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Introduction.

Having devoted a great part of my time for the last seven
years to the study of the Hexactinellida, I at first conceived the
idea of publishing all my results together in a single monograph,
and to some extent preparations were made with that end in
view. However, I have come to see that various unavoidable
circumstances have combined to make unpleasantly dilatory the
execution of that original plan. Let the work then appear
in instalments as soon as the parts relating to this or that
group of forms shall have been made ready for publication. T
will begin in the present communication with the eight species,
representing three genera, of the family Luplectellidie, which
have Dbeen studied by me,
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If future circumstances should make it appear desivable, 1
may undertake in a separate memoir to give a synthetical
representation of accumulated facts relating to, and the systematie
of, the Hexactinellida in general, accompunied with as complete
a list of relevant literature as 1 can bring together.

The appearance in 1887 of I'. K. Senvrze's * Challenger’
Report on the Hexactinellida—it need scarcely be suid—has
marked a new era in the history of our knowledge of this interest-
ing group of the Spongida. In spite of the rich material deseribed,
the author at the close of that great work (p. 452) has given
grounds to believe that only a relatively small percentage of the
really existing Hexactinellid species was then known. Since
that time, indeed, a considerable nuwmber of important additions
to our knowledge of the group has from time to time heen
made, chiefly by the indefatigable zeal of that same distingnished
investigator. The fact that this progress las been possible
seems to give us still the promisethat our present kuowledge on
the subject will yet be greatly extended and improved through
further explorations and researclies.

At the time that I took up the study of Hexactinellids,
there were known in all from the Japanesc seas 17 species (6
Lyssacina and 11 Dictyonina). These were as follows:

1. Eupleetelle oweni Marsh.

2, Acanthascus cactus F. . Sch.

3. Rhabdocalyptus mollis V. E. Sch.

4. Crateromorpha meyeri Gray.

. Hyalonewma sieboldi ¥s
6. * affine Marvsh. (=H. apertum T. E. Sch.)
7. Farvea peer Carter.

8. 53 vosmeers F. . Sel.
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N Tarrea solluse I, 10, Seh.
10. Pepiphiagella elise Marsh.
11. _Aphiocallistes hocager Wright.

12, . rumosus F. 1. Sch.
138. 1 vastus 1

14, Chonelasma dwdevleint ,, ,, ,,

1. 14 L‘th"_ﬂ'/.!‘- "n o o
16. Hewactinelle (ubwlosa ,, .,
17. ' ventilabrun F. K. Sch.

With the exception of Fuplectella oweni, which 1 belieye is
a nutive of southern Japan, all were from the Sagami Sea.
That so many species have beeome known trom this locality, is
due to the labors of Dr. Doperrery, who long collected there.

I can not at present tell exactly to what extent the above
number of species will be increased through my own investiga-
tions, since a portion of my Dictyonine materials yet remains
to be worked over. However, taking the Lyssacina alone, I may
suy that from the Japanese coast thus far nearly 50 species
belonging to that group have become known to me, Out of
that numbey, no less than 44 are from the Sagami Sea,—a very
considerable angmentation of the 5 formerly known Lyssacine
species from the same locality (Nos. 2-G of the above list). As
regards the Dietyoninu, I do not think the number of species
can be increased in the same proportion, but I expect to be
able to make several additions at least. And after all, I shall
believe that I have made but a beginning in hauling up to
light the rich Hexactinellid fauna of our neighboring seas.

The specimens which served as the basis of this work are
for the greater part preserved in the Museum of the Zodlogical
Tustitute of the Science College. An important contingent to
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my material was also furnished by the splendid collection of
Mr. Anaxy Owsrox, of Yokohama, which eolleetion I understand
has since been transferred to the British Museuwm. It was some
of the beautiful specimens in his possession that instigated me
in 1804 to the study of the Hexactinellida,

Here I beg leave to fulfil the pleasant duty of returning
my grateful thanks to all those who have rendered me ussistance
in one way or another during the progress of my investigations.

The authorities of the Imperial University of Tokyo, and
the Publishing Committee of this Journal, have given me their
most liberal support, the former in affording me all the material
facilities needed and the latter in allowing earte-blanche the
printing of my numerous plates.

Prof, F. . Senvrze of Berlin has favored me with much
advice and information, which could not fail to be invaluable to
me as coming from an authority of such profound experience in
the same field of investigation.

From Prof. K. Mirsukugr 1 have always received the
attentive assistance of a most sympathetic colleague.

Mr. Aran Owsrox not only placed at my disposal the whole
of his Hexuactinellid eollection already referred to, but also made
a gracious gift of numerous valuable specimens to the Science
College. T am under special obligations to him for the free use
[ was allowed to make of his gallant yacht, the ©Golden
Hind,” on the many occasions of my collecting ftrips to the
Sagami Sea.

In the exceution of many of the drawings of spieules I have
leen ably helped at fivst by My, K. Nacairara and afterwards by
Mr., Y. Nacasawa, assistants in the Zoological Institute. Au
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éleve of mine, Mr. R. Ucuipa, has acquitted himself with great
credit in the photographic work entrusted to him.

In the course of the text I will name other gentlemen in
connection with the speeial matters, concerning which they have
extended their help to me. But [ should not forget to mention
here the efficient service I have received from IX. Aoxki, collee-

tor of the Misaki Mavine Laboratory,—better known as ‘ Kuma.’
With praiseworthy enthusiasm and faithful subservience to
orders, he has done the collecting for the Science College and
for me, and it may be said that nearly all the numerous and
interesting deep-sea things which now adorn the Museum of the
Zodlogieal Instifute have been obtained by his efforls, or at any

rate through his instrumentality.

Takeynnit. Nakanotskn,  Tegeynma, G Amezaki.

View landward from off the soulh end of Miura Peninsuls. Togeyamu in line
with Matswa Lighthouse.
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Topography of the Sagami Sea.
(Pl XIV.)

As before indicated, by far the greater number of the
Hexactinellids to be deseribed in the sequel are from the Sagami
Sea ; and since I haye made it a point to state the locality of
specimens as much in detail as possible, it secems desirable, for
the sake of future reference, to give some notes on the topo-
graphy of that sea, which, as the domain of work of the Misaki
Marine Laboratory, is fast increasing in zodlogical interest.

The name, ‘Sagami Sea,” iz applied to that expanse of
water on the Pacific side of middle Japan, which is partially
circumseribed on the west, north and east by the coasts of the
Provinees of Tzu, Sagami and Awa respectively, and on the
south by Oshima or Vries Island. The northern portion of the
sea, so far as it iz inclosed by the concave shore-line of the
Provinee of Sagami, is known a8 Sagami Bay. On the eastern
side the sea leads in a northerly direction into the Gulf of Tokyo
through the Uraga Channel, Between the latter and Sagami
Bay juts out from the north the Peninsula of Miura, at the
southern end of which lies the fishing town of Misaki. At
about two kilometers’ distance to the north of this town and on
the west coast of the Peninsula, is situated the Marine Laboratory
of the Imperial University of Toky®.

The Kuroshio, or Black Stream, sweeps up in a north-
casterly divection outside of Vries Island, aud under the southerly
winds which prevail during the summer wmonths, its waters,
charucterized by a deep Dblue color and crystal transparency,

extend up into the Sagami Sea, sometimes ag far as to Misaki.
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On the chart (Pl. XIV), which T have prepared takiug as
basis the latest hydrographic charts published by the 1. J,
Navy,® T have put down the 10 to 500 fathom-liues along the
coast as well as could be done. The 500 fathom-line is reached
at a distance from the shore varying at different places from
4!/, to 20 kilometers. The deepest soundings recorded are from
two isolated spots in Sagami Bay. The one, 908 fathoms deep
and known to fishermen under the name of Swuribachi, is situated
only 5 kilometers to the sonth of the mouth of Bany@i River.
Just 10 kilometers farther south lies the other spot, 970 fathoms
in depth and known as Umanokurn. Both appear to be crater-
like depressions surrounded on all sides by shallower waters.

To judge from what few soundings we have, the Ceniral
Basin of the Bagami Sea seems to present quite an uneven
bottom, ranging from 400 to 700 fathoms and more in depth
at different points. Between Izn and Vries Island, a narrow
trongh, one point in which gives a sounding of 810 fathoms,
probably leads out uninterruptedly into the great ocean basin
to the west of the submarine plateau on whieh the Reven Islands
of Izn are situated. On the sountli-castern side, the Central Basin
seems to be separated from the Goleba Dasin (situated between
Cape Mera and Vrvies Islaud, presumably sloping down outwards
to the abyssal basin of Tuscarora) by a bottom mueh disturbed
by submarine elevations that cause considerable shallowness of
water in certain places. The most important of these is the
submarine ridge known by the name of Okinosé, of which I
shall soon speak again. The presence of comparatively shallow

# For o nmmber of soundings on Okinos¢ and neighborhood, whieh o not stond in
the published hydegraphic charts: but lave been given in DL XTIV, Lam iodebied to
the courtesy of Rear-Admir! Kiworsgrof the Hydvography, EJ0 Ny who kindly placed
them at wy disposal.
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water in the space befween this ridge and Vries Island is in-
dicated by the soundings of 43 fathoms and 70 fathoms (see
the Plate). The locality of the latter sounding seems to be
separated from the northern slope of Vries Island by a sub-
marine valley, whieh probably effects a communication between
the deep trough along the Tzu coast and the Gokeba Basin. The
latter ig assumably also eonnected with the central basin by a
deep passage along the southern side of Okinosé. The headland
of Mera in the Province of Awa extends itself in a south-
westerly direction for some distance into the Gokeba basin as a
submarine bank, called Merasé or Ounigasé (the Devil's Bank),
which is much dreaded by coasting mariners on account of the
current from the Sagami Sea which at times sweeps out over it
with furious velocity.

Oleinosé is apparently a submarine extension of the promontory
of Sunosaki, as Onigas¢ is of Cape Mera. It is known to
stretch out westward for a distunce of abont 22 kilometers from
(‘ape Sunosaki. The hydrographic charts contain a number of
soundings on this spit, the shallowest sounding given being 37
fathoms. Its northern slope is known to the fishermen of Misaki
as Inside Okinosé (Japanese : Okinosé uchibeta) and the southern,
as Outside Okinosé (Jap.: Okinosé soto). The former dips down
into a narrow trough leading from the Ceuntral Buasin eastward
in the direction of Tateyama Bay, to bend northward at a certain
point and extend up the Uraga Channel as a shallower trough.
The entrance into the above trough is considerably over 700 fathoms
in depth as will be seen on the chavt. Botl slopes of Okinosé
have proved to be very rich collecting grounds for zoilogists.

Before proceeding further in the orientation of our favorite

colleeting grounds, I shiould note the method by which the fishermen
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of Misaki aseertain the position of their boats on the sea. This
they do with wonderful precision, like all people of their calling
on all coasts, by means of landmarks. I have often known them
return to the spot where they had lost their fishing gear days
before and suecessfully recover it from a depth of 300-400 .

For the sea immediately to the west and sonth of Misaki,
an important landmerk is furnished hy a hill; ealled Zogeyama,
sitnated on the Miura Peninsula about 8'/, kilometers distant
from its southern end. The hill in question is lower than two
others in its proximity to the west, but is better adapted as an
indieator, on accouut of its sharply pointed apex. (See the
woodent on p.5). By bringing this apex to bear in a due
straight line with other landmarks on the sea-board, the fisher-
men at sea distinguish a series of lines for the orienting purpose.
Of these lines I have put down ouly the more important on
Pl. X1V in blue. They are, beginning from the northernmost
on the Sagami Bay side, as follows:

1. Zogeyama = Koto.f (T, in line with a certain landmark on
the shore of Kotd Bay).

2. 7. Kozula. (Kbzuka, the name of n mound near Nagai
Village and distingnished by a tall pine-tree when
seen from the sea).

3. T.= Yuhagi. (A pine-forest in Yahagi Village, on the
shore north of Shimomiyata).

* Ihiro 1» 0 mensare of length nsed by Jnpanese seamen for nantionl purposes.  Itneuns
the span-léngth of one’s ontstreteled avms.  However, the fishermen do not fully extend
their amms in rapidly mensuving the length of their Bnesand T have fionud by repeatel] ¢x-
periments Lt their 1 firo eqnaly L7 ot (=143 meter] on the avernge.

T In the lapguage of the AMisiki fshermen, the different lines héve mentioned aee
enlledl  WotGegakd” @ Khmtko-gakd! *Yahagi-gakd! &, ‘makid’ menning the nct of
bringing one thing upon anather. The mention of Togevama is nllagethis aveided ns leing
undersiood.

3 The svinbel - stanids for “in line with.
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4. T. = Kurozaki. (Kurozaki, a cape at the entrance to
Miyata Bay).

d. I.= Kanda. (Kanda-Yama, a pine-forest in the village
of Nito.

6. T.-e Moreiso. (The isolated, pine-covered hillock on the
right side of the entrance to the Moroiso Creek, close
to the Marine Laboratory).

7. 1. Jogashima Lighthouse. (The lighthouse at the west-
ern end of Jogashima, opposite Misaki).

8. 7. Swrushild., (Surushiki, 2 nataral arehway through
a rock on the precipitous southern coast of Jogashima).

9. T o Awazaki. (Awazaki, a cape at the eastern end of
Jogashima).

10, 7. = Jwado. (Iwado-Yama, a low hill neax the sonthern
end of the Miura Peninsula).

11. T € Sengenzuka. (Sengenzuka, a mound-like islet near
the coast with a group of pine-trees on its top).

12. 7. < Faa. (Middle of the entrance into the little bay of
Ena),

13. T.-= Matswa Lighthouse, (The white-painted Lighthouse
on Cupe Tsurngizaki).

14, 7. Amezaki. (Cape Amezaki, the easternmost point at
the southern end of the Minra Deninsula that ecan
be brought in line with Togeyama).

Tor the sake of brevity the above lines may he called

simply the Koto-line, the Kozuka-line, the Yuahagi-line, and so

forth.

Tu addition to the aboyve series of lines, a number of other

similar lines, determined by bringing the landmarks in the

Province of Awa in relation cither with one another or with
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those in the southern part of the Miura Peuinsula, are made
use of, the two sets of lines serving as coordinates in fixing
the position of o given spot. The summits of Nokogiriyama,
Mineokayama and “lomisan (* Double Peuk’) and Cape Dai-
busa, are all useful landmarks on the Awa side, but the most
important arve furnished by Cape Mera and a range of adjoining
hills, which successively heave in sight beyond the steep brow
of Sunosaki as one sails ontwards in u southerly or south-westerly
direction from Misaki. (See the woodeut on p.15). On PL
XIV, I have inserted a few of the lines of this series, based on
theodolitic observations which | mysell have conducted at
Sunosaki against the different sight-marks concerned on the
promontory of Mera. Testing on several subsequent occasions
has shown the approximate accuracy of the lines. They are:
1. “ Meva just oul:’ ie., the line on which the exireme
head of C. Mera is just visible beyond the brow of
C. Sunosaki.
2. “Mera 1’ (Jap.: Mera hilols); i.e., the line on which
the first hill of Mera is completely in sight or the
first notech of the Mera ridge is in line with C.
Sunosaki.
3. *Mera 2° (Jap: Meve fulats); ie, the second hill
completely in sight.
4. “Mera 3’ (Japs: Mera mits); ie, the third hill com-
pletely out. (See the woodeut on p. 15).
5. Mpehiyamae < C. Sunosaki. For the former, a conspicuous
tree on the sky-line of the Mera hills serves for a
landmark.
6. Otuka < C. Sunosaki., The former should be a loeality
farther inland than Mochiyama.
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As in the case of the lines that center at Togeyama, so also
in the present series the fishermen are wont to distinguish by
name ¢ greater number of lines than I have given. For instance,
they speak of ¢ Mera kandai-kobw,” by which is meant the positions
whenee as much of the Mera headland as in shape resembles the
hump-like protuberance (Jap.: kobu) on the snout of a Labrid
fish, Charops japonieus (Jup.: Kandai), is seen to project beyond
Sunosaki; of * Mera 'fs,” when only one half of the first hill of
Mera is visible in a similar way; of *Jera 1'),, * Mera 2'/s,
ete.

Referring to the blue lines on Pl XTIV, it will now be clear
what points on the Sugami Sea are meant by such expressions
as, ‘ Kolo-line and Meva just oul, ¢ Kozuka-tine by Mera 1,
* Yahagi-line by Mochiyama,’ * Oulside Okinosé ™ by lwado-line,’
&e.

There still remain to be mentioned a few more names of
localities where the Misaki fishermen do most of their deep-sea
fishing (chiefly for Bathythrissa dorsalis) and which have yielded
ns rich supplies of zodlogical specimens.

By the name of Yodomi (meaning the stagnant water ')
is known the region of 400-500 fathom-lines, 11-18 kilometers
westward of Misaki. It is divided into Nishi-no-Yodomi, Naka-
no-Yodomi and Maye-no-Yodomi.

Nishi-no-Yodomi, or the *Western Yodomi,” is on the
Noto-line, the other bearings heing Tomisan o Moroiso and
Enoshima NNI.

Naka-no- Yodomi, or the *NMiddle Yodomi,” lics on the
Kizuka-line by nearly Mera '/

Maye-no-Yodowi or the * Front Yodomi,” so called on uc-

count of its being the neavest Yodowmi to Misaki, is situated on
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the Ywhagi-line by Mera 1'/,—2. A short distance ENE of
this ground is « place ealled addushi, about 120 futhoms deep,
where the fishing for Sepia and also for Seriola quingueradiale
15 extensively done at certain seasons of the year.

Moehiyme is a long-lining ground on the northern side of
the deep trough leading towards the Ursga Channel. It lies
nearly on the Surushili-line and derives its name from being on
the line of the same nmmne in the Mera-Snnosaki series.

Numa, or the ‘ Marsh,” so named on account of the soft
wuddy bottom, is reached by steering on the Matswa-Lighthouse-
fine and by bringing Cape Daibust fo bear nearly due east.
Cuape Mera still lies out of sight behind Sungsaki. On the chart,
the locality falls nearly on the spot where the deep trough on
the north of Okinos¢ divides into two gullies, the one direeted
towards Tateyama Bay and the other leading into the Uraga
Chanuel.

A short distance farther south than Numa is situated Do-
ketsba, or the ‘ Euplectella-ground,’ & name given by myself in
1894 and which has since been in use among the collectors. I
think this ground constitutes a portion of the northern slope of
Okinosé at o distance of 4-10 kilometers to the northwest of C.
Sunosaki. So far as I can state at present, it comprises Lthe area
between the Ena and the Amezali lines on the one hand and
between the lines ¢ Mera 1° .and * Mera 3' on the other. The
depth varies from 75 to 160 fathoms and over. The bottom,
exeeedingly rich in varied forms of life, is shelly.

In the broad sea south of Okinosé are situated two more
important fishing grounds, Homba and Gokeba. From the latter
I have called that entive region the Gokeba Busin.

Homba is situated a little over 10 kilometers SW. of C.
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Sunosaki,—nearly on the Fna-line and Toshima (a pyramidal
islet forming one of the Seven Island of Tzu) just lLeaving in
sight at the southern end of Vries Islaud, As seen on the chart,
it apparently lies on the southward continuation of the slope of
Outside Okinosé. According to Kusma’s statements the water at
this place is 300 Aire (235 fms.) and over in depth and should
abound especially with Apistus matsubare Hilgd., (Jap.: Aks)
among the marketable fishes.

Not far distant to the south of Homba is situated Fokebu,
or the * Widow’s Place,” so called in allusion to erstwhile dis-
asters to fishing crews thal made so many widows. The place
should be 15 or 16 kilometers away from C. Sunosaki and the
depth 400 Zire (315 fms.) and over. The landmarks on the
Miura Peninsula are here no longer of use, and the fishermen
find the place by the bearings: Tomisan & C. Sunosaki and
Takatsukayama € C. Mera.

Geologically speaking, the bed of the Sagami Sea seems to
consist for the most part of voleanic rocks as well as of clays,
sandstones, breceins, &e. of a tufaceous nature, such as we find
exposed on the surrounding land,—a fact which is borne out by

sumples of the bottom picked up at various points.

In faunal respects, the extraordinary richness of the Sagami
Sed in new forms will in the near future be more than ever
convineingly laid before the scieutific world with the publication
of the works now being carvied on by several naturalists in
Japan.  The interesting oceurrence of forms, gencrally considered
to belong to abyssal depths, within easy reach from the shore
and in relatively shallow waters of 100-400 fins.,—a fact which
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is to be explained by the comparatively steep incline of the
bottom and the proximity of much greater depths,—offers ex-
ceplional facility to those who wish to study them. And to this
eirenmstance must be ascribed in great measure whatever snccess
I hiave had in collecting my Ilexactinellidan material.

Merm 8. Mern 20 Mem 1. ., Mern,

View of Cape Suncsaki with thy Mera hills in the backgmund, Seen from a point
o Ll line *Mepa 37
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Collecting Hexactinellida and other Deep-sea Animals in the
Sagami Sea.

In an article entitled ‘ Long-Lines ns Zodlogical Collecting
Apparatus,” published in the ZoGlogieal Magazine ('96«), T have
dwelt at length upon the character and extent of the work which
can be accomplished in the eollecting of specimens from a con-
siderable depth by the sort of fishing gear known in general as
the long-line. It is the tackle by means of which nearly all
the innumerable Hexactinellid specimens hitherto obtained in the
Sagami Sea have been collected—from probably the very first
¢ glass-ropes * deseribed nearly seventy years ago by Gray as
Hyalonema, to the numerous superhb specimiens now to be seen
in the British Musenm or in the Science College Museum ; and
since my above-mentioned paper is likely to be not easily acees-
sible to many, T may be allowed to go once again over the same
matter.

There are used in the Sagami Sea two sorts of long-lines
(Jap.: Hainawa, ie., the trailing-line), riz., the mackerel-line
and the dabo-line, both of which are adaptations of the form of
long-lines in general. The tackling of the mackerel-line, em-
ployed for small depths only, is too weak to be of mueh use for
our special purpose. The dabo-line, primarvily intended for
angling at a depth of 300-400 Jive or over for Balhylhrissa
dorsalis Gron. (Jap.: Dabo-gisu, whenee the name of the line),
i the sort that we have used with mueh soneeess in onr
roblogienl colleeting.

