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THE SPONGES COLLECTED I N  POR’rO RICO IN 1899 BY THE U. S. FISH 
COMMISSION STEAMER FISH HAWK. 

By H. V. WILSON, 
Professor of Biology in the Univevsity of North Carolina. 

The following report has been put, at the request of the Commission, in such shape 
that it may be used for the identification of forms by those unprovided with the special 
literature bearing on the different species. Some description of each species, whether 
known or new, is therefore given. The descriptions in all cases apply particularly 
to the collection specimens. It has seemed unnecessary to give complete lists of the 
synonymy. Under each species reference is made to the memoir containing the 
original description. The additional references are to works in which important 
redescriptions have been given, and which for the most part are readily accessible. 

It is needless to dilate on the limitations imposed on one who undertakes to describe 
a collection of sponges. The histological condition of the material is, of necessity, very 
poor. Many specimens are btoken; and frequently a species is represented by but a 
single specimen. Subse- 
quent study of the animals in their habitat, particularly obscrvations on the iiidividual 
diff erenccs due to mere locality, age, or regularly recurring physiological coiiditio~~ 
(for extmple, alteration in the surface associated with the closing and opening of 
pores and osculu), will naturally lead to R more precise conception of the systematic 
position of those forms, of which the collection specimens arc examples. 

The question whether a specimen or two, differing in certain respects from a 
described species (itself frequently bawd on a study of a very small number of 
prc,uerved specimens), is to be recorded tis a new species or as a variety is one as 
familiar as vexing. Where in the sponges the difference is one of shape only (es in 
the Cases of I%ochrota,$fiFrosn vas. glo6ular~fown is, p. 385, or ApZysinn $ngelZ(fi)?w,is 
Trap. CLfio~n&, p. 407), even though this difference be R very considerable one, there Can 
be no doubt that it is right to group the differing forms as varieties, roun$ a type 
for111 having the same slreletnl elements and arrangement, canal system, and histo- 
logical structure; or indeed to merge them in tho type. Where, as for instance in 
the case of Ilirai?~ia fati& var. czcsp:data (p. 406), the differences are slight but 
definite, and concern various parts of the anatomy, the question becomes more com- 
plex and is obviously one that must be decided in each particular case from the 
siandpoint of expediency. In cases of this sort, where wc do not know whether the 
individual peculiarities are inheritable, and thus racially distinctive, or whether 
the oflspring of tho “varying” forms start afresh on the snme footing with those of 
the type, the torin snricty clearly can have no preoise mcaning. This fact does not, 
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Species founded on such data are, of course, provisional. 
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Off Agurtdilln, Puntn de Borinquen light-house NE. t E. 3f milcs . 
Mnynguez Harbor, Puntn del Algarrobo E.29 miles .............. 
Maynguez Hnrbor, Puntn del. Algarrobo E. by N. t N. 53 miles. ... 
.Mnynguez Hnrbor E. f S.9 miles .................................. 

Boca Prictn Punta Guaniquilln SSE. 3' milcs .................... 
O f f  Gnllardd Bank. tangent of MorillAs de Cnbo Rojo ESE. 9 E. 

Off Punta de Meloncs, Cnbo Rojo light-house SSE. 6$ miles ...... 

however, do away with its practical value as an index of slight diffcrences-differ- 
ences so slight as to make it probable that the forms exhibiting them intergrade and 
interbreed, or would interbreed, with the type. 

Microscopic sections sufficiently good to show the plan of the canal system (in 
particular the size, shape, and connection with exhalent cavities, of the flagellated 

. chambers) are nece5sary for the diagnosis of most horny and calcareous sponges; less 
necessary for the silicious forms. 

For the study of the skeleton: (1) It is sometimes necessary to bisect the whole 
sponge in order to learn the relative arrangement of internal and peripheral portions. 
(2) The arrangement o€ spicules, spiculo-fiber, or  horny fiber, may best be learned 
from thick sections. These may conveniently he cut free-hand after a very short 
imbedding in paraffin. WGrm turpentine dissolves the paraffin very quickly, and 
the sections may be mounted in  balsam. (3) For the demonstration of horny matter 
where scanty (as in certain chalinine sponges) and for the study of Ifirci?zich filaments, 
glycerin preparations are far superior to balsam ones. (4) In  the casc of the horny 
sponges i t  is advisable to prepare macerated skeletons a? well as sections. Warm 
cdrefully a piece of sponge or a thick slice in caustic potash, not allowing fluid to boil. 
Leave in the fluid until the skeleton can be cleaned by gently squirting upon it 
with pipette. (5)  I n  the case of silicious sponges the arrangement of the akeleton 
may often bc learned in a soinowhat similar way. Warm a thick slice in potash, not 
allowing the slice to disintegrate; compress between slide and cover, admitting fresh 
water into the space until the skeleton has been cleared of the macerated d6bris. 
(6) Surface preparations of the ectosome are usually necessary; surface layer may 
he stripped or sliced off. (7) For a study of the individual niegascleres it is only 
necessary to boil a bit of sponge in potash, wash, and examine the sediment. Micro- 
scleres are often overlooked in this way. For  the microscleres a small piece may be 
boiled on the slide, though I prefer to make a section, or dehydrate and soak in clove 
oil a fragment, teasing i t  then on the slide and mounting in balsam. 

Unless special mention is made, measurements of spicules given are the average 
maximum measurements, the diameter given being the greatest diameter of spicule. 
Colors mentioned are those of alcoholic specimens. 

Stations nt which sponges were obtained. 

48 Sand mud, 
shills. 

76 to 76 Rock finnil, 
nni'~ornl. 

97 to 120 Cornl ........ 
220to225 Rocky ....... 

7$ Cornl, snnd, 
shelly. 

84 Cornl, snnd . . 
10 , . . .do ........ 

Station 
No. 

I I  

9# miles. 
ObSt.Thomns,Snil Rock W. by N. 4 N.G miles ................... 
Off 6t.Thomns.Snil Rock NW. t W . 4  milcs ....................... 
Off Vieques,Sail Rock NE 1 N. 103 miles.. ....................... 
O f f  Culebrn Culebritns l ip~-lrousc NNE. 63 miles.. .............. 

60% 

6063 

- 6067 
6070 
6072 

6075 
6076 

GO79 
6080 
0088 
6090 
6097 

20 to 23 Coral ........ 
20 .. ..do ........ 
23 ... .do ........ 
16 ... .do ........ 

Locality nnd exnet position. Depth I Drcdging in&ru- 
(All compass bearings magnetic.) mcntu used. 

Off Humnc~o. village of Hucnres N. 4 W. 54 miles.. ............... I 10 .... do ........ 

Drcdge. ~ 

11-footbcnin trnwl. 

Dredge. 
9-foot bcnm trnwl. 
Tangle. 

Do. 
DO. 

Do. 
Dred e. 
Tang%. 

Do. 
Do. 

In  some cases the specimen label did not hear a station number, reference being 
made to a named locality. -A query (?) hw been put after Xtatimz in CRSCS where 
there was no Iabel or  the station number had been effaced. * 
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like ground substance. 
Connecliw. Vide secondary Jibel.. 
Conulus. A niore or less conical projection on 

the surface. 
Cortex. An especially differentiated, dense, and 

more or less fibrous ectosonie. 
Dermal membrane. A thin membranous ecto- 
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some, or the inembranous outer layer 

DEPINITIONS OF SYSTEMATIC T E R M S  U S E D  IN THIS REPORT. 

Actiize. The ray of a uniax.ial (diactlntrl or monactinal) spicule or of an aster. 
Anatrizne. A triane in which the cladi are directed backward. Fig. 1. 

d 

Aster. 

Chela. 

A inicrosclere in which several rays (actines) proceed from a center or from a longer or shorter 
axis. 

A inicrosclere consisting of a 
inore or less curved axial part, 
the shaft bearing at  each end 
several recurved processes, 
the teeth. The chela is said 
to be palmate when the teeth 
(three at  each end) are broad 
and palm-like, the lateral 
teeth united with the shaft 
throughout their length, the 
median tooth separated from 
the shaft. Figs. 3, 4. 

Chiaster. A minute aster with very 
slender cylindrical rays, 
knobbed or not, sometimes 

1 2  3 4. 5 
4. Chela, side view. I. Anntriane. For leltering, see triane. 

2. Chituter. 5. Desma. 
3. Chela, face view. 
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Isoaclinrcle. When both actines of a diactinal spicule are alike in shape and size, the spicule is said to 
be isoactinate. 

Isochela. A chela in which the two ends are alike and equal. 
Main or primarypber. 

Megasclere. One of the larger spicules which compose the supporting 

Figs. 3, 4. 
A principal fiber of the skeleton, directed radially to the surface or extending 

longitudinally through the body. 

skeleton. 
Microsclere. One of the small spicules scattered irregularly through the 

Microxea. A minute oxea. 
Monactinal. Term applied to a uniaxial spicule in which growth pro- 

ceeds in only one direction from the point of origin. Thus only 
one ray is formed, the point of origin remaining a t  the end of 
the spicule, which may or may not he swollen. 

body in inany sponges. 

Orthodime. A reduced orthotriaxe in which the cladome includes but 

Orthotrirene. A triacne in which the cladi make about a right angle wit5 

Ozea. A uniaxial spicule gradually pointed at  each end. 
Oxycister. Euaster with small centrum or none, and in whic*h the rays 

Oqhmuter .  Ilexact, principal rays of which divide into straight or 

Palmate. Vide chela. 
Parenchyma. Vide ectosome. 
Pentact. Spicule with five rays; a reduced hexact. 
Plagiotri,me. Triene in which the cladi are directql forward, making an 

Polyserial. Arranged in several rows. 
Primary fiber. Vide main fiber. 
Prolocladus. Vide dichotrimie. 

. two rays. Fig. 7. 

the rhabdome. Fig. 8. 
Fig. 9. 

taper to points. Fig. 14. 

bent terminals, which run out to a point. Fig. 11. 

Fig. 12. 

angle of about 45’ with the rhabdome produced. 
9 8 10 

8. Ortliotriitiie. 
9. Oxen. 

JO. Rhnphide. 

Protri,mze. Trizne in which the cladi are directed forward, making an angle of less than 45O with the 
rhabdome produced. Fig. 13. 

Rhabdome. Shaft of a triacne. 
Rhabdus. A rod-like, uniaxial spicule; with like or 

unlike ends. 
Rhaphide. A long hair-like spicule. 
Sagitta. Vide trime. 
Sunidaster. Microsclere consisting of a rod-like axis, 

bearing spines along its whole length. 
Fig. 15. 

Fig. 10. 

ScZere. Skeletal element or spicule. 
Secondary jiber. A fiber extending directly or indi- 

rectly (as part of a reticulum) between two 
main fibers. 

Sigma. Microsclere shaped like the letter “c.” 
Fig. 1G. 

Sigmmpire. A rod-like microsclere spirally twisted. 
Fig. 17. 

Somctl. Said of microscleres which are found both 
in ectosome and choanosome. Such spicules 
often give the impremion of belonging peru- 
liarlv to the ectosome. 

CeL. s a I 
11 12 14 13 

11. Oxyhcxnster. 13. 1’rotri:me. 
12. I’erltsct. 14. Oxyustcr. 

Sph~a:rol~exuster. Ilexact, principal rays of which divide into tcrminals provided with spherical knobs 

S’heraater. Euastcr in which centruin is large as compared with length of the rays. 
&herule. A minute microsblere, more or less sphertcal in form. 

at the ends. Fig. 18. 
Figs. 19,20. 

Fig. 21. 
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Spiculo-fiber. Tract of uniaxial spicules united by spongin to form a fiber, becoming, when spicules are 

h’piruster. Microsclere consisting of a spirally bent axis, bearing spines 011 its outer surface. Fig. 25. 
Spongin. The horny material 

reduced in number, a horny fiber containing spicules. ’ 

Keratosa) constitut- 
ing the skeleton. 

Sterruster. Euaster with nu- 
18 19 20 21 n inerous rays, which 15 16 17 

become soldered to- 15. Sanidaster. 19,20. Two forms of sphaerastcr. 
gether. Fig. 23. 

term applied to asters 
in which the rays proceed from an axis, and not from a center. 

21. Spherule. 16. Sigma. 
17. Slgmaspire. 22. Toxa. 

Streptaster. A comprehensive 18. Sphterohexaster. 

Strongyle. A uniaxial spicule in which both ends are rounded, but not swollen. Fig. 27. 
&rongyZoxea. A uniaxial spicule with one end simply rounded off, the other pointed. Not, in general, 

distinguishable in shape froin the style 
(fig, 28). According tothe terminology 
of Sollas (1888) the term is restricted 
to diactinal spicules, style being used for 
monactinal spicules of approximately 
similar shape. But in many cases the 
“point of origin” of the spicule can not 
be made out. Where I employ the term 
it is to facilitate reference to previous 

23a 2Sb 2% 
23. Stages in development of Sterraster: a, 

b,  next condition; c, perfoot spicule. 
26. SDirast 24. Trichodragmata. 

- 
24 

young 

er. 

Q 
26 

:est stage; 

important descriptions. 
,%$e or stylus. A uniaxial spicule with one end simply rounded off, the other pointed. 
Subdermal cavity. A comparatively extensive chamber just beneath surface, opening to exterior either 

A peripheral enlargement of the 

Fig. 28. 

directly through the pores or by means of short canals. 
inhalent canal system. 

Subtylostylus. A tylostylus in  which the enlargeinent at  one end (head) is very slight. 
Tetraxon. Spicule in which the rays develop 

Tornote. A uniaxial spicule in which both ‘ 
along four axes. < > 26 

ends are abruptly pointed. Pig. 26. < > 27 
Toxa. A bow-shaned microsclere. Fie. 22. - 
Il-ime. A tetraxon in which a ray, distin- 

guished as the shaft or rhabdome, 
bears at  one end three other rays, 

stitute the cladome. Forms of the 
tri,me are shown in figs. 1,8,13. Dis- 
tanre between the ends of two cladi 
is the chord, ch.-ch. infigs. 1 and 
13. Perpendicular distance froin the 
origin of the cladome (point where 
cladi spring from rhabdome) to the chord is the sagitta (line s in figs. 1 and 13). 

c -> 28 

the cladi. The cladi together con- - 29 

5 so 
26. Tornote. 
27. Strongyle. 30. Tylote. 
28. Style. 

29. Tylostylua. 

!l?richodrugmata. Hair-like spicules in bundles. 
Z‘glostylus. A uniaxial spicule pointed at  one end, swollen at the other. 
Tylote. A uniaxial spicule swollen at  both ends. 

Uniudd.  Term applied to a spicule in which growth proceeds along only one axis. 

Fig. 21. 
Fig. 29. 

Fig. 30. 7Jsed an adjective with respect to any 

Spicule ( n 1 o ~ u ~ o ~ )  
Figs. 9,10,26, 

Hpicule ray, it implies that the ray is swo!len or knobbed at  the end. 

is thm rod-like, though it may be straight, or somewhat curved, or even bent. 
27, 28, 29, 30. 

Unkerial. Arranged in one row. 
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Class 1. CALCAREA Bowerbank. 

Order HETEROCaLA Polkjaeff. 
With flagellated chambers, remaining parts of inner surface covered with pavement epithelium. 

Family LEUCONIDE (LEUCONES) Saeckel. 
The usually round flagellated chambers communicate with the central cavity by means of exhalent 

canals. Spicules irregularly scattered. 

With distinct subdermal cavities. 
Qenus PERICEARAX Pol6jaeff (1885). 

Pericharax carteri var. homoraphis, PolBjaeff, 
Perieha~a~ carW var. lwmorcLp/iiu, PolBjaeff, 1883, p.6, pl. 11, fig. 6; p1. VII, fig. 8. 

Station 6090, seven specimens; station ?, two specimens. 
Sizes range from a greatest length of 25 mm. to one of 10 mm. Variehy of shape exhibited is 

interesting. A tubular or vase-like shape, expanded above, tapering below into peduncle-li ke portion, 
and with a single terminal osculum, is represented. The vase may be very low and wide; may be 
especially expanded above, and furnished with two oscula at the upper end; or the body may be of a 
massive, somewhat flattened character, with an osculum on upper surface and another at the margin. 
In  a specimen of the massive shape one Rurface is convex, the other concave, with the appearance of 
having been attached; one osculum at the margin. 

Color.-Specimens .from station 6090, a fairly dark brown; those from station 7, very light brown. 
Ekeleton.-( 1) Regular gastric quadriradiate spicules; facial rays straight, smooth, sharp-pointed, 

about 150 ,u long; apical ray, sharp-pointed, straight or curved, often irregularly bent, sometimes 
rudimentary, usually 200 to 250 ,u long. (2) Triradiate spicules of parenchyma differing from quadri- 
radiates only in absence of fourth ray. Among them are scattered very large (similar) triradiates 
with rays sometimes exceeding 1 mm. in length; connected with smaller triradiates by intermediate 
stages. (3) Dermal and subdermal triradiate spicules, similar to the smaller triradiates of parenchyma 
(in var. lieteroraphis becoming sagittal and irregular). 

’ 

Class 11. NON-CALCAREA Vosmaer. 

Subclass I. TRIAXONIA F. E.  Schulze. 

Order HEXACTINELLIDA 0. Schmidt. 
With silicious spicules belonging to the triaxial type, or readily derivable from it. 

Family MEANDROSPONGIDE Zittel. 

Dictyonine hexactinellida (i. e., having the large parenchymal hexacts united in a firmly connected 
Body consists of a connected system of labyrinthine anastomosing tubes, between which framework). 

there is a connected interstitial system of intercanals. 

