 
Ooecium a wide open hood. 

Porto Rico, off Salinas Cove, Station 2383, at 8 fathoms. Canu 
and Bassler (1928: 148), off Miami, Florida and Florida St.ra i l.~, 40 
t.o li6 fathomR. 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 & BBBOler 1828 

Zoarium encrusting or tubular, mult ilaminar, white. Zooecia of 
moderate size, distinct, with usually a 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 whirh 
somet imes bears a minute avicularium but more oflen this is cntirrly 
lacking. The interzooecial avicularia arc usually large an<I Jong 
spatulate. The ovicell is sal ient, 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 arc occasionally rlcvclopcd 
to the number of three or four on young marginal zooecin. The aprr­
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. Ba~sler 
dredged off Havana, Cuba. 

Holoporella pusilla (Smitt) 1873 

Dia.c.opora albirodri• fonna pwilla Smitt (1873) 70. pl. 12, fis. 233. 

Not noted at Porto Rico. Smitt recorded it from Florida at 9 tn 
60 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 (?) 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 nn<l 
Bassler have wisely refrained from placing this species positively in 
H oloporella, as it does not seem to belong there. However, aR I A.m 
unable to place it definitely I leave it tentatively in that genus. 

Iioloporella is abundai1tly represented in the tropics and the Wr~t. 
Indian region has its full sharr nf the Rpecici:. Prohahly Revera! mnrr 
will hr. listed in the future. 

TREMATOOECIA NF.W GF.NUS 

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 scatterecl 
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. 
Ooecium roughly hemispherical, not widely open as in H oloporeUa, 
opening into the peristome and not closed by the operculum ; heavily 
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and roughly calcified, with tubcrositics, but "·ith 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 scleritcs strongly ext.ended down­
ward to form a thick lappet on either side a little distal to the hinge. 

Genotype, Lepralia tun·ita Smitt 1873. 
It has been recognizer! that turrita rloes not fit the description of 

Holoporella. Waters (1914: 516) returned it to the "omnium gath­
erum" of Lepralia. Hastings (1930: 732) states that "this species 
ran hardly be considered congeneric with the typical Holoporellac," 
and Canu an<l Bassler (1930: 75) suggest that it will be necessary to 
create 11 special genus for this species. A close study of material 
from the type locality nnrl other regions of the West Indies, and the 
discovery of another Rpr.r.irs relater! to htrritrr have !ref the writer to 
1 lir. Rnnrn opinion . 

Trematooecia turrita (Smit!.) 1873 

Pi.An: R, Fmun• 72 

f,1•7mslin tur-riln SmiU (1873) 65. 
llnlnpnrc11ti t14rrita 011hurn (J914) 217; (1927) 131.-Ctinu A Rn~ll"r ( 1928) U!i. 

Zoarium encrusting, rough, forming nodular masses of a yellowish 
pink to brir.k red color, occasionally of considerable size. A specimen 
from Cura~ao I sland measured 100 by 120 millimeters across and was 
about 20 laycrn in thickness. The zooecia arc laqi;e, marginal oncR 
measure about 90 millimcters long, rough ly and heavily calcified, with 
usually a few pores in addition to the marginal areolae. Superimposed 
zooecia arr erected and turned in every direction. The aperture i' 
roughly semicircular, OJ G to 0.20 mi Iii meters in width, with a heav~· 
low ro~tral proccsR near the micldle 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 
tubercles, r anging in number from 0 to 6, may be low or high, rounder! 
at. the tip or bearing minute rounded avicularia. Small rounded avir­
ularia are of frequent occurrence on the frontal surface, and large 
~patulatc avicularia of varying size arc 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
rell is rounded when first formed, but soon becomes heavily calcified 
with tubercles of varying size and form which often quite ob!<cure it 
nnd may even cover the central pore. 
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The uperculum is slightly chitinizcd, with a nnrruw thickened bonier. 
On each side just in advance of the point of attach ment is a strong, 
downward-projecting lappet-like proct•es, at the anterior end of whirh 
is the muscle attachment. 

Por to Rico, d redged at severnl stat.ions outside of C..:uun ica Harbor, 
5 to 18 fathoms. Florida, 26 to 44 fathoms, Smitt; Tortugas, 12 to 15 
fathoms, Osburn; Cura~.no Island, Osburn; north of Cuba and cnst of 
Yucatan, 24 to 143 fathoms, Canu nnd Bussler. 

The species has been listed for several other regions; Southern Brazil 
(Ridley), East Africa (Waters), Philippine Islands (Canu and. Bass­
lcri. It seems pretty certain, however , that more than one species has 
been confused unucr this name, otherwise discrepanries in statement 
arc difficult tu understand. Thus Canu and Bassler (1929: 420) 
describe the oviccll in Philippine material ns being small, smooth nml 
µ;lobular , and they 111alH1 no 111entiun of :i frontal porl'; Ridley (1881: 
55) slates that the uvicclls bear small scallcred punt'llll'es, and H ast­
ings (1930: 732) makes no mention of the central pure but com111c11l.s 
on the ab8cncc of an oral aviculnrium. Smitt in his original tlrscrip­
lion says in regard to the ouccium "rotunda, intcrdu.m bimucro1wl11 , 
merlin parl.c frontis suprc1 aperturnm 71oris 7ier/orantur", but the O\' i­

ccll" arc uwally d ifficult to sec 11s the thickeni ng of the wall and thl· 
dcvclup111cnt of the pror.csscs renders them so much like the ioul't'in. 
Ridley's Cellepora tun·ita certainly must be a different species, and 
possibly those from the Philippines and Galapagos a lso. The ornl 
avicularia are certainly present on West Indian material though many 
zuoecia of a colony may lat:k them. The operculum varies somewhat 
in form, but none of them resemble the figu re by Waters (1913 : 516, 
pl. 73, fig. 10) with the muscle nttnchmcnts removed from the bordrr. 