The dabo-line econsists of @ main-line of about the thick-

ness of a quill and of numerouns thinner branch-lines, ealled
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suoods, each of whieh terminates in a simple hook. The snood
is a hempen string about 1'/. mm. thiek and sbout 1 Aire long,
fixed to the main-line at intervals of the same length. The hook
is made of brass or iron wire, 1/, mm. thick and 45 mm. long
in the unbent state. Tts point is barbed and slightly bent in-
wards in order to prevent its eatching the hard bottom too
frequently and thus becoming straightened out by the pull.
Wihen in store, the dabo-line is coiled up in shallow haskets,
each containing normally 100 Aire of the main-line with about
an equal number of the snoods and hooks. The hooks are stuek
to the basket-edge in a serial row, so that when the main-line
is being paid out they are detached and given off in succession
from one end to the other of the row. Ten to twenty basketfuls
are used at a time, the main-lines being tied end to end.

The hoat for dabo-lining is manned by at leasi five men.
On the way to the f(ishing ground, generally under sail, the
baiting of the hooks is accomplished with expedition. Tor the
bait is employed any kind of eheaply or conveniently obtainable
fish, eut into suitable sizes. Arrived at the fishing ground, a
strong vope, thicker than the main-line in the baskets, and of a
length somewhat greater than the depth at the spot, is paid out.
This rope is intended to descend perpendicularly to the bottom.
Its upper end is buoyed, generally by means of a closed tub to
which is fixed a wand with a boneh of hamboo-branches at (he
top,—a broom-like arrangement which is kept erect by the
weight of the perpendicular rope below and zerves as a sight-
mark from distances. To the lower end of the rope is attached
a stone as a sinker and here is also tied one end of the dabo-
line in the busket. As the sinker descends and the bont is
slowly rowed away, the dabo-line runs out of itself, while one
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of the hands saperintends the picking up of the baited hooks
that are thrown out one by one in succession. When the first
basket is emptied, the main-line is tied to that of the next, and
g0 on, until the intended number of baskets are empty. During
the above process, stone-sinkers are fastened here and there to
the lines, being for the most part simply slung in loops of
strings so as to fall off the instant they strike the Dbottom and
thus avoid increasing the difficulty of hauling in the lines. The
laying out is finished by giving off’ a second perpendicular rope,
which, like the first, carries a buoy at its npper end.

After from half an hour to an hour, the hauling in of the
lines begins at the end marked by the lirst buoy. If by acci-
dent the cordage breaks during the haunling in, the other buoy
is sought and the process is renewed in the opposite direction.

eain oeccur, leaving perhaps hundreds

o

The same bad luck may a
of meters of the dabo-line helpless on the hottom, On one such
oceasion in my own experience, I had to give up fifteen basket-
fuls at once. My boat was at the time being overtuken by an
unpleasant squall, and, to sav the teuth, T felt much relieved by
the misfortune, for it had become decidedly uncomfortable to
prolong our stay on the angry waves. If the fumiliar land-
mirks he visible, the fishermen know the exact place where their
lost line is lying, and if it be of a length worth the trouble,
attempts are made to recover it and generally with snceess.
Either a certain amonnt of the daho-line on hand is dragged
over the lost section for that sgpecial purpose or dabo-lining is
started afresh, lnying out the new line so as to trail across the
lost one, thus eombining the process of resene with the routine
work of fishing, Tven in the Litter case, the line on the hottom

is subjected to a considerable drageing moyement as the result
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of the pull in hauwling in, so that there undeniably exists no small
chance for some of the numerous hooks to get hold of the lost
line, as well as of the objects lying passively on the bottom over
which it passes.

Under certain cireumstances, the dabo-line is laid out in a
circle or at any rate in such a way as to lring the two ends
near to each other. YWhen so laid, the line ean be hauled in
from Dboth ends at once Dy the same boat, thus saving muoeh
time. This method is therefore resorted to late in the after-
noon or when there is a prospect of unfavorable weather,

Still another way of fishing with the dabo-line reguires to
be specially mentioned. One of the crew handles the sweep,
while each of the others lets out, not all at the same time but
in succession one after another so as to avoid entangling, only
about a single basketful of the dabo-line with the requisite
number of sinkers. A greater length of the line wonld prove
too heavy for one man to manage. Omne end of each of these
lines is free, while to the other is attnched a hand-line of suitable
length. After the last man has paid out Lis line, the boat is
still rowed on for some time, so that the several trailing dabo-
lines, each handled by a muan on board, are slowly pulled along
the bottom. There is one obvious advantage in this system in-
asmuch as it involves but little risk of losing any extensive
amount of the line at any one time.

When the dabo-line is to be hauled in, a thick bamboo is
rigged alongside the boat. Over its smooth surfice the cordage
slides as the latter is tugged in. The process involves from three
to four hours of hard and inecessant work for three men, with
two others in reserve to change hands. The introduetion of a
suitably constructed windlass would materially lighten this labor.
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As it is, T should think that fishing twice at a depth of 300-
400 fathoms, each time using a dozen basketfuls of the dabo-line,
should be considered a very good day’s work. As is easily
imaginable, a rocky Dbottom offers the greatest obstacles to this
method of fishing. The hanling in is scarcely ever accomplished
without the line sticking repeatedly to the bottom, to be un-
fagtened only by persevering eflorts. As the line is being pulled
up, it is coiled in the baskets, while the hooks are replaced in
a row on the basket edge as before.

Having been myself on numerous occassions aboard a dabo-
liner, captained by Kuoma, [ am in a position to point outl
critically the various ways in which the dabo-line brings up
objects from the sea-bottom. These are either caught upon the
points of the hooks or entangled in the cordage. Again, hooking
takes place in two ways. Iirstly, the bait allores the animals
to take the hook. All the fishes and some isolated cases of lower
animals come under this category. Secondly, the animals are
hooked passively, as it were, irrespective of the bait. This pro-
cess, together with cntangling presently to be deseribed, plays
the most important réle in bringing up zodlogical specimens other
than fishes and certain lower animals of voracious habits. Iven
objects of quite insignificant size, such as sea-urchins of the size
of peas or beans or Euplectelle of no greater thickness than a
goose-(uill, are known to have come up sticking to the points
of the hooks, Tt would seem that many of the things thus
picked up by the hooks were present in great abundance on
the bottow. Even then, with a small number of Looks the
chanees of their fastening on these in a proper manner can
be anything but great. Should however hundreds of hooks
be employed, us i the case of the long-lines, the matter is
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somewlat chianged, especially if they be kept in motion while
on the bottom. [ have already ecalled attention to the fact
that the trailing line and with it the hooks are more or less
pulled along the bottom daring the process of haoling in, even
though no attempt at dragging be purposely made. More-
over, I think I am justiﬁéd in assuming that the fish caught
by the hooks and striving to escape at the ends of the snoods,
set the cordage in motion and thereby play a significant part
in bringing the unocenpied hooks against the bottom-objects. The
dragging, when intentionally resorted to, wmust be carried on
very slowly but not necessarily for a prolonged period of time;
for, there exists as much chance of damaging or losing speci-
mens once caught by the hooks, as of gaining by long continued
dragging. It would seem that the increase of hooks beyond the
usual number, or the use of double, treble or quadruple Tiooks
ghould substantially add to the efficiency of the long-line as a
collecting apparatus. In practice, however, I have found little
or no difference. What might thereby be gained seemed to be
annulled by the necessity of extra caution in handling the lines
on account of the increased mumber of the points of the hooks,
which are so liable through accident or a slight mismanagement to
inflick painful wounds on the persons of those absorbed in the
strenuous labor of hanling in.

Not less important than hooking is the process of entangling.
All the large or heavy objeets (such as corals and rocks with
various animals growing on them, &e.) eould not possibly have
been obtained, had not the snoods, the main-line, or both together
coiled around them. In lowering the lines, it is exceedingly
likely that portions of them should reach the bottom in c¢on-

fused eoils and loops, which are tightened on being pulled, and
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thus effectnally ensnare the bodies upon which they have hap-
pened to fall,  TFurthermore, a very frequent cause of objects
becoming entangled in the snoods seems to he the struggles of the
fish that have been hooked. As a matter of faet, T have often
observed some valuable specimen come up tied on to a snood at
the end of which was a fish. On this aceount, Kuaa ig in the
habit of baiting the hooks even though he be bent on capturing
such an unvoracious animal as the sponge.

It is needless to say that the quantity of the ecatches is a
matter of luck, as much, I think, as when a trawl or a dredge
or a tangle is used. As often as not meters upon meters of the
line are hauled in without any sign of the baits having been
touched, indieating that that portion of the line did not reach
the bottom at all, or with indications of seraping against rocks,
the hooks carrying unothing and some of them being perhaps
straightened out. But then, there may follow a long section in
which almest every other snood has something on it.

It would lead me too far if T were to give an adequate de-
geription of the mass and variety of animal forms that have been
obtained during the last seven years in the Sagami Sea by means
of the dabo-line, both as it has Dbeen used persistently and
systematically by ourselves, and alse by the fisherfolk whe with
it gain by-profit to their proper carnings. So far as the Hexact-
inellida is_concerned, an idea of what cun be achieved with
this fishing gear will be ducly gathered in the course of thisand
following econtributions. As to the other animals oblained, let
it suffice to give here the barest sketel.

As before mentioned, the dabo-line is primarily intended
for use in fishing for Lathythrissa dorsalis. At the same time

the other fishes caught by it are varied and numerous. In
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certain  localities a species of Bdellssloma can be obtained in
scores. [Tt is a great nuisance in the fishing not only on account
of its glutinous slime but also because it swallows the liook so
deeply that the snood has to be cut away in removing the fish.
Chimera and Cestracion ave not seldom Drought up ; and of other
sharks, representatives of the genera Pristiwrus, Spinar, &ec. are
often captured in quantities, The Murmenidie is commonly re-
presented by two or more species. The rest of the Teleostians
are mogtly the large-eyed and Dblackish or bright red forms,
chavacteristic of the deep-sea fauna. As the more commonly
caught of these I may mention Seambrops, Helopophyrus, Thyrsiles,
Sebastes, Apistes, Deryz, Polynemus, Macrwrus, &e., many of these
genera being represented by several species. It is by no means
nunnsual that some halfa dozen, sometimes ag many as ten or more,
dilferent species of fishes ave secured at one haul. Not that
certain fixed species alone take the bait, but also now and then
forms are hooked up that ave totally new fo expervienced long-
liners and fitted to throw an ichthyologist into ecstasy.

Next in abundance to fishes come the passively caught sponges
and Coelenterates. Of the formey, the Monaxonids and Tetract-
inellids ave, like the IMexuetinellida, quite vich both in species
and individuals, some of these coming up in certain localities
even in vexationsly profuse gquantities. That sueh a tiny form
as the pea-sized Stylocordyln can be hooked up may seem in-
eredible but is veally the fact. The Calearea have been ocea-
sionally brought up, mostly attached to some other objects.
Horny sponges have never vet been found in the Sagami Sea
at any depth.

Among the innumerable Hexaetinellids hitherto obtained by

means of the dabo-line therve are some which T can not pass over
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without mentioning on account of their imposing dimensions or
of the remarkable circumstances under which they weve captured.
A specimen of Hyalonema sieboldi in the Seience College Musenn,
superbly preserved exeept for a rent which was probubly made
by the hook or the snood, has a body 250 mm. long and 210
mm. broad; this is probably the largest specimen of the species
ever obtained. Of the many specimens of Fupleclellu imperialis
in the same DMusenm, one in particular is distinguished by its
stately size, having a total length of 825 mm. and a dismeter of
187 mm. at the top. With respect to Euplectelle marshalli, 1
have Deen so fortunate as to discover a locality (Doketsha) where
the dabo-line has never failed to supply me with fresh specimens
whenever these were wanted. On this ground I have also nsed
with smeccess an arrangement similar to the well-known apparatus
used in the Philippines for the capture of I aspergillum, viz.,
a bamboo-rod furnished with hooks, which is dragged along the
bottom.

One of the commonest glass-sponges in the Sugami Sea
seems to be deanthaseus cactus I15.8cn., specimens of which
were at fivst very highly prized by uvs but later began to be
brouglit by the dabo-lining fishermen in such large quantities
that we had fo cense offering any price for them, as we had done
long before with Ilyaloncmas, unless the specimens were of
exceptional beanty.  Among the numerous exquisitely preserved
gpecimens which T have seen of Rhalilocalyptus victsr 1., the
most magnificient one 18 in the Sei. Coll. Museum, Tt measures
2 feet 104/ inches in length and 10.6 inclies in breadth at the
middle.  Tr is nearly perfeer in all its parts except that it is
sewn together right aronud the middle of the body ; for, at the

moament it was heaved ont of the sea, after eoming up coiled in
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the dabo-line from « depth of GOO fire, its own weight upon the
rope cut the body into two. One hull of this evand prize was
securely entangled but the other half went sinking down and
would have been lost forever, had not Kuwa pluckily dived and
secured it just in time.

A gigantic specimen of dphroecllistes vastus T. 15, Sou., pur-
chased by Mr. Owstox of a fisherman and which donbtless is
now in the Britizh Museum, measuved about 22 inches in height
and 20 inches across at the widest part. Tt could have been
oblained only by the rope of the long-line.

A dead but a very striking specimen of Chonelasma calyx
F.E.Sen., in the possession of the Seci. Coll. Museum, deserves to
be speecially mentioned on acecount of the host of animals that
arve attached to it (see the halftone figure on p.31). Tor, it
bears no less than: 1 small Rhabdeealyptus glaber 13.; G young
Rhabdoealyptus capillutus 135 5 swall  Chawnoplectelln cavernosa
I5; 1 small, dead and undeterminable Dietyonine Hexactinellid ;
several Thenea sp.; 4 ealearcons sponges representing 2 species ;
1 Lithistid ; several Monaxouid sponges; over 70 (1) Zorebratella
Wlenfordi 3 9 Laguews vubellys; geveral Lime sp.; L Fusus spi; and
linally a goodly mumber of Ophinrons and Bryozoans! Another
similayly interesting object is n large barvel-like ZHexactinell,
which frequently bears on it among other things a number of
smaller glass-sponges, These cases will snfficiently illustrate
with what delight we huve weleomed everything—inelnding stones
and rock-fragments (often several pounds in weight), coal-cinders
which must have been thrown overboard from steamers, aud
even old tin-cans and sueh like things—that the long-line has
brought up from the bottom.

After what T have said above with vespeet to sponges; 1
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think the reader ean form for himself a fair idea of what and
to what extent deep-sen Civlenferates may he colleeted by means
of the lines we have used. T will only add that a very valu-
able and extensive collection of Iydroid colonics, Antipathidee,
Aleyonide, Gorgonidse and Pennatulidee has been accumulated
in the Sei. Coll. Musenm, since we have tuken to dabo-lining,
The colonies of CYadlocore and of similar stone-corals have often
heen a source of delight on accomnt of the animals found among
their branches. Fven small members of the Fungide were now
and then picked up by the hooks,

Of the Echinoderms, the Ophinrons rank first as those most
frequently caught by the dabo-line. The starfishes, Fchini and
Holothurians—among them some very rare forms—are fairly
well represented. Such a little thing as Powrtalesia was once
obtained, half a dozen together, at one haul of the line,
Melacrinus volundus is one of those animals whose valne as
specimens has greatly fallen in onr estimation, since we have
learned the compurative esse with which it ean be obtained. Tt
is well-known to Misaki fishermen under the name of * Divd's
leg.” T have frequently taken it together with Euplectella mar-
shalli, &e., with the dabo-line trom a depth of 100 fathoms or less,

The Crustaceans consist mostly of brachyurous and maecrur-
aus Decupods of all sizes, und often of the most extraordinary
shapes, As for the fumons ginat-erab, MNacyorheirus kaenpferi, L
think the dabo-line is the only apparatus that brings it up from
its native haunts, O Oduwnra [ have myself eaptured three or
four specimens, They all eame up simply entangled in coils of
the dubo-line und were helpless ereatures, searcely uble to move
their limbs when taken on board, althongl they are helieved to

he rapacious animals when in their native depths and are much
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dreaded by the fishermen who often attribute the severing of
the line by u clean eut to the work of their powerful pincers.
The curapace of the giant erab not infrequently Dbears upon it
a voviety of other animals. Ownee I obtained therefrom some
valuable specimens of Rossellids, of Hydrozoa aud of 4 small
stalked Crinoid, besides a number of Lepas, &e.

The Tunicates, both simple and compound, as well as the
Brachiopods are also tolerably well represented among the tro-
phics of the dubo-line. The worms and molluses seem to be the
most diffieult for the dabo-line to cateh hold of. Nevertheless,
I have seen Aphrodites aud Nemerteans hooked up, not to men-
tion the cases in which such animals have been brought up
attached to other objects. Of the molluses obtained by the hooks
of the dabo-line, I may mention two or three remarkabie cuses.
Opisthoteuthis depresse I3, & Ik. is a very rave aud anomalously
shaped species of Oectopod, which I deseribed in 1895 (this
Journal, vol. VIII), conjointly with Mr. 5. Ikzpa, from the
single specimen then existent. It was captured by the dabo-line,
having swallowed a hook baited with shark-flesh. Early last
year I was rejoiced to receive from Kuoara a second specimen of
this most remarkable Octopod, much finer than the first. It was
captured in o similar manner. _Awmphitretus pelagicus HoyrLe is
another very interesting Cephalopod, upon which Hoyre (Chall.
Rep., vol. XVI) bases a distinet family and which has hitherto
been known in an nnique specimen obtained by the © Challenger.’'
In 1897 a second specimen of the species fell into our hands:
it was likewise secured by Kuvawa, having taken o baited hook
of the dabo-line. The Gasteropod genus Plenrotomarin, of which
living specimens ave extremely rave and held by dealers at un
enormous price, is represented in the Sugumi Sea by PL deyrichi.
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Mr. Owsroy had made persevering efforts, lopg in vain, lo
séenre # specimen of this Gasteropod and had caused cirenlars,
contuining pictures of it and offers of tempting rewards, to be
widely distributed among the fishermen in general. One day in
1804, Kuaa again inecidentally angled 2 large amd leautiful
suail, which le thought might prove to be the one that the
Yokohuma naturalist and no less the Sei. Coll. Museum were in
wint of. It had swallowed the dabo-line hook baited with cultle-
fish. Ie brought it to us and returned howme very handsomely
renumerated for his trouble. Thenceforth Pleurotomaria beyrichi,
till then without a Japanese naine, began to go among the Misuki
dabo-liners under the title of * Choja-gai,” or the ¢ Millionaire
Shell.”  Mr. Owstoy now knew precisely the particular kind of
fishermen to whom he could direct his cirenlars with some pro-
bability of success, Ie ncted accordingly and the result was
that ere long he became the lLappy possessor of seyeral
‘ Millionaire Shells.

I think T have said enough to show that the dabo-line—in
fact nll the so-called long-lines, provided they ave sufficienily strong
but not unwieldy—ean be of immense service to zodlogists. ‘T'he
foct that o number of valuable specimens had been obtained in-
cidentally by a similar kind of fishing arrangement in other parts
of the world has long stood on the records. Tor instance we
lewrn from Bampoza pu Docace ('65 & '70) and Prrorvan
Wricnr ('68) that the first Hexactinellids that became known
from the Poriugucse coust (Hyaloncie lusilanicwm, Pheronema
carpentert) were taken by fishermen while shark-fishing by means
of w rope in length some GO0 fiuthoms, 30 or 40 fathoms of
which Tad fastened to it o series of snoods and buaited hooks.

When the Portuguese lishermen bring up  Hyalonemw; as they
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seem not infrequently to do, it is vegarded as a bad presage and
the objects mre divectly thrown back into ses., Exactly so with
the fishermen of the Sagami Sea. Muny indeed must be the
objects brought daily to the surface by the numerons dabo-liners
during their season,—objects perhaps of great value to naturalists
but which to their eyes are all unwelcome * filths,” * weeds’ or
‘useless cottons.” Trom sheer habit or perhaps from wrath or
even for the sake of precaution against receiving stings, the
fishermen manage to get rid of them as soon us practicable, often
without once heaving them out of the water. However, by giving
them ample encouragement for a continuous period, which meant
a not inconsiderable ontlay, we succeeded in bringing many to
appreeiate that their ‘filths * might possibly be fouud to contain
gold when shown to the proper connoisseurs on land. Wherever
the same or similar methods of fishing are earried on and there
is a fair prospect of suceess, naturalist collectors would do well
to do their utmost to ‘educate’ the fishermen for their own
benefit.

It goes without saying that long-lining, like any other method
of deep-sen colleeting in common vogue, has its advantages and
disadvantages depending upon the character of the depths, of the
bottony, of the animals to be collected, &e. The process recom-
mends itself as being relatively simple and inexpensive, enabling
us to reach a tolerably great depth where dredging or trawling
can only be managed by steam-power or, if the bottom be rocky,
is scarcely possible at all. In the case of certain animals—the
Hexuactinellida to wit—the long-lines as a collecting apparatus
seem to be at least as effective as the trawl, and in 4 certain
sense they are decidedly move efiective.  When the * Challenger’
was at work in Sagumi DBay, what her large trawls and dredges
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failed to secure, wag obtained in abundance by the hooks of the
native fishermen, who then happened to be engaged in their
business wear her. Says Winneynors-Sviy ('76) in one of his
“ Challenger ™ letters: “It was very fortunate for us to lave
met with these boats (the Sagami fishermen’s), for, were it not
for them, we would perhaps never have known that we were on
the Hyalonemu-ground.” This single instance may have no real
significance, but at any rate, the c¢hance for even the largest
trawl to bring up such numerous Inrge Hexaetinellid specimens
in as clean and perfect a condition as those obtained by the
long-lines, must be said to be very poor indeed. The Hexacti-
nellid materials, which were dredged chiefly by PourTanes and
Ar. Acassiz and worked over by 0. Scmainr ('7o, '80), were
apparently nearly all incomplete or otherwise unsatisfactory
specimens, many heing in no better state of preservation than
fossil remains. Of the numerous Hexactinellid specimens collect-
ed by the ‘Challenger’ chiefly by means of trawls and
dredges, only a few were quite perfect, all the rest having been
injored in one way or other (Scuuvrze '8s, p. 437). 1 think the
same may be suid in general of the trophies of the ¢ Investigator'
and of the * Albatross,” so carefully described by the masterly
hand of I, I Scuurze. When the latter ship was in Japan in
the spring of last year, T was allowed, by the kind conrtesy of
Captain Moser, to stay on board during her collecting eruise
over my old grounds. She mude, generally speaking, very suc-
cessful hauls with her * Tanner " and © Blake ' trawls, bot what
oreatly impressed me was the comparative seareity of the Flexaeti-
nellida aniong the eatelies and the faet that what was obtained
of that group of sponges wns mostly in fragments, badly maecer-

ated and soiled. There was w time when | myself tried trawling
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for Fuplectelle at Doketsha, but T have long since abandoned
that method in favor of long-lining : for, the specimens obtained
by the trawl were always in a sorely mutilated condition, cansed
partly by the manner in which they were rooted oot but more
especinlly by their laving been dragged along in the bag with
so many other things.