Genua XARQARITELLA 0. Sohmidt (1880). 

With the single species. 
Margaritella cceloptychioides 0. 8chmidt. 

MargaddZu ccElqptl/cl&idea. Schmidt, 18x0, p. 54, p1. VII, fig. 7. 
dlargaTik&Z CCdgl2/ChiOides, Schulze, 1887, p. 351, pl. CI, figs. 3-8. 

Station 6056, nine fragments, all flattened pieces about 10 mm. thick, the largest 60 mm. wide. 
Only fragments have been seen. From these 0. Schmidt inferred that the body has a shallow 

cup-like form. The intercanals are commonly of a cylindrical shape, but externally are more or less 
united so as to give rise to the mEandriform furrows seen on outer surface of the sponge. The fprrows 
or separate intercanals are covered in by a delicate dermal membrane perforated by pores and 
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supported by a reticulum composed of the tangential rays of dermal pentach. The projecting rounded 
ridges also seen on outer surface, between the furrows, are perforated by numerous small apertures. 
On the inner (gastral) surface of the sponge are the rriostly separate, rounded or elongate, sometimes 
confluent, apertures of the efferent canals, which extend out into the above-mentioned ridges. 

SkeZeton.-Meshes of dictyonal framework mostly triangular; beams covered with fine tubercles; 
nodes not thickened; slender tubercle-like bosses project@ freely on the bounding surface. Dermal 
membrane contains roughened pentacts; tangential rays usually somewhat dilated at the end, forming 
a supporting meshwork; proximal radial ray tapering, often 110 longer, or even shorter, than tangential 
rays, in other cases longer (as in Schulze's diagnosis). Very similar but smaller pentacts are arranged 
round the canals, the tangential rays lying in the canal wall, radial ray extendiiig away from the canal 
longer than the others. 

I n  the parenchyma are found: (1) Oxyhexasters, delicate, variable spicules; terminals, of which 
there may be two, three, or four, somewhat undulating; some of the principal rays occasionally undi- 
vided. (2) SphEerohexasters of variable size and with a variable number of terminal rays. 

Subclass 11. D E M O S P O N G I a  Sollas. 

Order I. TETRACTINELLIDA Marshall. 
Some or all of the scleres are tetraxons, triEnes, or desmas. 

Suborder CHORISTIDA Sollas. 
Without desmas. Megascleres not articulated to form a coherent skeleton. 

Family TETILLIM Sollas. 

Characteristic megasclere is a protrizne. Microscleres when present are sigmaspires, bllt the 
sigmaspires are not infrequently absent. 

Genus CHBOTELLA Sollas (1886, 1888). 
Ectosome is a cortex, excavated by subdermal cavities, and furnished with tangentially disposed 

Station 6070, one specimen. 
Sponge body ovoidal, colorless, 6 mm. long by 5 mm. wide, with thickness of 4 mm., somewhat 

flattened on what is probably the under surface. Surface covered with sinall conuli, from which 
radiating bundles of long and diverging spicules project to a distance of 800 to 1,600 p. Cortex, about 
500 p thick and very translucent, is occupied by a single layer of rounded subdermal spaces, about 
300 p deep, lying between the radiating spicular bundles. Cortex collenchymatous, deepest layer 
having fibrous appearance, owing to fusiform cells running tangentially. No oscula. Pores, few in 
number, open into subdeiinal cavities. 

(1) Oxea fusiform, smooth, 2 to 2.5 mni. by 40 p; ecactine stouter than 
eeactine. (2) Protriacne; rhabdome, 
2.2 mm. by 24 p above, tapering to a very slender hair-like termination below; cladi 200 p by 25 p 
at the base, tapering to a point, noticeably incurved at  apex; sagitta 160p with chord 240 p; confined 
to and most abundant spicule in the radial bundles. (3) Aiiatrizne; rhabdome, 2 mm. by 20 p just 
below cladome, then narrowing to diameter of 8 p, which is preserved close to the fine point; clttdi 60 p 
in length with chord 110 p and sagitta 48 p, to 120 p in length with chord 220p and sagitta 70 p; 
eladome with apical prominence; confined to and much the least abundant spicule in the radial bundles. 
(4)  Scattered irregularly and in great abundance throughout choanosonie, between the radial bundles, 
are sinall smooth isoactinate oxeas about 425 p by 8 p. Some of these spicules extend out into the 
deepest layer of the cortex, where they occupy a tangential or oblique position. 

(5) Sigmaspire 12 p long; abundant in dermal membrane and throughout cortex, 
especially in wall of subdermal cavities; common, but not abundant throughout choanosonie. 

It is much like C. simpkx Rollas (Sollas 1888, p. 
17, pl. 11, figs. 1-4), differing chiefly in the presence of the abundant small oxeas and i n  the possession 
of conuli. Less important differewes concern the size of the radial spicules &lid the dcgree to tvliicll 

spicules. 
Chrotella minuta, ii. sp. 

XkcZeton.-Megasclerw. 
Spicule confined to and fairly abundant in the radial bundles. 

Microscleres. 

The specimen is possibly merely a young form. 

, they protrude. 2d-F. C. €3.1900-25 
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Family STELLETID2 Sollas. 

Megascleres are oxeas and orthotrizmes, or plagiotriaenes, or dichotrienes, frequently with ana- 
Microscleres include euasters, but never spirasters nor sterrasteiw. triaenes in addition. 

Genua PILOCHROTA Sollae (1886, 1888) I 

“Oscules usually distinct. Pores in sieves leading into radial incurrent canals, which are not 
constricted on passing through the fibrous layer of the cortex. Ectosome differentiated to form a 
cortex, which usually consists of a middle collenchymatous layer, an outer thin fibrous layer, and an 
inner thicker fibrous layer.’’ 

Pilochrota variabilis, n. sp. 

There is but one form of aster, and this is a chiaster. 

Station 6079, two specimens; station 6090, three specimens; station ?, ten specimens. 
The sponges here described resemble several of Sollas’s species (1’. lixckdi, P. pacl~ydemzala. P. 

purpurea, P. ZcndenfeZdi), but the limitations laid down in Sollas’s descriptions (1888) make it 
impossible to refer my specimens to any of these species. 

One specimen attached by its under surface obliquely to coral; 
the others free, many with foreign particles adhering to surface. Younger forms occasionally found 
with short (2  mm. or less in length) slender rhizoids on under surface; such rhizoids being prolongations 
of soft tissue almost without megascleres. The larger 
specimens measure inostly 20 to 25 mm. in diameter; the smallest, apparently young forms, 5 to 7 mm. 
in diametek. 

In several of the larger specimens a single large osculum, 2 to 3 mm. diameter, is present, leading 
into a deep cloaca, on the inner wall of which the apertures of excurrent canals may be seen. Such an 
osculum may be situated in center of upper surface or nearer one side, then opening obliquely. In  
the attached specimen one such osculum is present on the side. low down, below the margin, while 
two other very small oscula, appearing as apertures in smooth membranous areas, are similarly situated. 
In one of the large specimens there are no oscula, but several smooth membranous areas on the surface. 
In another of the larger specimens a single small osculum is present in the center of a similar smooth 
membranous area. Most of the young (small) forms are without oscula, but in two cases a very small 
osculum is situated in center of upper surface. All oscula are surrounded by a smooth membranous 
border, narrow in the case of the larger ones. Appearances indicate that oscula may be opened and 
closed. 

Pores of variable size, but easily distingukhable with lens, lying in meshes of the network forined 
by cladi of the cortical orthotriaenes. Surface as seen with lens may be practically smooth and 
obviously porous, or punctate with minute elevations. Such elevations may be enlarged, appearing a8 
areas of rounded polygonal shape, with pores in channels between-this appearance more obvious to 
cye than when sponge is examined with lens or objective, since the elevated areas themselves are 
porous. 

Cortex in the larger specimens about 700 P ,  in the younger forms only 500 /I thick; fibrous with 
abundant densely granular cells, often in groups, in the outer half. Numerous subdermal cavities in 
the deeper portion of cortex form a conspicuous layer. These are connected with short, wide (some- 
times rounded) canals, which pass outward, branching near surface (often bifurcating), each branch 
terminating in a pore. 

(I) Orthotrime; rhabdome, tapering to a fine often whiplash-like end, 
1,350 to 1,700 ,u by 12 to 24 p ;  cladi 100 to 250 /u (increasing with length of rhabdome), slightly curved 
outward, then straightening or recurved near tip; center of cladome depressed. (2) Very slender 
orthotriaenes of variable size, probably young stages of the preceding, the cladi directed slightly 
forward so as to give to the spicule the plagiotriaene character; rhabdome tapering to fine long point. 
A common size has a rhabdome about 500 by 4 p, cladi 20 to 24 p. (3) Anatriane with depressed 
apex, rhabdome tapering to point, 1,530 to 2,210 p by 20 to 24 /I; cladi stout, tapering to sharp point, 
with length 44 to 84 p, and sagitta 20 to 80 11, the sagitta increasing with the length of cladus,as 
does length of cladus with that of rhabdome. Cladome is thus comparatively shallow or quite deep. 
(4) Oxea smooth, tapering to sharp points, 1,020 to 1,600 /I by 12 to 1G P, with much smaller forms 
of same spicule. (5) Ectosomal oxeas slightly curved, 168 to 200 p by 6 to 8 p. Such spicules occur 
scattered very sparsely through outer part of cortex, arranged vertically to surface and slightly project- 

Body spheroidal, often flattened. 

Color in alcohol whitish or purplish-brown. 

S~eZeton.-Megascleres. 
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ing. The variations (many no doubt due to difference in the stage of development) in the size and 
shape of the megascleres, above indicated, may all be encountered in the same individual. 

I n  the center of the sponge, oxeas (4) are the only megascleres. Spicules ( l ) ,  (2), (3), (4), all 
radiate outward from central portion as far as the cortex. Just within cortex the cladi of the ortho- 
trienes may be arranged in conspicuous concentric layers, the larger spicules on the outside. I n  other 
specimens this concentric arrangement of the cladi is not conspicuous, the orthotrisnes of this region 
not being abundant, and nearly all comparatively small. From the interior separate spicules or 
bundles, containing each a few diverging spicules, radiate out through cortex to surface. Such spicules 
are large orthotrisnes (l), accompanied by anatrirenes (3), with occasional oxeas (4). Cladomes of 
the orthotrisnes lie just beneath the surface. Anatriznes are frequently found projecting from surface. 

( 6 )  Chiasters with a very small centrum or none, the rays very slender, minutely 
roughened, and somewhat tylote. Choanosomal chiasters have diameter 12 to 16 p and about 8 rays; 
somal, diameter 10 to 12 ,a and about 12 rays. I n  some specimens the chiasters are rare throughout 
the sponge; in other specimens they may be abundant in the cortex and comparatively rare in the 
interior. 

Pilochrota fibrosa (0. Schmidt) Sollas var. globulariformis, 11. var. 

Microscleres. 

AworinajZbrosa, Schmidt, 1870, p. 67. 
Rloclwota flbvosa, Sollas, 1888, p. 180. 

Station 6079, one specirnen. 
Schmidt (1. c.) gave the name of Ancorinnfilrosa to a sponge of irregular, incrusting habitus, with 

a clearly differentiated cortex. Schmidt says the megascleres are similar to those of A.  simplicissimn 
Schm. I n  this latter sponge (Schmidt, 18118, p. 18; Taf. In, fig. 9; Taf. IV, fig. 9) are found oxeas, 
anatriEnes (Anker “ mit abwLrts gekehrten Spitxen ” ), and plagiotrisnes. Sollas (1. c.)  examined 
one of Schmidt’s preparations of this sponge and discovered chiasters, also determining size of oxea. 
He does not, however, in his diagnosis, mention the anatrienes. 

The Porto Rico form, although differing in habitus frohi Schmidt’s specimen, agrees with it in 
the character of its spicules, and must therefore be identified as belonging to the same species. The 
specimen is spheroidal, 35 inin. in diameter, with one osculum, 4 inni. in diameter, .leading into a 
cloaca-like cavity, into which efferent canals open. Surface uneven and almost completely covered with 
broken pieces of shell. 

(2) Pla- 
giotrianes very abundant; rhabdome about 1 mm. long, 24 ,u thick above, becoming very slender 
below, tapering to fine point; cladi 80 ,u long, nearly straight, tapering gradually to a point. Ana- 
triene not abundant; rhabdome about 1.45 mm. long, 16 ,a thick above, becoining very slender below, 
tapering to fine point; cladi 52 p long, sagitta 44 p. 

(4) Chiasters are abundant and alike in ectosome and choanosome; total diameter 
1 2 , ~ ;  no differentiated centrum; rays tylote, F to 12. 

Color, reddish-brown. 
SlceZeton.-Megascleres. (1) Oxea 1.43 inni. by 0.027 nini., smooth, tapering to points. 

Microscleres. 

Genae TRIBRACHIUM Weltner (1882), 

Sponge produced into a special cloacal tube, the megascleres of which are orthodisnes. The 

Tribrachium schmidtii Weltner. 

characteristic inicrosclere is a sanidastor. 

l’rilJrac/i~uirb sclimidtii, Wcltncr, 1882. 
T~‘Tibrac/~iim~ sclimidlli, Sollas, 1888, p. 154, pl. XVII; pl. XLI, Hg. G. 

Station 6067, four specimens. 
Sponge body is spheroidal, 5 to 8 nim. diameter; cloacal tube 3 to 5 min. long. The Forto Rice 

specimens differ from thc type as described by  Sollas in the character of the soma1 trienes. These in 
Sellas's description are orthotrienes, but he mentions that “sonietimes one or more cladi are bifur- 
cate” (1. c., p. 154); and in the explanation of fig. 17, pl. XVII, he mentions that dichotrin.nee.occur iimr 
the bme of the cloacal tube, but not elsewhere. In the Port0 ltico speciinens the Boinal trismies are 
all dichotrisnes, but in view of the agreeinelit in other respects with Sollas’s description, it docs not 
seem advisable to make a new species on this evidently variable characteristic. 
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Skeleton.-Megascleres: (1) Oxeas about 2.8 mm. by 34 p. (2) Soma1 dichotriatnes: Rhabdome 
about 2.5 mm. by 68 p above. Cladi stout; protocladus about 150 p by 68p; deuterocladus about 170 /* 
by 50 /* at base, tapering to point; deuterocladi of same spicule not always of same length. Here and 
there are found dichotrizcnes with rhabdome much slenderer than in the type; and with cladi longer 
and also much slenderer than in the type. (3) Cloacal orthodiatnes, with rhabdome 2 mm. by 25 p 
above; cladi 475 ,u long. No anatrimes observed, although such spicules were present in Sollaa’s 
specimens. 

Microscleres: (4) Sanidasters 12 to 14 p long, are abundant in parenchyma and very abundant in 
dermal membrane. (5) Sollas says “oxyaatera would appear to be characteristically absent.” He, 
however, observed a single spicule. In the Porto Rico specimens, a few minute and somewhat irregular 
asters having a total diameter 6 to 8 p, with a small and variable nuniber of slender rays (chiaster type), 
are present. In a small percentage of the sanidasters, the actines become fewer in number and longer, 
while the axis decreases in length. The zwters just mentioned are, I think, to be regarded as 
excessively shortened sanidasters. 

Family GEODIIDZ Gray. 

Megascleres include trianes. Characteristic microsclere is a sterraster. 

Oenns CAMINUB 0. Bchmidt (1862) 

Megtkcleres are orthotrienes and rhabdi ; anatritxnes and protriEnes absent. I Sterraster is 
spherical, and the soma1 microsclere a spherule. Osculum leads into a cloaca. 

Caminus sphseroconia Sollas. 
Camfnus s p h ~ o c ~ n i a ,  Sollas, 1888, p. 214, pl. XXVII. 

Station?, one epecimen. 
Specimen is massive, obconical, 80 mm. high; two oscula on upper surface. 
SkeZeton.--Spicules in general sometvhat smaller than in Sollas’s specimen (from Bahia). 

(4) Spherule, 4 /* diameter. 

Mcgas- 
(2) Orthotriane; rhabdome 240 p by 8 p; cladus cleres: (1) Strongyle about 450 to 500.p by 12 p. 

about 148 /*. Microscleres: (3) Sterraster about 44 p diameter. 

Order 2. CARNOSA Topsent. 
Sponges without megascleres. Microscleres present or absent; when present, they are asters or 

4-rayed spicules. 
Suborder OLIGOSILICINA Vosmaer. 

Sponges either entirely without skeleton, or with only stellate microscleres. 

Family CHONDROSIDW F. E. Schulze. 

With a fibrous cortex. Flagellated chambers opening by special canaliculi into exhalent 

Genus CHONDRILLA 0. Bchmidt (1862). 
cavities. Surface slippery. 

Bulbous or incrusting sponges with stellate spicules (spherasters associated in some species with 
oxyasters) . 

Chondrilla nucula 0. Schmidt. 
Choiidiilla numda 0. Schmidt, 1862, p. 39, pl. 111, figb. 22, 22a. 
Choiidrilla nucula F. E. Schulze, 1877, p. 24, Taf. Ix. 
Chondrilla iiucula Lendenfeld, 1896, p. 34, Taf. I, VI, VIII, IX. 