Trematooecia protecta N'F.W stit:cn;~ 

l'LATE 8, FIGUll"5 66, 67, 68, 69, 70, 71 

Zoarium encrusting, surface irregular, glistening wh ile, multilirnll'l­
late. Zooecia moderately large, marginal ones about 0.75 milli1nekrs 
long, heavily calcified, erctlctl and nol oricntt•tl except at. the groll'inµ; 
edge of the colony. Frontal area rough, with a row of 111arginal arcolnc 
and a few additional scattered pores. About the aperture there nrc 
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 arc 
usually tall and stout and tapering rather evenly to a point. Rn.rely 
the rostrum is capped by a spine, but usually this is low with a spine 



46U SCJEN7'1FJC 8UllVEY 01" PUU1'0 lllCU 

on either side and other spines of similar size and form more nnteriorlv 
pln~ed around tlie aperture 011 the peristomr. One or tn·o spines of ;; 
s1wdnr nrit11re mny b: p~C'sent Cln the o,·irell. .-\ ,.il'lllari:1 t>i two typcs: 
nn onil s11bornl one s11mlnr to thrit. of turrila in form and pi>sition nnd 
often wanting, and small intcrzooccial ones with 11 rounded mandible 
which are infrequent. ' 

The primary aperture, width about 0.18 millimcter is somewhat 
semicircular, a little broader just behind the attachme~t of the oper­
culum, and the proximal border is broadly arcuate without a sinus. 
The o~erculum is yellowish in color, slightly thickened at the margin 
and with lateral sclerites, which, like those of T . turrita (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 surmount~d 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 ooecium corresponds closely to that of 
turrita and does not have the form of an open hood. 

The ~ointed, instead of blunt, 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 MncGillivray 1888 

Cellepores with the oviccll perforated by numerous small pores· the 
frontal smooth; a proximal sinus (rimule); suboral avicularia

1

; 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 
occurs in very well branched colonies off Beaufort, North Carolina, at 
13 fathoms. 

IJSBURS, l:llll"UZU.1 Of PURTU RICO ·Hi l 

COSTAZIA C\o\'iani 1895 

Ccllcporns with 11 ><i 11 1111l1: ul' ili1,1•. ( >vi<'<'ll with a li111ilt-d, pl'l"fornt~·d 

frontal area; llHtmlly wil.h 11 >< 1111111 11vi.,11lu.1·i11111 0 11 <'i!.11«1' "idn of I.ill" 
aperlu n: rnounlcd 011 :1 L11 1l <:l'cct Jll'o<:<:Hs. 

Costazia ignota (Nor11u\n) HXm 

J.a"c11i1~oru ionota Norma.11 (l\KKI) 30'J. 

Zoarium forming small white nodules on shells, corals, elc. Zooccia 
erected, the frontal smooth with only n few marginal pore~. Pcristomc 
rising high proximally nnd on the sides with usmtlly a small pedicellatc 
avicularium on each side of the aperture. The aperture is subcircular 
with a moderately developed sinus. The ovicell is globular with a 
rounded area which is perforated usually by n single row of slit-like 
pores. The area does not reach the proximal margin, and the peristome 
is not continued n.rnund on the ovicr.11. lnlcrzooccinl nvicularin nre 
rare. 

Porto Rico, common and taken at a number of stations off Guanicn 
Harbor at 6 to 20 fathoms. Osburn (1914: 214, Lagcnipo1·a) , Tortugas 
Islands, 10 fathoms. I cannot be absolutely sure that this is Norman's 
~pecics, since his description is brief, but it approaches it closely. 

Costazia costazii (Audouin) 1826 

This species resembles the preceding in the presence of the high 
peristome with a somewhat pediculnte rounded avicularium on either 
side of the aperture, but.,diffcrs in the following points: (1) the marginal 
pores are more numernus 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 acrnss the ovicell next to the 
aperture like a broad lip when fully formed. The oviccll 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 Americnn side of the Atlantic. 

CELLEPORA Liuuucus li67 

This old Linnaean genus is now used ns n "catch-nil" for those cel­
lcporine species which have not been sufficiently studied to be properly 
allocated in the newer genera. T here a number of these in the West 
Indian fauna as follows: 

Cellepora coronata Smitt (1873: 51). Possibly n 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 oioa• Smitt (1873: 52). Prol.mbly nn O-•tlti1110.'fia, ns S111ilt describes 
it ns having a sinus and an impe1fornt.e ovieell. 

Cellepora tuberosa Smilt (1873: 52). Smitt's figure (rl. 9, fig. 180) resembles 
a "flecies of lioloporella, but his t.lc:sniption of the pcrfoi-atcd ovicell indicale• 
Schizrnopom. Smitt uHed D 'Orbigny's specific name, bu I. it is probably not the 
~lmc 5pecies. 

Cellepora minutiporosa Canu & Bassler (1928 : 150). A species with a sinuate 
orifice, but the nuthors do not indirnte 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 fami ly contains two genera which have been confused and 
shifted about for many years. Ellis -and Solander, 1786, described 
CeUai·ia tulipifera from Jamaica. Lamouroux, 1812, removed tulipi­
fcra from Cellaria anJ erected the genus Pasythca; and wa:; followed 
in turn by Lamarck, 1816, Liriozoa; Blainville, 1834, Tuliparia; and 
Hincks, 1881, B7iicaulirlium;-all of whom based their description~ on 
tulipifera. Evidently Pasythea has priority and the other nu111cs arc 
pure synonyms. 

Smitt (1873: 35 et Rcq.) crcctctl the genus Gcmellivora for his specie~ 
el1urnea and 8evcra l others which have been rc111ovctl. 13usk (1884) 
and Canu 11nd Bassler (1928, 1929) confused matters by placing 
eburnea under Pasythea. Levinsen (1909) separated Liriozoa (syn. 
Pasythea) and Gemelliporn 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 distinct generic characters, as indicated below: 
I. Branches consisting of an axis of elongaled kenozooccia, from the opposile sides 

of which, oear the upper end, appear zooccio. in pai1·ed t riads. Radicle 
fibers developed in three ways (1) between and a litUe below the tri1Lds 
(2) replacing one of the triads, and (3) r1nely from the end of a kenozo-
oecium. Branches few rmd unpaired .. . . .. . . . . ...... . Pa311thea, page 462. 

2. Drnnches consisting entirely of pui.-cd zooccil\ (dyncls) placed back to batk 
(kenozooecia wanting); internodes composed of 2 to 10 dyads, daughter 
zooecia developed at the te1·minu~ of the preceding pair, either with or 
without corneous joints; branches numerous and usually pa.ired; radicle 
fibcrs apparently only bnsal. ...................... Gemellipora, pnge 463. 