After all my experiences [ believe that the long-line ought
to be classed, together with the trawls, dredges and tangles,
among the most important of a deep-sea collector’s equipments.
As to modifications that can likely be effected in the method,
the better to suit the requirements of its new sphere of appli-
cation, a series of ideas should suggest themselves to all who
give a thonght to the
matter.  The introdunc-
tion of mechanical con-
trivances for haunling in
the lines; the addition
of hempen swabs to the
main-line; combination
with dredge or trawl;
special designs after the
principle of the long-line;
&e,,—these are some of
the points that seem worth
recommending to the

consideration of future Dead. Cmelamie ealys Dearing o howt of

C]EEP-SCH. BXF]DI‘EI‘S. other spimals !/ nat size.
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Methods used in the Studies.

Unless intended for histologieal investigations, specimens were
gimply thrown into aleohol—which was ehanged after a while—
and then permanently preserved in 70% alcohol, as far as was
practicable. Such specimens also gave the hest results when
afterwards dried. Those which seemed not worth putting into
aleohol or conld not be so prepared, were soaked in plenty of
fresh-water for several hours or overnight, daring which inter-
val the water was changed mow and then; they were then
dried as quickly as possible. When imperfectly ¢ desalted,’
dried specimens are apt to absorb moisture and become soft and
dirty after a fime; in such cases the proper firmness may be
restored by again immersing in fresh-water and desiccating ns
before.

For the study of spieulation it was found quite important
in the first place to make preparations of the dermal and the
gastral layer and of a piece of the pnrenchymal septnm, all to
he vemoved in such a way us not to disturb in the least the
relative position of individual spicules. The pieees muay conveni-
ently be mounted in Comada-balsam nnder the same cover-glass.
For o detuiled study sections of the body-wall, better unstained
than stained and eut from a piece imbedded in parafline, were
invaluable.  Certain points in the spieulation can only be deter-
mined in this way.

The spienles may be cleaned of the crusts of soft purts by
boiling in sulphurie or hydrochloric acid, They ave then to
e exwmined in witer or ufter twonnting in Cunada-balsam.

The axinl eross and Alaments in even the linest lhexasters are
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made most plainly observable when the spieule is inelosed in
alyeerine, in dammar, in the aeid in which it was botled, or in
fuct in any medivm whose refractive index cqnals or nearly
equals that of the siliceous matter.

For the histological study of soft parts T have tried, when-
ever opportunities offeved themselves, to preserve samples of the
varions Hexactinellids in speein]l ways. Since Eupleelelle mar-
shalli was the most readily accessible species, my experiments
with different reagents and my subsequent study of the soft
tissues were mainly conducted on that species.

Right at the spot of capture and as soon as the sponge
ame up to the surfiuce, it was veceived direetly into a bucket
while still in the sea. It wag then immediately eut up into small
pieces, which were thrown at once into the several rengents.
The latter were contained in tubes or bottles supplied with an
elevated false boltom in order to facilitate the rapid replacement
of the sea-water by the killing fluid. T have used utmost des-
pateh in these processes to make sure of the reliability of the
results, However, certain experiences have led me to think that
with proper precautions—i. e., by keeping them in the dark,
cool, quiet, and in a plenty of good sea-water,—the soft fissues
remain for some hours in about the same condition, though not
in as aetive a state of life, as when first brought up from the
sea-hottom. Hence, opportunity is given us of examining com-
paratively fresh tissues in the laboratory.

With fresh objects thus bronght home I have repeatedly
tried silver (Hanryer’s method) and Methylenblau (Maver's
method) impregnation ; but never onee have I been able to
bring out cell-outlines either on the trabecule or on the chamber-

wall,
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TFor killing and fixing the soft tissues, trials were made with
a large number of reagents, suel as absolute aleohol, concentrated
solutions of eorrosive sublimate (used eold or hot and with or
without the addition of a little glaneinl acetic acid), Perexvyr's
fluid, Fresarisa’s weak =olution, Heryaxx's fluid, /y<*/,% osmic
aeid, &e. Of all these, corrosive sublimale dissolved in sea-
water zave me fairly constantly the hest vesults. All the vest
were rather unecertain as to the outcome, I have also tried, for
the sake of comparing the results, such slow working reagents
as eliromic acid and picrogulphuric acid from which ne good
outcome ecould be anficipated, and have even sectionized samples
which were purposely macerated by leaving them in water.

One of the advantages of using corrosive sublimate dissolved
in sea-water is the simplicity of the method, which is an item
of great importance when oune has to work in a small open hoat
ag 1 have had to do. T used to prepare the solution on the way
to the collecting ground by simply adding the sublimate to a
small bottle of sea-water in a quontity somewhat greater than
conld be dissolyed. The bottle was shaken now and then during
the few hours I had still to wait. Pieces of the sponge, each
in size not more than 15 mm. square, were thrown into the
fluid and left there for abont half an hour, sometimes longer.
They were then washed in distilled water, using a pair of hamboo
chopsticks for picking them up. During tho rveturn journey,
they usunlly remained in a plenty of distilled water in a large
hottle, which was onee in o while earvefully moveld so0 as to sot
the objects swimming. Reaching shore, the objects were put into
702 aleohol, which wias clunged in an Lonr or so.  After at
teast 24 houry, they were transferred into 907 aleoliol, to be

replaced  with ahsolute aleohol in awnother day or two. In
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changing the finids cave is necessury never to allow these fo drain
off from the cavities of the object. The inclusion of air-bubbles
can be prevented by eflecting the transference slowly until the
new fluid covers the object. ,

Specimens fixed in the above way cun be most readily
stained, for which purpose I have extensively used Grevionzr's
borax-carmine and KrpiNpspere’s or DrErAFmip’s hematox-
vlin in preference to cither alum-curmine or picrocarmine.
Beautiful as were the lwematoxylin preparations, these secmed
to show no particular merit over the results attained by the
borax-earmine, and the latter has been more commonly em-
ployed for general purposes as giving morve durable and more
uniformly suceessful results. As a weakuess of all the staining
fluids above referred to, it may be mentioned that they do not
always eolor the protoplasm of the tissues with desirable inten-
sity. I felt this shorteoming especially in elearly making out
the structure of the chamber-wall. In such cases, however, good
results were achieved by staining once again, after laying out
inlo sections, with a so-called plasma stain (f. i, acid-fuchsin).
Bven in the case where staining after cutiing is preferred, T
have often found it advisable to give a faint coloving to the
objeet before imbedding; for, colorless pieces of the sponge be-
come almost invisible in the parafline, making the orientation of
parts difficult or impossible.

For imbedding T have gone through the usual steps. Re-
moving the aleohol with (urpentine gave just as good vesults as
when the elaborate method of gradual replacement by the use of
chlovoform was resorted to. The final imbedding took place in
pure hard paraffine of 60° C. melting point.

In spite of the siliceous spicules very thin sections can he
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cut. Praetically for the histological purpese the sections need
not be thinner than 10 g, since the tissues themselyes are every-
where exceedingly thin. On the other hand, sections as thick
as 50 pz and even up to 100 2 or more were found of great use
in the elucidation of the general structure. Iixcept for anatomical
purposes, an uninterrupted series of sections are of no benefit.

Sections were fixed on the object-glass by means of the
collodion and clove-oil fixative. However, when they were intend-
ed to be stained aftevwards, the water method was resorted to
instead,

For staining sections on the object-glass, I have come to
have a decided preference for the agueous solution (3% or
stronger) of acid-fuchsin (fuchsin 8). Tt stains quickly and in-
lensely, sharply defining the outlines of trabeculze and the heams
of the membrana veficularis. I have never gained much by
double-staining. This is probably due to the extremely simple
state of histological differentiation in the tissnes and the consequ-
ent Tack of parts (except the nuclei) which show uny striking
difference in the power of selecling stains. Tt would likely have
heen u different thing if T had taken into the scope of my in-
vestigation the nuclear structure and changes, which [ did not.



EUPLECTELLA, a7

EUPLECTELLIDZ.

Under this family the forms sludied by me are as follows :

1. Fuplectelln tmperialis L. 5. Regadrelle okinoseana 1.

2.0 L mearshalli 1s. 6. R. komeyamai n. sp.

3. L. owens Herkrn, & Mavsit. 7. 2R, pleniz O. Son,

4, L. ewrvistellata n. sp. 8. Walteria leuekarti 1r.

In the present contribution 1 propose to give in detail the
results of my investigations in regard to these genera and species.
In so doing I shall freely adyert to questions of a niore general

bearing in order to make clear my own points of view.

Euplectella OWEN.

I will let & snmmary acecount of the organization of the
genus in general precede the special deseriptions, since in this
way many of my views can be dealt with once for all. I have
also considered it necessary to connect therewith some explanatory
remarks on the terminology adopted. Bhould this method make
the account of the genus somewhat lengthy, 1 may be excused
therefor on the ground that a corresponding eurtailment will be
thereby made possible in the later pages. Tor detailed siatements
of many of the facts in support of my generalizations the reader
is referred to the descriptive sections.

(GENERAL STRUCTURE.—I vegard Euplectelin to be derived
ontogenetically and phylogenetieally from a primitive form with
these characteristics : A thin-walled tubular body, macroscopically
closed on all sides except on the upper terminal surface, where
is found a close aggregation of openings, the oscula, whieh put the
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so-called gastral cavity (paragaster, cloaca, atrium, &ec.) in direct
communication with the exterior; the lower end having a tuft
of spicules which serve to anchor the body in the substratun:.
The oscula at the upper end convert that part of the body-wall
into a structure appropriately ealled the sieve-plate. The inflow
of water takes plice from the entire external surfuce, which is in
fuct minutely and thoroughly perforated—that of the sieve-plate
beams not excepted ; the outflow takes place through the entire
internal surfuce : and the final exit is through the oseula, ie.,
the sieve-plate meshes.

That the sicve-plale is ouly a modified section of the general
body-wall follows from its spienlation, which, as long since
kunown (Marsparnn '75, p. 200; Scnunze "gs, p. 42), is fundamen-
tally the same as in the lateral wall, as well as from the presence
of flagellated chambers in the heams in exactly the same dis-
position as elsewhere.®

The above primitive form has been met with Ly myself as
an ontogenetic stage in the post-embryonal development of ZL

F10 will be geon that T love used the term ovewdume o the setse o any single oponing
in the puarictes which sepved as mu exit for water from Hhe gnsteal cavity, instead of ealling
by thut name; as los Twen done by severnl previons writers; the cmtire superivr boly-emil
oeenpial By Che seve-plates T view of the above soticed natnve of the sieveplate und of
the presence of morpholugieally snd plysiologieally identical openings o the lateval wall,
the pshge I Bave adopted of the term secems the most conformalde to the real virpuimstanoes
and, at afl events,. e best adapted for the piopese of deseription; although iU esn not be
onied that the entire sieve-plate area of Fuplectella, &ey, may exactly correspond o the
single, Turge; lerminal osculum ol tertain oither gener,

So far ss concerns the wode of origin of the sieveplile, my view eompletely conenrs
with that expressed by Mixony (Quaiet. Jowy, dieroses Bei, X008, Vol XXX po 858)
There co be nodoult whatever it the Euplectetlid sievesplate fa furinal by o breaking
thiongli in several pluces of the meteal cavity 10 the exterior. As regunds its fanction, the
writer just mentioned hae remirked thal it way be ol we du guneding pgaist the Tutrusion
al gnials into the postral eavity, whicle opinion 1= very likely tmue.  Wlhereis, Krnoog's
(Zeltsche: £ wiss, L, ELL pe 362) ddes hat Bt odsan arvmpeniont for kecping off’ miul-
purticles, which wre asnmed o be contindally descemding frow the ppper layer of wiltes,
sees 0 Lk all grounds oF plangibility so tie as the matter specified is concernal.
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marghalli (Pl IV, fig. 6). Moreover, it is persistent in the genus
Holascus.

That ground-form, in order to differentiate into Bupleclella,
essentially needs but to open on the lateral wall & number of
additional oseula, whieli might conveniently be ealled the parietal
ascula in distinetion from the more primary oseules (i. e., the meshes
of the sieve-plate). The parietal oscula (Dermalostien Marsuarns,
pavietal gaps or Wandliicken F. E. Senvrzr) are round, becaunse
isolated, nnlike those of the sieve-plate, which, being erowded
together, are more or less angular. It is interesting to note in
this eonnection that in a certain Eaplectellid ( 1Walteria flemmingt)
the entire lateral wall presents an appearance uite like that of
the Euplectella sieve-plate. The parvietal osenla are surrounded
hy & narrow, iris-like, cirenlar membrane,—the oscular membrane,
—formed by the confluence of cobweb-like trabecule at the
edee where the external and internal surfaces join. The same
membranous edge may sometimes be observed, though much less
conspicuously, at certain parts of, if not all avound, the sieve-
plate meshes. The assnmption that the parietal oscula can be
closed by the activity of the tissues durving life (Manrsmaty ’75,
p- 197) is, in my opinion, without foundation and highly im-
probable. They are certainly not provided with a tissne which
is any more confractile than the trabeculic; let alone then a
definitely developed sphincter muscle.

In my estimation, the parietal osculy are to he ecollated with
those secondarily formed oscules, which are so commonly met
with, to the utter confusion of the guestion of individuality, in
all groups of the Spongida. Fuplectella is then rather polyzoic
than monozoie, if it be necessary to use such qualifving terms

at all. TIn this genns, as also in Regadrella, Ticgeria, &e., the
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parietal oscula are quite numerons and are distributed over the
entire lateral wall with a certain regularity, which is conditioned
by the arrangement of the principal skeletal heams as well as by
the course and the degree of development of the external ledges
soon to be noticed.

The inferior terminal avea of the body-wall, cirenmseribed
by the points of emergence of the hasal spicules, either dies off
at an earvly stage—thus widely opening the tabular body at this
end—or persists as a thin soft plate, perforated hy round oseula
as in the case of the lateral wall (Pl IV, fig. 5). This plate has
been described by writers as the inferior sieve-plate; however,
in view of its appearance which is widely different from the sieve-
plate proper, and also for the sake of more convenient reference,
I propose to call it simply the loflom-plate. Tt was first noticed
by Marsmarn ('75) in some speecimens of €. aspergillum and
later by O. Scnmrpr ('80) in £. joris and by F. E. Senunze
('e5) in F. simplex, 1 have observed it in both F. owent and
L. marshalls.

The external surface of the sponge may be tolerably even
the iuterspaces between the parietal oscula being only gently
eonvex. In many species, Liowever, these rise up into more or
less prononnced ridges, the parietal ledges, which generally run,
severnl nearly parallel together, along with one or another
of the three (cireular, longitudinal and obligne) systems of the
skeletal beams, but they are subjeet to many variations and inter-
ruptions in their course (Pls. I, III, &e.).

At the npper end of the lateral wall and along the junction
of this with the sicve-plute, there nsnully exists o eollar-like
ledge in a continuwous ring. This is known as the euff’ (PL 11,

fig. 8), a formation which cssentinlly agrees in origin and struc-
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ture with the parietal ledge and must therefore be regarded as
snch onder specinl development,

The main mass of the cuff and parictal ledges, as in fact
all parts of the lateral body-wall except the principal framework
of the skeleton, consists of loose tissues (Flockengewebe, flake-
tissues), which ensily fall off on rough handling or can be
pulverized by rubbing hetween the fingers.

The internal or gastral surface of the body-wall (Pl II, fig.
53 PL IV, fig. 4) shows low and narrow ridges, mainly circular
and longitudinal, bronght about by the underlying principal
skeletal beams (PL II, fig. 9), which are situated much nearer
to this than to the external surface. Many of the quadrate
meshes formed by the ridges contain each a depression, the
hottom of which is perforated by a parietal osculum. Other
meshes, the so-called *interstitial ’ meshes, inclose one or more
apertures of the larger excurrent canals, while smaller excurrent
canals open everywhere on the ridges as well as on the surface
of the perforated depressions.

Anatomically and so far as the soft parts are concerned, T
consider the walls of all IMexactinellids as being composed of
three layers (Pl. IV, fig. 28; PL. V. fig. 36). These from the
exterior inwards are snecessively : 1) The exvlernal brabecular layer,
which corresponds in part with the ectosome of Sorras. 2) The
complexly evaginated layer of chambers, constituting the essen-
tial portion of the choanosome. 3) The inlernal trabecular layer,
which may partly develop into an endosome. The first and the
third are histologically the same and may in that sense be
united into one, so that we distinguish in a general way only
two kinds of differentiated tissues, the flagellated chamber-wall
(membrana reticularis) and the trabeenle. What I, E. Scrurnze
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has called the dermal and the gastral membrane are structurally not
distinguishable from the more deeply situated trabeenl. They
helong, in my opinion, within the pale of these, differing only in
their being somewhat membranously expanded in relation to their
posifion at the limiting surface. (See anon under . marshalli).

The ounter surface of the choanosome in FEuplectella, visible
through the delicate cobweb-like ectosomal layer, is perforated
by small apertures (ostia Ravrr) leading into the incurrent canals.
The execurrent apertures (postica Ravrr), which are on the whole
very much larger, open as already indicated freely on the gastral
side, being not covered over by a continnously developed
endeosomal layer.

Serevrariox—The triaxial spicules of Hexactinellids in
general may primarily be separated into two gronps, which mor-
phologieally are sharply defined. One of these comprises the
hexasters or rosettes with their manifold varieties and modifica-
tions ; while in the other should be put all the rest of the
spicules—the hexactins and their direct derivatives by the sup-
pression of one or more rays—which present on the whole much
simpler and more primitive characters.

Hezaetins and  their divect derivalives—These furnish pas
cxeellence the supporting spicules of the body. They fall under
reveral categories, such as the parenchymalia, the dermalia, &e.,
according to different topographical and functional eircumstances.

The parvenchymalia, which term T nse in o sense differing
from I. Il Sonunze’s in so far as not to inelude the hexasters,
have their seat in the choanosome. The more strongly developed
spicules in this eategory are known as the prineipalic, in dis-
tinetion from which the rvemaining purenchymalia of weuker

development and somewhat subsidiary function may be designuted
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the accessoria.  Of the latter, again, those that oceur closely
bundled together in association with the rays of the principalia,
are called the comiialic., Other accessoria are sitnated in a
nearly or quite loose and irvegular arrangement.

In PEuplectella, an important portion of the parenchymalia
goes into the formution of un exquisitely lattice-like framework,
the gmul')d skeleton, extending thronghout the entire lateral wall
(PL. IT, fig. ¥). It consists of the three well-known systems of
beams or spicular bundles. The longitudinal and the more in-
wardly situated cirenlar systems of beams have for their common
prineipalia either large oxystauractins or oxypentacting (some-
times oxyhexactins with a small sixth ray). These are always
so situated that the spicular center lies at the intersecting point,
while of the two cruciately disposed complete axes, one goes into
the composition of the longitudinal, and the other into that of
the cirenlar, benms. Herein is given the condition of the courses
taken by the two beams just referred to. The fifth ray, if present,
is radially and distally directed and may freely projeet out of
the external surface. Should it be found desirable to divide the
present Fuplectella into two subgenera or distinet genera, I think
the presence or absence of this distal ray ought in the first in-
stance to be taken into consideration as a distinguishing charac-
teristic. In those principalia, in which the transverse axis goes
into the nppermost civeular beam at the junction of the lateral
wall with the gieve-plate, the superivrly directed ray may Dbe en-
tively wanting or may be shortly developed and extended into
the sieve-plate beams. DMoreover, these principalia muy frequently
possess a short distal ray entering into the cuil, even though
they be without such a ray in other positions of the wall.

The comitalia to the principalia above mentioned are pre-
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dominantly slender triactins, which I propose to call the fhefac-
tin in view of the T-like disposition of their rays. Occasionally
there ocecur comitalia of other forms, as the commonest of which
may be mentioned linear dinctins and a variety of tetractins,
which, unlike the stanractin, consists of two rays in a straight
line and two lateral unpaired vays. 1 have called this sort of
tetractins the parafetractin, being at loss for a better apellation.
All the comitalia lie bLundled fogether with their prolonged
complete axis, while the lateral unpaired rays project forth from
the bundle at indefinite intervals and in various directions.

The oblique system, which consists of two sets of right and
left handed spival beams, is usually less strongly developed and
weaves its way mainly between the two other systems. How-
ever, it anastomoses not infrequently with either of these, and
occasionally some of its beams are seen to intersect the cirenlar
beams on the inside, while a goodly number pass on to the
outside of the longitudinal in order to communicate with the
looser parenchymalia on that side. The spicular composition is
essentially the same as in the other systems ; only the principalia
are here furnished by thetactins or diactins in the absence of
either stauractin or pentactin principalis.