Station 6079, two specimens incrusting Pachychalina amaranthus. 
SkeZeton.--Spicules are spherasters, especially abundant in the cortex and accompanying the 

canals. In  the Porto Rico forms (in one and the same individual) there is a considerable variation in 
the details of shape, as well as in the size, of the spicules. Schmidt, for Mediterranean forms, puts the 
total diameter at 27 p, with smaller sizes. Schulze and Lendenfeld, for Mediterranean forms, put 
the diameter respectively at  10 to 20 ,u and 13 to 28 p. In  the Porto Rico specimens the cortical 
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spicules vary but little. Total diameter from ray apex to ray apex is 28 p or close to it, with B ray 
length of 6 p. The spicule resembles that figured by Schmidt, rather than the other extreme present 
in Schulze’s specimens; differing from the latter in having a longer, sharper ray, outline of which is 
not convex, but is either straight or slightly concave. About nine rays are seen round the edge when 
the equator of the spicule is brought into focus. 

Spherasters similar to those of the cortex 
are abundant, with a ray length 6 to 8 p. Smaller sizes of same spicule, down to 10 P dianieter, are 
present. In  these, total 
diameter of which is 12 to 20 p, the rays are mere projections, 2 p and less in length, on the surface; 
outline of ray straight or frequently convex. Such spicules resemble those describd by Schulze. 
Intermediate forms between the two extremes are fairly common; total diameter, 28 to 32 p; ray 
length, 3 to 4 p; rays with straight or slightly concave outline. 

In the interior of the sponge the spicules vary more. 

Forms with relatively larger body and shorter rays are also fairly common. 

Order 3. MONAXONIDA Ridley & Dendy. 

Silicious sponges in which the megascleres are uniaxial. 

Suborder I. HADKOMERINA Topsent. 
Compact sponges, with skeleton radiately arranged, or without order, rarely forming spiculo- 

Megascleres, monactinal or diactinal, as a rule of 
Microscleres, when present, some form of aster or microxea, qever c h e h  or signiata. 

fibers, not reticulated, and usually without spongin. 
a single kind. 

Family COPPATIID& Topsent. 

Megascleres diactinal. Body mamire, rarely cyathiform. Microscleres absent, or when present 
euasters with which streptasters may be associated. 

Genus COPPATIAS Sollae (1888). 

Megascleres arranged partly in radiating fibers, partly scattered loosely in the choanosome; in the 
ectosoine they lie tangentially. Microscleres are euasters. 

Coppatias solidissima, 11. sp. 

Station 6079, two specimens, both fragments. 
Both fragments elongated, flattened lobes, about 20 mm. thick and twice as wide, each prolonged 

above into a slender digitate solid process, rounded at  the end. TOW length of longest fragment 120 
nttn. Consistency Arm and hard; 
surface nearly covered with incrustations. Color: Exterior, dark slate-brown, with tinge of purple; 
colorless within. 

Granular pigment cells (brown), 16 to 20 p diameter, 
are scattered througli whole hody, but are densely crowded iii donna1 menilirane, and internal to it 
for a varying distance, in places throughout the thickness orcupied hy the cortical brushes of spicdles. 
Pures, about 40 p diameter, are grouped, four or five together, in small transparent poro areas, separated 
by heavily pigmented tissue. The arrangement is such that the pigmented tissue foriiis a network of 
hbeculs .  (In this species, as elsewhere, the appearance of the dermal membrane inust vary from 
time to time.) 

Smaller sizes, 
doubtless younger stages of this, the chief, spicule, nre coninion. Thew large oxeas itrearranged: 0, in 
radial corticd brushes; b, froin some of the latter, bundles are prolonged into the interior; C, in 
nunierous longitudinal main bundles, which are not very distinctly marked off from one another, the 
bundle arrangement niost distinct in transverse section; d,  scattered irregularly thr0ug.h the si>oiige 
body. The oxea is occavionally found with one rounded end (strongyloxea). It is noteworthy 
that occavioiidly a t r i m e  spicule is found properly 1dsc:cd nniong the cdiTtica1 oxem. 111 lookillg 

Oscula, few in number, about 3 mm. diameter, all on one side. 

Subdermal cavities fairly well developed. 

SleeZeloi,.-Megaecleres: (17 Orea, smooth, somewhat curved, 1 mm. by 28 p. 
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through a number of preparations, I have seen three such spicules. Their position possibly indicates 
that they are not foreign. (2) Sinall smooth oxeas (inicroxeas Sollas), 60 by 3 p, are abundant in 
the dermal membrane, where they are arranged tangentially; also scattered sparsely thraugh interior. 

Microscleres: (3) Minute chiasters, 6 p diameter, incrusting the dermal rnzmbrane in great 
abundance. Similar but somewhat larger cliiasters, 8 to 10 p diameter, are sparsely scattered through 
interior. 

In  spiculation this species closely approaches Copptins (Stelldinopsis) purpurcus Carter (Carter 
1886, p. 459), from Port Western, South Australia. Carter’s description does not include details as to 
distribution of spicules. 

Family ’I‘ETHYIDiE Topsetit. 

Body spheroidal or massive, with radiately arranged skeleton, and a more or less differentiated 
ectosome. When microscleres are present, the chief microsclere is some form of euaster. 

Genus TETHYA Lamarck (1815). 

Ectosome differentiated into a well-developed fibrous cortex. Megasrleres are fusiform strongy: 
loxeas. Microscleres are euasters of two kinds (spheraaters and chiasters). 

Tethya seychellensis (E. 1’. Wright) Sollas. 
Akmo Pey9teZlen&, E. P. Wright, 1881, 1). 13, PI. I. 
Tethya s~!/cbZlen8i8, Sellas, 1888, p.427, 1’1. XMV, figs. 1-6 

Eiisenada Honda, Culebra, one spccimen. 
Sponge more or less spherical, attached or free, surface conulose, conules sometimes appearing as 

wide polygonal plates With denticulated margins. Oscales one or more in nuniher; pores in sieves, 
situated in the depressions between the conules, leading into extensive intercortical cavities (Sollas). 

(1) Large strongyloxear, 1.2 to 1.5 Inm. long, with diameter 20 to 24 p. 
Similar smaller spicules of varying size down to 300 by 4 ,u are abundant. 

(3) Soinal chiaster, 8 to 10 ,u diameter. 
(4)  Choanosomal aster, with a ray length 20 to 2 8 , ~ .  

,SkeZdon.-Megascleres. 

Microscleres. (2) Cortical splieraster, 40 ji diameter. 

Tethya lyncurium (Lin. ) Lamarck. 

Zklhun l ~ n m w i f m ,  Sollnr, 1888, p 436, pl. x1.111, fig#. IS-18; pl. XIJV, flgs. 17-10. 

Playa de I’once light-howc reef, three specimens; Ponc-e reefs, two specimens. 
Body spheroidal, attadietl. Uiaincter of q)ec~imens 15 to 22 nim. ; sinall osrnla present on some, 

Outer non-fibrous part of cortex 800 j i ,  inner 

(1) Large strongyloxeas, 1.2 mm. by 20 ji to 1.4 mm. by 28 p ;  oxeate 
Essentially Hiiiiilar spicules of varying size, down to 340 by 

(3) Somd and choanosoinal chiaster, 12 to 

absent on others. 
fibrous part 650 p thick 

end rounded, though often quite small. 
4 ji, are abundant; in the sinrtller forms the oxeatc end is sharppointed. 

16 p diameter. 

Buds on Home of the spechens. 

,S~~Ielon.-Megascleres. 

Microscleres. (2) Cortical spheraster, 72 ji diameter. 

Genus TUBERELLA Keller (1880). 

Without a fibrous cortex, and without microscleres. Chief megascleres are fusiform strongy- 
loxeas, with small strongyloxeas at  thc periphery. 

Tuberella aaptos (0. Schmidt) Topsent. 
Ancorinn nnpfos, 0. Schmidt, 1864, p. 33, Tnf. 18, fig. 11. 
Srherifes aaplua, Lcndenfcld, 1896, p. 140, Tilf. V11, XII. 
TubereZla aaptoa, Topscnt, 1900, 1). 285, pl. VIII .  

Mayagues Harbor, one specimen. 
Body is massive, higher than broad, 60 by 35 mm., attached below to coral; subdivided above 

into two short lobes, one with  mall (nearly dosed ?) terminal osculum opening into a short axial 
cavity. Surface smooth or covered with short pap ill:^. Consistency firm and fleshy. Color: Surface 
of specinien very dirty; clean parts light brown. In  a gross section peripheral layer is slate colored; 
interior light. 
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XkeZelon.-Strong spiculo-fibem about 0.5 mm. thick course, at oblique angles to vertical axis of 

body, tlirougkt interior; breaking up 5 mm. or thereabouts from surface into smaller bundles, which 
radiate out to the surface. These fibers cross frequently, fusing at the points of intersection, and thus 
give rise to scattered, sometimes star-like, centers, from which the fibers seem to radiate. The outer 
smaller radiating bundles frequently (always ?) arise from peripherally situated nodal points of this 
sort. At the surface are 
closely set diverging bundles of small strongyloxeas. 

Megascleres. (1) Chief spicule is a smooth fusiform strongyloxea, 1.5 mm. Ly 4 0 ~  or thereabouts; 
strongylate end greatly narrowed. Smaller stages in development of the same spicule are found. 
Occasionally oxeate end is rounded, spicule beco~ning nearly isoactinate. (2) Strongyloxeas of about 
same size as (l), not fusiform; with basal elid rounded but not narrowed, and with tapering end also 
rounded at apex; not common. Both (1) and ( 2 )  make up the fibers and peripheral bundles, and 
are also found scattered. (3) Small strongyloxeas, frequently about 300 by 7p, with basal end rounded 
not narrowed, make up the surface brushes; also scattered in interior, together with smaller slenderer 
forins, probably stages in development of same spicule. 

Abundant scattered spicules lie between the fibers and peripheral bundlcs. 

Suborder 11. HALICHONDRINA Ridley & Dendy. 
Typically noncorticate; skeleton usually reticulate; megascleres usuull y either oxeas or styles. 

Family HOMORRHAPHIDS Ridley & Dendy. 

Megascleres all diactinal, either oxeas or strongyles; no inicroscleres. 

Subfamily RENIERINIE Ridley & Dendy. 

The spicules may be united together by a small proportion of spongin, but are never completely 
enveloped in it. 

Genus PETROSIA Vosmaer (1866). 

Sponge usually hard; skeleton iiiore or less confused; spicules oxeate to strongylate, packed 
together in tracts. 

Petrosia halichondrioides, n. sp. 

Station 6079, one specimen. 
Sponge a cake-shaped fragment, about 50 mm. diameter, with a thickness of 15 nini.; outer surface 

convex and bearing one small excentrically placed osculuin 3 by 1.5 nim. Surface even and slightly 
pilose. Consistency very dense and firm, though not hard; sponge becoming hard and brittle on 
drying. 

Canal systeni of such a character that the sponge body is divided into trabeculrx! of a more or less 
uniform width (comnionly about 60 i t ) ,  thc canals between being as wide or wider than the trabecula. 
I n  the superficial region, the trabecula and intervening canals in some places, but not universally, 
run  more or less vertically to the surface; in the interior, they pursue a meandering course. Spicules 
in  the trabecula form tracts (scarcely buiid\es), .which are vagwly defined, because the spicules are 
SO loosely packed, without perceptible spongin. The tracts vary in thickness and distinctness, the 
larger ones sometimes running inore or less vertically to the surface, again pursuing a tangential 
course. Following the anastomoses of the ineandering trabecul:c, the tracts of spicules form a quite 
irregular and vaguely defined reticulum. The tracts of spicules in the trabecukc of the .superficial 
region pass, often very obliquely, into vaguely uefined brushes of spicules which project radially from 
the surface. 

Dermal membrane indistinctly differentiated from subjacent tissue, perforated by niiinerous, 
diffusely scattered, rounded pores about 40 ,u in diameter. The spicules lying between the pores give 
rise to a loose reticulum. 

,!,picides are slender 'for a rttrosio. Oxea 160 p by 4 to 5 p, sinooth and slightly curved; very 
commonly somewhat irregularly bent in thc middle, or sometinics with a slight prominence at that 
point. 

Color: Exterior, chocolate-brown; interior, somewhat lighter. 

These spicules are merely the outermost layer of the main skeleton. 
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On comparing this species with a more typical Pekrosia, such as P. (Xchmidtio) aulopora Schmidt, 
we find that the regularity of arrangement in the canal system and skeleton of the latter, produced by 
the crossing of radial and tangential canals and spicule bundles, is absent in the Porto Rico species. 
Again, in the latter the spicules are much-less closely bound together to forin bundles, and the canals 
separating the trabecula? are not so wide. Hence P. hulichondrioides is the denser of the two species. 
The loosely arranged spicules of the Porto Rico species suggest a close affinity with Halicliondriu. 
The spicules of the Porto Rico form are slenderer than in P. rtuloportc. In  a specimen of the latter 
species, in the Museum of Comparative Zoology, the oxea meaitures 152 by 7 to 8 p ,  is smooth, sharp- 
pointed (with exceptions), and somewhat curved or bent a t  the middle. 

Genus FOLIOLINA 0. Schmidt (1870). 

Sponge a hollow stem with horizontal, lamellate processes embracing the stem. Upper end closed: 
Spicules rather stout oxeas, which form pol yaerial tracts as 

Tracts developed especially in the stem, though also radiating out into the 
Oscula absent. Texture loose, spongy. 
well as a network. 
processes. 

Foliolina peltata 0. Schmidt. 

F~Zi<~Zbflp&dfl, 0. Schmidt, 1870, p. 42, p1. IV,  fig. 4. 

Station 6067, seven specimens. 
One specimen nearly perfect, 120 rnm. long, with stein diameter of G mm.; radial length of lateral 

processes, 7 to 10 mm. Processes, of which there are six in this specimen, are at  upper end of stem; 
lower erid broken across, open. There are six other fraginentary specimens, in three of which the 
stem divides near upper end. 

The lamellate appendages are flattened hollow lobes into which the axial cavity of stem is 
prolonged. Appendage convex above, concave below, and more or less incised round the margin. 
The only pores visible are on lower surface of appendages. 

Skeleton. -Oxea, 320 by 10 p ,  somewhat curved or bent in the middle, rounding off at  each end 
to a sharp point. Wall of the stem, which is firm and 0.5 mm. thick, is supported by a dense renierine 
reticulnm strengthened intcrnally by polyserial bundles, which cross so as to produce a coarse network; 
superficidly'arined with projecting spicules. Skeleton of lower wall of appendage consists of a reticu- 
lum strengthened internally by radiating bundles of spicules. Upper wall supported by a reticulum, 
without the bundles; outer surface armed with projecting spicules. Cavity of lobe contains a good 
deal oi sand. Soft partv of this interesting sponge have been almost completely macerated out. 

Subfamily CHALININIE: (CHALINEIE:) 0. Schmidt. 

Spongin unitev, usually envelops, the spicules So as to give rise to a didtinctly fibrous skeleton. 

Genus PACHYCHALINA 0. Schmidt (1868). 

Not tubular; wkeleton coniposcd of stout fibers, containing iiutnerow spicules, arranged ill several 
rows. 

Pachychalina mollis, 11. sp. 

Station 6072, ten specimens; station 6075, one specimen; station 6079, two specimens. 
Sponge body branching from the base. Branches, which themselves may divide, subcylindrical, 

long, 8 >to 15 inm. diameter. Consistency compressible and elastic; rigidity 
insufficient (in the wet specimen) for the body to stand erect; body, on drying, becoming stiff and 
capable of standing, retaining its elasticity. Oscula 2 to 3 mm. diameter, arranged on one side of the 
branch in a not strictly uniserial row, commonly 10 to 15 ruin. apart. Height of a Hpecimen, from base 
to tip of longest branch, 400 inm. Color, grayish-brown, but with abundant traces of purplish-red, 
probably the natural color. 

S~eZeton.-Characteristic spicule i s  an oxea, about 140 by 7 P, slightly curved and terminating 
suddenly in points. Oxea occasionally straight; rarely with one end strongylate; still more rarely, 
with one end strongylate and the other tylote. A slender moJification (stage in the growth?) of 
the characteristic oxea, present in sonic abundance; 140 IJY 2 to 3 p ,  with tapering ends. 

Surface nearly smoot,ll. 

, 
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Arrangement of spicules in body complex and irregular. Spiculo-fibers fairly abundant, 20 to 40 ,if 
diameter, spicules crowded. Most conspicuous fibers (primary) extend vertically to surface; others 
cut these at a varying angle; others curve, following course of canals. I n  addition the parenchyma 
contains spicules in part scattered without order, in part arranged in uniserial or slender polyserial 
tracts. Such tracts, together with the scattered spicules and spiculo-fibers, give rise to an irregular 
meshwork; mesh varying greatly in shape, frequently with diameter equal to the spiculc length. 
Spongin pale, not forming a distinguishable sheath over larger spiculo-fibers (needs to be demonstrated 
in glycerin). 

I n  the derinal membrane similar spiculo-fibers, 20 to 80 11 diameter, make a close meshwork; 
meshes rounded and commonly 150 to 250 p diameter. 

Species closely akin to P. megalomhaphis R. cP: D. (Ridley C' Dendy, 1887, p. 33; pl. Y ) ;  also to 
P. Zobata, var. Ridley (Ridley, 1884, p. 404). 

Pachychalina amaranthus (Duchassaing et Michelotti). 

Phorba8 amaranthwr, Duchassning do Fonbresuin et Michelotti, 1864, g. 92, pl. XXI. 
Phorbas amamnthus, Carter, 1882, p. 287. 