PASYTHEA J,amouroux 1812 

Pasythea t ulipifera (Ellis & Solander) 1786 

PLATE 9, FIOURES 75, 76, 77 

Zoarium erect from a stolonate base, irregularly branching, stem 
composed of elongated kenozooecia separated by flexible joints. Zo-
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oecia always joined in triads which usually arise fro111 the stalk kcno­
zooecia near their upper ends in opposite p11i rs, occasionally the stolon 
may give rise lo a very short kcnozooeriu111 whirh clcn•lops a single 
triad at its tip. In the triads the median zoocciu111 a lone is conncrtcc l 
with the kcnozooecium, the lateral ones being budded ofT at the sides of 
the median one. The zooecia do not give rise lo othrr zoocria or to 
branches or radicles. The zooccial and kcnozooeci11l walls arc provided 
with scattered pores. The kenozooceia v11ry much in length, 0.40 to 
1.10 millimeters, and occasionally are barren of triads. Lateral 
branches arise from the sides of the kenozooec ia bct"·ern and a little 
below the origin of the triads. 

Radicle fibcrs may appear on any part of t.he colony, replacing a 
branch, a triad, or a kenozooccium at the rncl of 11 series. The zooerial 
aperture is very small, 0.07 to 0.08 mill i111cters long by 0.06 milli­
mcters wide, slightly sinuate; opcrculu111 little rhitin izecl; a sho1·t, 
terminal spine frequently developed, especially on the lntcrnl zooc•t·ia. 
No ovicells nor avicularia. The tri11ds mcnsurc about 0.40 to 0.45 
millimetcrs in length. 

Porto Rico, rather common off the south shore nt. 5 to I 5 fnlhmns 
and taken at. six stations. Ellis nnd Solancler, 1786 (Cd!ario.) 
.Jamaic11 ; Marcus (1938: 37) , Santos Bay, Brnzil. 

GEMELLIPORA Smit.I. 1873 

G emellipora eburnea Sm iLt 1873 

PLAT>: 9, FIOURF.S 73, 74 

Zoarium erect from a ' stolonate base, p inn11tcly branched, the whole 
formed of successive pairs of zooccia (dynds) arranged back to ha«k , 
with horny joints here and there. The internodcs vary rcmsidcrnhly, 
2 to 10 dyads, but a joint is always present 1\t the base of each branch. 

Zooecia somewhat tubular, the pairs joinccl for most of their length, 
the terminal portion turned sharply outwnrd and slightly twisted so 
that their apertures face in opposite directions. B ranches arise op­
posite each other between the members of a dyacl, a little above the 
middle of the zooccia. No ovicells and no kenozooccia of any sort ex­
cept the radicle fibers at the base. Length of cly11cls nhout 0.55 milli­
meters (0.45 lo 0.65 millimctcrs). 

Not taken in our collections but found by the Challenger Expctlition 
at near-by Culebrn and Sombrero Islands. Smitt clesrribecl the species 
from Florida and it has since been reported from the Gulf of l\"Icxico, 
north of Cuba, off the coast of Brazil, the Gulf of Gas<'ognc, and the 
Madeira Islnnds, always in rnther 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 al l 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 equator, but is 
abundan tly developed in the Australian seas. Hitherto nune 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. Occasionally very minute pores 
on the front11l 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. 

Kn TO THE SrF.CJES 

Avicul .. rin prri;cnt on either side of the a11erb1rc ....... . .. V. cleqans, p11gc 464 . 
A viculario. wanting; instead there nre conical processes at the distal corners ... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V. contei, page 465. 

Vitteticella elegant (Busk) 1852 

P~ATE 9, FICURES 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 woecium and the one distal 
to it arc shorter, the two combined about 0.80 millimetcrs; 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 specimens 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
occium. The beaded border, characteristic of the genus, is well de­
veloped. The distal zooecium, attached without a joint, is functional. 
Radiclcs arc developed from circular chambers at about the middle of 
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the dorsal side. Branches arise from 11 daughter zoocdum directly 
connected to the mother zooccium without n joint and take the place 
of the avicularium on that side. 

Porto Rico at five stations, all in or off the mouth of Guanicn Harbor 
at 5 to 30 fathoms. Dr. R. S. Bassler of the U. S. National Museum 
has also sent me specimens taken by the .Tohnson-8111ith"onian Expedi­
t ion in Febrnary, 1933, just nort.h of the ea~t end of Porto Hirn at 10 
fathoms. Widely distributed in warmer "·aters, but not n•porlccl for 
the A mcricnn cons ls. 

Vittsticelle contei (:\rnlo11i11) 182G 

1'1.o1n 0. 1·wu111:s 80. SI. 82 

Zoariu111 s111all and delicate. Zuocria quite tra11"pan·nt, \'t•ry ~1111111, 
short and rather hroacl in proportion, len~lh abou t 0.26 millimclcrs ; 
width, 0.15 millimctcrs; the fer tile zuocria nnd tl1t• 1H'xt in scrk~ sonH·­
what shorter. The fronta l area is somc\\'hnt papillosc in the earlier 
zooecia of the colony. The vittae arc variable in length but urnnlly not. 
more than half the lcngtlr of the frnnt.al nrea. Aper tu re rounded, the 
proximal border obscured to the level of the snrnll hinge teeth by 11 

projecting lip of the frontal. Avicularia entirely wanting, rcplaC'ed hy 
a strong pr~cess at each distal comer. The latcrnl zoocria ort'llJlY 
about the d istal half of the border of the mother zooecia. Ooccia 
rather large, nearly !IS broad as the "co,·cring" zooccia in \\'hirh they 
are embedded; "beaclecl border" \\'ell de,·elopcd; frontal surface per­
fora ted by a number of, scattcred, rounded pores and \\'ith an indefinite 
longitudinal sukus; the "covering" zoocria functional and not rrduct·• I. 
Radicle chambers present on the dorsal surf arr, bnt no radirlrs nrc dt'­
velopcd in my material. In one CMc a brnnch arises from thr basal 
zooecium in the dorsal position. 