The parenchymalia of the sieve-plate are afforded by con-
tinuations of the longitudinal and oblique beams, especially of
the former (Pl. 1V, fig. 4). However, in most species the prin-
cipalin are here chiefly oxydiactins bent more or less in ac-
commodation with the irvegularities of the sieve-plate beams ; the
accessoria are mainly diactins and thetactins. In some species
(f. 1., Z. wmarshalli), the thetactins may predominate over all
other forms of spieules, furnishing alike the principulia and the

comitalia of the sieve-plate parenchymalia.
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While in certain species the spicules of the skeletal frame-
work remain perfeetly sepurate throughout life (f. 1., in 2. marshalli,
owent, curvistellate), in others they begin at u eertuin age to
undergo fusion by means of synapticule. The soldering together
is nearly exelusively confined to the beams above described and
to their direct continuations into the sieve-plate. The process
seemg always to commence at the lowest base of the sponge-wall
and to proceed gradually upwards, either to stop at some point
on the sides (f. i, I dmperialis) or to extend np into the sieve-
plate beams (L. aspergillum). I view of the fact that in so
many sessile Lyssacina exactly the same fusion of spicules first
takes place where the surface is in eontact with the substratum,
I am led to the assumption that the latter exercises a certain
influence in inducing the soldering process in question. The cases
of Eupleelella species, in which the soldering never takes place,
may be explained by the fact that in them the lowest end of the
body-wall is not in direct contact with, but stands above, the
bottom-surface. That the basal tuft never becomes aunkylosed,
though penetrating quite into the substratum, is evideutly due
to its lbeing devoid of living soft parts.

Apart of the above framework, the muain muss of the
choanosome is supported by numerous other parenchymalia of
variable size and strength (prineipalia and accessoria), arranged
either loosely in indefinite order or grouped into strands run-
ning in various directions. The forms of individual spicules are
here again predominantly thetacting; less frequently hexactins,
paratetracting and diacting, and rarely pentactins or stauractins.
These constitute the prineipal part of the zo-called flake-tissue or
‘ Flockengewebe * investing the skeletal latticework of the lateral

wall on the external side and forming the main mass of the ledges.
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The dermalia—which term T adopt in the sense of spicules
arvanged in a layer or layers in the ectosome and at the most
peripheral position in relation to all other parts of the skeleton,
not in the narvower sense of spieules belonging to the so-called
dermal membrane—are always sword-shaped hexacting (Pl TV,
fig. 28; PL V, fig. 36; &e.). The greatly prolonged, proximal
blade-ray penetrates the choanosome like a nail and materially
contributes to the firmness of the latter. The distal hilt-ray is
the shortest, but is not otherwise strikingly distinguished from
the rest of the rays. The paratangential guard-rays of separate
dermalia form at places a tolerably regularly quadrate-meshed
latticework. This lies a short distunce below the external
bounding surface which is lifted up by esch hilt-ray in a tent-
like manner, This position of the dermalia would account T. E.
Somurzn’s constantly ealling them the hypodermalia. To me it
seems that this ‘ hypodermal ’ situation is simply due to the
presence of the distal rays; were these to atrophy, the trabeculwm
outside the paratangentinl layer would lose their support and
cease to exist, whereby the said layer would be brought to u
position as superficial as the ‘antodermalin’ of certain other
families (Canlophacide, Rossellidie). Hence, I have cousidered
it more in conformity to the circumstances to call the single-
layered spicules in question of Luplectellide simply the dermalia,
reserving the terms autodermalia and hypodermia for use only
in the ecases, in which the dermalin are differentiated into an
outer and an inner layer respectively.

In Fupleetella, the hexactin-dermalin along the edge of the
cuff and of certain parietal ledges moy in some species be con-
siderably larger and stronger than those on the general surface.

Aund, frequently some of these large dermalin are seen situated
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more or less below the general level of the layer and seem to
furnish conneeting links between the dermalia and the hexactin-
prineipalia of the parenchymalia, indicating at the same time
their origin among the latter and their subsequent shifting to
the rank of the dermalia.

The gastralia are always pentaetins distributed withont re-
gularity. The unpaired distal ray dipping into the choanosome
is usually muech longer than the paratangentials. The same
gpicules extend into the exeunrrent canals as the canaluria.

On the sieve-plate beams, both the hexactin-dermalia and
the pentactin-gastralin ave ag a rule tolerubly stout-rayed and
have the ray dipping into the parenchyma not specially elongated
move than the rest. The paratangentials are in direct contact
with the eompact strands of parenchymalin. TFspecially the der-
malin lie closely ecrowded together lending a close-grained
appearance to their side of the beams.

As oscularie 1T propose to eall the pecaliarly developed
spicules occurring in u ving-like zone in connection with the
parietal osenla of many Fupleetella species (P 11, fig, 17 ; PL IV,
figs. 27, 28; &e.). They may lie partly in the iris-like oseular
membrane bat ave mainly situated on the gastral surface around
it. Ilere the zome appears as a whitish ring, forming a portion
of the wall of the gastral depression, the bottom of which is
perforated by a parietal osenlwm. This real position of the
oreularin has been correctly recognized hy I°. E. Senuvrze in
certain species ; however, to Marpsmapr it was apparently not
exictly known, a civeumstance which may have had much to
do in leading that writer to the asssumption that the parietul
oscula eould be elosed by the spreading out of the closely erowded
oseularia ('75, p.195).
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The oscularia ave small or medium-sized but mostly stout
gpicules with & variable number of rays. Nevertheless, many
Fupleelelle  species have eaelh a  certain  characteristic  form
predominating amongst them, so that they are of considerable
importance in the systematic of the genus. They lie, not in a
single layer, but superposed in several layers. The more deep-
ly sitnated and also those in the periphery of the ring are the
larger ; and especially the thetactin or diactin forms in these
situations lead over the oscularia into the parenchymalia on the
one hand, while on the other hand certain pentactin-forms
mediate their transition into the gastralin, It is then not withont
justification that I7. E. Sermvrze has referred them at one time
to the parenchymalia (L. aspergillum, oweni; '87) and at another
to the gastralia (F. regalis; 19°, p. 29).

The osenlaria begin to develop some time after the fivst
breaking through of the parietal oscnla; hence, they may be
entirely absent or only seantily developed in quite young speci-
mens or in those oscula whieh have buf compuratively recently
originated at the growing upper end of the body. This circum-
stanee may at least partially account for the fact that in several
known species of the genus the oscularia have remained undis-
covered. 1 ecan not explain their non-oceurrence around the
sieve-plate meshes, unless 1t be that the rigidity, which they
nndoubtedly give to the parts ocenpied by them, is here suffici-
ently provided by the compactly arranged parvenchymalin and
gastralin so as to make their presence digpensable,

The estegory of spicules or spicular rays, collectively called
the prostalia, iz in all cazes ecither intimately associnted geneti-
cally with the parenchymulin or may even be the protruded

parts of the purenchymaliu themselves,  In Euplectella, three sorts
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of prostalia are to he distinguished : irstly, the distally dirccted
ray of pentactin or hesaetin parenchymal principalia, already
noticed as oceurring in the cirenlar and longitadinal skeletal
heams of eertain species. Secondly, slender oxydiactins swollen
at the spicular center ; these oceur usually comitalia-like along
with the radial rays of dermalia and are often protruded ester-
nally in bristle-like bundles, especially at the free edge of the
caff and of eertain parietal ledges. Thirdly, the basalia or the
anchoring spicules, which are by far the most conspicuons and
important of all the prostalia,

The dasalia are as a rule pronged thread-like diactins, the
distal ray of which is exceedingly short in comparison with the
excessively prolonged proximal ray, but is terminally provided
with a miter-shaped knob, the anchor-head, supplied with a
whorl of retroverted anchor-teeth (P1. IT, fig. 16; &e.). The
latter are, as has been enunciated by previons writers, to be
regarded as secondary prongs—not rays. A short distance above
the head is the spicular center, at onee recognizable by the axial
eross within, In the head, the inferior extremity of the axial
filament is either irregularly swollen or split in a penicillate
manner into a few diverging branches. From abont the spicular
center upwards for a considerable length, the anchor-shaft is
armed with barb-like prongs, arranged in & broken spiral line
but at times disposed somewhat irregnlarly, The upper portion
of the shaft is perfectly smooth and thins out superiorly to a
fine point. The above basalin are grouped in bundles run-
ning along, and in direct apposition with, the external side of the
longitudinal skeletal beams in the lower part of the sponge-wall.
In forming the basal tuft, the bundles emerge from the parietul
tissues in a circle around the inferior end of the lateral wall,
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whicli is either open or closed by the bottom-plate. The sponge
throughout life is constantly regenerating and projecting new
anchoring spicules ; hence, young specimens of the same of vari-
ous lengths arve always to be found in abundance with head and
shaft still contained in the bundles within the parvietes. ith
the continued elongation of the shaft, which takes place parti-
eularly in the proximal ray, they are protraded downwards, the
head-end first, lo be dviven further and further into the sub-
stratum.

Exceptionally, the barbed basalia may be monactins brought
about simply by the entire obliteration of the distal ray, thus
bringing the axial cross to a position within the anchor-head.
Such a modification seems to exist in J. erassislellale T. E. Son.
(87, p. 82) and also in Flacopegma solulwm T'. I5. Sewr., a peenliar
form which is not without affinity to the Iuplectellide. Ior
the latter species I'. I&. Senurze ('95, p. 65) has expiressly stated
that the anchor-teeth, four in number to cach head, are to be
considered not as secondary spines but as real rays,—a view
whiech is not aceeptable, sineec the transverse axial ecanals as
plainly shown in his figure are very short and Ffur from extend-
ing even to the base of the tecth.

On the otlier hand, an essentially difterent type of anchoring
spicules—genunine pentactin anchors—has Dbeen discovered by
I". E, Senvnze as oceasionally present, in addition to the barbed
dinetin type, in the root-tuft of cevtain Fuplectelle species ([Y.
asperyillum, simplex, asper). The unpaired ray is prolonged into
the shaft whicli is perfectly smooth, while the short erneiutely
disposed rays at the inferior end are recurved and form the
anchov-teeth.  The latter are each traversed throungliout by the

axial eanal,
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Herasters—"These are, according to my conception, minute
hexacling which are invariably characterized by the presence of
4 number of slender, radially disposed secondary appendages—
the terminal rays—at the outer end of each ray. The axial
canal (PL IV, fig. 20; PL. V, figs. 80-34) is confined (o the
latter, which is ealled the prinecipal ray, and never extends into
the terminal ray, as can be easily demonstrated by examining
the spicule in & medium whose refractive index approaches that
of the siliccous matter. Not unfrequently the principal possesses
but a single terminal by reduetion, and when the two are in a
straight line, as is often the cuse, the external appearance is
exactly like that of a simple primary ray. However, the ex-
clusive presence of the axial canal only at the base will at once
reveal the composite nature of such an apparently simple ray.

The most constaut form of hexasters in Hupleclella is the
flovicome, which 1 regard as a variety of discohexasters. The
terminal dise, mstead of being uniformly developed all around,
possesses strong marginal prongs ouly on the side turned away
from the axis of the perianth of the terminals, while on the
opposite inner side the disc-edge remains smooth and obtusely
rounded, being only indicated by a hump-like curvature of the
surface (Pl TII, fig. 14, d; &e)). A parallel case of the same
modification is found in a new octasterophorous Rossellid, which
will be deseribed under the name of Rhiabdecalyptus ungui-
eulatus ; im this, the discoctaster exhibits a similar hand-like
development of the terminal dises.

In their general shape the floricomes show no noteworthy
variation in the different species of the genus. Therefore, in this
respect, as also in that of the number of terminals in a perianth
or of marginal prongs on the terminal plate, they are scarcely
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of importance in the systematic of the genus, save that their
size has in certain cases been found to be of use in the specific
distinction.

The place and manner of origin of the floricome as well
ns its subsequent history seem not to have been followed out
with aceuracy by previous writers. Tt arises among the external
trabeculwe beneatlh the dermal latticework. At a certain stage
of its development, the terminals are short and exceedingly fine
(PL 1I, fig. 10, L IV, fig. 11; &e.). DBy the time the perianths
have reached the definitive shape and size by the elongation and
flaring out of the still slender terminals, the entire rosette is of
the form which has been called by F. E. Scnurze the sigmato-
come (Pl II, fig. 11 ; P1. TV, fig. 12) and which he has apparently
taken for a separate category of hexasters in L. regalis (19', p. 28).
The distal portion of the terminals continues to thicken ; then,
the rudiment of the terminal disc is formed (Pl II, figs. 12, 14;
PL 1V, figs. 13, 14), which stage in the development of the
floricome has already been recognized by F. E. Scnurze in E.
aspera and Dictyaulus clegans ('95, pp. 29, 41). However, that
writer seems not to have observed its much earlier stage in which
the terminals are still quite short, and evidently on that account,
it appeared to him that all the radial rays attained their full
length, though much more slender at first than in the later state,
immediately upou their origin (le, p. 41). This is at any rate
not quite trne with the terminals of the floricome. "They do
grow gradually in length during their development, an obser-
vation which I Thave found perfeetly corroborated in the
development of the graphiocome also (Pl 'V, figs. 32-34).

The flovicome, after the complete development of its parts,

seems not to be destined to remain at the loews nascendt hut to
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be normally moved off towards the external surface, finally to
take a position at the extreme outer end of the distal rays of
the dermalia (P1. V, fig. 36). Analogous to the rhabditi of
Turbellarians, the floricomes originate in deep parts and shift
themselves over to the most superficial situations to effectively
diseharge their function as defensive weapons. This point in their
history seems to liave been hitherto entirely overlooked. As is
well known, it is usual to find a floricome to the tip of each
dermal hilt-ray on depressed and therefore more protected parts
of the external surface; wheress on more exposed parts, as on
the ledges, it is frequently missing or exceedingly rare.

The grapliocome may fairly be said to be tolerably constant
in FBuplectelln, notwithstanding it has not yet been discovered in
certain species (£, reqalis, cucumer, suberea, jovis & crassistellala).
I think that at least some of these species may yet be discovered
to be not totally wanting in the said rosette. Whenever present,
it is found, like the floriconie, exelusively in the external trabec-
ular layer. A remarkable fact, which has not been mnoticed by
previous writers, in connection with the rosette in ¢uestion, is,
that the sheaves of the fine needle-like terminals are exceedingly
liable to break off close to the dises at the outer end of the
principal rays, after the rosette has attained its full size. I
believe that this breaking off is in fact a normal process, by
which the rhaphides—a name that has been given to the liber-
ated terminals without the knowledge of their genetic connec-
tion with the graphiocome—are put in a position to be moved
off, with one of their ends pointed outward, towards the external
surface, probably by the same force that drives the floricome in
the same direction. TFinally they are found in the most peri-
pheral positions on the wall either scattered or in groups and
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especially in intimate association with the hilt-rays of the dermalia,
with their onter ends at, or sticking out of, the external bound-
ing surface (PL V, fig. 36). In such a sitnation and arrange-
ment, the rhaphides would serve in their own way as a power-
ful defense against attack from without. The excessive abundanco
of broken off oxyhexaster-terminals in perfectly undisturbed
specimens of certain Rosselid species has given me the impression
that the phenomenon is not peculiar to the graphiocome unlone.
The ozyhezasters (Pl. 11, fig. 15; &e.) have been found in
all Euplectelln species, except in K. simplex and F. nodosa.
Unlike the other roseties already referved to, these occur in both
the external and the internal trabecular layer. In these positions
they should serve as a defense against pernicious intruders.
While in E. oweni and curvistellata the oxyhexasters were quite
plentiful, I have found them rather sparingly in Al marshalli
and imperialis and particularly so in the outer trabecular layer,
—a circuamstance which may be correlated with the especial
abundance of gruphiocomes in the two last mentioned species.
The entire size of oxyhexasters and the different develop-
ment of their parts are of value, though not universally, in the
distinetion of species. A very noteworthy modification of the oxy-
hexaster is the clasp-like or sigma-like fibula of Z. joris (also
found in another Eupectellid, Holaseus fibulalus), the true nature
of which has been perceived by ¥. E. Scuuvrze ('87, pp. 78, 88).
We have here to do with a diactinose oxyhexaster, probably
derived from such a form ag I have called the hexaetin-shaped
or hexactinose oxyhexaster (lymma ‘97, p. 45; ¢ Derivate-Oxy-
liexaster of Scrmurzi, '99) in which each principal has only a

single terminal, i & manuer analogous to that in which a rod-
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lilkke diactin is derived from a simple hexactin by the suppres-
sion of the four cruciately disposed rays.

Of special interest is 7. suberea W. Tuous, in that it gives
gsome clue to the genetic relation between the oxyhexaster and
a form of disecohexasters, the onychaster (Pl X, figs. 12, 20, 21),
which appears strikingly like the former but is distinguished by
having exceedingly fine claw-like or branch-like appendages at the
outer end of the terminals. Tt is known with certainty that eertain
individuals of that species possess true oxyhexasters in abundanece
(Scrvrze '99, p.19; Torsext 'g2, p.24). Now, Torsext (le.)
made the interesting observation that in a specimen examined by
him the oxyhexasters were entirely veplaced by onychasters, and
further that in another specimen there occurred neither the one
nor the other in typical development but a form combining the
characters of both in that one or more of the terminals bore
cach a single hook at the free end, while the rest terminated in
simple points. The onychaster was evidently also seen by
W. Tromrsox in one or the other of the specimens obtained by
the ¢ Challenger,” for we see one represented in fig. 8, PL. V, of
the Challenger Report, which plate was prepared by that eminent
naturalist, although in the text of the report Scmurze held the
spicule of that figure (0 be of extrinsic origin. With respeet to
what might be ecalled the onycho-oxyhexaster discovered by
Torseyr, that writer justly concludes that it represents a form
intermediate between discohexasters and oxyhexasters. Cuses
suggestive of the same transition are also known in the genus
Aphyocallistes (A. ramosus, bovagei; Scnvize ‘95, pp. 77, 80).

Which of the two hexaster-forms, the onychaster or the
oxyhexaster, is then the more primitive ? Taken alone, the onycho-

oxylexaster would look just as mueh like an oxyhexaster on the
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verge of developing into a discohexasler as like a discohexaster
just before losing the last vestige of the terminal armature. Never-
theless, [ believe that discohexasters in the broad sense arve all to be
regarded as having been derived from oxyhexasters by complica-
tion of parts. I say this net on purely a priori grounds alone
but also from the nature and mode of the growth of hexaster-
terminals in general. Concerning the oxyhexaster of Fuplectella
in particular or of the onychaster of any genns, I have made
none or but little direct observation as to the development of the
terminals. However, in certain Rossellid species T have not
infrequently met with unusnally small oxyhexasters of typical
shapes, in which the terminals were presumably still growing.
How these grow in the flovicome (a discohexaster) and the
graphiocome (an oxyhexaster), has already been referred to in hrief
and will he deseribed in greater details under E. marshalli.
These observations seem to sufficiently warrant the induction that
the hexaster-terminals arve in all cases secondary appendages at
the outer end of the principals, or p‘rimar}' rays which alone
imeclose the axial filament,—local formations which at their inci-
pient stage are exactly comparable to the simple mierotubercles
or spines that so frequently besct the spienlar surface. 1t appears
then assumable that the diseohexaster-terminals originally ended
in simple points as the oxyhexaster-terminuls always do and that
the terminal dise or whorl of claw-like processes is, so to speak,
a tertiary strueture added to the simple end of the terminals after
these had grown to their full length,—a factual demonstration of
which changes is found in the development of the floricome.
Thus the ontogenetic and phylogenetic sequence of discohexasters
to oxyhexasters in general seems to be plain, and the onyeho-

oxyhexaster probably represents a stage of the pussage of the
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latter into the former. And yet, in view of the indubitable
cases of oxyliexasters reverting back again into the more primary
hexactin-shape (hexactinose oxyhexaster), a somewhat analogous
retrogression of discohexasters into oxyhexasters may be said to
be not altogether impossible (o imagine. Ilowever, if this really
takes place at all, it must be of casual oceurrence and would re-
quire special circumstantial evidenee in order to be recognized
as such.  The presence of the incipient forms of discohexasters,
i.e., the onychasters, among isolated members of different families
(Euplectellide, Melittionide) would probably requive for its
explanution an assumption of its independent origination at
separate points in the phylogeny by convergent adaptalion.

In all thirieen species ol Luplectelln are to be considered
as known at present. I will on the next page annex a key to all
these species, which should bring out the main points of their
structural differences and indieate to some extent the affinities

existing among them,
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Kzy o THE SPEoirs oF HUPLECTELLA.

w—The parenehymal principalia of the ciréular nnd Tongituding] skeletal heams are staur-
actins.
at, Spienles of the skeletal Leams never in fusion.

a®. Parietal ledges well developed ; oscularin of miscellaneons forme.., .oomseviinsmee
cebiasisenresaan s anntssiintrantbsnncnanserense i marshalli 1. {Sagami Sen; Surnga Gulf).

b=, Parietal ledges little or not at all developed; psenlaria mainly disctins,
a®. Oxyhexaster with straight terminals, 50-70 1 in dinmeter . oiicisme

T T E. oweni HHFRET. & Magsi. (NW. of Kyfishya).
b3, Oxyhexaster with terminal rays hent near the outer end, 75-100 p in diameter,
....... Vhassmseriasensrerssasssnansasesivsssivassiren L0y enruistelinle 130 (S, of Kyiiehn),
b1, Spienles of the skeletal heams in fusion, at least in the basal vegion,

e Parietal ledges not developed; all meshes of the skelotul framework with a
parietal osculum ench; oxyheXnster NOL PWEETIL uiiissesranssissrsrsnnanvasssrsssnsanans
S A AR Sl R e o B aimplez B EL Ser. (Sen of Dengal)

f%. Parietal ledges or protulierances well developed; a number of the jueshes of the
skeletal frumewark without parietalloscula; oxyhexaster present.

3, Ledges cut up into irvegular knols, flaps, &e; oscnlarin chiefly hexacting
anil pentacting wiwcvesesns cuseecn il tmperiatis 100 (Sagami Sea; Surnga Gulf),
a3, Leidges with Lolernbly sharp continnous edges.
at. Ledges low ; withont geaphiocome...E. vegalis 1. K. Som, (Sea of Bengal).
b+. Ledges prominent; with graphiocome... B. aspergiftem Ow.  (Philippioes),
bo—The parenchymal prineipalin of the civenlar and longitudinal skeletal beams are all or
at least partinlly exypentacting, or oxyvhiexascting with one soy divected distally od
radinlly.
¢t. The parenchymal prineipalin sre oxyhexacting with a rveduced proximal cuy,

Stauracting may oecur in addition.