Station 6079, three specimens. 
Sponge more or less cylindrical, branching from an attached, sometimes creeping, base; branches 

often bent. 
Surface covered with numerous slender conuli, 2 to 3 mni. high, projecting outward and upward; 

conuli in lower part of body becoming smaller, less abundant, projecting outward. Dermal membrane 
supported by a skeletal reticulum with meshes sufficiently coarse to be easily seen with the eye when 
the pores are open. Dermal membrane overlie; abundant subderinal spares or canals, and through it 
the sponge tissue separating such spaces may be seen as a coarse reticulum, surface of the sponge thus 
acquiring an areolar appearance. This areolar appearance may be absent in certaiu parts (is absent 
over nearly whole surface in one specimen) ; dermal membrane appearing imperforate to the eye, and 
concealing the internal arrangement of cavities and trabecula?. Dermal inembranc in such places shows 
under the microscope but few pores; and the appearanre of such parts is therefore probably due to 
closure of the pores, and not to greater age, as Carter ( I .  c. ) believed was the case. 

Scattered abundantly over the surface are depressed, more or less circular, areas, about 2 11111i. 

diameter, each consisting of a continuous inembrane perforated in the center by a small aperture. On 
or in the meinbrane are scattered sctnd grains, fornminifera, broken pieces of foreign spicules, together 
with inany spicules, most of which are foreign, arranged radially. The physiological significance of 
such membranous areas, which are present in otlier chalinine sponges, demands further study. Oscula, 
for the most part about 3 mni. diameter, are abundant over the upper surface; a few present on that 
part of the surface which looks down. Inner inass of body coarsely porous; in section, total canal 
area visible to eye is greater than the sponge tissue seen. Consistency firm, but body moderately 
compressiMe and elastic. 

Sh.cleton.-(l) Characteristic spicule is an oxea, 200 to 220 lt by B to i If, slightly curved or 
somewhat bent in the middle, and gradually pointed. (2) Much slenderer, rhaphid-like oxem are 
abundant, 1GO by 2 if, or somewhat smaller; slightly curved, occasion~lly in an undulating fashion, 
and with tapering points. Transitional forms between (1) and (2) are found. A modification of the 
characteristic spicule is fairly abundant, in which one end is strongylate. 

In  the dermal inembrane spiculo-fibers, diameter of which varies greatly, between 20 and 250 i t ,  

form a coarse reticulum; meshes commonly 200 to 500 ,it diameter, irregular, but sometinies rectangular. 
Froin the strands of this reticulum tufts of spicules project outward at  short intervals. Such tufts are 
about a spicule in length, and more often consist of a very few, aboiit 3 to 6, spicules; soineti~nes 
stouter, containing a dozen or more spicules. In  the interior similar spiculo-fibers form an irregnlar 
reticulum, meshes varying in size greatly. Free spicules are scattered. in some number through paren- 
chyma, and a few such lie in the dermal membrane. Spongin very pale and scanty, not for~ning a 
distinct sheath for the spiculo-fiber, althongh a thin film probably extends over surface of the f i h r .  
This film, in a glycerin mount, is obvious in places, particularly in the angles between bundles and 
over projecting separate spicules. 

Diameter, 10 to 20 mm. ; length of longest branch, 150 mm. Color, purplish brown. 
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Pachychalina rubens ( Pallas) 

An~p/~imi(Zon arbowscens, Dtlchnssaing de Foiibresvin et Miclielotti, 1864, p. 79, pl. XIV, fig. 2. 
C/inlina riibens, Carter, 1882; p. 27G. 
Eueh(llinwpsis rtibns, Lendenfeld, 1887, p. 744. 

Playa de Pqnce light-house reef, one specimen; station?, one specimen. 
Form variable, but often “extended into long processes characterized by large round vents. 

Texture firm, resilient. Thickly set, rounded, squarish, 
or polygonal subdermal spa:-es, whic~h are rontinued directly into canals, give the surface EL porous 
appearance. In places, particularly at the upper end of specimens, these spaces have the linear 
arrangement shown by Duchassaing et ~Iichelotti (1. c., pl. XIV, fig. Z), the tissue between the spaces 
corresponding to the “nervures.” Interior excavated by large cavities, alwut :IS wide as the 
comparatively solid tissue separating them. Margin of the oscula (“vents”) not usually elevated as 
in Carter’s specimens, but as a rule forming a sharp inwardly projecting edge. 

In the spiculo-fibers the s1)icules are 
not arranged very compactly, not filling the fiber. Main fibers (vertical to surface) commonly about 
100 ji thick, with spicules in about eight rows; connectives 60 p and less, with spicules in six or 
fewer rows. Regularity of meshwork, formed by main and connecting fibers,. is interfered with by 
numerous spicules, scattered inrlividoally or in slender, loose tracts (in both cases surrounded by 
spongin), which irregularly subdivitle the mesh. Spongin of spiculo-fiber abundant, though pale. 
Skeletal meshwork close; meshes with rounded corners (glycerin preparation), and about twice width 
of intervening fibers. Meshes of dcrmal reticulum squarish or polygonal, about 170 y diameter; 
dermal fibers lying over the subdermal spaces slenderer than those over intervening regions. 

Color dark or light crimson-red ” (Carter). 

Skeleton.-The oxeas measure ronimouly about 160 by 4 y. 

Pachychalina areolata, n. 81). 

Station 6088, one specimen. 
Species evidently very close to I? nnmm~allius D. et M. A larger number of specimens may show 

transitional forms. 
Sponge body a flattened mass rising np into lobes, some of which are digitate, others compressed. 

Thickness of lobes, and likewise of connecting basal portion, varies from 10 to 20 mm. Conuli absent. 
Surface smooth and coarsely reticular: studded with circular meml~ranous areas, 1.2 mm. in diameter, 
perforated in the center. Oscula 3 to 5 mm. diameter abundant, at or near ends of lobes, on lateral 
surface of digitate lobes, on edges of flattened lobes. Oscula o p n  into large single undifided canals, 
which in many cases extend for some distance into body of sponge, whicli is nevertheless not tubular 
(siphonochaline). Consistency firm, but compressible and elastic. Al(*oholic specimen colorless. 

Directly beneath deriiial membrane is 
a single and fairly regular layer of rounded subdermal spaces, about 1.2 mm. in diameter, separated 
by narrow vertical trabecuk of spiculo-fiber, which sul>port the dermal ineinbrane. Owing to the 
coarseness of dermal reticulum, these trabeculte may be seen in Purface view. Pores in meshes of 
dermal reticiilurn rounded, 50 to 350 P diameter; absent in some of the meshes. 

s~cZcloii.-Spicules. Oxea smooth, slightly curved, tapering to sharp points, 200 by 8 p ;  occasion- 
ally rounded a t  one end. Very slender rhaphid-like oxeas, 160 by 2 p ,  are found; transitional forms 
between these and the typical spicule cominon. 

Spongin of spicnlo-fiber abunthit, containing numerous and not very compactly arranged flpic-iiles. 
Fibers in general coarse, of variable diameter, often about 740,u, though varying from 80 to &?5y. 
Except in the peripheral region where there are fibem vertival to surface with some transverse connec- 
tives, fibers form an irregular and coarse network. Al)undant free spicules scattered through the 
parenchyma. 

Supporting reticulum of dermal membrane consists of spicnlo-fibers, like those of interior, of 
varying thickness, often GO to 70y, forming meshes about 6 0 0 ~  in diameter. Meshes sometimes sub- 
divided by one or two slender, often uniserial fibers. Tufts of spicules united by some horny matter 
and usually less than a single spicule in length, project outwards a t  frequent intervals from dermal 
reticulum. The perforated c*irc*ular membranous areaa, referred to above, are loaded with sand grains 
and spicwleu, inany of the latter being foreign fragments. 

Interior extremely porous, as in .hchych/intc ctmnrctnlhs. 

- 
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Pachychalina aurantiaca (Lendenfeld) ljendy, var. dura, 11. var. 
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Cladoclialba aismiitiacn, Lendenfeld, 1867, p. 7G8. 
Pacliychaltiia awaalincn, Dendy, 1894, p. 241. 

Station 6079, one specimen. 
. Body digitate and branched. Total height, 90 mm.; diameter, 8 to 15 mm. Surface smooth. 

Abundant sinall subdermal cavities. Pores where open, round and 60 to 80 ,u diameter. 
Consistency very ,firm. 

Very 
slender young stages of same spicule common. 

From these equally 
stout branches curve outward, dichotomizing more or less as they go, toward surface; just below which 
they expand, breaking up into radial tufts. The tufts are. connected by tangential fibers, which 
support the derinal membrane. Connectives present both between longitudi~ial ant1 radial main fibers, 
transverse or oblique polyserial baiids always short, slender or about as thick as main fibers. I n  
places proper connectives can not be said to exist, the main fibers here being so closely approximated 
as tu fuse. The coiinectives for the most part are placed at  such varying levels that the meshwork is 
irregular. In places, however, they form contiiiuo~~s lincs, which may be approximately straight and 
parallel to surface; or, when deeper in interior, curvilinear and arching froln surface to surface across 
the branch. Meshes very coarse, ant1 as R rule much longer than widc. Fibers thickly packed with 
spicules; spicules also strewn in great al)uiidance between the fibers. (Thick slices from wliich 
parenchyma has been removed with potash particularly nscful along with ordinary sections.) 

Dermal membrane in addition to the radial tufts contains abundant tangentially strewn spicules, 
especially noticeable where pores gre closed. Thc tangential fibers above alluded to, which lie directly 
beneath and support the incnibrane, are about 50 )L thick, and of suine character as fibers of interior; 
meshes inclosed by them, polygonal, frequently triangular, and about 170 AL wide. 

Genus SIPHONOCHALINA 0. Schmidt (1868). 

Tubular foms; tubes smooth both inside and out, each with a large opening at the suminit, 

Siphonochalina procumbens (Carter) Dend y. 

No oscula. 
Color, light brown. 

Xkclefon.-Spicules. 

Stout longitudinal spiciilo-fibers, 130 to 170 )i thick, lie in axis of body. 

Oxea 1GO to 200 by 4 ,IL, smooth, slightly cnrvetl, and sharp-pointed. 

Patirlosmlln proc imbe?~ Carter, 1882, p. 635. 
Siplro?iochalillo pronrnlbens Dendy, 1890, p. S 5 5 .  
Siphonochaliiia ~)roein~ibnis Deiidy, IS94, p. 245. 

Station ?, one specimen. 
Sponge a repent, compresscvl, c*ylindric.al mass, not excavated by a conlinuow cajrity; bearing a 

number of short vertiral iiiflateil oscular tube.q. 
Sil.eldon.-Spicules slightly rurvetl oxens, about 75 by 4 .it. "The skeleton is a beautifully sym- 

metrical, rectangularly meshed reticulation of stout, horny fiber, rather sparsely cored by short, 
hastatel y-pointed oxcas. In the secondary fibers the spicules are arranged nniserially, and a t  some 
distance from one another; but in the primary fibers they are polyserially arranged and forni a 
continuous axial core. The diameter of the fibers is about 0.07 inin., there being little difference 
between the primaries a i d  secondaries in this respect. Toward the inner surface of the tube \Val1 the 
network heroines irregular and very wide-ineshed. Thc dertnal skeleton is a polygonally ineshed 
reticiilation of stout, horny fiber, cored by sparse, uniserially arranged, oxeate spicules" (Dendy). 
' . The Porto Rico specimen diffcrs from the descriptions given by Carter and Dendy only in the 
charactcr of the dermal skeleton, wliic.11 is not quite smooth, hiit (wered with villi. The villi are 
short, horny processes, including each a number of loosely arranged oseas; produc-ed by the exte11sio11 
of the inain and seconilary radial fibers. Seconclary radial fibers are those intercalated between tile 
main fibers; confined to the peripheral region. Villi, as well as a special network, are absellt oBer 
the gastral surface. 

Speciinen macerated; Ekeleton light amber color. 

Siphonochalina procumbens (Carter) I)ently, vir. inflrma, 11. viir. 

Station 6079, one specinien. 
Sponge body divided into three tril)ular, probably repent, branches, fused ~ i t h  olle another it1 

spotu; longest tube divided terininally into thrce short, \I itle, diverging I)rallrhcs, each with terminal 
osrulum; one of tl!e other tubes with single tcrniinal oscaulnin; remaining tube broken. None of the 
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short upright oscular tubes characteristic of typ(e are present. Paragastric c a d y  continuous throughout 
sponge, and about 15 mm. diameter. Length of 
longest tube, 150 mm. Color dark amber, with purplish tint. 

Dermal 
skeleton, a network of sZen(7~r fibers, commonly about 8 ,IL thick, with meshes 100 to 120 ,LL diameter. 
From dermal surface sinall horny villi project, containing a few, sometimes only onc, spicule; villi not 
exclusively situated at nodes of network, viz, not all peripheral extensions of radial fibers. Gastral 
surface also provided with a special skeletal network very similar to that of dermal surface; villi longer 
and thicker than on dermal surface, spicules of a villus often forming a pretty compact bundle. The 
origin of the dermal and gastral networks can readily be made out in this variety. I n  places the most 
superficial meshes of the general skeleton are simply subdivided by finer fibers, which extend between 
and only exceptionally overlie the coarser skeletal fibers. Elsewhere the system of fine fibers has 
reached a further stage of development and forms a continuous reticulum overlying the skeletal fibers. 

Tube w~all tliinner tltnn in t y y ,  only 2 to 3 nini. thick. 

SkeZefon.-Fibers of the general skeleton slenderer than in typc, about 40 , ~ i  diameter. 

Siphonochalina spiculosa Dendy. 

,%pk0710C?dhn spiczdom Dendy, 18W, p. 351, pl. LVIII, figs. 2,2n; pl. 1~x11, fig. 3. 

Station 6079, three specimens, fragmentary. 
The habitus of these fragments is interesting when compared with the typical Siphonocltalina 

form of body: One specimen is 160 nm1. long, of a cylindrical or in places flattened cylindrical shape; 
dian,eter 10 to 20 i n i n . ,  except in the middle where body is twice as thick; broken off a t  both ends. 
On this specimen are five of the large pseudogastral orifices, which in SpltonocltnZina are typically 
found at the ends of tubular branches. Here all five are lateral, and distributed round the surface; 
two are flush with the surface; two are atahe ends of very short, wide elevations; and one is near, 
but not at, the end of a sohewhat more marked elevation. Another specimen consists of a cylindrical 
piece 60 by 20 min., broken off at both ends, and bearing a somewhat slenderer and longer branch, also 
broken a t  the end. On this specimen are two of the large apertures, both strictly lateral (not at the 
summit of any elevation whatever). 

Pseudogaster is narrow, somewhat winding in  its course, diameter for the most phrt about 5 mm.; 
in places pseudogaster so narrowed as to be nearly interrupted. The transition in habitus and with 
respect to the pseudogastral system Gffered by these specimens to the P(‘trc1tycicciZinn type is obvious. 
Should the pseudogaster become quite discontinuous and the orifices strictly lateral, the sponge would 
have assumed the character of a ~’nclt~cltulina. In both S. intermedia It. & D. and 8. annrtlnta R. & D. 
(Ridley & Dendy, 1887, pl. VII)  , it may be noticed that some of the orifices are not a t  the ends of 
tubular brancks, but at the summit of small protuberances on the side of n branch or main axis. 

The outer surface in two of the specimens, where intact, is marked M ith ahundant depressed 
inembranous areas, more or less circular, perforated in the center, about 1 mni. dianieter. 
frequently connected together so as to form grooves or c-hannels of yarying length, often meandering. 
In the third specimen, surfaceshows faintly marked, irrepnlar indentations, but the membranous areas 
are absent. Color of intact 
siirface reddish purple. 

Very slender forms of the same 
spicule, often about 120 I)y 2 11 or somewliat snialler, arc fxirly cottinion; trawitional forms to chamcater- 
istic spicule present. A niodification of characteristic osea, with one cwil stronpylate,~oc.casiollally 
found. Spiculo-fibers stout, containing very numerous spicules, with but little spongin. Primary fibers 
about GO p diameter, and somewhat slenderer secondary fibers, may be distinguislictl, meshwork more or 
less rectangular, but rather irregular; meshes wide. On inner surfarc of tube-wall longitudinal fibers 
distinguishable. “The tlcrnial skcleton on the outer 
surface of the tubes consists of a fairly close, polygonally iiieshed reticulation of stout spiculo-fiber, 
contuining a very large proportion of slJicults and but little spongin; the average diameter of the fibere 
is about 0.03 nim. The ends of the primary fibers of the main skeleton form projecting nodes in the 
dermal network’’ (Dendy). 

Such areas , 

The membranous areas overlie subdermal spaces of corresponding shape. 
Consistency firin, hard; body incoinprcsPible. 

Characteristic oxca, 140 to IGOp 1)y 4 to G 11. S~eZelon.-SpicuIes. 

Spicules also scattered freely in parenchyma. 

Genus SPINOSELLA Vosmaer (1887). 

T~il)ular forms; inner surface of tubes sinootli, outer c.overet1 with “spincs, warts, or prominent 
ridges” (Dendy). 
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Spinosella sororia (Duchassaing et Michelotti) Dcndy. 

Tuba sororia, l)nchassaing do Fonbrcksin et  Micllelotti, 1864, p. 46, pl. VIII, flg. 1. 
Siplionochalka papyracea, 0. Schmidt, 1870, p. 33. 
Spinosella sororiu, Dcndy, 1890, p. 360. 

Station 6063, one specimen (dried) ; station 6079, one specimeii. 
The dried specimen consists of eight tubes, somewhat fused, radiating from the base. Other 

specimen consists of three tubes, somewhat fused, radiating in one plane, in a fan-like fashion, from 
base. 