Porto Rico, one mature colony \\'ith O\'irclls at (j fathoms, taken one 
mile south of Cano Gorda Island; another near the Guani ra Harbor 
bell buoy at the same depth. T he larger 8prrimC'n is only nhout 2 
millimetcrs in height, t'onsisting of 24 zoorria, \\'ith 7 m·irt'll~. Jn 111y 
rollcrtion is anntht'r spcl'imen from B('l'm11d:1 1i t. 3 fathoms, c•ollt-dt'd 
hy Dr. S. H. Willin111s. 

Marcus (1937: 76, Cafrnicella) rcronl~ lll(~ specie" from Sa11tos, 
Brazil. The species is widely d istributed, l\ladcira, l\1editcr1·ancnn 
ancl Red seas, ,Java, bu t has not been noted " ·ith any frequency, no 
doubt because it is so small and inconspicuous. 
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Family SAVIGNYELLIDAE Lcvinsen 1909 
CaleHariidaa D'Orbiany (1851). 

Zoarium erect, branched, jointed, each segment consisting of a single 
zooecium. Zooecia elongated, tubular, only slightly· calcified, the 
frontal surface with pores and separated from the dorsal surface by 11 

more or less sharp line. Ovicell recumbent. Avicul_aria and spines 
present. 

SAVIONYELLA Lcvinsca 1009 

Cate11aria Lnmouroux (1820 preoecupied. 

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, etc., and 
in spite of their small size arc conspicuous by their brick red color. 
T he aperture is semicircular, without sinus, its distal border surrounded 
by strong erect spines. The globular ooecia as well as the zooccial 
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
ence being chiefly in the stalk-like base. Daughter zooccia arc pro­
duced on the dorsal side near the distal end, and in branching two 
daughter zooeeia appear at the same level, side by side. 

Porto Rico, off the mouth of Guaniea 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, Brazi l. It occurs around the world in warmer 
waters. 

Family MAMILLOPORIDAE Canu & Bassler 1927 

Zoarium orbicular in outline, cupulifonn, the zooecia oriented to­
ward the ·apex of the colony; fertile zooecia enlarged. 

MAMILLOPORA Smitt 1873 

Mamillopora cupula Smitt 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 
F lorida, 27 to 56 fathoms. 
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Order PHYLACTOLAEMATA Allmnn 

No systematic attempt to collect the freshwater Dryozo11 w11s mnde, 
but the following species was taken in consiclernblc numbers. 

Family FREDERICELLIDAE 

Plumotello repens ( Linnne11s) 

Branched chi tinous tubes spreading over the 11nclcr sides of ~tones 
in the stream at Rio Pieclras. Some of the lm111rhes were erect, hut 
for the most par t they were adherent. 

LIST OF NEW GENERA, SPECIES, AND VARIETIES 

New Genera 
PAOP. 

Parcllisinn . . . . . .. . . . .. . .. .. .. .. .. .. . .. .. . .. . . .. .. . • . . . .. .. . .. .. . .. . . . . 300 
7're111alooccia ... ....... . ................. ...• ......... . . ... ......... .. ... 457 

New Species 
Dio peroecia jloridana . . . . . . . . . .. .. .. .. .. .. . . . . . . .. . . .. .. . .. .. . .. . . . . . . . . . 331 
Diaperoecia rugosa . .. .. .. .. .. . . .. . . .. .. .. . . . . .. . .. . .. .. .. . .. .. . . . . .. . . .. . 332 
Conupcum tubioerum . ... .... . . . ...• ... . ... .............. . . .........•..... 352 
Parclli•ina latiro• tri8 . .. . . .. . . .. .. .. .. . . . .. . . . .. . . .. .. . . . . .. . .. • . .. . . . . . . . 36 l 
Labioporella sinuosa ...... . . ..... ............ . . ...... . ............ , . . . . . . . 3iG 
Thalamoporclla moyori ...... . • . . . ..... . . .. • .... , ... . . .. , . , .. .. , . . . . . . . . . . 37n 
7'halnmoporclla dist.orta ..... . . ..... .... , .... , ................. , ... . . ..... 380 
Scrupocellaria reoulari ... 

1
. • . • . • . • .. • .. .. .. .. .. . • . . .. .. . .. • • .. .. .. .. • . . .. . . . . 384 

Caulibuottla lcvinseni ........... . .. , . ... , . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3n4 
Colcopora amcricana ........... ......... ............... . ....... .... .. .... 411 
fl im1opodina irreoulari! . . . . .. . .. .. .. . .. . . . .. .. .. .. . .. . .. . . .. .. .. .. . .. .. . . . 414 
Ge71hyrophora rubra ....... , : ....... ... .. ........ . .. ..................... . 415 
Schizoporella canui . . . .. . . . .. .. .. .. .. . . .. . . .. . .. . . . . . . .. . . .. . . .. . .. .. . . .. . 422 
Stephanosella ruoosa ... .... • .. • .... .. . .. •..... ..•. • ...... . • .• . . .. • .. . .... . 423 
1'rematooecia prot ecta ................. .......... ... ... , ....... , . . . . . . . . . . 45n 

New Varieties 
Electra b ellula var. rainosa .............. ....... ...... , ...... . . . • .. • .. ..... 355 
Exechonclla antillea vnr. tpinoso .... ......... ... , .. . .. .. , ....• .. . .... . .. .. 367 
Tholamoporella oothica vnr. florida11a ... . ..... . .... . . , .... , . ... , .... . . . .. . 378 
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PLATr. 1 

FIGURE l. n;,tpcroccifl r1t(/O!UL n. sp., with branched O\'icell. 
F1au1tE 2. Diapcroccin rugosn n . sp., with simple ovicell. 
Frnunr. 3. Dinpcroccin flmidnnn n. •p. 
J•'1mrn1>: 4. Rttlulo71lwm t/d;CHt1dn ( Bul'lk). Nolr. ooccio~tomc nL hn~ o r n 7.0· 

occial t.uhc. 
FrcURF. 6. f,ichr11o}Jora buttki Harmer. Note lnlcrnl oocciostomc. 
F1ou10~ 6. Aclcn tnrncnln (J,amltJ->ormiith) . 
Ji'JGUllfl: 7. AcLrm rccta Hincks. 
FtGURF. 8. Ae.tca nnouina (Linnnern~). 
Fioun>: 0. Actr.n liguln!n 13usk. A young zooociurn, note corrngnted sl.o.lk. 
Fu1um·: 10. Actctl liflu.lalrt Bm{k . J.nl<?ral view showing regeneration. The orig· 

jnal opcrculum i~ slill present, with n nrw one terminally Bitttn.tcd. 
F1GUHE 11. Actcn !ig11/atn fill'k. Ventral "iew showing regenerated portion with 

the two opcrcula. 
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PL.\TE 2 

FJGUUE 12. Grmupr.um lubiucnuu. n . s11. Fully dc,·clup<•t l wit.h t.rumpcL--ttlmpcJ 
tubular spines. 