% Distal tny of parenchymal oxyhexaeting armed with prongs and eonspicnigus]y
projecting oot of the externnl surface.  Oxyhexaster with short slender prineipals
und long terminals c.oocociiiinsiinniineecitin Bl aepern Bl X Som. (Indian Ocean).

S Distal vay of parenchymnl oxyhexactins mooth, not frecly prajecting (7); oxy-
hexaster with mwoderntely long and thick principals and short terminals.........
savanr rbinnnsen bRk bR e nre sns svuntasnsnasnssenersondin: crastivtelians F. IT5 Boml  (Mid-Pacific),

d'. The 1mrm:-|n+mni principnlia are smooth oxypentucting with entirely suppressed
proximal yay< THowever, oxyhexaeting may oceur in adiition,

#%, Distal ray of parenchymal oxypentacting reaching o the external snifiee Lut
not. beyond 5 yet, with ontwavdly projecting bondles of small thin diactins; no
L g Lok < 1 [~ S m—y (% 17,17 )~ S (D DR A ¢TI

k2. Distul wiy of parenchiymal oxypentactins freely projecting ont of the external
snrface.

o* Oxyhexaster represented by elasplike or sigmalike fibule (pxydinster);
seeulirin scepter-like monacling .coueoesee i jovis O, S (WL Indics).

72 Either typical oxyhexastor or onyehaster present; o e,
et Dody tubulae, searcely bellied; spicnles nowhere i fiwion; csenlavia
vzh rod-like dineting...omees e suberet W, Tnoxs, (Atlantic),
«*. Body distinetly: bellied 5 spienles in fusion in eertain parte; csenlaria
IBRHOWN. s ierniernnsnnacssmmsnisnsersssssmaniennc do Cltumer OV (Sevchelles),
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EUPLECTELLA IMPERIALIS I..
Pls. T & 1L

! BEuplectella oweni, Scnurze, ‘87, p. 81.
Luplectella tnperialis, Troua, '94, p. 365.

ln T I Scuvrze’s © Challenger' Report (p.81) it stands
recorded that tlere was found among the Japanese Hexactinellida
collected by Déperrery—in addition to u specimen of Huplectella
oweni—a completely macerated and much injured skeleton (320
mm. long) of Luplectella, in which the spicules seemed to be loose
above but below were fused into a firm latticework. This was
assumed as belonging to a very large and old individual of
E. oweni, in which the usually unfused spicules had become
soldered together. To my knowledge such a fusion of spicules
never takes place in the species mentioned (see anon under
F. oweni). 1t thevefore seems to me likely that Scmurze had
before him the specimen referred to by Diperreiy ("83 p. 105)
as having been obtained by purchase at Enoshima; and that,
particularly in view of the above mentioned character of the
skeleton, it belonged to the species which I am now going to
deseribe under the designation of J. dmperialis.

A preliminnry account of this species was given in 1894 in
the Zoologischer Anzeiger. Since that period no less than fifty
specimens have pussed through my hands, including all sizes
from one of only 30 wm. up to a giant of 825 mm, in length,
They were mostly collected by Kwara.

To give the exuct localities where they were obtained ; The

majority came from Yodomi (both Naka-no-Yodomi and Mauye-
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no-Yodomi; 313-548 fms. [572-1002 m.1) and Okinosé (Inside and
Outside by the Bishamon-line,® the Iwado-line, &c.; 235-313 fms.
[420-572 m.1). At Yodomi, Mr. TsvcHipa and myself had
the good fortune to capturc some with our own hands. Several
specimens algo came from Homba and a few small individuals
from Giokeba. TFurther in 1809 Kuma obtained for Mr. Owsrox
a specimen off Tago (on the western coast of the Proy. of Izn)
in Surnga Gulf near the 200 fathoms-line; this specimen was
identified by me as belonging to the present species.

I should put the bathymetrical range of 2. fmperialis as at
present known at 200-548 fms. (365-1002 m.). It is evidently
an inhabitant of deeper waters than 2. marshalli, which does not
occur at a greater depth than 160 fms. Desides, the nature of
the bottom differs with the two species, as is attested by the
matter interlocked in the basal tuft. While in the case of
E. smperialis this consists almost purely of volecanic mud or
sand of a gray color in the dried state, in the case of the other
species the included matter is invariably shelly.

In the fresh state the color of the sponge is u pale yellow,
often appearing rather dirty, being soiled by the mire of the
bottom. To the same cause is to be aseribed the grayish color
assumed by some specimeus on drying, which otherwise should
become perfectly colorless. Preserved in spirit the natural color
is dissolved away.

GexeEran Cuanracrers oF Nearny or Quite Funp-Grows

SPECIMEXS.

L. imperialis shows many points of close agrecment with
1 wspergitlum in vegard to external form and structure, indieating

=1 have nov pue down his Hne oo the chae of L XTIV I Ties between the Tines of
Pwide sl Sengenzuka: Togevamm <= the Village of Bishwuons
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a near relationship between the two. As in that species, the
tubalar body usually exhibits a gimple, horn-like eurvature, more
or less pronounced according to indiyiduals (Pl I). ITowever,
nearly straight forms or those only slightly bent in S-like or
irregular curves ure by no means uncommon among the larger
specimens.

The body is approximately cirenlar in cross-section. This
is at any rate constantly the case with the basal portion of the
body ; the upper portion may show certain irregularities in this
vespeet.  When quite full-grown the body is broadest at the
upper end and gradually nsarrows below towards the bulbouns
basal tutt (Pl. I, fig. 1). 1In less advanced stages of growth,
however, the shape is that of a slightly bellied tube, the broadest
part being situated at or near the middle (figs, 2 & 3) ; otherwise,
the breadth remains nearly the same from the broadest portion
upwards to the upper extremity. It is clear that after a
certain period of life, the growth concerns the upper region
only, the lower portion admitling of little or no growth on
account of the soldering together of the main skeletal ele-
ments, and that the continued growih in girth at the upper end
after the growth in length has ceased, finally converts the original
bellied tube into the eornucopin-like shape broadest at the top.
Thus, the specimen shown in fig. 2 would have yet to grow
broader in the npper region in order to attain the definitive
shape, sueh as that of fig. 1. I may say that up to the stage
when the body has growu to a length of about 8500 mm., the
shape of a bellied tube is invariably retained. Not unfrequently,
the body considerably exceeds that length—in some cases reach-
ing nearly 500 mm.—without deviating from the shape just re-
ferred to; while, on the other hand, others (e. g., specimen D
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of the list appended below) may have already acquired the
cornucopia-like shape when not much over a foot in height.
The variation evidently stands in relation to that of waximum
size, which different individnals arve destined to attain,

The following are dimensions of several specimens which 1
have measured :

il

X 5 - 2 a o
ok N el T = [ B — - B
2% [2g3/§ T |89 2 2
. jlEnT = |soe S8 O 4 Renisiks'on
2 ZraEe e BT EHE 3 T
G e 'Enég' g = ?I:a'—;.;‘.'_'g E F hpdy=shnpe.
=i FEeld 5385 £ 2
= R -
I'IIII‘I'- |IIII|_. . lf.l]ll.l- (FTIT -
A 175|145 | 16 25 17 Beallied-tnbular,  Carved.
230 1190 | 18 25 19 " .
€ 250 230 22 30 14 i Nearly straight.
D" 387 ‘ 333 28 4l A3 Cornucopin-like. Curved.

E 3% | 357 25 0451 44 Bellied-tubular, Nearly straight.
I 465 | 420 24 41-45 42 i i 7 A

¥ 478 495 | 35 57-65  (4-6Y  Cornucopia-like. Curved,

I 490 | 436 25 37-45> 34 Tubular. Nearly straight.

I 515 45 29 @ 40-38 58-69 Cornucopin-like. Curved.

J 50 300 32 23-06 T5-80

n ¥E
K 53 518 30 45-58  51-01 | "
L 810 TI0 39  78-81 110 0 Slightly bent.

The thickness of the body-wall, exclusive of the parietal
ledges or protuberances, does not exceed 2-3'/4 mm.

The dinmeter at the extreme Jower end of the skeletal tube,
inclosed in the busal tuft, is only about one-fifth of that at the

upper end.
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The parictal ledges or proluberances are very well developed
and constitute a very characteristic feature of the species. They
may in general be deseribed us irregular ridges which are sub-
jeet to frequent inlerruptions in their course and which, far
from presenting even surfices and edge-lines, are cut up into
numerous tuberenlar, knob-like or flap-like protuberances that
lend a peculiarly eorrugated or jagzed appearance to the sponge.
In this respect the present species presents a striking contrast
to its neavest allies, E. aspergillum and B, regalis.

At places the nappy ledges are seen running, numbers of
them together, in an oblique direction, one way or the other,
or in two iutersecting oblique systems; in other places they may
show an altogether irregular disposition, often bending, branching
or anastomosing in their course. They are certainly less con-
«picuously developed in young than in old specimens. In the
former there exists immediately below the cull’ a narrow zone in
which the ledges are scarcely or not at all developed (PL II,
figs. 4, G, 7); in the latter these may extend rvight up to, and
join the base of, the cuff on its underside (PL 1T, fig. 1). Towards
the lower extremity, the body is usnally denuded to a greater
or less extent of its peripheral loose tissues and with these the
ledges also (figs. 1-3), thus exposing the bundles of basal spicules
apposed to the skeletul latticework. So far as the prominences
ocenr on the parietes, they are either tolerably uniformly devel-
oped all over the body or may show greatest development in
the middle vegion. TIn the largest individual before me (spec.
L of the appended table) some of them measure as much as 14
mnr. in height above the level of the parietal oseula.

Certain flat lappets of the parvietal ledge, partieularly those
with a sharper edge, are distinguished from the rvest by having
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a row of isolated bristle-like spicules standing out along the free
edge to n length of aubout 4 mm. Tn some specimens such
fringed lappets are not at all uncommon, while in others they
occur only oceasionally and may even be entively missing,
Rounded protuberances never exhibit the prostal spicules.

The parvietal ledges form a rather steep wall to the valley-
like, depressed spuces between them, These spaces are elonguted
or irregular in coufiguration,—generally meandering and inter-
communicating, their shape depending npon the course taken by
the inelosing ledges. Some of the more extensive, depressed
areas may be said to have a comparatively fat surfuce.

The parietal oseula, which do not exceed 2 mm. in diameter,
open on the depressed arens. Their thin edges lie nearly on a
level with the general sorface of the latter, They are usually
found several together in the same area at intervals of 2-10 mm.
from one another. The distribution is on the whaole irregular,
though often a nomber of them in suceession are found in a line,
the direction of which depends upon that of the long axis of the
depression containing them. Exceptionally, isolated parietal
oseul may open by means of a canal on the side o1 even on the
summit of the external ledge. In specimens which ave still
actively growing at the npper end (figs. 3, 4), the openings are
in that region arranged more or less vegularly in transverse und
longitudinal rows at short intervals. This regularity is however
lost as the development of parietal ledges advanees in that vegion.

The extremely delicate dermal Intticework is, on close
extumination, just visible to the naked eve, except on the more
elevated portions of the ledges, where the surfuce presents

vather close-grained texture. The apertures into the ineurrent
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canals, visible through the dermal layer, reach 1 mm. or slightly
more in diameter.

The cufr (PL TI, fig. 8) iz thin and of varying width owing
to the irregularly undulating character of the edge-line. The
width also varies with the size of the specimens. Tn the largest
individual before me (spec. £ of the list on p. 62) it is 11-20 mm.
as measured on the upper surface ; 4-10 mm. in a specimen (&)
478 mm. hLigh; and only 2 mm. in a specimen (€) 250 mm. in
height. The free edee may show at places the same interrupted
fringe of marginalia as those found on certain lappets of the
parictes. The fringe is however of inconstant oceurrence. The
surface of the cull presents a close-grained appearance unless

injured.

The sieve-plute (PL. 11, fig. 8) is nsually arched like a wateh-
glass, but the convexity may in zome individuals be more strongly
pronounced than in others. The entire structure appears rather
frail owing to the comparvatively thin beams and large meshes.
The latter, in shape triangular to polygonal with rounded angles,
are however of variible size, the larger ones measuring as much
us 7 mm. across, Some of the beams are searcely '/, mm, thick
at their middle, while others may be 1 mm, and more in
width., The majority are more or less flatiened in an externo-
internal direction, the rest being more or less laterally com-
pressed. The nodes are frequently thickened in a knot-like
manner or widened into plates of considerable size. As in
L. aspergillum, the entire gieve-plate presents the appearance of
being divided by the stronger beams iuto a number of primary
fields and these again subdivided by weaker beams into the in-
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dividual meshes, Structurally the beams are compact, thongh
the constituent spicnles are never in fusion. On their iniernal
surface are to be seen pores, which arve the ontlets of excurrent
canals ; for, the beams possess the chﬁmher-luyer, and the inllow
and outflow of water evidently take place here as well as in
the lateral wall.

Observations on growing individuals corroborate T, L.
Scnvrze's view ('95, p. 25) with regard to the origin of new
beams and meshes in the sieve-plate. These arise by the split-
ting and shifting asunder, as it were, of the beams and nodal
plates already present. In other words, there arise in the tissues
gaps which gradually enlarge into new meshes. I have also seen
evidences of new beams, and therewith of new meshes, forming
themselves along the inner border of the cuff.

Compared with the sieve-plate of 7. regalis as figured by
F, E. Scuvrze (19), that of Z. imperialis presents on the whole

mueh larger meshes.

Wherens the greater upper portion of the sponge-wall
possesses a certain degrec of flexibility and elasticity, the lower
portion is firm owing to the fusion of the principal skeletal
clements in this region. As already mentioned, the lower end
of the body is well-nigh or quite destitute of the loose tissues;
in fact it may be considered as dead. Some distance before the
extreme lower end of the skeletal tube is reached, the exposed
longitudinal bands of the rather coarse looking, anchoring fibers
begin to become frayed ont inferiorly, scon to interlock among
themselves and to penetrate into the bulbous mud-bull that always
makes up the lower termination of the specimens.  Not only the

hasal tnft but also the lowest end of the internal skeletul tube
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itself penetrites the mud-ball. The sponge thus stands tolerably
firmly fmplauted in the substratum, unlike certain other species
(e. o, . marshalli) in whieh the body, being rooted by the basal
tuft ouly, apparently admits of being subjected to a free sway-
ing motion as it stands on the sea-bottom.

The buried extremity of the skeletal tube, which is narrowed
to about '/; the diameter of the sieve-plate at the superior end
and which iz quite dead, is found to be open when cleansed of
the mud ; a perforated bottom-plate does not exist., However,
in quite young specimens under 75 mm. body-length I have
found the inferior end, which probably stands yet unburied in
the mud, blindly closed by the living tissues (vide anon).

Turning our attention to the features of the parietes on the
eastral side (Pl TII, fig. 5), this surface is as usual checkered
with tolerable regularity by the transverse and longitudinal ridges.
Much less conspicuous than these are the two systems of the
right-handed and the left-handed oblique ridges. All the rvidges
bear nuwmerous small excurrent apertures, generally not more
than 7/, mm. in diameter. Many of the meshes too contain
each one large or 2-4 smaller pits, which, by holding the wall
against light, can at once be recognized as the apertures of large
excurrent canals arising in the external parietal ledges. The rest
of the meshes arve each occupied by a eup-like or pit-like de-
pression, the bottom of which is perforated by @ parietal osculum.
Not uncommonly two or more of these perforated meshes are
found in direct succession either transversely or longitudinally.
However, their distribution in rvelation with that of the other
kind of the meshes—the so-called interstitinl meshes—must be
said on the whole to be irregular,
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The meshes, whether perforate or interstitial, are nearly
quadratic but often somewhat elongated in the longitudinal
direction. They nre usunlly largest in the middle region of the
body, where they may mensure us muoeh as 4 mm. by 6 mm.
(spee. of of the list given on p. 62). Towards cither end of the
body they diminish in size down to say 2-5 mimn. in length of
the sides,

The nwmnbers of the transverse aud the longitndinal ridges
(which correspond to the muin skeletal beams pursuing the same
dircetion) as counted on two specimens (D & J of the list), both

of which had fully aequired mature form, were as follows:

Spee. Ds Bpee: ofi
Number of fransverse beams ..., 112 139
Number of longitadinal bewms at the upper
B et et eami s rawio st vinsiannskanssiirarnl LA 107(?) ,
Ditto, at’ the middle . oouiviciiiaininisiioion e &7 40
Ditte, ntithe lower end,,....veeieteeiiaesescs 2T 25

In four more specimens—all macerated skeletons cousisting
of fused spicules—1 have found the number of longitudinal beams
at the lower extremity to be 22, 23, 25, und 28 respeetively. It
then seems that we shall not be wide of the mark in stating
generally that the longitudinal beams in old individuals begin at
the lower end with a number somewhere between 22 and 28, and
that this number nearly doubles at the middle and triples or
quadruples at the upper end of the body. It goes without saying
that this multiplication is due to the splitting and divergence of
the bewms in their conrse. It often happens, especinlly close to
the upper end, that the longitadinal beams are incompletely or

but slightly shifted asunder, making it impossible to count their



E. IMPERIALIS,—SPICULATION, 69

number with exnctness. Tower down on the body, the counting
is however comparatively eusy, us is also always the ease with
the trapsverse beams throughout the entive length of the body,

these being everywhere velatively well separated.

SPICULATION.

The parenchymalia  prineipelic sve large slender-rayed
oxystauraeting, in which the longitadinally disposed axis is
usually much longer than the transverse. The former is straight
and in Jarge specimens may attain a length of nearly 100 mm.
and a breadth of 180 # or over near the spicular center. The
shorter transverse axis may be 30 mm. long. The two lateral
rays of this axis are somewhat inwardly directed as they arise
from the center, so that they may enter into the composition of
the transverse skeletal beams, which are more innerly situated
than the longitudinal. IEach point of intersection of the two
main systems of the skeletal beams is usually, though not
always, occupied by a single oxystauractin center; but not infre-
quently it shows none of this. Since therefore the rays are very
much longer than the sides of the skeletal meshes, caeh Team
of the skeleton is supported by several oxystauractin rays.

Along the inner border of the caff, i, in the uppermost
transverse beam of the skeleton, the principalia take a different
form in that they are lere usnully provided with a short distal
ray which extends radially into the euff, while the superiorly
directed, longitudinal ray becomes abortive.

The comitalin sccompany the rays of the principalia in
profusion, They are nearly exclusively elongate thetactins of
quite a fine ealiber, They muay be 30 mm. long with a breadth
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of 10-30 » and more near the spicular center. The rays arve
for the greater part of nearly uniform thinness; the ends are
slightly swollen and rough, the extreme tip being either rounded
or bluntly conical. The unilateral roy may be of considerable
length (up to 15 mm.) but more often it is relatively very short,
being sometimes only 1 mm. or even less in length. Tt sticks
out of the skeletal beams nearly vertically at indefinite positions
and in all directions. Among the comitalia I have on rare
occasions met with fine diaetins in which the snppressed rays
were represented by mere knobs at the center.

The longitudinal skeletal beams may attain a thickness of
over 1 mm. "The transverse beams are on the whole somewhat
thinner.

The obligue beams of the skeletal framework consist, unlike
those of the two other systems, almost entirely of thetactins which
are however guite similar to those just described. Some of these
thetactins may here be of moderate strength (up to 100 in
thickness) and may be regarded as representing the principalia
of the beams. Sometimes such stronger elements were found to
he oxydiactins.

The spicules of the skeletal beams above referred to begin to
undergo synapticular fusion in the well-known manner at the
lower end of the bedy and that at a time when the sponge lus
acquired a height of about 200 mm. With further growtl, the
soldering gradually extends upward to about the middle of the
body but probably never further than that; for, even in the
lurgest specimen (L) before me, T find all the spicules in the
upper. half in loose association with one another. Here secms
to exist unother point of difference from the closely allied

E. regalis ¥, I3, Sen., in which the soldering process appears to
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extend vight to the upper end of the body, though not into the
sieve-plate. DBy wmacerating large specimens and washing away
all the free spicnles, the wall of the lower half yields a skeletal
tube consisling of a continuons, filigree-like latticework of the
fused beams (Pl II, fig. 9). The tube is narrowest and firmest
at the lower end. At its npper end, the beams ure frayed out
into their separate fibers. The bundles of anchoring spicules,
running along the longitudinal beams in the lowest third of the
body, do not participate in the fusion except to a very incon-
siderable extent in the deepest parts in direet contact with the

beams proper.

The anchoring spicule or the basalin (fiz. 16) may reach a
length of 200 mm. or more and a breadth of 75 ¢ at the middle.
The axial-cross lies at some distance (250-320 ) from the extreme
distal end, which is swollen into the usual miter-shaped knob
(75-95 ¢t long, and nearly us broad) furnished with a whorl of
5-0 anchor-teeth. The latter ave much smaller and shorter than
in L. marshalli or oweni. Soon after its origin from the knol,
the shaft is ouly 19-23 ¢ thick. The first barb-like spine, on
following the spicule from the distal end, occurs shortly in front
of or behind the position of the axial-cross. I observe no
definite rule as to the arrangement of thlie spines on the shaft.
They may extend proximally for nearly half the length or more
of the entire spicule, imparting to that portion a peculiarly
glistening appearance when scen with the naked eye. Proximally
they become gradually smuller and wider apart until they altoge-
ther cease to exist, leaving the rest of the spicule perfectly
smooth up to the finely attennated upper end. Intprmixed among
the bundles of basalia-shafts on the gponge-wall, there are always
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found, but more frequently in small than in old specimens, short
and young anchoring needles in various stages of developunient.
The anchor-heads attain full size in this position and are sub-
sequently, along with continued elongation of the shaft, pushed
on downwards, finally to penetrate into the substratum.