Main skeleton consists of a 
polygonally meshed reticulation of stout horny fiber, sparsely rorcd with s$cules, which are niucll 
more abundant in the primary than in the secondary fibers. Dermal skeleton, a polygonal reticula- 
tion of slender fibers, 8 to 24 p thick; fibers cored by uniserially arranged spicules; meshwork close, 
side of mesh about equallilig length of spicule. 

Inner surface of tubes marked with longitudinal veins, in which the skeletal fibers are stouter 
and make a closer reticulation than elsewhere; veins project freely roiind margin of terininal orifice. 
Inner surface also provided with projecting plumose bundles of spicules. Outer surface covered with 
strong spines, which project upward and outward from above-mentioned veins. 

All tubes open terminally by large apertures. Typical tube 150 by 25 inm. 
SkeZeton.-&icules are slightly curved oxeas 75 to 90 p by 3 ji. 

Family HETERORKHAPHIDiE Ridley & Dcndy. 

Skeleton reticulate, never plumose. Megascleres of various forms. Microscleres ushally present, 
but never chelE. 

Qenus OCEANAPIA Norman (1868). 

“Sponge consisting of a central body with closed or open tubular processes (fistuh) projecting 
from it. Microscleres in the form of sigmata, or altogether absent. 
Skeleton usually coarsely spiculo-fibrous; with a bast-like reticulation beneath the dermal inem- 
brane.” ’ (Dendy.) 

Oceanapia oleracea (0. Schmidt). 

Megascleres oxea or strongyla. 

Rlri;ocllalina oleracea, 0. Schmidt, 1870, p. 36, pl. Iv, flg. 1 

Station 6079, one specimen. 
Body tuber-like, with tubular processes arising from both upper and lower surfaces. In Schmidt’s 

specimens “the flattened upper end is surrounded by  tubes, dividing two or three times, and ending 
in numerous vesicular inflations clustered in rows.” In the Porto Rico specimen the upper processes 
are stout and stiff, and do not divide; vesicular inflations elongate, iiarrowing toward apex. The 
lower processes, “roots,” are also undivided, long, slender, and flaccid. 

Skeleton.-The only spicules are oxeas, about 140 by 5 p, with variable points; points often 
suddenly sharpened, end of spicule becoming concave; or end may taper gradually, without terminal 
concavity; or end may rarely be rounded. Spicules very abundant 
in the fiber, also scattered in meshes of reticulum. 

Spiculo-fiber forms a reticulum. 

Genus TEDANIA Qray (1867). 

“Mcgascleres of two kinds: (1) Monactinal; smooth styli forming the main skeleton; (2) Diactinal; 
Microscleres always present in the form of hair-like tylota, strongyla, or tornota, typically dermal. 

rhaphides.” (Dendy). 
Tedania digitata 0. Schmidt. 

ncniera digilata, 0. Schmidt, 1Mi2, p. 75, 111. %‘Ir, fig-. 11. 
f idania,  0. Schmidt, 1870, p. 43. 
fidania nigreacena, Vosmacr, 1887, P. 338. 
n d a n i a  digitata, Ridley B Dondy, 1887, D. 61, Plate XI, fig. 8. 
Tcdania digitata, Dendy, 1887, P. 168. 
Te&nia brucei, H. V. WllBOn, 1894, p. 320, PIS. XX. 

Mayaguez Harbor, several fragments. 
The fragments, which seem to have formed a large massive sponge, are coarsely porous, tear very 

easily, and are of a brown-yellow color. Preservation very imperfect, 
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Skeleton.-Spicules: (1) Style slightly curved and smooth, 240 by 8 p, the chief spicule. (2) Tylote 
220 by 4 ,u, with slightly enlarged heads, which are minutely spined, sometimes only very slightly 
so spined or not at  all. (3) The rhaphides are oxeas from 200 by 2 p down through successive sizes 
to spicules only 40 p long. I n  these one 
end is often less slender and tapering than the other, and a most minute roughening of the surface 
can be made out. The spicules are scattered irregularly through body, though there are ill-defined 
polyserial tracts (largely made up of styles), some of which extend vertically to the surface; also 
brushes of tylotes supporting the dermal membrane. Where several of the styles intersect they are 
cemented together by a small amount of spongin, and thus a vagut! and quite irregular reticulum is 
formed. 

Schmidt (1870, p. 43) has shown how extremely variable is the habitus of the widely-spread 
sponges possessing the spicules mentioned above, and declines to erect new species for the West 
Indian forms. 

Family DESMACIDONIDfE Ridley & Dendy. 

The large forms, about 200 p long, are the more common. 

“Megasclera of various forms, usually monactinal. Microsclera always present and always includ- 
ing chela?.” 

Subfamily ECTYONINAE R. & D. 

“Skeleton fiber echinated by laterally projecting spicules.” 

Genus MICEOCIONA Bowerbank (Topaent emend. 1894). 

Incrusting sponges. Skeleton a basal plate bearing short, upright plumose columns. Megascleres 
Microscleres: isochelie, often arcompanied by toxas, sometimes by monactinal, smooth and spined. 

sigmas. 
Microciona spinosa, 11. sp. 

Station 6079, two specimens. 
Sponge is a thin, firm incrustation covering a conglomerate mass of branched millepore coral and 

small lamellibranch shells. Total size of mass in one specimen 110 by 60 mm., in other 80 by 50 mm. 
Incrustation 0.5 mm. or less in thickness, and closely beset with qGne-like radiating processes, fre- 
quently divided terminally, 1 l o  2 mm. high and about GOO p thick. (Where incrustation is apparently 
young the body is particularly thin and the radiating processes are just beginning to develop.) Prom 
ends and sides of the processes, and from the general surface, stout styli project 200 p or more beyond 
dermal membrane. The styli, which are the echinating spicules of the horny skeleton, may be in small 
tufts or distributed singly. 

,S’keZeton.-Horny skeleton consisfs of an extremely thin basal membrane, bearing stout radiating 
columns, latter forming the support of the spine-like processes. I n  the thicker parts of the incrusta- 
Cion the basal membrane may develop on its outer surface rather vaguely marked ridge-like thickenings, 
which by their union give rise to a strengthening network of tangential bands, thus suggesting on a 
most minute scale the arrangement of the trabeculae in the honey-combed species of Echinoclntl~ria. 
(Ridley & Dendy, 1887, pl. 31.) 

S~i~~Zes.-nlegascleres: (1) Stylus smooth, with the merest trace of a constriction just below 
rounded end, tapering to sharp point, 340 by 20 /I, with smaller sizes present; echinating the radiating 
columns, issuing for the most part in tufts-especially from ends, though also from sides-of columns; 
projecting, also, ,singly or in small tufts, from the basal membrane; also included as an axial string 
(though in places absent) in radiating columns; included much less abundantly in basal membrane. 
( 2 )  Slender subtylostylus, smooth and tapering to point, 280 fi  by 3 p a common size; abundant in 
parenchyma; also included, but not abundantly, in the several par& of the horny skeleton, especially 
in basal plate. Microscleres: (3) Small palmate isochela 12 to 14 p long, very abundant throughout 
parenchyma. (4) Toxa 64 p long, smooth, and so slender a$ t o  be hconspicuous in balsam prepara- 
tions; fairly numerous in parenchyma, abundant in places. ( 5 )  Rhaphid oxea 300 p long, straight or 
somewhat curved ; sparsely present here and there in parenchyma. These spicules are probably 
elongated toxas, as in some species of C‘lathria. I have not, however, seen transitional stages, owing 
possibly to the scant numbers of this spicule. 

A comparison of the Porto Rico form with Microciona prolifwa Verrill (Verrill & Smith, 1874, 
p. 741) is interesting. The latter species is an incrusting form on shells dnd stones, common from 

Color a dull pink. 
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Cape Cod to South Carolina. I n  it tlie surface exhibits no spinose projections, but beam, at  compara- 
tively great intervals, large projecting processes. Beneath the comparatively uniform surface, buried 
in the sponge body, are, however, small, closely set, horny columns, projecting upward from, the 
basal.plate. These columns may anastomose, the radial growth which leads to the production of 
the colunins continuing from the new level -thus formed. Where the sponge body is thin and the 
coluinils are free from one another, the horny skeleton is essentially like that of N. qinosa, except 
that the columns are closer and the surface is not molded over them, as in the latter form. The 
megascleres are very similar in the two simcies. In  N. prolifera the large stylus measures about 250 
by 16 p;  and the head, which may or niay not be (in same specimen) most minutely tuberculate, is 
somewhat more marked (tylostylote condition) than in Jf. spinosa. Isochelw 16 p long, and toxas 40 
p long, are present, but in very small number. The data given relate to Beaufort (North Carolina) 
specimens of M. prolifera. The indication is that the two sets of forms may intergrade. 

aenns CLATHRIA 0. Schmidt (1862). 

“Skeleton a reticulation of fiber, usually with much spongin, cored by smooth styli and echinated 
Typical microscleres, small palmate isochelw ” (Dendy). I n  addition to isochela, by spined styli. 

toxm may be present. 
Clathria clathrata (0. Schmidt). 

Terncia elathrala, 0. Schmidt, 1870, P. 66. 

Station 6078, one specimen. 
From Schmidt’s description, the following is drawn: Sponge body consists of cylindrical branclies, 

w]>icli may anastomose freely or may be widely divergent. Horny skeleton exceedingly well 
developed. Fibers yellow, ecliinatetl abundantly with spined styli; including long styli, more 
colxlmonly tylostyli, and many spined styli. I n  the spined stylus the shaft, immediately below 
spinose head, is smooth; rest of shaft spinose; the sharp-pointed end again smooth. 
Over 10 p long. Very slender toxas and sigmas? (Spangen) present. Ends of the horny fibers extend 
out illto the easily separable dermal layer. From each such end radiate spicules, not, united by 
fpongin, in a thick bundle In  the dermal layer are numerous brushes, Hpiouleu in a brush radiating 
In Trery divergent fashion. Between the brushes lie the same spicules, partly in tracts, partly srattered. 

In  the Porto Rico specimen the body is divided dichotomously into a few slender subcylindrical 
branches, 5 to 8 nim. diameter. Branches widely divergent 011 one side of specimen, on other conflu- 
ent, in typical Clathricc fashion. Surface smooth, except for scattered, mostly small, protuberances. 
No oscula visible. Consistency firm, hard. Color, light gray. Total height of specimen, which is 
not entire, 150 min. 

SlceZetoiz.-Reticuluin, formed by tlie stout, horny fiber, is dense and massive, nearly filling the 
sponge body, but stopping short of tlie surface. From it extend out, vertically to surface, closely set, 
short, strong, horny processes, which are very thickly echinated with the spined styIi. 

Spicules: (1) From the ends of the processes, comparatively stout, smooth styli, 300 by 10 p or 
somewhat smaller, radiate; mingled with these may be equally long but slenderer subtylostyli or 
styli. (2) Megascleres, imbedded in horny fibers and scattered in parenchyma, are chiefly slender, 
smooth, subtylostyli, EO0 by 4 p to 350 by 6 p; with some strictly stylote forms. (3) Spined stylus, 
echinating and included in horny fiber, 50 to 60 p by 5 \I. (4) Dermal brushes and tracts made up of 
smooth, slender subtylostyli, 100 by 2 p to 200 by 4 14. (5) Isoclielrc commonly 12 p 
long; smaller ones Ilresent. (6) Toxas about 60 ,u long, together with elongated toxas, passing by 
transitions into greatly elongated rhaphides, all together forming a loose bundle. 

Chela: soniethillg . 

Microscleres. 

No sigmas found. 

Clathria jugosa, n. sp. 

San Antonio Bridge, San Juan, one specimen. 
I follow Dendy (1895, p. 31) in merging RltaplLidoplilus Ehlers (1870) in Clathria. If Iikup/ti- 

dop/dw were to he retained, the species here described would fall in that genus. But R U C ~  a form as 
Clathria clathrntw Schmidt shows how impracticable it is to divide forms with, from those without, a 
dermal crust. 

Lamina bifurcates at one e& 
plane of division being that in which lamilid is compressed; both surfaces covered with conuli about 

Sponge body laminate, 130 by 60 mm. with thickness of 10 nlm. 
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2 mm. high. Over most of the surface the conuli are arranged very distinctly in rows, which extend 
in parallel lines across the lamina; conuli close together, so that the rows form ridges, intervening 
depressions appearing as furrows 2 to 3 mm. wide. Over a part of the surface the conuli are irregularly 
distributed. Dermal membrane distinct and tough. No pores visible. A few small apertures, 
presumably oscula, 1 mm. and less in diameter, perforate the dermal membrane at the bottom of the 
furrows. Sponge very firm, flexible, and elastic. Color, light gray. 

SkeZeton.-Main skeleton consists of an irregular and dense reticulum of stout qiculo-fiber, pro- 
cesses from which extend up into conuli. Spiculo-fiber very variable in thickness, largely composed 
of horny matter, cored with (1) smooth styli 250 to 300 p by 4 p, tapering to sharp point, sometimes 
slightly bent. The 
shaft directly beneath spined head is smooth; rest of shaft spinose, terminating in smooth, tapering, 
sharp-pointed end (like corresponding spicule in Cluthria clatltrata Schmidt). (3) Styli similar to (l), 
but somewhat thicker and longer, lie freely scattered in parenchyma. (4) Stouter styli, 200 to 250 p 
by 8 p, also occur, both in parenchyma and in spiculo-fiber as well. ( 5 )  From projecting points of 
the skeletal reticulum multispicular bands of slender styli, similar to ( I ) ,  radiate out toward the 
surface, expanding and becoming continuous with the dermal brushes. (6) There is a dermal crust, 
consisting of closely-set brushes of diverging styli similar to (1); pointed ends of s6yli, projecting a 
considerable distance beyond the surface. 

(8) Toxas smooth, abundant. When 
small, 50 to 60 p long, the shape is typical, although the curving is frequently such that the spicule 
does not all lie in one plane. All transitions are found between the toxas and long, hair-like oxeate 
spicules, up to 300 p in length, which may be nearly straight or variously curved. Toxas and hair- 
like spicules frequently form loose bundles. 

(2) Spined styli, 60 by 6 p, echinating the fiber; also scattered in parenchyma. 

Microscleres: (7) Isochelae 12 to 14 p long, abundant. 

Oenne AOELAS Dnchaqeaing et Michelotti (1864). 

( I  Of various form; with well-developed, horny fiber echinated by verticillately spined stylote 
spicules. No microselera and no other megasclera” (Ridley & Dendy). 

Agelas schmidtii, 11. sp. 
Sip1umoehalinop8ts sp., 0. Schmidt, 1880, p. 80. 

Station 6079, one specimen. 
Sponge’body elon’gated, tubular, with a few short branches. Diameter of tube, for the most part, 

about 12 mm. ; thickness of tube wall aboiit 2 mm. Surface smooth 
and finely pilose. Consistency firm and, in the thinner places, parchment-like. Color yellowish-brown, 
with a tinke of washed-out red here and there. 

Oscula, 1.5 to 2.5 mm., are found at  the ends of bkanches; also scattered over surface of the sponge 
body in general. In some cases osculum appears aa a perforation of a smooth, depressed, membranous 
area, which may be rounded or irregularly elongate. In  other cases osculum is not surrounded by such 
a membranous border. Membranous areas of this sort, which are not perforated, are scattered over 
the general surface. 

Dermal membrane is pierced by the thickly scattered, radially projecting spicules, which echinate 
the superficial skeletal fibers. Membrane also thickly incrusted with the spores and hyphae of a 
fungus. No pores visible on outer surface of sponge. Membrane lining the tubular cavity exhibits 
scattered pores or pore areas; pores 20 to 40 p diameter. 

SkeZaton.-Skeleton consists of a reticulum of horny fiber, echinated sparsely in the interior, 
abundantly at the surface, with verticillately spined stylotes. I’fimary fibers, 50 to 60 p thick, about 
500 f i  apart; extending more or less radially, often very obliquely, from inner to outer surface; both 
echinated and cored by the stylotes, coring spicules abundant in some places, scanty in others. 
Secondary fibers, 30 to 40 p, echinated, but not cored, by stylotes, though a spicule, imbedded longitudin- 
ally, may here and there >e found; forming with one another, and with the main fibers, irregularly 
arranged rounded polygonal meshes of variable diameter, commonly 140 to 250 k t .  

The stylote spicule, in addition to echinating and coring the horny fiber, is scattered freely in 
parenchyma. Spicule varies a good deal in size, from 200 by 8 p to 90 by 4 p ;  base usually truncated, 
occasionally pointed; distal end tapering to sharp point; as a rule four spines in each whorl. Spines 
are relatively longer, and the whorls more conspicuous, in the smaller and medium-sized spicules than 
in the largest. 

Total length of specimen 130 mm. 

It seems probable that oscula may appear in such areas. 

Flagellated chambers, 16 p diameter. 
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Schmidt (loc. cit. ) divides his Chalinopsiu species into two groups, the one including solid forms 
(Pachychnlinopsis) , the other tubular forms (Siphonochali7iopsi). Of the latter group he had but a 
singje specimen, which he mentions was 9 cm. high, with a wall 3 mm. thick, and with spicules like 
those of Cha1inop.h (Agelas) . Schmidt thought it unnecessary to found a species name on such slight 
material. Schmidt’s specimen in the Mu&um of Comparative Zoology is essentially identical with 
mine, although the wall is thicker, color is dark brown, and the whorls of spines on the spicules are 
somewhat more distinct, the number in a whorl usually exceeding four (6 to 8, about). 