FmunE 13. Conopcum tubit}f'1'!UI& n. sp. At. mpid ly gf'owing ct1gc of r.oarium, 
showing development of t ubes from t he t.r inngulnr bn~nl r orncJ·s . 

Fwunr. 14. Conopc1mi reticulum (Linnnrn!'l). Not" intcnooccia.I keno7.oorcimn 
nt. le-ft,, a pair of nm.lulcs and llw lri:m~ular h:1~11l <'Ol'IH'l'~ from wh it•h t.hr. nodu le~ 
dc,·clop. 

FIGURE 15. Cu1w11c11111. reticulum (L iuuucux). Oul.linc ~kckh showing charnct.cr-
istic a rru.ngemcnL. 

F'1ouRr. 16. AcnntltUtlt·'<ia .'<t11•ur1;i (Arnluuin) . Y u11 n 1£t'I' fl'l:i~r. 

FIGURE 17. A co11lhode ... ia ,'lcwarlii ( Audouin) . Highly cnl c• i fil~ll. 
F1Gune 18. Hinckl'Ji.na peri71uro .. ~a Cn.nu & Bussler. 
FIGURE 19. 1ii11cksi11a per;poro.~a Cnnu & Bnsslcr. Intcr7.oOt'l'inl nviculn.r i11n1. 
FIGURE 20. Electra bellula (Hincks) n. var. ranio•(I. Branching st.ogc. Note 

position of joints nnd nalure of spines. 
FIGURE 2 1. Electra bellula (Hincks) n . vnr. rnmo•n. When a. branch comes into 

contact with a. flRL surfae.e and becomes unilumiuar. The spines o.re much re-
duced. ., 
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PLATF. 3 

F1cunts 22 to 30. Acantlwdcsio t~nui.s (Dcsor). Vuriu.tion in zooccial Conn, si:r.c, 
nodnlntion and development of cryptocyst in a single large colony on nn oyster 
shell from J3cnufort , North Carolina. Fiount:s 29 nnd 30 show rcgencrntion. 
Calcification of the cryplot·yst is usually about ae in noun>:s 26 nnd 28, less fre­
quently the cryptocyst is much lnrgcr as shown in FJOURF.S 22, 23 nnd 27. 

FlGUHF. 31. 7 A71/011xi11u vivu11teu Canu & Dai;slcr. 

ScnNn r1 c 51JAV Ev UF l'oRTO Ru:o ANO TllE V1Ri:1N ht.ANll~ Vot.uM~ XVI. l'AMT J. l'LATr. J 

OSDURN : ORYOZOA OF PORTO RICO 



l 
~'.-: 

"1~· ' 1: 

~ 
l 

478 8CIEN1'JFJC SUllVEY UF l'OR1'U Rll'U 

PLATE 5 

F1cun• 40. Labioporcl/a sinuo•a n. ep. 
F1ouR~ 41. Labio71orel/a si11uo•a n. •JJ. Dol"Slll Yiew. 
F10URE 42. Tha/amoporella gothica n. var. floridana. 
F1cuRE 43. Thalamoporella gothica n. Ynr. /loridanfl. Dorsal vielV, 
FIGURE 44. Thalnmoporella falcifera Hincks. 
F1aunE 45. 1'/ialamoporella falcifera Hincks. Dorsal view. 
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PLATE 4 

l1"1ou1tF. 32. l'arclli~ina curuiro~lri& {Hincks). Showing relation of nviculn.rium 
chamber to kenozooecium. 

FmunR 33. l'nrclli."inn lotirotttritt n. ~p. From {lrictl ~pct·imcn wiU1 chitinous 
p:uts intar.t. 

Fu:un.-: 34. J>un:lli.~i11a latirot1trii n. :-:p. < ~n lt·inf'tl ~pel'i111cn showiu~ dclnilg or 
struclurc. There is some n 1rintion in I.he rorm and ~i7.c of the n,·iculnri11111 :tml 
kcnozooccit1111, but they nrr. nlways IJrontl. 

Jo''wuu,.: 35. Hrcrhoncllo 0111;/foa co~trnrn) 11 . var. X/Jiu11.~1. 
F1cu10: 30. Crwli.buyula lcvin.s-cni n. sp. Form o f t.ooc«ia. 
FIGUH>: 37. Cottlib11aulo lcvi11sc11i n. sp. Oullinc skckh of ol"iecll will1 or11111. 
F1cun• 38. Coulibug11la levinswi n. sp . Fol"m nnd position of o.viculariurn. 
F1ounE 39. Ca1ilib11gula !evinseni n. sp. E longate jointed spiuc occa•ionully 

present. 
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PLAT& 6 

F 1t:Vll& 4G. '.l'lwlm11CJJ1Un·llu mayori n. 1o:p . Nole c~pcc· ially Lhc n,·it·ular ian opcsi-

11 les. 
Frm; m·; 47. Thalamoporella mnyori n. sp . Showing ciorsnl side. 
Frnum; 48. Thalamoporella di.,Jorla n. sp. The tli•l.ortccl 1.0ocl'ia nrc alw11ys 

pnircd with a distorted avicula.rium. 
1'10URY. 49. Thalamopore/.la di• torta n . •P· Dor•nl \'icw. 
Fmunt-: 50. Coleopora amcricrrnu n. i::p. 
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PLATE 7 

Frnunr. 51. Hippopodina irreqularn n . sp. Ovicell rui covered with n. thick 
pelliclc. 