The pavenchymalic which support the loose tissue covering
up the skeletal latticework, are agnin chiefly thetacting with short
unilateral rays; but nol uncommonly they are also hexaetins,
usnally with one axis whielh to a greater or less degree is more
elongated than the others; and oecasionally they are diaclins,
generally with knob-like indications of suppressed rays at the
spicular eenter, Desides these, there may oeceur, thongh ex-
ceptionally, any other form of spicules.  All are small to medium-
sized spicules, ® -7 mm. in length and with rays 15-30 ¢ thick
near the eenter. The ends of the roys are sparingly beset with
spinules and usually terminate in a conical poiut. These paren-
chymalia frequently eombine into loose, ill-defined strands, which
mostly extend peripherad ; otherwise, they sland isolated either
without any order of arrangement or with one axis pointing
towards the surface,

Amaong the diaetin-parenehymalin, those that are externally
proteuded us prostalia at the edge of the cull’ and of certain
parietal luppets, require special mention. We have here to do
with slender oxydiacting of very variuble size—up to 5 mm. in
length and 20 ¢ in breadth—in which the center is indicated by
a slight annular swelling.  Tn the positions indicuted, such oxy-
diacting sre usually numerously present and Jisposed in rvadial
arrangement.  Some lie still campletely imbedded in the body-

wall 3 others arve purtindly or completely projected out of the
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surface in coherent bundles, which stand each in sssociation with
the distal ray of certain especiully strongly developed dermal
hexaeting presently to be noticed. The bundles constitute the
bristle-like prostulin already deseribed. Just the same kind of
prostalia is known to oceur also in some other species; e.g., in
L. marshalli 13., E. nodosa T. E. Scir.

The osewlaria (fig. 17) ave mostly thick-rayed, plump-
looking hexactins and pentactins. Both these forms oceur in
about the same numerieal proportion. In addition to them, there
also oceur not uncommonly forms which nearly approach or
virtually are slauractins or compass-needle-like diactins. Their
size is exceedingly variable, those near the edge of the oscular
membrane being much smaller than others situated in more
peripheral positions in the zoue. The former may measure only
120 in axial length and 152 in Dbreadth of the vays, while
some of the latter may attain 430 # and 50z in the eorresponding
dimensions. The rays are either vounded af the end or pointed
und conical in shape. The spienles lie thickly crowded for the
most part in several layers and apparently without regularity as
to the disposition of the nxes in relation to the surfice of the
zone. In the case of osculn of comparatively recent formation,
the oscularia ave always much less numerous than in thoese of
long standing. Noteworthy is the fuct that there exist in the
immediate neighborhood of the zone certain hexacting and pen-
tactins, which, considered in respeet of position, size and general
appearance, might well be considered ns standing intermediately
between the oscularia on the one hand and (he lexactin-paren-

chymalia and the pentactin-gastralia on the other,
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The sword-shaped oxyhexactin dermalic of the general
surface are comparatively small and slender, the ray usually
nteasuring less than 1.5 mm. in length and 7-12p in breadth
near the spicular center. The distal hilt-ray is only 130-180
long. Exactly as in Z. vegalis, it graduvally tapers distally to a
fine or conieal point and shows obsolete prickles which stand
closely together near the onter end but are isolated and sparingly
present on the rest of the ray. The five remaining rays are
rough only at the ends. The paratangentials (220-350 p long)
of different dermalia tend to form a rectangular meshwork
(meshes about 5 mm. wide) in the depressed areas of the external
surface ; towards the snmmits or edges of the pavietal prominences
the arrangement hecomes irregular. The blade-ray, which pierces
the choanosome like a nail, is usually several times longer than
the hilt-ray,—oceasionally only twice but more often it is nearly
ten times as long.

Unusually large and strong hexactin-dermaliu oceur, together
with others of the more ordinary dimensions, along the enfl-edge
as well as on the highest parts of the parietal ledges, especially
in conjunction with the bristle-like prostalia already mentioned.
In these positions they may attain a size move than thrice as large
as the ordinary dermalin. Tu one specimen measured the greatest
axial length was 4.7 mm., of which 1.2 mm, belonged to the hilt-
ray, the breadth of the rays near the center being 40 2. "While
on the one hand there exist inlermedinte transitional forms between
the large and the smull dermalia, some of the former are, on the
other hand, mare or less deeply situnted helow the others, so
that they appear sometimes not unlike hypodermalin or otherwise
assume such positions as seem to justify their being taken for

parenchymal oxyliexactins,
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The gastralia are oxypentactins sparingly supplied with
minute prickles at the conieally pointed ends of rays. The
pavatangentials (200-450 g long, 13-15 p thick) are frequently of
unequal length in the same spicule and more or less bent so as
to form sn irvegular eross, The unpaired, distally directed ray
is straight and somewhat longer. As in all other species of the
genus, the gastralia are nowhere so regularly arranged as to form
a quadeate meshed latticework. Quite similar pentacting extend
into the excurrent canals as canalerie, whicl become more and

more sparse toward the distal end of the eanals.

The flovicomes look exactly like those of other Euplectelle.
In diameter they measnre 90-105 p, say abount 97 # on the average.
Ounly in very young specimens have I found them perceptibly
smaller (84-01 g dia.), but never so small as in £ warshalli.
The number of terminals to each principal ray varies from 7 to
12, The terminal plate shows 5-9 sharp teeth on the external
edge, while its internal edge is represeated by a simple obtuse
rounding of the surface, ns is usual with all floricomes (PI, TT,
fig. 14d).

In sections of a specimen 210 mm. long, I have found iu
abundance cases of the floricome in various stages of developing
its terminals (figs. 10-12, 14), They were all situated in the
subdermal trabecular spaece, which undoubtedly is the place where
the rosette in question arises and reaclies full development,
eventually to be moved ofi' to the apex of the hilt-ray of the
dermalin, In the earliest stage observed, the six prineipals were
alveady fully developed though still somewhat thinner than in
the mature state. Each principal, traversed throughout by the
axial canal, terminated externally in a lenticular dise, from the



76 I, IJIMA ;. TIEXACTINEDLIDA, T

margin of which arose n number of short, and uniformly exceedingly
fine terminals in o single whorl,  The terminals measured searcely
over 10 4« in length and together formed a wine-glass-like perianth
(fig. 10). T have fuiled to discover a still yonnger stage, much
as I have wished to do so; so that, the mode of development of
the principals must cver remain entively in the dark. On the
other hand, [ have succeeded in observing a continuous gradation-
ul series of forms leading from the above-deseribed stage up to
the completely developed floricome, The fine terminals elongate
and by flaring out at the outer end conyert the perianth into a
deep Dbell-like shupe (sigmatocome, fig. 11), (See p. 52). The
outer portion of the terminals has somewhat thickened, but the
extreme tip appears still pointed (fig. 142). 1t continues to thicken
especially at the tip; meanwhile, the latter passes into a state
which, when observed under a high power, appears as obliquely
and somewhat ronndly truncated (fig. 12; fig. 144). It may now
show small rudiments of the marginal teeth (fig. 14¢) and indis-
putably presents itself as an inceptional terminal plate of the
floricome. Tlig. 14 d represents a fully developed terminal in the
same scale of magnification as the developmental stages a, 4, and
¢ of the same figure,

In £ uspera, . E. Scuvize ('95, p. 29) found the terminals
of young flovicomes with a knob-like swelling at the free end.
In £ dmperialis and E. srarshalli, this is never exactly knob-
like but rather obliquely trouncated as already mentioned.

The oxyhevasters (fig. 15) measure 85-92 », ostly about 86 u,
i dismeter.  They are by far less numerous than the floricomes.
While in some phlices in the deeper parts several oxyhexasters

were found logether at no great distances from one another, they
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were decidedly rare in the parietal ledges. The principals are
excessively short, being represented by a knob-like swelling
separated from the central node Dby a narrow constriction.
They are quite unlike those in J. regalis, in which, according to
I". B, Scnvrze's representation, they should Le short but narvow.
The strongly divergent termiuvals, 3-5 to each principal, are
smooth, nearly straight and of moderate length.

The graphiocomes measure up to 330 ¢ in diameter. They
are tolerably common everywhere in the peripliery of the wall,
though it may be comparatively rare to meet with one in a
perfectly intact state. The slieaves of terminals may be 154 p
long and 20 ¢ broad. Detached and isolated terminals—i. e., the
rhaphides—are scattered here and there in the superficial region,
lying irregularly but mostly more or less vertically to the surface
along with the hilt-rays of the dermalia. In comparison with
L. marshalli, the rhaphides so situated are not so numerous,
The central remnant of the rosette after completely shedding off
the rhaphidial terminals, has been very frequently met with.
The discs at the end of principals are then seen studded all
over their external surface with small prickles, Different stages
of the growth of the terminal sheaf have also been found. The
rhaphides eomposing each sheaf are at first very short and ex-
ceedingly fine (fig. 13). For further account of their develop-
ment, see under £ wmarshalli.

In . regalis, which clearly is very nearly related to the
present species or to JF. aspergillum, T, IS. Scaurze has entirely
missed the graphiocome; nor does he appear to have seen any
free rhaphides. Nevertheless, 1 cousider it not altogether im-
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possible that further reseurch with more materials may reveal
the presence of the rosette in that species also.

The sieve-plate presents a spiculution somewhat differentiated
from that of the lateral wall. The principal parenchymalia are
here oxydiseting, smooth at the eenter and gradually attenuating
toward either end. They may attain 30 mm. or over in length
and 190 ¢ in breadth at tlie center. They are usually more or
less curved and often rather abruptly bent in accommodation to
the corners of the sieve-plate meshes. The accessoria, copiously
present and forming close bhundlles with the principalia, are likewise
predominantly dinectins and occasionally thetacting. The diactin
forms show either annulated or cruciately tubercled centers.
Certain diaetins are remarkably short in relation to their thick-
ness and may be called compass-needle-like.  The external surface
of the sieve-plate exhibits nearly regular hexactin-dermalia of
150-400 p uxial length, sparingly pregent on the thinner beams
but densely crowded on the mnodal plates.  The rays in these
spicules are relatively strong and acutely or bluntly pointed at
the roughened ends; the proximal ray pierces right into the sub-
jacent parvenchymal bundle. The gastralia on the inner surface
are less abundant. They are pentuctins of an appearance quite
similar to the dermalia save the absence of the free ray. All
the three forms of rosettes found in the luteral wall occur in the
sieve-plate also,—the floricome and the oxyhexaster very sparingly
but the graphiocome in abundance. Ilence, free rhaplides are
of quitc common oceurrence in the dermal layer. Tinally, it
may here be added that T have ascertsined by scctions the

preseuce of the chamber-layer in the sieve-plate.
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YouxGg SpEciMENS.

Of quite young Z. imperialis, under 75 mm. length (excl. of
the basal tuft), T have been able to bring together no less than
a dozen specimens, of which the smallest (Pl I, fig. 6) measures
only 30 mm. in body-length and 10 mm. in greatest hreadth.
They may be described in general as follows:

The body is bellied in a spindle-like manner, straight or
slightly bent and cirenlar in cross-section. Inferiorly it narrows
to a conically eclosed end, whence avise the basal spicules in a
small, almost solid tnft. Above, the body contraets in a much
less degree and ends almost truncated, the sieve-plate being only
slightly convex. The lalter structure is very frail, the beams
being quite thin ; the angular meshes nomber from aboul half a
dozen to a score according to the size of the specimens. There
is yet searcely a trace of the cuff. Numerous small parietal
oscula oceur alveady in the smallest speeimen above veferred to.
The general form thus elosely resembles that of young . mar-
shalli, in fact 1 think of all Fuplectelle species in the correspond-
ing stage of growth.

However, there are certain points by which the similarly
sized young of E. imperialis and FE, marshalli may be distinguished.
Firstly, in the former the external surface presents a more jagged
appearance and shows a larger munber of small, bristle-like,
prostul spicules, while in the latter the broader and more con-
tinnous parietnl ledges present on the whole n nearly even surface
(efr. PL 11, figs. 6 & 7 with PL IV, figs. 8 & 9). After attuining
a body-length of abont 70 mm., the parietal ledges in F. dmperialis

are alveady developed into the characteristic lappets or interrupted
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ridges, which, in such young specimens mueh more frequently
than in the older ones, are fringed with au irregular row of
bristle-like prostalia. Tig. 3, PL I, may be taken as an illustra-
tion of the general appearance of the sponge at the stage in
question. The parietal prominences are best deyeloped on the
middle of the body but are yet quite undeveloped cloze to the
sieve-plate end. They are nowhere so conspicuous as in old
gpecimens, but when compared with . marshalli of about the
same size, they give a jagged appearance to the sponge surface
sufficient to serve as a distinguishing feature.

Secondly, the size of the f{loricome presents a certain con-
stant difference in the two species, Tt seems that in all Euplectelln
species the said rosette is on an average somewhat smaller in
young than in old specimens. Now, whereas in old F. marshalli
it nover exceeds 802 in diameter, all the small F. imperialis
under consideration have it apprecinbly larger ; lere the diameter
may reach 01 # or over, although some other {iloricomes in the
same individual may run down to 84 ¢ in diameter.

Further there are some other points which at times may
serve a3 an aid in referring young specimens to one or the other
of the species in question. 1) The locality and depth from which
the specimens were olitained 5 for, so far as my knowledge goes,
the two species scem to lhave each its own sphere of distribution
both horizontally and vertieally (sce p. G0), 2) The character
of the substratum as exemplified by the matter contained in the
root-tuft ; for, while F. fmperialis exelusively inhabits sandy or
muddy Dottoms, the other species iz apparently confined Lo
the coarser shelly grounds. 3) The speecies of the Crustuecan
immute (see anon, under Miseellimeous Notes), Constant as the

difference in this regard seems to be, the drawback is that in



L. INMPERTALIS,—YOUNG SPECIMENS. 81

very young Fupleetella the inmate is more often absent than
present.

I may here add that the sieve-plate of young F. dmperialis
is perhaps less frail and less liable to be lost than in £. marshalli
of a similarly small size; for, T have found it preserved intact
in most cases of the former, while it was broken and lost in the
majority of the latter. Turther I may record that whereas in
yvoung L. wmperialis the sieve-plate was always only flatly convex,
it was often, though not always, much more prominently so in
individuals of the other species in nearly the same stage of
growth.

The approximate numbers of transverse and longitudinal
beams of the skeleton, as counted on four small specimens of
E. imperialis, were as follows :

s Sizo. of hody. ‘ Niimber of 1{11\;1;1:5:3::1;:[;
L..Illlngti:l {:‘:F:J of _ ::llg:{:gt transverse henms. l'E“'::;‘- l]‘]:)l?;'ldtl]e
. _ L —|
. 32 8 30 5
" > 5 25 20(2)
p - ke 26+ 23
d. GO _ 11 A5 v

A comparison with the numbers of corresponding beams in
fully adult specimens as given on p. (8, will at once show that
those of the longitudinal beams in the young (last row of the
above table) are, generally speaking, nearly equal to, or at any
rate not widely at variance with, the same as counted at the lower
end of mature specimens. This should mean that in the basal
region the longitudinal beams develop to their full or nearly
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full number at a very early period of life. With the growth in
girth of the sponge, the beams in question become wider and
wider set apart from one another, and if increase in their number
takes place at all in the said region, it can not be to any con-
siderable extent. An end is definitely put to their shifting asunder
or their new formation by the soldering together of spicules,
which process, as already mentioned, sets in at the sponge-base
when the entire body has attained a length of about 200 mm.
Quite a different cireumstance should obtain in the upper region.
With the growth of the body, many of the ever elongating
longitudinal beams undergo splitting at indefinite positions in the
cirenmference but especially frequently near the upper end to-
wards the close of the growth, when that end becomes the
broadest part of the entire body.

With respect to the inerease in number of the transverse
beams, the facts ascertained by F. E. Scnvrze ('gs, p. 25) from
B, simplex find corroboration in the present species, The maost
active seat of their multiplication is the upper end of the sponge
close to the cnff, where they lie most closely together and are
thinnest, being ecomposed of slender and evidently young
parenchymalia. Ilere the sponge-wall is youngest at all stages
of its growth and the formation of new transverse beams may be
said to be constantly tuking place until the sponge has nearly
reached its full length. After the expansion of the upper end
into the broadest part of the wall, there no longer exist signs of
their new formation.

The lower extremity of the body proper is, as already re-
marked, blindly closed at first and apparently lies free above
the surface of the substratum, the sponge being rooted by the
basal spicules only. Soon the condition changes. By the time
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the sponge measures 75-100 mm. in length, the lowest end of the
body encroaches upon and begins to bury itself in the substratum.
This seems to cause degeneration of the soft tissues at the extreme
inferior end, which henceforth remains open as hefore described.
A perforated hottom-plate, such as occurs in E. marshalli,
E. oweni, E. jovis, &c., does not here come into formation ; it
develops, in my opinion, only in those species in which the lower
end of the body remains life-long apart from the substratum.

MisceLLANEous NoTES.

E. Amperialis has reeently been pointed out by F. E. Scnurze
(19', p. 29) as having its nearest ally in F. regalis of the Indian
Ocean. I should think the latter species is about as nearly, if
not more nearly, related to E. aspergillum. Indeed, so close
seems the agreement between the single specimen on which
L. yegalis is based and the not fully mature specimens of the
Philippine species, that, should the graphiocome come to be dis-
covered in the Indian form—which contingency I presume to be
not altogether unlikely with examination of more specimens—
there would remain probably only some slight differences in ex-
ternal form to fall back upon as differential characters between
the two species.

On severnl specimens of I2 2mperialis were observed un-
mistakeable signs of the regeneration of loose tissues at such
parts of the external snrface as had been stripped of the ledges
and flake-tissues by some mechanical eause. I ar more suhstan-
tial deformities arise in connection with the vepairing of such
injuries as the breaking off; rending, twisting or bending of the
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body-wall. Remarkable was the case of a specimen of medium
size in which the body, instead of being tubular, was more like
a compressed sac,—probably brought about in consequence of
tearing and other injuries sustained by the wall at several points.
The upper end of this specimen was closed by a sieve-plate
which bore the appearance of having been secondarily formed
after the loss of the original one. It would be superfluons to
enumerate all the other cases of malformations due to similar
causes.

Once a specimen was obtained which was normal in all
respects except in bearing on one side near the upper end a
second shorter tube, connected with the first by means of a short,
solid, lateral bridge, through which the parenchymalia of the
one tube passed into the other. The smaller tube thus appended
looked very much like the upper torn end of a distinet indivi-
dual, having a regular sieve-plate above but being closed by
regenerated tissues at the opposite end. In fact I do not know
how to explain this abnormality unless it be that we really have
to do with such a portion of a separate individual which came
into fusion with its neighbor previous to its becoming cut off
from its hasal region.

Finally a few words about the commensal inmates. It is
interesting to note that the two species of Fupleelella oceurring
in the Sagami Sea, viz., L. imperialis and F. marshalli, have
each « special macrurous Crustacea as inmate in the gastral
cavity. For the first named species, this was a species which
unfortunately could not be satisfactorily identified, althougl
Dr. Kisuizouye for wy sake kindly made eflorts at its deter-
wination. It comes nearcst to both Alpheidie and EHyppolyt-
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ide and yet iz mot exactly ndmissible into either family.
The body of the Crustacea, which may be about 40 mm. long,
is laterally compressed ; the keeled cephalon is bent in hump-
like manner and supplied with a small rostrum ; the eyes arve
exposed, not covered by the prolongation of the cephalic cara-
pace; the mandibles with palpi; the third maxilliped robustly
developed ; the first leg chelate and symmetrically paired ; ete.
A noteworthy circumstance is the fact that this Crustacea oceurs
each time singly in the gastral cavity—not in a pair as is usually
the case with Spongicola venusta of E. marshalli and L. oweni.
The Crustacea was only exceptionally absent in the larger
specimens of the sponge but quite frequently in the smaller
under 75 mm. body-length. A certain relation seems fo exist
between the size of the inmale and that of the host, probably
as the result of the former entering the latter when both are yet
small and their continuing to grow together.

Once an oxyrhynchous crab, Cherilia (closely resembling
C. longipes DaxA), was found instead of the Macroura. Among
the other inmates Ophiurons were not uncommonly represented
by two or three different species at a time.
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EUPLECTELLA MARSHALLI 1.
Pls. II1, IV & V.

Luplectella Mavshalli, 1anra, '95, p. 93.

Uunder the above designation in 1895 I briefly described a
second species of Juplectella inhabiting the Sagami Sea. Though
evidently a very close relative of L. oweni Herxr. & Marsn,,
long known as from Japan, it clearly deserves to be considered
as a distinet species.

L marshalli beeame oviginally known to me from Daoketsbha
(see p. 13). Depth 75-160 fms. (137-292 m.); bottom shelly.
As spots where one may be almost certain of securing specimens of
the species, I may meution: Matswa Lighthowse line by Mera
2-3; Bna line by Mera 2-3; &e. Since the first specimen was
brought to me by Kuma in 1894, scores must have been taken
on the same ground by different collectors, I myself having to
account for a goodly number. Apparently the species flourishes
there in luxuriance, alone by itself and not in assoeciation with
E. dmperialis, which belongs to a deeper bottom of a quite
different nature. It has thus afforded me a rich series of
materials which has enabled me to institute « much eloser study
of it than of any other species of the Hexactinellida.

However, Doketsba does not seem to be the only locality
where . marshalli is found. During the cruise of 8.8. * Onoura
Maru * on behalf of the Fishery Bureau of the Japunese govern-
ment in 1893, a young specimen, only 44 mm. long, was
obtained off Okada, a smull village on the northern coust of
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Vries Island. Nothing further is known about the circumstances
of its capture. The specimen was kindly given me by Dr.
Kisiixouve for investigation and I hold it as belonging to the
species now under consideration. Tt contained in the gastral
cavity a single Spongicola venusta.

TFurther on May 7, 1900, the U. 8. Fish Commission Steamer
¢ Albatross * obtained by means of tangles a small, much
macerated Fuplectelle at her Station 3700 (Senoumi in Suruga
Gulf; depth only 73 fs. [133 m.]; bottom voleanic mud and
sand). I was on board the ship at the time and although I could
not undertake a microscopical examination of the specimen, T
have judged it to belong to . marshalli from its general external
appearance. The Crustacean inmate was Spongicola venusla. The
other cateches at the same station were quite similar to those
usually obtained at Doketsba.