Carter (1883, p. 312) makes mention of a British Museum specimen of Agelas (Edyon)  which 
consists of several thick (3) in. maximum), hollow cylinders. It seein8 to me unnecessary at  present 
to separate the tubular forms of Agelas (Chalinopxis) froni the solid forms. 

Family AXINELLIDS Ridley & Dendy. 

“Skeleton typicallynon-reticulate, cohsisting of ascending axes of fibers froni which arise subsidiary 
Fibers typically plumose. Megasclera chiefly styli, to which oxea and 
Microsclera rarely present, never chelrc.” (R. & D.) 

Genus PWAXELLIA Bowerbank (1864). 

fibers radiating to the surface. 
(or) strongyla may be added. 

“Sponge more or less flabellate or cup-shaped. Skeleton often more or less reticulate. Megasclera 
No niicrosclera” (R. & D.). Styli may be represented by tylostyli. styli and often oxea. 

Phakellia lobata, n. sp. 

Station 1, four specimens. 
Sponge body usually a flattened vertical lamina 5 to 7 mm. thick; wide in the larger specimens, 

narrow and even club-shaped in the smallest; narrowing below to an irregular and, in some cases at 
any rate, incrusting base. Lamina in its upper portion is split into lobes; other lobes arise through the 
excessive development of ridges on either of the flattened surfaces. The underlying flabellate char- 
acter is thus partially disguised by a frutescent appearance. The irregularity in the general shape may 
be further increased through the partial coalescence of lobes, and through the curving of the lamina 
by which local concavities may be produced. 

Surface smooth and in a drying sponge velvety in appearance, owing to the fine projecting spicules. 
Very few oscula to be seen; these small, 1 to 2 mm. diameter, and disposed irregularly over one of the 
flattened surfaces. Pores not visible. Dermal membrane, containing the cortical brushes of spicules, is 
thick and well marked off from the internal body. Sponge firm, the bundles of_ spiculo-fiber having 
a cartilage-like consistency. Height of 
largest specimen 150 mm. ‘ 

Skeleton.-Internal skeleton made up of coarse bundles which radiate upward through sponge 
body, occupying a large part of the interior. These are composed of correspondingly arranged,’vaguely 
defined spiculo-fiber (tracts the spicules united by a small amount of horny matter) and scattered 
spicules, the whole forming a loose reticulum. From this internal skeleton bundles pass out to the 
surface, where they meet and mingle with ,closely set cortical brushes of small, diverging spicules. 
Latter project a short distance beyond the surface. 

(1) Tylostyli, composing the cortical brushes, 200 to 300 ,u by 3 to 4 p, yith conspicuous 
rounded heads which frequently are pointed or slightly knobbed at  tktapex. (2)  Similar but much 
larger tylostyli, commonly 650 to 850 /A by 10 to 15 /.t, although forms of all sixes are found, grading 
down to the small ones at the surface; composing the bundles, and also scattered freely. In the large 
tylostyli the head, which frequently exhibits a low, knob-like elevation at the apex, is not SO ~011- 

spicuously developed as in the smaller forms. The tylbstylote character of the spicules is a marked 
feature of the species. 

In its external appearance this species resembles the frutescent (slautlennrlig) forms mentioned 
but not specifically described by 0. Schmidt (1880, p. 81). It is evidently closely related to I-’. 
flabcllata R. & D. (1887, p. 171); name of this species now changed to 1’. jrrcksoninna Dendy (1896, 
p. 236). The brushes of surface spicules are not developed round an axial larger spicule, w in the 
latter species. 

Color, grayish brown, the inner spiculo-fiber much darker. 

* 

Spicules. 

2d-F C. B. 1800-26 
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ffenas AXINELLA 0. Schmidt (1862). 

“Sponge typically ramose, but may be niassive. Skeleton Gber plumose. Megasclera stdote 
and sometimes oxeate. No microsclera.” (R. & D.) 

Axinella reticulata Ridley & Dendy. 

Azine& reticuZuta Ridley 8 Dendy, 1887. p. 184, pl. XXXVII, figs. $43. 

Station 5079, one specimen. 
Specimen consists of a cylindrical, upright lobe, 80 mm. 6y 20 mm., rising from an enlarged and 

broken basal part. Dermal membrane minutely reticulale, containing a few scattered spicules, and the 
brush-like ends of the radial fibers. Reticulation of dermal membrane (best seen with lens, surface 
under fluid) not due to skeleton, but to thickenings of dermal membrane itself. Rather numerous 
oscula, 2 to 3 mm. diameter, distributed over surface, not as in type at summits of oscular tubes. 
Surface beset with numerous small conuli. Color, 
salmon-pink (type, pale yellow). 

Skeleton.-“There is an extremely irregular reticulation of scattered spicules, among which one can 
distinguish rather loose plumose fibers running more or less vertically towards the surface” (R. & D.). 
I n  the Porto Rico specimen there are longitudinal fibers, from which radial fibers curve outward 
toward surface. Fibers are loose, but coarse and distinct, except in regions where the scattered spicules 
are crowded. 

(1) Chief spicule is a stout, smooth, slightly curved style, 340 by 16 p (type, 450 by 
20 p), usually with a bend toward the base. (2) Smooth, slightly curved oxeas, of about same size aa 
the styles, are infrequently met with. 

Consistency firm, sponge almost incompressible. 

Spicules in the fibers very abundant. 
Spicules. 

ffenae THRINACOPEORA Ridley (1886). 

“Sponge ramose, with a dense central axis of spiculo-fiber; megasclera styli and (or) oxea, and 
(in some species) cladostrongyla. Microsclera present in the form of trichodragmata.” (R. & D.) 

Thrinacophora spinosa, n. sp. 

Station 6072, three specimens. 
Sponge body cylindrical, erect, and branching from the base. Branches lateral, but all more or 

less parallel; tapering gradually toward the end; after forming, may again fuse with one another. 
Surface covered with closely set, stiff, conuli, 2 to 3 mm. long, and about 2 to 3 mm. apart; each taper- 
ing distally to a point; and all pointing outward and more or less upward. A few divergent spicules 
(spicule 1) , about equal in size, in number up to 5 or 6 ,  protrude from apex of each conulus. Oscula, 
2 mm. and less in diameter, are scattered, not abundantly, over surface of. branches. Common 
diameter, excluding conuli, about 7 mm; height of largest specimen 220 inm. Color, brown. 
Between axial core and dermal membrane are fairly numerous subdermal spaces and canals. 

SkeZelon.-Skeleton of axial core consists of compact mass of spiculo-fiber; from which bundles 
radiate obliquely upward and outward into the superficial conuli, as may best be aeen in a macerated 
sponge. Spiculo-fiber consists of abundant spongin, in which some of the spicules are completely 
imbedded, while most are only partially imbedded. Spiculo-fiber of axial core forms a network; 
meshes more or less rounded in transverse section, elongated in longitudinal section. 

Characteristic spicules of the spiculo-fiber are ( 1 )  style, about 1,100 by 10 to 12p, smooth and 
evenly rounded at the base, tapering to a point, slightly curved. (2) Oxea, about 250 by 8 p, 
smooth, tapering to not very sharp points, slightly curved or bent at the middle. Smaller forms of 
these two spicules are fairly common, style measurhg often only 800 by 8 p,  oxea 200 by 6 p .  A less 
characteristic spicule is (3) style, very slender and of very variable length; often 800 to 1,100 p by 
5 p ;  much smaller forms, down to 400 p by 3 to 5 p, also common; frequently somewhat curved in an 
undulating fashion. 

I n  the dermal membrane (4) trichodragmata are abundant; bundles measuring 
about 120 /u by 8 to 12 P. I have not been able to find them in the interior of the sponge, but this 
part of body is’badly macerated. 

Microsclera. 
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Order 4. KERATOSA Grant. 
Sponges in which the skeleton is composed of horny fibers without proper spicules. 

Family SPONGIDX PolJjaeff. 

Skeleton consists of reticulating fibers with very slender axial core. 

Qenus CHALINOPSILLA Lendenfeld (1889). 

Branching, generally digitate Xpongidz, with smooth surface and reticulate dermal skeleton. 
Connecting fibers generally unbranched, forming with the simple main fibers a network with square 
meshes 0.2 to 1 mm. wide. 

Flagellated chambers small, 
opening by special canaliculi into exhalent cavities. 

Imitating Chalinids. 

Chalinopsilla pilosa, n. sp. 
Station 6080, one specimen. 
Sponge body solid, consisting of two diverging somewhat flattened cylindrical processes united at  

the base. One process has a length of 100 mm., the other of about 30 mm.; diameter varying from 8 
to 17 mm. 

Surface with minute conuli, which may be rather vaguely arranged to form ridges. Main skeletal 
fibers protrude slightly, giving surface a pilose character. Pores thickly scattered, leading into small 
rounded subdermal cavities. Small oscula, 1 to 2 mm. diameter, are found on the sides and at  the ends 
of the digitate processes. Several of the more conspicuous lead into longitudinal efferent canals, which 
for some distance course along the sides of the digitate processes, separated from the exterior only by 
the dermal membrane; latter sunken so that the position of the canal is indicated by a superficial 
groove. 

Slce1eton.-Longitudinal fibers lie in the axis, sending off radial branches, which pass upward and 
outward toward the surface. The axial main fibers are about 400 f i  apart, somewhat ,closer together 
than the radial main fibers, the interval between which is about 550 p. Axial and radial fibers are 
alike, about 40 p thick, with a granular core about one-third the thickness of fiber, containing spicule 
fragments very sparsely imbedded. Connecting fibers about 24 /" thick, without inclusions, meeting 
main fibers with an expanded base, which is frequently perforated. When the perforation is large the 
fiber appears to arise by two roots. I n  most connecting fibers in a glycerin preparation a very thin 
axial granular core may be indistinctly made out (doubtless universally present). Spongin in both main 
and connecting fibers faintly stratified. Connecting fibers may be quite simplei stretching from main 
fiber to main fiber, thus giving rise to large rectangular meshes. Such meshes may be subdivided by 

. the intercalation between two of the main radial fibers of one or two comparatively short radial fibers, 
the resulting meehes being still rectangular. Or the connecting fibers are frequently somewhat bent 
and branched, so a9 to give rise to irregularly polygonal meshes, commonly witfi a diameter one-half 
or one-third the interval between the main fibers. 

The radial fibers, as already mentioned, protrude aome little distance beyond the surface. The 
most superficial connectives lie in the dermal membrane, and thus form a dermal 
closeness of the meshwork varies greatly. 
elsewhere the diameter may be three times as great. Fibers of the dermal reticulum are alike and 
somewhat slenderer than the average ekeletal fiber, about 20 p in diameter. 

The species resembles C. dickotonia (Lendenfeld, 1889, p. 142, pl. 2, fig. 4; pl. 3, figs. 3, 11) perhaps 
more closely than it does the other species of tfe genus. It differs from C. diclcolonza mainly in the 
character of the surface, in' the frequent irregularity of the skeletal meshvork, in the variable character 
of the dermal reticulum, in the greater slenderness of the fibers in general, and in the exceeding scarcity 
of foreign inclusions. 

Genus EUSPONGIA Bronn (1869). 

Both processes have rounded ends. Color a dull purple, pinkish inside. 

In places the meshes are 200 to 250 ,u in 

Skeletal network pretty evenly developed throughout the, in general, massive body; fibers slender 
Simple main fibers usually with inclusions, and finer connecting fibers without and meshes very small. 

inclusions easily distinguishable, the latter branching and continually anastomosing. 
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Euspongia officinalis (Linixeus) var. rotunda Lendenfeld. 

Ezlspongia ogiciwdicl var. l’otuwda, Lendenfeld, 1889, p. 269. 

Ensenada Honda, Culebra, two small, flattened, massive specimens; station (?) ,’one somewhat 
larger, elongated, massive specimen 80 nim. high, waterworn. Upper surface covered with minute 
sharp-pointed conuli, which disappear on the sides as the edge of attached under surface is reached. 
Color of upper surface blackish, fading away on the sides into livid. 

XkeZeton.-Main fibers have a diameter commonly between 40 and 60 p, occasionally widening in 
spots; about 800 p apart; abundantly cored wit11 spicule fragments, rarely with sand grains. Secondary 
fibers measure, for the most part about 20 p diameter. Mesh is polygonal, frequently five-sided, with 
both rounded and angular corners, diameter commonly in neighborhood of 200 ,LL, but varying 
considerably. 

The distinctive features of the numerous varieties of the “bath sponge” are of such a vague 
intangible character, that I refer the Porto Rico specimens to a particular variety with considerable 
hesitation. 

Oenns HIPPOSPONOIA B. E. Schalae (1879). 

Sponges with fine skeletal fibers, forming a network with comparatively small meshes, 0.1 to 
0.5nim.; in the network thicker main fibers may or may not be distinguishable. Body permeated by 
a system of  large canals (vestibular spaces), the intervening sponge tissue appearing as septa between 
the canals. 

Hippospongia intestinalis (Lamarck) Ridley. 
Spongiai?btestinaZis, Lamarck, 1813, p. 434. 
Spongelia veluta, Hyatt, 1877, p. 634, pl. XVII, fig. 8. 
Hippospongia intestinalis, var. Ridley, 1884, p. 590, pl. 1.111, flg. D. 

Station 6079, five specimens. 
Ridley (1. c. ) says: “The tortuous perforated tubes are sometimes single, but sometimes form 

confused reticulate masses; * * * their diameter varies from about 5 to 20 ~ n m . ”  The Porto Rico 
forms differ from Ridley’s and Lamarck’s in the great scantiness of main sand-cored fibers. As to 
the relationship between niy specimens and the skeletons described by Carter (1881, p. 366), under the 
name of Hircinia clathmtn, 1 am unable to reach an opinion. Ridley regards Carter’s species as a 
variety of JYippospongia inteslinalis. 

Sponge body in four specimens divided into two or three elongate lobes, extending out from the 
central body, which is insignificant, appearing merely aa a fusion of the lobes. Lobes which may 
branch are in general free from the substratum, mostly subrepent, though in some cases ascending; 
irregularly cylindrical, rounded at the end, with length of about 30 to 50 mm., and diameter of about 
20 to 30 nini. Lobes may be incrusting, in which case they become flattened, attached surface taking 
shape of substratum. The fifth specimen has R slender, somewhat tortuous, subcylindrical body, 
30 mm. long by 8 mm. wide, attached by entire under surface to a Hircinia wariubilis. 

Surface, which is much incrusted, especially with polyzoa, is for the most part smooth, though 
areas of very small sharp conuli are found here and there. Color of surface varies from nearly black 
to livid purple; light-brown inside. 

vestibular spaces having the shape of irregularly cylindrical canals, 5 to 10 mm. diameter, 
gitudinally through the lobes and excavate the central body. Diameter of the spaces as a 

rule considerably exceeds the thickness of the sponge tissue lying between them. Spaces separated 
from the exterior by the dermal membrane alone, or by only a thin sheet of sponge tissue; connecting 
with exterior by numerous rounded or elongate aperptures, 2 to 5 mm. diameter, which are apt to form 
groups. Such apertures (pseudoscula) are present both at  the ends and over the surface of the lobes, 
being mere perforations of the dermal membrane, which in immediate neighborhood of aperture, or 
group of apertures, forms an especially smooth area, usually, but not always, depressed below the 
general surface. 

The lining of the vestibular spaces i8 smooth only where the wall consists of thin membrane. It 
is for the most part roughened by minute and irregularly intersecting ridges produced into excessively 
minute conuli. Ridges are supported by the most superficial, tangentially lying, skeletal fibers (ridges, 
conuli, and fibers must be examined with a lens). There are degrees in the roughening: in places, the 
ridges are comparatively far apart, with intervening smooth areas, and here the general surface becomes 

Such areas are sometimes seen unperforated. 
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nearly smooth. I n  the lining membrane of the vestibular spaces are many groups of pores, but they 
are not so numerous as in Schulze’s figure of the, in many respects, similar forin Cacoupongia cavernosa 
(1879a, Taf. XXXVII, fig. 14); nor are the individual groups (pore-areas) so well defined. Frequently, 
in place of a group of small apertures, there is one comparatively large opening. Flagellated chambers, 
25 to 30 p diameter. 

Skeleton.-The macerated and dried skeleton is hard, though compressible and elastic; reddish 
brown externally, lighter inside, and especially light on attached surfaces. Skeletal network consists 
of fibers mostly about 40 ,u diameter, without inclubions, forming polygonal meshes; diameter of typical 
mesh, 350 p ;  abundant smaller meshes, and larger ones up to 500 ,LL diameter common. In  places, 
both in the interior and on the surface, the meshwork becomes much closer, meshes here having 
diameter of about 100 ,u or even less; fibers a thickness of 10 to 20 p .  On surfaces of attachment this 
fine network may form a continuous coating (diteliform veil). Sponge spicules are abundant in the 
dermal membrane and in the membrane lining the vestibular spaces. 

In particular parts of the sponge they may be abundant, 
about 1 mm. apart, but in general they are sparsely scattered, interval between them being about 5 to 
6 mm. They extend, branching acutely as they go, from the attached surface, or simply fronl the 
interior out to the dermal surface, meeting the latter often very obliquely. Main fibers are frequently 
so curved that through a part of their course they lie tangentially in the walls of the vestibular spaces 
(course of the fibers is best seen in macerated and dried skeletons). They are cored with sand grains 
and sponge spicules; may be simple and about GO in thickness, or double that thickness, and with 
irregular perforations so as to be fascicular. 