Frounr, 52. llippopodina irrco1tlarn n. s1•. Details of np~rturc . 
F10unE 53. liippopodina irregularn n. sp. Operculum. 
FtoURE 64. llippopodina feegeensi.s (Busk). A young zooccium with reversed 

aviculo.rium. 
FIGURE 55. Hippopodina feeoeensis (Dusk). With 1mired rc\"ersed n.viculnria. 
FicunB 66. Pene&trulina 111alu.i (Audouin). 
F1cun& 57. Stephanosella ruoosa n. sp. A younger zooccium with the beginning 

of the frontal decoration. 
FrnunE 58. Stylopoma informata (Lonsdale). Showing large falcate interzooecial 

avicularium. 
F1ounE 59. Gephyrophora rubra n . sp. 
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PLATE 8 

FIGunr. 60. Gcwclliporidm t.ypica Cnn11 & Bassler. ~nOCl'i:i wit.h oYic,~11. 
FIOURE 61. G em elliporidra typica Co.nu & nn~c;lcr. 1\n O\·iccll s11r11101111l ed 11~· 

two nvicolaria, rare. 
FrnunE 62. Gc111clliporidra t.11pica Cn1111 & Bn,.<lco" P el.iii of npr1-J.11rc. 
F1cunF. 63. Gc111clliporidra aculcato Cnnu & 11,.,.,Jc r. Ol'ircll and in l.crt.ooccial 

rwiculnrium . 
Fwun" 64. lfi1'11omcndla fi.mmolo (Cnnu & l3n .~•IN) . Showinl! groo\'C 11 11<1 po1·c 

of m·ice ll. The nperLm·c of lhc ovi<·cll is ob~t·ure<l . 

Fwunr. 65. Lrr(1cni7wrn. tren·uco.'Hi Canu & Dasslrr. 
FwuR•~ 66. 'J'rcmatooecia 71rot.ccta n. ~p. YounJ.:t r.oncl' illm. 
11'wunF: 67. 'l'rcmalooecia 7notecla n. sp. \ViUl oocdt1111 s l1owi11'1: 1· t•n l.rnl p11n !. 

nnd suborn! n.vicularium. 
F1cunr, 68. T rematooecia prolccla n. sp. Advonced crilcificat.ion. 
Frnum:: 69. Trematooecia prolecta n. sp. Apert.ure wit.h twiculnrium nn<l ~pines. 
F1Gunr. 70. Trematooecia prater.la n . sp. Rouucfo<l intcl'r.ooccinl avir.ulnrium. 
F1cun1~ 71. Trcmatooeci(f prolccla n. sp. Opc1'culn.. 
Fmurm 72. T ,·emalooecia lu1"n:ta (Smit.t.). Form of opcrcult1111. 
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PLAT" 9 

Ji'IGUltt.! 73. Gemclli]>orn cburnca S111itt. Form anti mo<lc of origin of ;r,ooccia.. 
Fmu1m 74. Gemcllipora cburnca SmiU .. Sketch showing mode of jointi ng anti 

brunching. 
F1m11m 75. l'osul-11.,·u lrtli7Ji/cra (J!;llj~ & Rolundcr). Jntct'noclal k~uo?.ooct · ia , 

jointing ancl ori~in o f triads. 
Frnu11& 76. l'nsyU1ca tulipi/era (Ellis & Solttndcr). Showing ordinary posi t.ion of 

rn<licle and the unusunl rcplaccmc11t of a trin<l liy n rnrliclc. 
1?10u11r. 77. l'asyl11ca tulipifcra (Ellis & Solnnder) . Showing the occnRional tc1·­

minntion of n brnnch in a ra<lir.le. 
Fwum;: 78. Vit.taticell<l clcaan.-; {Busk). %oocc•ia, nvkulnria, mode of branching 

nnd dct.nils of aperture. 
l'!GUll~ 70. v;ualicclla clcaans (Dusk). Odccll. 
FrnunE 80. l' iUaticella conlei (Auclouin). Zooecia, branching anti ovicells. 
Fraun£ 81. ViUalicella contei (Audouin). Ovicell much enlarged. 
F10unE 82. Vittalicella contei (Audouin). Unusual origin of a branch from 

do1-sal side in place of a radicle. 
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Acant.hodC'<11ia ....•.. .. . • . .••.. 
fil il. \ M lll. 

tt·nul~ ... . 
Acleona .. . . 

vJo1a.cca . .. . 
A et.oa. . 

angul no. . . 
llgula. t.a. 
rt'Ct..'\ ,,, 

t.runC..'\ta . 
AltlerJ nR. . . 

irrcgul u.r ht. 
Amat.hi~ ... 

hrasJHonsl~ . . .... ..••. . 
convolut.n. 
dlsta.n~ . .. . 
vldovlcl .. . 

Amphlblest.rum .... . ...... •. 
pu:oituln.t.um . 

Anf(ulnclln . . 
pa1uuua . . . 

.AntropQra .• . 
granulircra.. 

Aplouelna . 
glgan(A\tl. . 

I NDEX* 
Page 

352 
3!i2 
ar,a 
445 
445 
:\4!. 
:44r. 
:J-17 
:1•'6 
:t-Hi 
;Ui:l 
:utt 
33~ 

3:m 
33~) 

33fi 
340 
3(14 
:lf\4 
3:\7 
:to~ 

:lfi!) 
3r,n 
3 !>7 
3~7 

Cl\llo1>0ra •.. . 
cn.udntn. . . 
11 umko1m . . 
lihtlllata .. 

CnndR . ... . 
C:tr:tlh(("t\ ,. 

r r t.lform \111 
1Jln1ph':.. . 

('l\ftll;'\ . 

( ;\l ('mhr(•nclcwclum) comrn·r~um . 

( ~I 1•mhrt•tulot•du n 1 l sl.r ict l ro~ t.rlK . 

t yplr.a . .. , . 
Cn ullhUKUI:\ . 

nrmal-n .... 
CH.rnlhlcn .. 
levinseni . . . 
z;i nzl lHtrh•n ~I~ . . 