The general color of the sponge in the fresh state may be
called a light salmon or a pinkish buff. Tt is deeper and
brighter than in L. 2mperialis. ~When dried or preserved in
alcohol, specimens become entirely colorless.

In fresh specimens obtained by me July 17, 1895 and April
1, 1900, I have noticed with the naked eye numerous small spots
of a deep orange-yellow in the substance of the sponge-wall.
The larger spots, irregular in outline, measured nearly half a
millimeter across. They were most distinetly visible on the
gasiral side but were also present imbedded in the deeper parts
of the parietal ledges. I believe the same spots are to be seen
in a greater or less quantity in all individuals and at all seasons
of the year. When put into aleohol, the orange-yellow color is
dissolved away and the spots become lost in the general white-
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ness of the tissues. In specimens preserved in weak formalin,
the color has likewise disappeared but the spots remain distin-
guishable, being more opaque than the surrounding tissues.
Osmic acid has blackened the spots. T think the eoloring matter
referred to, which is combined with oil-like spherules contained
in the cells composing the spots, is the same as that which is
diffused in the soft tissues and g¢ives to these the before men-
tioned pinkish-buff color. The cells of the spots will find further
treatment under the histology of the soft parts. (See anon
under Thesoeytes).

Geyeran Cuarscrers of NeArny or Quite Furrn-Growy
SPECIMENS.

The body may be described as a gently bellied tube with
an irregularly corrugated external surface (Pl III). The sieve-
plate is strongly arched ; the basal tuft, large and elongate. The
broadest part of the bady is usnally, but not always, situated some-
what below the middle; so that, the general shape is frequently
not unlike that of a lamp-chimney, while in others it more
resembles a Dbarrel or a cucumber. Young specimens show a
shape approaching that of a spindle. The cross-section is on
the whole circular, exeept at the extreme lower end which is as
a rule more or less distinetly compressed. The following arve
measurements of some of the larger specimens taken up at

random :
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Sqet Length of body Dimueter of ]);;?Tii:x:ti |1E::u=1:;(l!y ll;]::e;li:]::ﬁ:;:;s%l
(excl, of basal tufi). sieve-plate. laﬁlg;s 1?: 1‘.]321}*. w'f;;‘f;‘ x
mm. mm, | mm. | o

4 1232 25 44-34 2327

B 123 30-33 45-53 1425
(4] 143 32 550 17-31
D | 144 21-29 44-52 12-14
g | 1 23 46-48 12-16
I 182 41 (3-65 10-34

G 1953 33 60 15-37

Specimen @ of the above list is about the largest specimen
of the species I have as yet met with.

The body-wall measures not more than 3 mm. in thickness,
leaving the height of the pavietal ledges out of consideration.

The ratio of the body-length to the greatest breadth may
be put down as 1:0.3-0.44. In comparison with either F. imperialis
or E. oweni, the body is considerably shorter in velation to its
breadth.

The parielal oscule, not over 2 mm. in diameter, are rather
irregularly scattered. They lie in broadly pit-like or elongate
valley-like depressions of the external surface, sometimes singly
and at other times in groups, but without a definite rule as to
their relative position. Those opening on the same depressed
area are separated from one another by an interspace which is
either gently convex or nearly flat and varies from 1 mm, to

*The Huctnation of diameter in the snne individualy to be noticed in this colummn, is
miinly doe to the varions degvees of the development of the povietal ledges at different
puints of the circumfercnce, Leaving aside these ledges, the cross-section of the body may
be said in general to be approximately eirenlar,
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5 mm. in width, Others separated by a prominent parietal ledge
are frequently 8 mm. or more apart.

The parietel ledge is very well developed and gives a strikingly
charaeteristic appearance to the sponge. It is broad and generally
round-edged but quite irregular as to the course and configura-
tion it takes. Sometimes it remains rather low and exhibits an
approach to a checkered arrangement in that it runs in inter-
secting transverse and longitudinal systems (see fiz. 2, Pl TIT).
Much more usnally the ledges rise in irregular erests, lappets or
tubereles of variable leight and extent. These present an
appearance on the whole quite different from those of . 1umperialls
in being broader and more bold in their outlines. The crests
may pursue @ plainly oblique conrse after the manuer of those
in B, aspergillwm (fig. 1, PL II1), but this ic by no means
general. TIn fact, they may run in any divection, often tortuously
and as often branching and anastomosing in an altogether in-
definite manner. They ure generally in greatest development
where the sponge-body is broadest. Here they may be 10 mm,,
sometimes even 15 mm., high, as measured above the level of
the parietal oscula. Close to either end of the body, the ledges
are on the whole low, though by no means unniformly so at
different points or in different individuals.

Originally separate purts of adjacent ledges may, during
growth, come into contact and fuse together. In this way is to
be explained the origin of the biidge-like connections which lhave
been now and_then ohserved. The growing ledge may oceasion-
ally so encroach from all sides upon the position of a parietal
oscula, that there finally arises & narrow eanal opening externally
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at some point on-the ledge itself and leading internally into the
gastral cavity.

The fine dermal lalticework s searcely discernible by the
naked eye but under a hand-lens may be seen to extend all
over the external surface, except on the thin iris-like oscular
membrane, The nodes of the delicate lattice generally appear as
minute whitish spots. Through the layer are everywhere to be
seen, in varying degrees of distinetness, the entrances into the

incurrent canals. These are of all sizes under 1 mm. diameter.

A cuff is usually more or less distinetly present. In several
specimens, it was plainly developed for only a portion of the
sieve-plate circumference and merely suggested for the rest. It
is as a rule dirvected obliquely upwards; exceptionally, however, it
becomes nearly horizontal. Tts free edge is always uneven and
and ocecasionally even deeply indented, thus giving unequal
breadth to the cuff in different parts. Measured on the upper
surface, the breadth may be as much as 10 mm,, but generally
is much less. On the lower side, the cuff is joined by the parietal
ledges which run between the last oscula at this end and are
liere comparatively low. Desides being somewhat thinner, the
cuff’ differs from the average crests of the parietal ledge in being
rather sharp-edged instead of being rounded, and in showing a
fringe of fine, inconspicuous marginalia, projecting to a length
of less than 1 mm. Dut this difference is of no essential im-
portance, since certain parietal crests have been occasionally
found having characteristics exactly like those of the cuff.

The sieve-plate may show in some cases a convexity ncarly
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equal to that of an ordinary watch-glass. More frequently it
presents a stronger arching, being often of the shape of a hemi-
spherical vault, The meshes are smaller than in Z. smperialis
and never exceed 4 mm, in their greatest width; they have
mostly a shape varying from oval to triangular or polygonal, the
corners in the latter cases being invariably rounded. The beams
are comparatively strong-looking and are distinetly laterally com-
pressed like those of F. aspergillum or ZF. oweni. Seen from
above, the majority are less than 1 mm, or even half a millimeter
in width ; but the same beams, when seen from the sides, may
be considerably wider, up to nearly 2 mm. in the case of a
strong beam. Towards the nodes, as seen from above, the beams
either maintain their width uniformly or broaden so as to form
a more or less distinet nodal thickening. Oceasionally a beam
or a node is so broad (up to 3 mm.) as to deserve to be called
plate-like. A distinetion of the meshes into the greater and the
lesser—the former bounded by wider beams and containing a
number of the latter—can not be made in the present species.

The surface of the sieve-plate beams is on the external side
close-grained and compact-looking, while on the inner side are
seen small excurrent openings scattered between separate strands
of fibers.

The lower end of the sponge-body (1. 1V, fig. 5) is likewise
closed by a perforated plate, the botlom-plale (see p. 40). Though
often found in a damaged condition, the occurrence of this plate
seems to be constant in the present species. It is a direct conti-
nuation of the lateral parietes; thin, measwring not more than
about 1', mm. in thickness; tolerably even on hoth surfuces;
and nearly flut or outwardly convex. The skeletal framework
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of the lateral wall ceases to exist just around the bottom-plate,
so that the texture of the latter is entirely soft, being nearly
exactly like that of the parietal ledges. There can be no doubt
whatever that the round perforations of the plate are morpholo-
gically and functionally the same as the parietal oscula or the
sieve-plate meshes. In the main middle portion of the bottom-
plate, the oscula are irregularly scattered, while in the periphery
directly adjoining the last cireular beam of the skeletal frame-
work, they are somewhat larger and more closely set, leayving
between them narrow beams by which the more central portion
of the plate is attached to the lateral wall. The plate therefore
most easily breaks off at these weak points in the periphery.
The internal surface shows a number of small excurrent aper-
tures ; the external surface appears essentially fhe same as that
of the lateral wall.

The bundles of basal anchering spicules emerge from the
lateral wall in a cirele near the juncture of the latter with the
bottom-plate, soon to form a soft and silky basal tuft in the vsual
manuer. Since now, as already noticed, the lower end of the
sponge-body is compressed, the inverted hollow cone formed by
the basal spicules immediately after their emanation from the wall,
is likewise laterally flattened. More properly speaking, this primal
portion of the bagal tuft is wedge-like in shape. Tt is perfectly
free of foreign objects interlocked among the fibers and I have no
doubt that this portion stands above and clear of the surface of
the substratum. Now, the compressed state of the tuft just before
it sirikes root into the substratum, would give to the sponge a
greater freedom for swaying in one direction than in any other,
I think it quite likely that this circumstance stands in a definite
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relation to the prevailing direction of the movement of the sur-
rounding medivm. The lateral compression of the body, especially
at the base, in so many other Lyssacine Hexactinellids may
possibly fall under the same eategory of phenomena.

For the rest the basal tuft penetrates into the sea-bottom
and represents an irvregolar, clongate and often bulky mass, in-
closing a fair sample of the bottom (fragments of sponges,
Bryozoa, Mollusea, &e.; sand and pebbles). The lump is frequently
wuch longer than the sponge-body proper. I c¢an not tell
whether or not, it is simply due to the loose character of the
substratum in this case, that such a large bhasal mass is taken

up with the sponge.

The appearance of the wall on the gastral side (Pl. IV,
fig. 4) is essentially the same as in other Fuplectelln. The
transverse ridges ave on the whole well set apart from one another,
notwithstanding the frequent oceurrence of anastomoses by means
of obliquely ruuning ridges. The longitudinal ridges shiow less
regularity of arrangement in so far as they often run in pairs
unusually close together. Such double ridges occur without
definiteness as to their position. The two may remain nearly
unchanged in relative position throughout their entire length ; at
other times they may in their course either fuse into one or
diverge into two indubitally distinet ridges.

Close to their juncture with the sieve-plate, the transverse
ridges are usnally searcely recognizable as such. We rather see
here only obliquely and longitudinally runming ridges or beams,
which above puss divectly into the formation of sieve-plate heams
(upper part of fig. 4).

The beams of the skeletal framework, which form all the
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ridges seen on the gastral surface, are more often composed of
several strands of fibers in close union, than of a single compact
strand. With respect to the relation between the different sys-
tems of skeletal beams, it may here be mentioned that the
oblique beams very frequently blend into the transverse as well
as into the longitndinal beams, besides entering into all sorts of
relations at the points where they intersect these. Some oblique
heams are plainly seen to pass between these two systems ; some
to penetrate through their separate strands or fibers; and others
to pass over even to the inside of the transverse or to the out-
side of the longitudinal beams. In short, the oblique system of
skeletal heams may be said to permeate the two other systems
rather than to occupy an intermediate position. As a separate
system, the oblique beams in 2. marshalli ave apparently in a
state of less differentiation than in many other species, e. g.,
E. qmperialis. 1 shall have later to return to the adult skeletal
beams when I come to treat of quite young specimens.

The rectangular meshes, formed by intersecting transverse
and longitudinal ridges on the gastral surface, are either quad-
ratic or somewhat elongated in the longitudinal direction. They
are largest at the most out-bulged portion of the sponge, where
they may measure 4-6 mm. in length of sides in large specimens.
In conformity with the irregular distribution of the parietal
oscula as seen from the outside, no definite rule can be laid
down with rvegard to the relative distribution of the so-called
interstitial meshes and those perforated by the oscula. XNot
infrequently, either kind of mesh may be seen several in
sucecession transversely, longitudinally or obliquely in one direction
or the other.
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SPICULATION.

L. Marshalle i3 one of those species whose spiciules remain
all perfectly free, never and nowhere hecoming soldered together
by synapticulze. I am inelined to bring this in eorrelation with the
fact that no point of the living parts is in direct contact with
the substratom (see p. 45).

The composition of the parenchymalia is essentially the same
as that which I have deseribed for 7o imperialis. The large or
medium-sized stanractin principalia, common to the transverse
and the longitudinal beams of the skeletal framework, have
slender tapering rays which are subterminally roughened and
generally conieally pointed at the ends. The rays may be 110 s
thick near the spienlar center, the longitudinal axis being 45 mm.
or more and the transverse 20 mm. in length. The two rays
constituting the former axis are uvsnally of uneqnal length but
form a straight line, while those of the latter are symmetrical
in length and form with each other an obtuse angle open towards
the axis of the body, or are at any rate bent to conform with
the curvature of the circumference. Towurd either end of the
sponge, the stauracting become smaller, the rays at the same time
approximating in their relative length.

The eomitalia to the above principalia ave, as usnal, mostly
thetaeting ; oceasionally also hiexaeting, paratetracting or pentactins,
and rarvely diactins, In ull these, the rays in an axis, which
runs along with the principalia, are greatly prolonged (up to
2 mm. or more in axial length) in excess over the remaining
ray or rays which spring out more or less vertically from the
beams, The diactin comitalia have the center marked by an
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annular swelling or by erucintely disposed knob-like rudiments
of the suppressed rays. The prolonged comital rays are mostly
under 25 in breadth near the center; they taper outwards,
thence to maintain a nearly uniformly thick, filamentous caliber
to the end, which is rounded or conically pointed and subter-
minally rongh-surfaced.

Scattered here and there among the fibers of the beams in
question, I have on certain occasions found small hexacting,
pentacting, stauractins and such like, whose short rays made them
appear to be somewhat distinct from the other much elongated
elements but which are probably to be classed together with
these simply as cases of arrested development.

The obligue beams of the skeleton show a similar eomposition
save the absence of stauractin-prineipalia. Slender thetactins and
paratetractins predominate among their elements; frequently
intermixed with these are pentacting and hexacting of moderate
strength, Just the same elements constilute the parenchymalia
of the flake-tissue, in which they are arranged either loosely or
in small bundles. A number of the latter in radial and rafter-
like arrangement serve to support the parietal ledge, similarly
as deseribed by ¥. E. Scuvrze ('87) for I. aspergillun.

As a category of spicules elosely associated with parenchy-
malia must be considered the prostal oxydiacting, whicl, ocenrring
in comitalia-like bundles around the distal rays of certain der-
malia, cause inconspicuous bristle-like projections along the edge
of the enfl’ and of ecertain parietal erests. The same sort of
spienles is aleo known in L imperialis, F. nodosa, &ec. (p. 72).
In the present speeies, the oxydiaetins in] question are small,
being at most about 1 mm. long and not exceeding 8 1 in thick-
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nees near the center. They are smooth all over but usually
show a geutle annular swelling at the center. They are not to
to be confounded with the rhaphides (Pl. V, fig. 80) which are
similarly grouped around the distal rays of dermalia but are of

a quite different origin and character.

The oscularia (Pl TV, fig. 27) are of quite varied shapes
and sizes, The more common forms are diactins (compass-needle-
like, with either two oppositely or four cruciately disposed central
knobs), thetactins, stauracting, paratelractins and pentactins.
Rays smooth, moderately thick, reaching 3302 or more in
length and 35 in thickness near the center. Tt is diffienlt to
point out which of the above mentioned forms is the predominant.
The diactins are more commonly located near the edge of the
oscular membrane ; some of the thetactin and pentactin forms
stand intermediate respectively {o the parenchymalia and the
gastralin in points of general appearance and mode of oceurrence.
For differences from the oscularia of . ¢mperialis and . owend,
compare fig. 17, L II, with fig. 10, PI. VL.

The haselia (Pl 1V, fig. 26) have a broadly miter-shaped
anchor-head, measuring 90-110 p across from tip to tip of the
oppositely standing teeth. The latter are strongly developed and
are 5 or 6, sometimes 7, in number, The apex of the head is
cither rounded or pointed as in a Gothic arch. The shaft is
about 26 thick at the point of its origin from the head,
whenee it gradnally narrows above until at a short distance above
the position of the axiul ecross (which lies nearly 150 away
from the origin of the shaft), the thickness measures not more

than 12 Tt then begins to thicken again, up to the maximum
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thickness of 35 . The axial cross has been determined to be
(always ?) simple, that is to say, having a single cross-piece.
Closely above the position of the cross ave the first barb-like
spines, of which there are usually two opposite each other, or
somelimes more than two in a whorl. The rest of the spines are
arranged along the shaft in an approximately regular spiral row.

The bundles of basal spicules, so long as they run alongside
the skeletal tube, ure as a rule entirely covered by the flake-
tissues—not exposed by the falling off of the latter. Superiorly
they extend in the wall for fully two-thirds of the body-lengtl.

The dermalio (P1. 1V, figs. 16, 28 ; PL. 'V, fig. 36)—sword-like
liexacting as usual—have rays which are on an average 10 g thick
near the center and taper out to more or less sharply pointed
ends, In certsin specimens, however, the hilt-ray was often
bluntly rounded at the end, but never showing a swelling in its
course. The length of the hilt-ray is 130-170 y, on an. average
150 p1 3 blade-ray generally more thun 3 times as long, up to
700 p; guard-rays somewhat longer than the hilt-ray. These
form the well-known dermal latticework, the meshes of which
are about 200 2 in width. Both the hilt and the blade rays
possess for the greater part of their length sparingly distributed,
minute tubercles. The guard-rays are nearly quite smooth all over.

A specially large size is attained by those dermalia which
are sitnated along the free edge of the cuff and of certain parietal
crests and whose hilt-ray stands in association with the prostal
oxydiactins already described. These dermalia are frequently
nearly 2 mm. long, the hilt-ray measuring 300-400 ¢ in length.
The rays may be twice as thick as in the ordinary dermalia of
the generul surface,
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The gastralia—slender-rayed pentacting of medium size—
are quite like the ordinary dermalia. The paratangential rays,
140-200 2 long, are often bent and of uneqnal length in the same
spicale. The distad directed, unpaired ray is straight and
frequently more than thrice as long. The gastralia are rather
isolated in their distribution, especially so on the inner surface
of the exemrrent eanals, in which they receive the name of
canalarie (Pl. IV, fig. 28).

The floricomes (Pl. IV, fig. 10) are very common, but less
so in the elevated regions of the parietal ledges than in wmore
depressed parts. They occur both subdermally and at the apex
of dermal hilt-rays. Diameter 70-80 p; principal rays under
6 in length as measured from the central point of the rosette.
The number of terminals in a perianth varies from 9 to 12
Marginal teeth of the terminal plate are well developed; 3-5 in

number,

The oxzyhexasters (Pl IV, fig. 17) are much less numerous
than the floricome. They occur both subdermally and subgastrally.
Oceasionally T have met with some lying outside the layer of
dermal paratangentials, They are least numerous, even rare, in
the ledges. At certain other places, as, e.g., near the parietal
oscula or in the subgastral region, they ure tolerably common.
Diameter 75-83 . Each ghort and thick prineipal ray bears 3 or
4, sometimes only 2, diverging terminals. The latter moderately
strong, smooth and nearly straight or ouly slightly bent.

The graphiocomes (Pl. IV, fig. 19; see also fig. 28) are
probably the commonest of all the hexasters. They occur in all
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parts of the sponge but are confined to the external trabeeular
region under the layer of dermal paratangentials. The prineipal
rays (fig. 20) are about 7'/, . long as measured from the spicular
center; the surface shows minute tubercles; the disc at their
distal end is, on the outer surface, densely beset with the thickened
bases of rhaphidial terminals. When the latter fall off, as they
seem to do by a normal physiological process, the bases remain
to the dise as small spiny processes (fig. 20). It is of very frequent
occurrence that one meets with the relics of graphiocomes after
the complete or partial loss of the terminals or rhaphides. These
attain a length of 115 » when fully developed.

Free vhaphides are found among the trabeculee in considerable
quantities, either irregularly scattered or still grouped in sheaves
and often under such eircumstances of relative position to graphio-
come-relics as put the original conneetion of both beyond the
reach of doubt. They scem to be moved on towards the surface,
becoming on the way so directed as to point outwards with one end,
and finally to mostly arrange themselves in a bundle-like manner
along and around each hilt-ray of the dermalia (P1. V, fig. 36).
In no other species that T have studied were the rhaphides so
constant or abundant in the position just mentioned. The com-
monuess, even in old individuals, of the source of rhaphides, i.e.,
the graphiocome, indicates that these fine needle-like spicules are
Leing eonstantly thrown out from the sponge surface, in all prob-
ability as a sort of defensive missile.

The account of developmental facts with regard to the above
three kinds hexasters, I will defer until I shall have completed
the histology of the soft parts.

As the fourth kind of hexasters present in E. marshalli, 1
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should here mention the rosette I have figured on PL IV, fig. 21.
It occurs quite rarely and solitarily but apparently is constant
alike in both young and old specimens. So far as I know, it
seems to be peculiar to the present species. The diameter meas-
ures 40-45 . The principal rays resemble those of graphio-
comes ; the dises at Lheir ends are lens-like or prominently con-
vex on the outer surface. The terminals are exceedingly fine,
about as long as or somewhat longer than the principals; they
are pointed at the outer end and arise closely together from all parts
of the outer disc-surfuce. The peripherally situated terminals in
each tuft arve slightly but distinetly flaring, so that the tuft may
be said to be campanulate. The entire rosette looks not unlike
a plumicome or graplioceme in an early stage of its development
in which the terminals ave still very short. However, it differs
from the former in that the terminals in a tuft are all nearly
equally long; and from the latter it diflfers in having the termi-
nal tuft expanded into a lell-like form. The rosetlte above
deseribed is found only at such long intervals that it requires a
close study of preparations in order to come across one.