Main fibers are variable in abundance. 

oenne CACOSPONOIA 0. Schmidt (1862). 

Meshes of skeletal network large, mimy easily distinguishable with unassisted eye. Main and 
Dried skeleton less elastic and more brittle than in Eupongin; connecting fibers clearly differentiated. 

some of the fibers, at  any rate, thick as compared with Euspongia. 
dacospongia spongeliformis, n. sp. 

Station 6072, one specimen; station 6079, one specimen. 
Sponge body cylindrical, somewhat branching. Diameter 5 to 7 mm. ; larger specimen 250 mm. 

long. Sponge solid; with evident subdermal cavities between outer ends of radiating main fibers. 
Surface covered with small conical conuli about 0.5 111111. high, and 1 to 2 mm. apart; in places arranged 
so as to produce vagiiely marked longitudinal ridges. Sinal1 oscula, 1 to 2 mni. diameter, distributed 

Flagellated Chambers about 3G by 32 p, with distinct canaliculi leading into the 
efferent canals, quite like those of Cucoupongia scalaris as figured by Schulze (1879a, Taf. XXXVII, fig. 12). 
Consistency rather yielding; rigidity scarcely great enough for the slender sponge body to stand erect. 
Color: one specimen dull lilac, color faded out in spots; other specimen colorless. 

Skeleton.-There are main longitudinal fibers 80 to 120 ,u thick, and from 500 to 1,000 ,u apart, 
packed thickly with sand grains and some spicule fragments; acutely forking, branches terniinatiilg in 
the conuli. Secondary fibers extending between main fibers, and between their branches, have a 
diameter commonly between 20 and 40 , i t ;  mostly without, or with very few foreign inclusions, although 
the larger ones are pretty abundantly cored with inclusions (sand grains, spicule fragments). Sec- 
ondary fibers join main fibers in some cases by an expanded base; in others by such a base with one 
or inore perforations; in others again, the perforations are large enough to divide the base into two or 
three distinct roots. Many of the seroiidary fibers simple, passing undivided from main fiber to 
Iliain fiber; others branch, forming coarse, irregular networks, with a mesh frequently about 400 p 
diameter, variation in general being 250 to 850 / I .  

In  the dermal membrane are many broken and entire foreign spicules, also sand grains and’ fora- 
rninifer shells. A ~0111- 
mensa1 alga, appareritly identical with the form O.9cilluria uJiongelin1, discovered by Schulxe in Spongelita 
PCillescens (Schulxe, 18794 p. 147; Taf. VIII, figs. 9, IO), is abundant throughout the body, although most 
abundant in the peripheral region. 

The species in habitus resembles S’mzgelia e/egcm?w Nardo (Schmidt, 1862, p. 28; Taf. 111, fig. 5) .  
I ~ S  skeletoll is very similar to that of Cacospongitr vesiculifercc Polejaeff (Polejaeff, 1884, p. 59; pl. IV, 

fig. 2; 1.1, fig. 9) ; and this, as Polkjaeff has pointed out, is esventially S’ongelia-like. The peculiar 
cortical cells present in C aeuiouldei-a arc alwent in the l’orto Hico form. 

’ sparsely over surface. 

I 

Conuli round terinination of main fibers particularly full of broken spicules. 
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Genus STELOSPONGOS 0. Schmidt (1870). 

Fibers of the skeletal network comparatively stout; distinct radiating bundles (fascicular fibers) 
always developed, in which, radial main fibers and short transverse connectives may be distinguished. 

Stelospongos sp. 
Station?, one specimen. 
I am unable more exactly to identify a macerated skeleton, having the shape of a flattened 

irregular mass 210 by 70 mm. with a thickness of 20 to 40 inin. I append the following description 
for the use of those who may collect in the Porto Rico waters: 

Body consists of trabeculae and plates anastomosed together with irregular spaces between. 
Surface in places covered with conuli 1 to 2 inin. high, and about 2 mm. apart, which may be arranged 
in rows; and which in such regions may fuse more or less completely to form imperfect ridges. Between 
the conuli lie the closely set round openings, 1 to 2 mm. in diameter, of canals running vertically to 
surface. Elsewhere conuli are absent; and here are found closely set oscula about 2 mm. diameter, the 
bounding wall of each osculum being a short tubular projection about 1 to 2 mm. high. Transitional 
stages between these two conditions are found, from a consideration of which it becomes plain that 
the tubular oscular projections are formed b y  a fusion of conuli. 

I n  still other regions, in place of the conuli or oscular projections, the surface may exhibit grooves 
1 to 2 mm. wide and deep, sometimes maeandriform. Such grooves are here and there imperfectly 
covered over by a few fibers. On the bottom of the groove the round openings of canals may be seen, 
or the groove appears as the oblique superficial continuation of an oscular aperture. 

Wall of oscular tube made up of closely set 
fascicular fibers with looser network between. A very loose open network of fibers, with meshes 
plainly visible to the eye (up to 1 mm. diameter) extends superficially between the conuli or osrular 
projections. The fascicles include radial, more or less parallel, fibers about 50 p thick, some of which 
(sometimes one, sometimes more) are cored with spicule fragments, sand grains, and foraminifer shells. 
Between these run short, simple connecting fibers, often about 20 p thick, commonly giving rise to a 
scalariform arrangement. Skeletal network of interior with irregularly polygonal meshes; diameter 

Foreign inclusions found only in the radial fibers of the fascicles. 
Consistency, for a horny sponge, hard and rigid. 

Conuli are the. extensions of the fascicular fibers. 

_of fiber commonly 40 to 50 p. 
Color of skeleton, light brown. 

Genus EIBCINIA Nardo (1834). 

Skeletal reticulum in general coarse, meshes 0.5 to 3 mm. %de; tracts of finer reticulation may 
be developed. More or less fascicular radial (main) fibers always present; and parts of internal 
network may also, become fascicular. Fascicular fibers vary from a nearly simple conditjon, in which 
the'  horny inass of the fiber exhibits scattered mesh-like perforations, to a state in which the 
perforations are so numerous and large as to give the fiber the character of a bundle. Filaments 
present in the parenchyma. 

Hircinia acuta (Duchassaing et Michelotti) Hyatt. 

Polyl i~~e8aez&, DuchnRsaing et Michelotti, 18G4, p. 72. pl. X I I ~ ,  fig. 3. 
Ifircininmda, Hyatt, 1877, p. 518, pl. XV, figs. 20, 21; pl. XVII fig. 26. 

Station?, two specimens. 
Smaller specimen massive, irregular, about 50 mm. high; with one osculum, 2 by 3 inin., on the 

upper surface at  apex of rounded protuberance; four smaller oscula flush with the surfare on one side. 
Larger specimen also massive, 100 mm. high with transverse diameter of 50 mm.; two oscula about 
3 mm. diameter at apex of truncated conical protuberances on upper surface; one smaller osculum at 
apex of fistular protbberance on upper surface. From the bases of the prominent conuli radiate lines, 
the most conspicuous of which are ridges which pass from conulus to conulus, thus dividing the 
surface up into a system of polygonal depressed areas, diameter of which may be as great as 20 mm. 
(Hyatt). In the Porto Rico specimens conuli are about 2 inm. high, 4 to G-mm. apart; frequently 
divided, as Duchassaing et  Michelotti state, at  the summit into two or three very small projections, 
e y h  of which marks the termination of one of the ridges separating the surface areas. Dermal mem- 
brane very tough. Subdermal cavities, often about 2 mtn. diameter, fairly abundant; in places so 
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extensively developed as widely to separate the dermal membrane from underlying tissue except in 
immediate neighborhood of skeletal pillars supporting the conuli. I n  the interior, canals 1 to 2 mm. 
diameter are abundant. On the surface are several small funnel-shaped depressions, leading into 
tubular holes occupied by messmates. Color: surface light gray; interior about the same; sandy fiber 
brown; horny matter itself amber. Living sponge, according to Duchassaing et Michelotti, is blackish. 

I n  the 
non-porous areas sand grains and bits of spicules are uniformly distributed through the dermal mem- 
brane, there being no reticular arrangement and .no visible pores. In  the porous regions the sand 
grains and bits of spicules present in the dermal membrane are arranged so as to form a reticulum, 
with more or less rounded meshes having a diameter of about 100 p, the intervening sand cords them- 
selves having a diameter of about 50 p. The dermal membrane in each mesh is, as a rule, perforated 
by pores, of which there may only be one, more often several, up to nine; diameter of pores 40 to 80 / I .  

Porous and non-porous regions fade gradually into each other. Moreover, in the non-porous regions 
scattered here and there, in places in some abundance, are small more or less well defined circular 
areas approaching the size of the reticular pore areas. The dermal membrane occupying such areas 
is without pores and without sand grains, the arrangement of the latter round margin of area suggest- 
ing that such areas are spots from which the sand grains are withdrawing to become concentrated in 
bands as in the reticular region. The facts in general suggest that the pores and reticular arrange- 
ment of the sand grains may appear and disappear. 

Ske2eton.-In the inner portion of the sponge the skeleton consists of a coarse irregular network, 
main threads of which are irregularly disposed fascicular fibers with diameter 400 to 700 p. Between 
the fascicles extends a very loose reticulum with meshes from about 500 to 1,200 p diameter, formed 
by fibers frequently about 80 p thick in the middle, which @re usually simple, but which in vicinity of 
the nodes may widen out and become fascicular. Extensive areas, sometimes 3 mm. in diameter, are 
here and there left unoccupied by the skeleton. The distinction between main fascicular fibers and 
the .,intervening comparatively simple network can not always be made out; in places network can 
only be described as irregular and consisting of fibers which are simple or more or less fascicular. 

From this inner skeleton strong fascicular fibers, 0.5 to 1 mm. diameter, radiate outward and 
upward, terminating in the conuli. Near its peripheral end the fascicular fiber narrows, becoming 
denser, and runs out to a point. The tracts of tissue between the radiating bundles, which are in the 
neighborliood of 10 nim. long and 3 to 4 mni. apart, are unoccupied by fibrous skeleton, except in the 
cases (which do not seem to be commoii) where a connecting fiber extends between the radiating 
bundles. Such connecting fibers as I have seen vary in diameter from 85 to 170 p, and are simple except 
at the ends, where they become fascicular. 

Meshes of fascicular fibers (both internal and radiating fibeh), and the individual fibers of the 
bundle, vary greatly in size. Meshes, which frequently are elongated in the direction of the fiber, may 
in  places appear as mere rounded perforations, frequently 100 to 200 P in diameter, in a continuous 
mass of horny matter. Elsewhere the structure is much more open, but with large and sinall meshes 
in close neighborhood, meshesmeasuringin typicalcases 860 by 1 7 0 , ~ ~  800 by 300,~~ 180 by 18Op. The 
individual fibers frequently have a diameter of about 50 p, but vary between 20 and 100 p. 

Sand grains, together with broken pieces of spicules and some foraminifer shells, are present 
and usually abundant in all the fibers of the skeleton, both the individual fibers of the fascicles and 
the separate siinple fibers. Similar foreign particles unassociatecl with horny matter are scattered 
freely through the parenchyma, and are abundant in the dermal membrane and tissue directly 
beneath it, forming a layer from about 40 to 120p thick. Throughout the sponge body the chariic- 
teristic I' filaments '' are exceedingly abundant, in inany places exhibiting an arrangement in bundles. 
Filaments are without spots; diameter in the middle region about G p;  terminal enlarwment about 
8ic wide. 

Hircinia variabilis F. E. Schulxe. 

On one and the same specimen surface in places is porous to the eye, in places non-porous. 

Hircinia varinbili.9, F .  E. Schulze, 1879c, p. 13, Tal. I, flgs. 1-5; Taf. 111, fig.  1; Tnf. IT', figs. 1-15. 
If&-&& variubilis, Lmdenfeld, 1889, p. 557, pl. 36, figs. 11-14. 

Station 6079, two specimens. 
shape very variable in the species. One of the Porto Rico specimens, a heniispheriral Inass 

attached by whole under surface to a I J ~ p p s p ~ n g i n  i n l e s l i i ~ h a ,  horizontal diameter rtbout 40 iniii., 
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with no evident oscula. Other specimen very irregular in shape, partly incrusting 011 shells, also 
associated with IIippospongiu inleslinulis; about 90 mm. long, with greatest width of 50 mm. ; with 
several very small oscula, and one osculum 3 nim. diameter. According to Lendenfeld, the oscula are 
“always large and conspicuous.” Conuli 1 to 2 mm. high, 1 to 3 nim. 
apart, and rather blunt. Subdermal cavities extensive, having the character of tangentially disposed 
canals. Color: exterior, a rather light 
reddish purple; grayish inside. 

These 
fibers for the most part simple, here and there becoming fascicular; cored with sand grains and 
spicule fragments. Similar foreign particles are found sparsely distributed in the connecting fibers. 
Lendenfeld says: “The connecting fibers are generally slightly branched, and are attached to the main 
fibers by two or more roots. The larger meshes 
are about 1 mm. wide and irregularly polygonal.” This description of the connecting fibers applies 
to parts of the Porto Rico specimens; but a commoner condition is one in which the connecting 
fibers form a reticulum with meshes 300 to 500p in diameter. 

Hircinia fcetida (0. Schmidt) F. E. Schulze var. cuspidata, 11. var: 
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Pores uniformly distributed. 

Filaments abundant, and about 6 ji thick in the middle. 

&kelelon.-Main fibers about 200 j~ thick, and 1 to 2 mm. apart, radiate from interior. 

The connecting fibers on an average are 5 0 p  thick. 

Surcotrogttsfa!tidus, 0. Schmidt, 1862, p. 36. 
Hircininf@idn, F. E. Schulze, 1879 c, p. 29, Tat 11, fig.3; Taf. 111, figs. 2,3. 
Wircininfatidu, Lendenfeld, 1889, p. 677. 

Station 6079, one specimen. 
Variety differs from Mediterranean type in having very small, sharp conuli; in absence of a 

differentiated axial fiber in the main bundles; in abundance of foreign bodies with which the fibers 
in general are cored; in greater diameter of the filaments. 

Conuli about 1 nim. high, conical, and 2 to 3 
mm. apart. Several rounded oscula over upper end and over dark surface (see below), one 4 mm. 
diameter, others 1.5 to 2 nim. diameter. Color, 
blackish-brown above and on one surface; basal portiou, which is somewhat peduncular, and lower 
part of other surface, much lighter. 

,S’keZrtov.--Main fibers radiating and projecting into conuli, densely (i. e., meshes small) fascicular; 
about 0.5 mm. thick and 1.5 to 2 mm. apart; individual fibers often about 50 p,  cored abundantly with 
sand grains, spicule fragments, and foraminifer shells. Connecting fibers freely cored with sand 
grains and some spicules, commonly about 40 p thick; forming Land-like reticula in the plane in which 
the main fibers lie (Schulze’s figuyres, 2, 3, Taf. III, are characteristic). These band-like reticula in 
the Porto Rico specimen vary in radial length from 0.5 mm. to about 3 mm.; meshes fine. Between 
successive band-like reticula, large rounded nieshes 1.5 to 2 mtn. diameter, occupy the space separating 
the main fibers. Such meshes frequently much longer in a radial direction than wide; radial diameter 
tip to about 4 mm. Connecting fiber8 jnst below dermal membrane, simple or only slightly reticular. 

Sponge massive, amorphous, about 80 mm. high. 

Filaments very abundant, 6 to 8 ,u thick in middle. 

Family APLYSINIIM \rosmaer-. 

SkeleLd fibers without inclusions iuid with thick and c~onspic~i~ous axial core. Flagellated cllam- 
bers small. 

Qenas APLYSINA liardo (1834). 

“Spongidw with small ciliated chambers 0.025-0.035 inin. wide, and a skeleton coinposed of a 
loose network of pithed fibers, which are not clearly distinguished into main and connecting fibers. 
The surface is conulated and not protected by a stout sand cortex.” 

Aplysina flagelliformis (Carter) Lendenfeld. 

(Lendenfeld). 

lilrcinZaflag~~l~Omzis, Cnrter, 1886, p. 373. 
Aplgsinaflugelliformm, Lendenfeld, lmY, 412 

Station 6079, t w o  specimens. 
Body cylindrical, branching; diameter 5 to 7 mm.; length of longest specimen 100 mm. Con- 

sistency firm, but not hard. Color, a dull dark red. “The surface Is uneven or slightly undulating, 
and covered with very sins11 conuli 0.3 mm. high, whirh are a1)ont 1.2 mm. apart. In the specimens 
with more slender branches the conuli are smaller and closer together than in the stouter specimens. 
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The oscula are 1 to 2 min. wide, scattered or arranged more or less regularly in longitudinal rows.” 
(Lendenfeld. ) Lendenfeld’s specimens ~nemsnred 8 to I5 mni. diameter, and reached a length of 
700 inin. 

Mesh poIygonaI, sometinies oval, axes about equal or 
unequal; diameter GOO j i  to 1.2 111111. Fiber about 100 to 120 ,!i thick; core conimoiily 0.3 of entire 
thickness, though frequently greater or less. Macerated skeleton moderately 
compact and firm, though rompressible and clastic. 

Carter (1. c., p. 373) says, skeleton includes sand-cored inain fibers ending in conuli on surface, 
and transparent lateral fibers “ interuniting the sand-cored filaments.” No such distinction exists in 
my specimens, which I might, therefore, conclude are not to be identified with Carter’s. Von Len- 
denfeld, however, who has examined Carter’s type specimen, does not mention this distinction in his 
diagnosis. 