C'aulornmphu!t . 
np<"rtuM , 

C'<'lln r ln . 
ntHlo:-ia •. 
1tlnuo!ll\ ... 

tuberoa .......... ....... . ... . . 357 
300 
JOG 
:l'2H 
:1 27 
3 ~17 

:1m1 
an7 
:mt-i 
:i!IM 
:u 1 
:M l 
'141i 

441\ 
430 
440 
418 
4l R 
41 8 
388 
300 
3R9 
301 
302 
301 
300 
380 
343 
343 

Ce11rpora .. 
(';Orona.Ill . . 
p:lgri~ . 

mlnut.)Jmroi.a . 
t.uheroM. .. . . Ara.c.h.Dopusla. .. ...• ... . ... .. •• ... 

monOCflros . . .. . 
nn.rC'ntslo. .. . . . 

dlsCr"-i.a ........ . 
neania. . .. . . . 

cupula.rlt'nsl~ . . 
hlrtlMlmn. . 
in tcrmC'dia . 
mtrahlll!t .. 

nowPrhnnkin.. 
i(l'nC lil.11 . 

n rar:ch rl<ljtl:\. 
.!!Uhauleft.t.a. .. • 

DryocryJ)tella.. 
rctlculata. . . 

DuiTonellarJ a. .. 
divergens .. 
ret.lcul&ta. . . 

D ugul a. ... . 
a.v1.cu la.rla . 
dt"ntata . . .. 
flnbe llllta .. 
(Ha.to phlla) John st.onliu· . 
mlcrooecle. . . . . . . 
ruJnlme. .. . 
nerlt.tna. . . . 

nuskia. .. . . 
n lt.enit . . . 
set lgr.ra . .. . . ... , . .. 343 

Cl ~cllsu1R . . 

Cnh'ftporn ••.. . 
amerieana .. 

C"ol unmc·ll :t. 
hra~lllttni-tl11 . 

('onopcun1 . . 
r1•tlc-ulum .. 
tubigennn . 

('0 11 lrl n:1.n11 111 . 

t.t•nulro~1 rr. 
('omucoplnn .. 

:i..n t-l1hoe1. . •. 
Costazlu. ... 

CO!itA.7.it •. 

lgnota. .. ... 
Cranoetnn. . . 

c-orona.U\. .. . 
Crassl ma.rRln nU>lla 

crn~~lmo.rgln ;i.t., . 

CN'phln.cnnt.hn. .. . 
lon R;IAt•tn. .. 
poJ11~onll .. 
setlgera . ... 

C rt brlllna. . . 
(Acant hocc:"11R) <'1 n1cn W\. . 
llneata ... . .. .. . . 

Crisla . . .. ,. 

P<l8" 
:Jf\.5 
anr, 
anr, 
3 1i!'1 
:ur; 
:JM'j' 

:Vt.\l 
:l~M 

ar,7 
:i!'"1>l 
at;H 
;U')R 
:Hl2 
:m:1 
:J~H 

394 
3!15 
:lr1n 
:l!i!) 
aH2 
:l~2 

!IM:I 
401 
4 0 l 
402 
-4 62 
402 
4 17 
.117 
·llO 
411 
·IO I 
-IOI 
:I!")() 

:l!il 
362 
:u•-1 
!Ui I 
:mr. 
:rno 
4fll 
40 1 
40( 
303 
3G:I 
30:1 
303 
.Hi l 
4!)2 
4 !)1 

452 
40·1 
404 
404 
328 

• Now genera, specie~. a n t\ \':lrlrtle11, n.nd p11~cs whcrn t.rc.at.cd , n.rc In hole\ fiicod t.n11·. 
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clonga.ta. ...... • ..•. 
ra.mosn. .. 

Crh~ullpo ra.. 
orlent.a.Jll'J .. 

Cupulaclrla. ... 
cann.rlcn.,ls. 

Cystlsella ..... . . ........ . 
amcrlco.nn. .. 

Dcnd roboan ln. ...... • . . 
lamello~ .. 

Dl:..peroecla . 
florid&na . 
rugosa .. .. . 

Dlplosolen .. .. . 
obclium. 

Discoporella., 
doma .... . 
umhello.ta. ....... • .. . •. . .. 

Electra ... , 
bellula. . . .... . 
bellul& var. r •mos& . 
tcnclla. .......... . . 

J<;nt.alo p hom . .... . 
dellcatu ln. .... . 
probosclclcnldc~ . .... • ....... 

F.scharolde.."' .. ....... . .... • .. 
co~urcra .. . . 

Rxcchone11~ . ..... , ..... . 
:i.ntlllca ... , .. . .. . 
antillea var. splnosa .. . 

F a rclmlncllum .. . . . . . .. . 
Cl•'nrclmln nrJn.) atluntlcum. 

Fcncst.rullnn.. 
ma lusl ... . . 

l •' igula.rla. . ... . .. . • . .• . 
ampla. .....•.. • . 

Florldlna . ...... . , .. . 
ant.lqua .. . . 

l,.lorllllnclla. .. ..• . ••.. . 
pa.rvula. . ......... . 
typlca . . ..... . ..•.•..... 

Geruelllp.ora. .. ...... . 
eburnea . . ... . 

Gemelllparldra .. . 
a.culca.ta. .••... 
mngn lporosa. .... . 
typlca . . . . ... . 

Oemclllpol'lna. .. , . .. . 
glahra. .. . 
llmha.ta . . ..... •.. 

Gcphrot.es ... 
spfno!funt . ... . . .•. • . • . • . . 

Gcphyrophora ..... . ..•..•... 
rubra . ... ... .... . .•.... . .. . . . 

Hlnckslna .. .... . ... .• . .. • ..•. 
periporo! a . .... • ..... •... •. .. . 

Hlppa.dene!Ja. . .. .. •.. . •..• • • . . .... 
fiorfda.nn. . .. .... . . . 

Hlppalloslna. . .. ...•..• • . 
rost.rfgcra • .. ... . •. . . .... •• . .. 

Pago 

328 
32U 
332 
332 
354 
364 
• an 
430 
302 
302 
331 
331 
332 
333 
333 
373 
374 
374 
354 
355 
355 
3f;6 
330 
330 
330 
432 
432 
36G 
~er, 

367 
40 1 
40 1 
433 
433 
407 
407 
372 
372 
372 
373 
372 
463 
463 
425 
425 
425 
425 
42G 
426 
426 
405 
405 
415 
415 
356 
356 
431 
432 
448 
448 

:fllppoulplos la .. 
pcrtuRa. . 

Jt lppomcnolla.. 
n~surata. . 

mucronntn . 
rubrn ... . . . 