Aplysina flagelliformis (Carter) Lendenfrld V R ~ .  anomala, n. var. 
1 Lic$uriu aticiformix, Duchnssaing et hficlielotti, 1864, p. GO, pl. x, Ag. 2. 

SkeZeton.-Skeleton is a uniform reticulum. 

Fiber bright amber. 

Station 6079, one specimen. 
Specimen consists of two vase-like, tubes united basally, GO by 50 mm.,anil 70 by 40 mm., respec- 

tively, the narrower tube tapering below. Cavity in each tube about 10 mm. diameter, extending 
nearly the length of the tube; opening above by large terminal aperture, which is surrounded in one 
case by a rim of smooth membrane. A few small oscula about 1 111111. diameter are scattered over 
surface. Surface extremely uneven, produced into somewhat meandering rounded ridges or rounded 
outgrowths, 5 to 7 mm. wide and about as high, with depressions between. The depressions are com- 
monly ti little wider than the separating ridges. At several points on the sponge surface, the ridges 
project as free subcylindrical processes, up to 20 inin. long. Such processes are in no wise different 
froin short portions of the body in the elongated (typical) forinv of this species. Consistency firm, 
rather fleshy above, hard below. 

Thc surface in its finer charatrter (alike 011 ant1 between the above-mentioned ridges) is inter- 
mediate between the type and my var. rugosn. In places, especially in the more fleshy portions, the 
cboiiuli are no higher than in 1,eudenfeld’s type specimens; and the ridges caused by. the most super- 
fi&tl, tangentially lying, skeletal fibers are so slightly developed that the latter part of Lendenfeld’s 
description, “surface is uiieren or slightly untlulating,” applies very well. Over niost of the surface 
the conuli, whicli are sharp, are 0.5 mm. or something over in height, and about 1.5 i n i n .  apart, the 
coniiecting ridges being feebly developed. In places the surface ridges connecting the conuli are 
higher than elsewhere, and sharp-edged. Surh ridges may appear as short, iudependent, meander- 
ing structures; or they may intersect, the furrows I~etween the ridges thus becoming c*onverted into 
separate, depressed, polygonal areas. 111 the latter caw the surfarc acquires a honeycombed appear- 
ance; thecell-like areas having a tliainetur of 1.5 to 2 i n i n . ,  with a depth of about 1 mm. 

Skeleton.-Skeleton in c-olor and testure is like that of the type; averago diameter of the mesh 
being somewhat higher, nieslies as large as 700 by 1,500 j i  ocwirring. Fiber diameter 120 to 140 11, 
with core 0.1 to 0.15 total thickness. 

This tubular variety is closer to var. rugosa th5n to the specimens which I have assigned to the 
type. So close is the resemblance to var. TU. I~JSO,  that if one of the projecting subcylindrical procesees 
hat1 been found as a fraginent, I should undoubtedly have assigued it to this variety. 

Aplysina flagelliformis (Carter) Lendenfeld var. rugosa, 11. var. 

Station 6076, one specimen; Station 6079, seven specimens. 
Body c+ylindric.al, branching; chne te r  10 to 15 mm. ; greatest length 400 nun. 

Color, dull red. 

Color, reddish 
brown to purple. Spouge hard. Skeleton a uniform reticulutn. Skelehl fiber bright amber; dianie- 
ter ~ ; o ~ ~ i m o n l j ~  120 to 18Op, with a pith Irom 0.2 to 0.3 whole thickness; pith occasionally occupying 
scarcely inore thttn 0.1 whole thickness. 1)iamrter of the polygonal, often rounded or oval mesh, 
collllllonly 750 to 1,500p; one axis of inesh usually longer than the other. 

Over the surfacr sillall oscula 1 to 2 mm. diameter are scattered, in some cases forming longi- 
tudinal rows. Surface here and there approaches condition found in the type. In general the stir- 
face is characterized by the development of sharp ridges connecting the conuli. The ridges may, as 
ill yar, c i )~ont (da ,  appear as incleprndent nieandering structures. More coninionly they intersect, 
giving rise to the honeycombed surface already described as occasion all^ found in var. ano))t&. 

\ 



408 BULLETIN O F  THE UNITED STATES FISH UOMMISSION. 

Aplysina fenestrata Carter. 

,Spon$&zfmteslmla, Duchming et Michelotti, 1864, p. 36, pl. 111, fig. 7. 
Aplusina fmstrola.  Carter, 1882, p. 272. 

Station 6079, one specimen. 
Carter describes the species as “massive, sessile, lobate, hollow,” with “vents large, on the prom- 

inent parts of the body.” In the figure given by Duchassaing et Michelotti, the large apertures are 
represented on the apices of mammillary lobes. The Porto Rico specimen is an irregular mass, 150 
mm. long, with an average thickness of 50 mm., and apparently witlioiit a surface of attachment. 
It may have been held in place by a branching coral, or something of that sort. The mass is exca- 
vated by large concavities, some of which extend entirely through the body. It is thus imperfectly 
and very irregularly divided into lobes. At one end is a rounded aperture, 18 mm. diameter, leading 
into a cloaa-like depression 35 mm. deep, having a smooth inner wall. A t  the opposite end is a 
similar but smaller aperture, leading into a shallower depression. These apertures probably corre- 
spond to the “vents” of Carter’s specimens. Sponge body itself issolid, and with no discoverable 
true oscula. 

Such 
areaa sometimes shallow, mostly deep; sometimes regularly 5 or 6 sided; again rounded or irregular, 
often owing to confluence. Derwal mem- 
brane lining concavities, shining. Where the concave areas are deep, the separating ridges become 
thin walls (as in the description of D. et If.). From the sharp edges of the bounding ridges, skeletal 
fibers may protrude, occasionally to such an extent that the lamellar structure of the skeleton is 
shown. 

Here and there 
a tract is found with a few pores, and in which the reticulate condition exhibited by the dermal mem- 
brane of many horny sponges (ApZy8ina frugilis for example) is imperfectly developed. 

,Skeleton.-Skeletal fibers form strong reticulate lamellte, extending directly inward. from bound- 
ing edges of the surface areas. Skeleton is 
thus given a honeycomblike character; the outer open end of each “cell” of the honeycomb 
embracing one of the surface areas. I n  each lamella the meshes are squarish, or polygonal, and 1 to 
2 inin. diameter. Fiber about 200 p thick, of deep amber color; core 0.3 to 0.5 whole thickness, and 
distinct (indistinct, as given by Carter). 

There seems to be no doubt that the Porto Rico specimen belongs to the same species as the 
sponges described by Carter under A .  fenestraia. Von Lendenfeld, however (1889, p. 413), lists this 
species aa a synonym of A.  urcheri, although the two are very different. 

Color: surface black, purplish-brown where water-worn; interior, olive-brown. 
Surface is divided into polygonal concave areas, having aq average diameter of about 5 mni. 

(Figure given by nochassaing et Michelotti is schematic.) 

Dermal membrane over almost entire surface, quite smooth and without pores. 

These lanielli-e meet one another at about a right angle. 

Sand grains sparsely scattered in parenchyma. 

Aplysina fragilis, n. sp. 

Swion 6097, one specimen. 
Sponge incrusting on coral, becoming massive a t  one end. Greatest length, 80 mm.; thickness, 

5 to 15 mm. Low conuli in neighbor- 
hood of 1 mm. high, scattered over surface, usually 3 to 4‘ mm. apart, in places nearly disappearing. 
Surface reticulate except a t  extreme edge of specimen, where it is smooth. Reticnlate character is 
caused by a network of low solid ridges, 85 to 170 ,u thick, including depressed areas about 1 mm. 
diameter, which are, however, more or less subdivided by lower and narrower ridges. In each 
depressed area there is a considerable number of pores, 14 to 30 ,u diameter, opening into subdermal 
cavities. A few small round ‘apertures (oscula?), 0.5 mni, or less in 
diameter, are scattered over surface. 

Canals of interior numerous and large. In 
outer layer of ectosoine are crowded granular cells giving color to surface. Remaining ectosome 
lighter in Color, containing numerous fine spindle or branched cells in a clear ground substance. A 
similar liglit-colored tissue is abundant round some of the larger canals. 

,Ykelelon.-Skeletal fibers form reticulate l a m e k ,  lying vertical to surface and meeting one another 
about at right angles, so az to produce a honeycomb-like structure. From outer edge of lam ell^ single 
fibers extend radially into conuli. The 

Color: surface dark violet, almost black; reddish violet inside. 

No large oscula to be seen. 

Subdermal cavities numerous and fairly extensive. 

Diameter of the “ cell” formed by lamellte, about 4 mm. 
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1amell:e themselves rather vaguely developed (as compared with A. fenestrata), owing to fact that the 
meshes are not uniform in size, often irregular and large; diameter of mesh frequently 2 mm., or even 
larger. Skeletal fiber light brown to dark reddish-brown, fragile; 100 to 250 /L thick; core, 0.8 to 0.9 
whole thickness. Sand grains and foreign spicules scattered in parenchyma, especially in basal part. 

Aplysina hirsuta (Hyatt) Lendenfeld. 

Verongia hirsata, Hyatt, 1875, p. 403. 
I@mzgia hirsutu, Polkjneff, 18M, p. 70, pl. 10, figs. 1, 2, 5. 
ApZysina I~irntta, Lendenfold, 1889, p. 415. 

Station 6079, one specimen, 
Sponge consists of two cylindrical tubes, 40 mm. and GO mm., respectively, in diameter, fused 

throughout their course so as to produce a roughly cylindrical, somewhat flattened mass, 320 by 
100 mm. A very 
large osculum, narrowed in one diameter, at  upper end of each tube. Small oscula, 2 to 3 mm. 
diameter, abundant on lateral walls. 

Surface very uneven, elevated here, depressed there; 
marked byasharp, more or less meandering ridges, or by separate conuli, both about 1 mm. high. 
Intervening, smooth, depressed areas, 2 to 3 mm. wide, may be polygonal, or may not be so definitely 
rircumscribed, in which case they appear as vaguely marked furrows. 

Fiber about 1 O O p  diameter; pith one-third whole thick- 
ness. Skeletal fibers, protruding from the conuli 
and surface ridges, unite to form an extra-superficial network, having an average thickness of 5 mm., 
in places twice that thickness. A similar but 
much thinner extra-superficial growth is found, in patches, on inner walls of the tubes. Macerated 
skeleton very compressibl_e; loose. 

Von Lendenfeld says “sponge rose color. The skeleton is dark brown.” The Porto Rico speci- 
men is purplish, showing a lighter olive tint in the hollows. Color of fiber in the interior is a bright 
amber; extra-superficial fiber is light brown. 

Basal surface of mass flat, slightly smaller than the likewise flattened upper end. 

Thickness of tube wall fairly uniform, about 12 mni. 
Sponge ra$her fleshy and compressible. 

Skeleton.-Skeleton a iiniform reticulum. 
Mesh polygonal or irregular, 1.5 to 3 mm. wide. 

Beneath this network the dermal membrane is intact. 

aenns DENDROBPONaIA Hyatt (1876). 

Skeleton composed of deridritic fibers, which may anastoniose to a slight extent, but do not form 
a .reticu1iim, as in ilp2ysinrr. 

Dendrospongia crassa llyatt. 
UendroRpongia clv88a, Hyatt ,  1875, p. 401, pl. 13, figs. 1, 2, 7. 
Aplysina oasaa, Lendonfold, 1889, p. 423, p1. 35, fig. 3, pl. 38, fig. 7. 

Station 6079, three specimens; station ?, one specimen. 
Sponge irregularly lobate, lobes massive; in some cases attached to coral, then passing at the base 

into incrusting condition. Surface cov- 
ered with low, sharp conuli, often about 5 inin. apart; skeletal fibers frequently projecting from conuli. 
Color: Surface dark violet, almost black; iuterior dark violet, appearing reddish in sections. 

Here and 
therc are tracts in which surface is reticulate. Reticulate appearance is caused by a network of low, flat, 
solid ridges about 140 j i  wide, w1iic.h inclose depressed pore areas about 260 by 190 j L .  Pores of each 
area considerable in iiumber (15 in a typical case), 12 to 30 j L  in diameter, opening into subderlnal 
cavities. I n  spots the reticulate condition of surface is distinct, but the pores are absent. In  other 
places the retiailate condition is imperfectly developed. The varying character of the surface suggesb 
that not only do the pores appear and disappear, but that with them possibly comes and goes the 
reticulate arrangement. Minute apertures (oscula?), about 0.5 mm. diameter, scattered over surface 
in ~011ie abundance. An occasioiial osculuin, 2 to 3 mm. diameter, is also found. 

Similar tissue extends into 
interior, especially abundant round larger canals. Subdermal cavities are fouild here and them, but in 
general their place is taken by small canals in the ectosome. Flagellated clla~nbers in olle of 1ny 
specinlens nirasures 32 bp 24 k i .  

~Mdoi,.-Tlie dendritic fiber8 composing the skeleton may anastomose to so1ile extent, without, 
however, Iroducing a re t id i~ i i i ;  alth~iigh a11 occasional squarish ulesll, abont 2 111111. diameter, lnay 

Porto Rico specimens have greatest length of 100 to 120 nim. 

’ Dermal ineinbrane over nearly entire Purfnce, smooth, shining, and without pores. 

Ectosoine densely crowded with spindle-shaped cells; light in color. 
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be formed. Sand 
grains scattered sparsely, more abundantly in places, through parenchyma. 

The peculiar character of the skeleton marks off Denclrospongiu from the species of Aplysina. The 
interesting similarity betweeii Dendrospongiu and the ApZysiZlidz has been pointed out by Von 
Lendenfeld (1889, 1). 424). 

Family SPONGELIDS F. E. Schulze. 

Diameter of fiber, for the most part, about 500 p; core 0.6 to 0.8 whole thickness. 

Flagellated chambers open directly, by means of a wide mouth, into exhalent cavities. Skeletal 
fiber with thin axial core. Fibers in general cored with foreign inclusions. 

Genus SPONGELIA Nardo (1884). 

Flagellated chambers large and sac-shaped. Skeletal fibers form an irregular reticulum. Main 
fibers abundantly cored with inclusions; connectives also YO cored, or more or less free from inclusions. 

Spongelia pallescens (0. Schmidt) subsp. fragilis var. ramosa, F. E. Schulge. 

Spongeliapallescens, 0. Schmidt, 1862, p. 30, Taf. 111, fig. 8. 
Spongelinpnllescffbs subsp. jru@s wr‘ .  ~ a w ~ o s n ,  IT. E. Schnlze, 1879 b, pp. 160,1G4, Taf. v-VIII. 
SpongeliapaUcseens, PolCjaeff, 1584, p. 42, pl. 111, fig. 1. 
SpmgeZiaf7agilis var. iwegduris, Lendenfeld, 1888, p. 13132, pl. 57, fig. 10. 

One specimen, “off Punta de Melones.” 
Sponge consists of several upright, digitate (some cylindrical, some flattened) lobes, united at  the 

base and here and there fused laterally. Total height of mass, GO nini.; greatest width, 50 mm. 
Diameter of lobes, 5 to 15 nim. Lobes, with exception of one, solid and without terminal osculuni. 
Exceptional lobe tubular, with a terniiual osculum 3 niui. diameter leading into an axial cdvity. 
Remaining oscula (three) about 3 inin. diameter, and on sides of Iolw. Flagellated chambere ineasure 
GO to 70 /L by 40 to 50 p .  Consistency fleshy, yielding, and 
somewhat elastic, with sufficient firmness for the sponge lobes perfectly to retain their natural shape 
and position when sponge is removed from the huid. 

Froin the conuli radiate baud-like ridges, which branch and anastomose YO as to form a network, 
in meshes of which lie the pore areas. Only a few of the ridges are supported by skeletal fibers. 
Most contain merely scattered sand grains and spicule fragments, such as are found throughout the 
dermal membrane; also many fibrous cells; aleo, as a rule, closely packed cords of the comn~ensal alga, 
OsciZlarin spongeli:~. (Schulze, 1879 b, p. 147, Taf. VIII, figs. 9,lO).  The latter is extremely abundant in 
and just below the dermal membrane, but is nearly abbelit from the interior. The band-like ridges 
are everywhere distinct to the eye, and in regions where the pores are opened to their widest extent 
they become very obvious. 

S/reZelon.--I/Iain longitudinal fibers, 360 ,u thick, narrowing down in places to diameter of 170 p ,  
lie about 2 inin. apart; somewhat Pascicular, and densely crowded with sand grains, spicule fragments, 
and foraminifer shells. Main fibers brauch at  acute angles, branches extending outward and upward 
to terminate in the conuli. Connectives vary in thickness from 100 to GO ,u, a h  also are for the most 
part thickly crow4ed with inclusions. In some Of the smaller fibers, the inclusions are only Rbundant 
enough to form an axial string. 

The system of connectives is fundamentally ladder-like, giving rise to large squarish niesheu, 
each o c c q q h g  the whole space between ~1 pair of itlain fibers and having a longitudinal or rac!ial 
length of about 1.5 mm. Connectives reparating successive meshes of this sort are occasiona\ly simple, 
but usually branch and form secondary reticoh with inehhes cominonly :100 to 700 p diameter. The 
large squarish meshes, just alluded to, are in places broken 1113 into stnaller ones by the branching of 
the connectivep. Connectives extentling between outer ends of nisin filwrs are in many places, but 
not ev&ywherc, suHiciently branched to give rise to w auperficid reticuhmi with meshes coininonly 
400 to 700 j L  diameter. 

Conuli, 1 nini. high, 2 to 3 inin. apart. 

Color, blackish gray. 
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