HIPPoJ>Odln• .. . 
fccgccnsl~ .... . 
iIT e (Ularls . . . . 

lllpPoPorlurn . 
calcarea. ... 
cdax ......... . • . . • . . ....•. 

l!lppoPortno . . 
cootracta. 
porccllnna . 

Hlppothoa .. 
dJstao.s . . 
dt,·arlcnta. 
eburneo.ta. . 

HJppotrema . 
Janthlna .. 

Holopo1·dla. . 
alhlro,trl" 
DIRgnlOca . 
f'IU"-llfa. . , .. 
1'Uha.lha ,. 
tuhuloJt:t . 
vagao1 .. . 

Jlornol'A. . . . 
galnatn .. 

hlmom·a. 
o. t lant.lca vllr. fic x uo~a.. 

Labloporclla.. . . . .. . . . .. . 
slnuosa. 

Laccrna. . 
horstll . . . 

l.oJJenlPorn . 
\'Crrucm·n .. 

f,nr>ralla . 
pallll'>lata . 
uvullrrra ... . ..•..••.•.. . .. 

T.Jchenopora. . 
bu~k1 . 

cl ypeJformJs . . 
Oortdana ....... . • ..••. . 
hbptda. .. 
rad.Jau. . ... . 

MamiJJOJ)orn. 
cupula ... 

Marssonopora. . . . 
uncfrera ... . 

Mastlgo pbora. . 
pesanserts . 
porosa . . . . .. .... . .. . 

1'1embrl\nlpora. 
membranacea .. 
t.ubercu1ata. . . . . 

Membranlporella . . . 
as:a1stz1J. 
pot.a.SU&, . . . . 

Pago 

430 
430 
430 
43 1 
431 
430 
411 
412 
414 
454 
454 
454 
428 
428 
d2A 
d08 
408 
408 
408 
464 
4M 
4 fi!'i 

4ri5 
455 
457 
4 5G 
4'7 
456 
334 
3a4 
333 
333 
376 
376 
42G 
426 
•~o 
450 
427 
427 
427 
334 
334 
335 
335 
33~ 

334 
466 
466 
3M 
3Gf> 
452 
452 
453 
349 
340 
340 
404 
404 
404 
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Mlcropora. 
coriacca . 

l\"flcroporella. . 
o.mpla.. 
cltla.ta .. 

Mollln..,. 
pa~llarle.. 

NcJlla. .. . 
coreus .• 
ocu latn. ... 
tenuls . 

Nolella. .. . 
dllat.al.a . . 
glp;antca . 

Oncom:ocda. 
nrcua.tA ... 

P a.lmlcella.rla. . 
avtculitera. . 

P areWsina. 
curvlrostrls . . ....•. . • . , •.. 
Jatirosttis . 
tcnuts!tlmn. . 

Puythca .. 
tullplfcrn .... 

Pod.JccHln#L . 
ccrnui\ . 

Petrallella. .. 
blstnuat..a . 
ma.rglni\ta . 

P lasr:loccla.. 
dlspar, .. . 

r1umo.tolla. ropous 
Probosclna. 

fi orSdana 
robust.'\, .. 

Paf.(1· 

• '1i3 
37:J 
'132 
4a2 
·132 
381 
381 
3 fJH 

•oo 
•oo 
<00 
337 
337 
337 
:l2H 
320 
4311 
430 
360 
361 
361 
:102 
-102 
402 
320 
326 
4 10 
410 
410 
330 
330 
407 
3211 
:J29 

.. . . 32!> 
Puelllna .. ·-< .. 406 

noridancl ... 400 
innomlnat.;:\. ·W!'; 
rndlata .. -tor. 

Quadrlcellarla. . 354 
caralblca . . . . . . . . 364 

Rectonychocella.. . . . . 370 
abyssJcola. 371 

netepora. . . 442 
p rom.incns. 442 

R ct-eporelllna. 4-41 
marsuplat.a .. . . . ..... , . • . . . . . 441 

Rha.mph o!i.tomeUa. 439 
m a..gnirostrls . . . 43D 

lthynchozoon . 442 
phrynoglo~sum. . . 444 
solldum.... 443 
tuberculatum . . . . . . . 44 2 
verruculatum . . .. • ...... • ....... 4-4'4 

$a\.1gnyclla . . . . . 46G 
lafonttl, . . . . . . . . . . . . • . 46G 

Schlzmopora .. , . . . . • . . • • . . • . . . . . . . 460 
dlchotoma. . .. , • . • , , . . . • . . . . 460 
margarltacea. . 4GO 

Schl?.oporella. . . . . . . , . . . . . • . • • • . 4 19 
canui.. . . . . 4 22 

flol'i1l;urn . . 
u n ir.ornl,.;. 
unlcorn ltt va1·. l~al ll' ll ln nn . 

unicorn ! ~ \'HI'. 11unJU'nl' . 
l';cru f)occlln rf:l. 

lll'rt.hnlh•tll 
cornli:tl"rn. .. 
mrulncnfl111 . 
JJU6Jll;t.. • • • • 

r e(Ularls . . . . . ... . 
8emlh;u1wrllla .. , 

11rohui;.chlt•:l . 
11lnuo~a . . 

Sh>ho no1>0r1•1l., . 
dumontl, 
~rnnulo!!in. 

Sntlttln:i . . . . 
~chlnnt«i , 

f'.gypU:lcn. 
lnll<'llum . 
lnncl:oilloro"ll . 
trl"'plno~:i .. 
t.rlir;;pino!':'\ \'nr. 111unll;\ . 
t-ri!IJJlnOft:\ rnr. nli.lc l:l .. 
t.rlll'plno~-.. \':1r. prol~·r.tn. 
trhiplnol\a vnr. !lll.,thulnt.a 

Stf'ganoporclla . 
map;nlln hrh' . . 

Stonop.d111 , . 
rcmc~tm1a . . 

StophnnOS(!ll a . . 
rugos& . . 

St.ylopomn . 
l nformnta. 

Sy nnot-um. 
at>gyptlncum . 

'l'('r\'l;i . . .. . 

)KlUrl.nlt•!(fl . 
1'1•ir;;."'-'\r:ulo m11 . 

tr:•itcllc .. 
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