The spiculation of the sicve-plale deserves special notice in
respect of a few peints. Unlike 0. dmperialis and many other
species, the predominant elements of the sieve-plate parenchymalia
are thetacting, instead of diactins. The thetacting furnish both
the principalia and the aecessoria, the latter also containing
clongate hexactins, penlacting, &e.  The parenchymalia, in forming
the beams, are disposed in several loose or compaet strands,
between which are left suflicient spaces for the loeation of the
muclh folded chamber-layer and of small exeurvent canals opening

on the gustral side, All of the four kinds of rosettes found in
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the lateral wall are present in about the same numerical propor-
tion. Both the dermalia and the gastralia are almost exactly
like those of the lateral wall.

The bottoum-plate is spiculated in essentially the same manner
as the lateral wall, except that here the parenchymalia, which
are again mostly thetactins with slender rays, run almost always
singly and in various directions, combining hut seldom into loose
fascicles. The plate is therefore weakly supported and easily
breaks down. The dermalia and the gastralia differ in no way
from those of the luteral wall. The former are irregnlarly arranged

instead of forming a regularly meshed latticework.

Youxa SPECIMENS.

[ have before called attention to points by which the early
postembryonal stages of E. dmperialis and 15, marshalli, though
closely alike in general ontward appearance, may be distinguished
(p. 79). Now, from Doketsba T have not a small number of
young Fupleclella in various stages of growth, all of which I do
not hesitate to refer to the present species. Apart from the
cirenmstances that no other species of Fuplectellz is known to
occur in that locality and that the specimens in question form
an uninterrupted series leading np to such as have the charac-
teristics of F. marshalli fully and unmistakably developed, I have
sought to establish the correctness of my identification by ascer-
taining the size of the floricome in each specimen. This, in all cases
with which we are now concerned, has been found not to exceed
80 2 in diameter, exactly as it should not if the specimens were .
marshalli ; whereas, in all those young specimens of similar size,
which I have referved to . tmperialis, the diameter reached 91 g
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In all the young specimens the tubular body has in general
a spindle-like ventricose shape (PL. IV, figs. 6-9). At first the
ventricosity is situated at about the middle of the body ; it may
however soon be brought to a somewhat lower level, probably
becaunse the growth in length at the upper end is relatively more
rapid than the general inerease in eiremmference. The lower end
is eontracted and blindly elosed at its juncture with the yet
weakly developed basal tuft. The upper end is truncated unless
the more or less convexly arched sieve-plate, which is very
delicate and therefore easily detached in the early stage of its
formation, is preserved intaet.

The smallest specimen I have had was only 18 mm. long
(exclusive of the Dbasal tuft), 7 mm. broad at the middle and
2 mm. wide across the round opening at the superior end. Three
other very small specimens measured 20-23 mm, in length, 7-9
mm. in greatest breadth and 2'/,-4 mm. across the superior
truncated end. One of these specimens is shown in natural size
on PL IV, fig. 6. The entire external surface is on the whole
even and covered over uninterruptedly by the dermal layer. A
few isolated gaps seen in the superficial tissue proved on close
observation to be rents due to laceration. Unless' the wall has
become untransparent by drying up, the longitudinal beams of
the skeleton can be made out to n greater or less extent, while
the transverse beaws are quite indistinet. The canals in the
wall appear to the naked cyve as darkish spots, which become
smuller toward either end of the body and finally ure hardly
visible, so that the wall tissue at the ends assumes a uniformly
whitish appearance. Of the delicate sieve-plate, which must have
been present at the open upper end but which seems to have

been lost, T shall speak further on.
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A very important feature in all the little specimens under
consideration is the total alsence of parietal oscula. These are
at any rate macroscopically still unopened. However, it can
easily be demonstrated under the microscope that there exist in
the wall, especially at the bulged middle portion of the body,
certain canals or niches which, like the typical excarrent canals,
extend with a free lumen from the gastral cavity, but, which
nnlike them, are not blindly capped by the chamber-layer at
the outer end. There is, at the spots in question, a gap in
the chamber-layer and "here the gastral cavity stands in free
communieation with the outer world through the narrow lacunwe
between the trabeculr. At the spots a condition obtains quite
similar to that figored by F. Ii. Scnvrze in the Challenger-
Report (87, PL LIII, fig. 5) for young Lanuginella pupa at the
part where the oscular area should later develop itself. T suppose
that functionally the spots in the above described condition are
already playing the role of parietal ogeula. The latter will become
definitely established, if only the trabecule and the dermal
skelelon give way for a freer passage than Defore, in order to
meet the requirement of an ever increasing quantity of outflowing
water. I find the above idea concerning the formation of parietal
oscula perfectly corroborated by my observations on the growing
parts of larger specimens.

The character of the wall in quite young Eupleclelle might
then be said to agree essentiully with that of Holascus (see p. 39).
The only important difference between the two genera mentioned
seems to consist in the development or non-development of parietal
oseula, The well-developed external ledges of Fuplectelln, as also
of Regadrelle, are apparently the ontcome of the excessive
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thickening of the wall in the presence of interruptions in the
form of parietal oscula.

In somewhat older specimens of 32-35 mm. length and 10-11
mm. greatest breadth, there already exist a varying number of
parietal oscula, which are still very small but yet visible as distinct
openings. 'They first break through in the bulged middle portion
of the body. Nearer the ends but especially in the upper region,
they are still in a state of incipient formation, being covered over
by the dermal layer. The wall-tissue between the open parietal
oscula has begun to swell out gently as the first step in the
formation of the ledges, which henceforth hecome more and more
conspicnons as the sponge advances in growth. Tig. 7, PL IV,
shows the skeleton of an individual of the size in question, from
which the loose tissues have been rubbed off.

As representatives of still larger young specimens, whose
appearance has notably approached that of adults, will serve the
two shown in figs. 8 and 9, PL. IV, In the smaller specimen
(fig. 8) the parvietal oscula, though yet small in size, are already
numerously preseut. They may be said to he situated at the bottom
of shallow dimple-like depressions of the external surface. In
many of the depressions, however, the oscula have not yet opened
through. In the larger specimen (fig. 9), the external elevations
between the parietal oseula have definitely taken the form of an
irregular network of ridges or ledges, which are most pronouneced
on the broadest middle portion of the body. Each depressed
mesh generally contains only a single oscular opening, but some-
times there are more in an indefinite arrangement. The largest
of the openings are still under 1 mm. in diameter. They occeur
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on the greater part of the body including the lower end. Toward
the upper end, they gradoally become smaller, while at the same
time the exlernal depressions closed at the bottom become more
and more frequent. In some of the depressions the oscula are
found in the first stage of breaking through. The ledges become
superiorly less and less prominent, until finally at a short dis-
tance before reaching the superior edge of the lateral wall they
cease altogether to exist. So that, there remains at this terminal
region an even-surfaced, unperforated zone of nearly uniformly
compact appearance,—a zone retaining the characteristics of the
wall in a much earlier developmental stage.

Such a plain-looking marginal zone is observable up to a
stage when the sponge measures about 70 or 80 mm. in length.
So long as it persists and also for some time after it lias become
perforated by newly formed parietal oscula, the soft cuff proper
is slightly or not at all developed, This develops distinetly after
the ledge formation, which follows that of the parietal oscula,
has extended to the uppermost rim of the lateral wall. Never-
theless, I find this rim in all young specimens before they acquire
the true cuff not quite thin and sharp, but possessing a [irm
narrow edge squarely cut off' (see the upper end of fig. 7). This
is due to the fuct that many of the slender parenchymal spicules
composing the longitudinal skeletal beams and eoming up to the
rim are exceedingly elongated sword-like hexactins, of which the
five relatively very short rays, corresponding to the hilt and the
guard, ave situated in a row at the very edge of the lateral
wall. Strange to say, I have not succeeded in finding the same
parenchymal hexactins in full-sized specimens. This may how-
ever be explained by assuming that the said hexactins ufter u

certain period neither grow in size nor increase in number, aml
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consequently Dbecome so councealed among the crowd of other
spicules more lately developed that they easily elude detection.
Further it may be that, as the sponge grows in length at the
superior end, the parenchymalia once occupying the edge may
be left behind, instead of being shifted along and in perpetual
connection with the edge.

As to the sieve-plate, in most specimens under 50 mm. length,
I find it entirely or almost entirely lost, so that the gastral cavity
opens above by a wide eircular aperture. 'The beams of the plate
in such small individuals ave so thin, soft and excessively frail as
to break off on the slightest provocation. 1 have known them
to sucecumb to the rush of water as the freshly caught specimens
were being picked out of the sea. At other times I have seen
the air-bubble in the gastral eavity or the motion of aleehol
into which fresh specimens were thrown, distmh or destroy the
sieve-plate. In many cases, the soft and delicate beams were
severed clean ofl from the comparatively firm rim of the wall,
leaying no trace of the sieve-plate visible to the naked eye; in
some other cases, they left behind as relies a greater or less
amount of shreds attuched to the rim. In the specimens figured
in figs. 6-8, PL IV, the sieve-plate was entirely gone. Only in
two specimens out of several measuring under 50 mun, in length,
do I find the plate nearly completely preserved by some fortunate
circumstance. I have given donble-sized sketches of both these
cases in fig. 15 ¢ & 5. In the one specimen (39 mm. long), the
plate is scarcely or but slightly arclied; the meshes are ten in
number. In the other specimen (48 mm. long), it is convex,

like a watch-glass ; the number of meshes exceeds 10 by a few.
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The beams are at places about '/; mm. broad, but for the most
part are exceedingly fine.

Specimens of over 60 mm. in length of body show a well
arched sieye-plute, which is of sufficient strength to remain intact
in most cases. I‘or instance, the specimen of fig. 9 (65 mm.
long) has a complete, vault-like sieve-plate with about 35 meshes.

As to spiculalion of young specimens, I have, in the first
place, subjected a portion of the youngest specimen I have had
(18 mm. long) to a careful examination. The dermalia were found
to be sword-like hexacting like those of adulls. I mention this
because in Regadrella okinoseana 1 have found the dermalia in
quite early postembryonal stages to consist of pentactins which
are later replaced by hexactins (see under that species). In the
absence of parietal osculn, the oscularia are certainly not devel-
oped, It is noteworthy that, although hoth floricomes and
grapliocomes were common and even that rare form of hexasters
ghown in fig. 21, PL. IV, was met with in a few instances, yet
I failed to discover a single oxyhexaster in that little specimen.
The floricome (62-72 p dia.) was on the average smaller and its
terminals somewhat more slender than in adult individuals.
Rhaphides detaclied from the graphiocome were already present
in the superficial region, though by no means yet in great pro-
fusion.

Of the spiculation in other young specimens 1 will make
ounly the following remark. The oxyhexaster was sought in vain
or was met with exceedingly rarely in preparations made from
several individuals under 60 mm. in length of body. From about
the period of the body-length just mentioned and onward, the
oxyhexaster begins to be constuntly seen, though net in abun-
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dance at first. It occurs, for instance, in the specimen of fig. 9,
in some numbers. The oscularia also begin at abont the same
time to differentiate around the oldest formed parietal oseula.
Most of them are at first searcely distinguishable from the
gastralia, Issentially the same spicular elements as in adults
occur in the delicate sieve-plate, though much imore sparingly
and in looser arrangement.

Concerning the separate beams of the skeletal tube, I may
mention that throughout the body of quite young specimens, as
in the growing upper end of older specimens, the oblique systems
are wanting or at most ure represented by isolated fibers. Of
the two other systems, the beams of the longitudinal are always
somewhat thicker than those of the transverse (fig. 7). This is
at any rate partially due to the presence of basal needles in
apposition with the former.

In order to obtain insight into the mode of development of
the skeletal tube, I have counted the number of the transverse
and longitudinal beams in a series of not only variously sized
young specimens but also of those which might well be econsi-
dered to be nearly or quite full-grown. The list is given on
the following page; in it the specimens are arranged in the as-
cending order of their body-length, beginning with the shortest.

I must say that, notwithstanding my efforts to be as exact
as possible in counting, the figures in the columns I and II of
the annexed table, can represent only approximately the numbers
of the beams they stand for. Absolute precision in this matter can
not be expected owing to the frequent oceurrence, especially in
the longitudinal system, of beams of such a eharacter as malkes
it impossible to deeide whether they are to be reckoned in uny
case us single beaws or not. This ambiguity evidently stands in
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relation to their mode of multiplying themselves, which is by
splitting and gradual separation into two of an originally single
beam, as was first shown by F. I Scavuze ('95, p. 24). DMore-
over, the continually recurring rise and fall in the value of
figures in the two columns make it manifest that the number of
beams in both systems, but especially in the transverse, is sub-
jeet to certain, often very considerable, variations according to
individuals. Under such circumstances there is but little prospect
of accurate inductive inferences being made from the annexed
table, unless it be known what allowances to make for variations
in individual eases, which is certainly not known. Nevertheless, it
scems to me that the general trend of figures in columns I and
Il iz anticipated by certain facts observed in the manner of the
arrangement of the beams.

Firstly as regards the transverse system, it may be considered
as a general rule that the distance hetween each two beams is
widest where the sponge-body shows greatest ventricosity, i. e., at
or somewhat below the middle of its length. "Toward the base,
the interyal usually lessens somewhat or may remain nearly the
same. So also toward the upper end in old specimens. In
young specimens, on the other hand, it grows superiorly on the
whole gradually and continually less and less, until, at the
marginal zone close lo the juncture with the sieve-plate, a con-
dition is reached which is strikingly different according as the
new-formation of transverse beams is taking place or not, It is
in that zone of comparatively small specimens only,—say of a length
under 70 mm. or 80 mm,, at any rate of not over 100 mm.,—that
there exist indications of the transverse beams undergoing active
multiplication. I have before called attention to the primitive

character of this outwardly smooth marginal zone, which is yet
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unperforated by the parvietal oscula (p. 107). Here a number of
fine cirenlar bands, composed of yet weakly develaped parenchy-
mal spienles, lie most closely together, attesting their recent
formation as was pointed out by ¥. E. Sciuvrze ("g5, p. 23). On
the other hand, specimens of over, say, 100 or 120 mm. length,
no longer show this peenliavr characteristic in the corresponding
region, slthongh this may still be somewhat backward in the
general development of its parts. The last transverse beams at
this end of the sponge stand more or less distinetly apart, or
at any rate never so close together as in an earlier period of
growth, and the very last beam is commonly separated from the
superior rim of the lateral wall by a space which is troversed
only by oblique or longitudinul beams that dirvectly pass above
into the sieve-plate beams. Parvietal oseula are now met with
right up to the border of the sieve-plate. (See upper part of fig.
4, PL. IV). To all appearances, then, the marginal region, as
also the parts further below, is no longer giving rise to new
transverse beams, although the possibility of, so to speak, sporadie
new-formations can not be altogether excluded. To sum up:
the transverse beams develop to their maximum number before
the sponge-body has grown to a length of about 100 mm. Daring
its subsequent growth, the beams should go only wider and wider
apart from ome another, their number remaining practically
stationary or nearly so.

Tarning now to eolumn I of the table, the above fuct seems
foreshadowed in that some of the highest figures are already met
with before the specimens attvin a length of 100 mm. The fall
of figures for larger specimens, olservable in the table, is prob-
ably to be explained as mainly doe to individual cireumstances
and not to aetual deerease in number. However, I am inclined
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to think that the latter process may at times possibly take place,
some of the originally transverse beams becoming transposed into
the oblique.

BSecondly with respeet to the longitudinal system (column IT),
there is observable a general rise in the value of figures from
top to bottom of the eolumn, indieating a continual addition to
its beams along with the growth of the sponge. This corres-

ponds with the faet that even in the oldest specimens there exist
liere and there such longitudinal Teams as seem to represent

different stages of splitting lengthwise and sepavating into two.
If now the transverse heams should cease to multiply at an
early period while the longitudinal persist in multiplying, the
numerical proportion of both in young specimens must be quite
different from that in old specimens. This is likely the ex-
planation of the fact to be noticed in the table that, while down
to the specimen of 110 mm. length (No. 19) the excess of dil-
ference between the numbers of the two kinds of heams in each
specimen stands on the side of the transverse system (I), the
case is reversed in most of the remaining larger specimens.
For K. stimplex, F. B, Scuvrze ('95, p. 23), by counting and
comparing the number of the two kinds of skeletal beams in
half a dozen young specimens of various size, lias veached the
conclusion that, during the growth of the sponge, the transverse
beams increase considernbly in number while the longitudinal do
50 to but an insignificant degree. To wit: the smallest specimen,
35 mm. long, had 25 transverse and 28 longitudinal beams
against 40 and 30 respectively of a specimen 110 mm. long. TIn
order to see how fur Scnurze's above conclusion ean be verified
with 22 marshalli, it would be necessary to take inlo considera-

tion only those young specimens of thut speecies in which both
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systems are actively inereasing the pumber of tleir beams. As
such may be regarded Nos. 1-17, given in the table (say, speci-
mens ranging from 20 te 90 mm. in length). From the data
afforded, I think it safe to give the range of numerical increase,
in these specimens, of the transverse beams as from 32 to 52 or
even up to great deal more (say, an increase of 20 and over),
and of the longitudinal beams as from 25 to 38 (an increase of
13, which is likely about the maximum limit). It can not then
be gainsaid that, during the life-period represented by these
specimens, the former inecrease in number with greater rapidity
than the latter,—a fact which, so far as it goes, conforms to the
general tenor of Scrunze’s statement.

Should however a young specimen of £. marshalli be brought
into direct comparison with an old one as regards the points in
question, one may be misled into quite different inferences. Tor
instance, by comparing specimen No. 2 (of the table) with No.
28, the appearance is that the rates of increase of the two kinds
of beams have kept pace together, both showing alike an increase
of 12. It may even be found, as e.g. by comparing Nos, 2 and
30, that the longitudinal beams have inereased far more than the
transverse. It is pluin that these appearances are due to the
fact that the longitudinal beams have continued to multiply
themselves after the transverse have ceased to do so.

T think what has been said above eoncerning the increase
of the skeletal beams is, in the main, applicable to all species,
or at least to those in which the synapticular fusion of spicules
never fakes place. In E. dmperialis, which is one of the species
with a partially rigid skeletal framework, the multiplication of
the beams is made impossible as soon as the amalgamation of
their elements sets in and so far as this extends in the lower



116 I. IJIMA : DEXACTINELLIDA. T.

part of the body. At the upper end, however, it still continnes
to go on (cfr. pp. 08, 82). Here, the new-formation of the trans-
verse beams is carried on apparently to a much later life-period
(as judged by the size) than in F. marshalli, but it likewise
seems to stop some time before that of the longitndinal beams
ig brought to a completion or this end of the body attains its
maximum girth.

Sorr Panis.

As the most readily obtainable Hexactinellid in the Sagami
Sea, E. marshalli has supplied me with my best opportunities
for the study of the soft parts. The following account, in the
absence of speciul mention to the contrary, rvefers to that species,
although in the main it muy be regavded as applicable to & wider
circle of forms and even to the Hexactinellida in generaul. As
has been stated by I. L. Scuurze (87, p. 23), the histological
structure is so uniform throughout the entire group, that the
modifications to be noted are hardly of an important character,

Let it at once be stated that as regards the general arrange-
ment of the soft parts, the facts before known through the in-
vestigations of I, IE. Sceurze ('80, '87, '99a, 19'¢), so fur us
they go, have found essentinl confirmation in the results of my
own observations, though in respeet of certain important points
relating to the finer structure, my results stand irreconcilubly
at variance with his.

The sponge-wall, being composed of the soft parts and the
spicules, is, as has been observed by I'. E. Scuvnze, remarkable
for the exccedingly eavernous character of its structure. It is
thoronghly penetrated by intercommunicating lacunayr eavities and

passages, across which, it may be said, the soft parts stretch
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themselves only in the form cither of cobweb-like or film-like
trabeculie or of a eribellate membrane (chawber-wall, membrana
retienlaris). All the soft parts, if put together apart by them-
selves, would wake up but a comparatively small volume falling
considerably below the mass of the spicules and would appear
almost insignificant in proportion to the space oceupied by the
entive sponge in its undisturbed sfate.

(GENERAL ARRANGEMENT OF THE SOFT PARTS AND THEIR
RELATION TO THE sricunes.—The flagellaled chambers, whose
structure will be specially dealt with in the next paragraph, are,
as is well known, arranged side by side in a single layer, the
chamber-layer (PL 1V, fig. 28, ¢k. L), which separates the outer
from the iuner trabecular layer of the sponge-wall (see p. 41).
As is further known, the chamber-layer (which is not to be
confounded with the chamber-wall) forms in the choanosome
numeroug, outwardly dirceted protuberances or evaginations,
which are proximally open and distally blindly closed. The
evaginations are of yarious sizes and of great complexity of form.
While some are quite small and simple, others, especially those
that extend into the parietal ledge and correspond in position with
the larger excurvrent canals, may be of very considerable length
and culiber, and moreover bear on their sides a greater or less
number of secondary evaginations, which may again repeat the
branching process, The final branches belonging lo different
systems of the evaginations remain separate, although the possi-
bility of their coming into an intercommunienting auastomosis
under exceptional eirenmstances can not be excluded.

The chamber-lnyer may then he considered as forming by
itself a voluminous mass with its complex system of evaginated
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protuberances. Assuming that mass to be free of the trabecule
and the spicules, with which it in reality is connected Dhoth
externally and internally in making up the choanosome, there
should lead out proximad from it numerous, separately opening '
tubular passages, not unlike the radial tubes of Sycons and which
give molding to the excurrent canals of the choanosome. Ex-
ternally, between and around the contiguous, irregularly shaped
protuberances, there should exist, this time not tubulur passages,
but an exccedingly intricate and econtinuous interspace, which,
like the intercanals of Sycons, forms a part of the geveral system
of incurrent spaces. Along the course of the incurrent canuls
penctrating into the choanosome, the interspace just mentioned
is more or less wide; at most other places, especially in the
deeper region, it is quite narrow and often exceedingly com-
pressed in that the external surfaces of chambers, belonging either
to the same or different protuberances, come nearly or even
fuite into contact with one another.

The trabecul® in their velation to the above mass of the
chamber-layer show in the original primitive condition the
following arrangement: The outer trabecular system forms a
coutinnous superficiul layer, covering over the outer ends of the
chamber-layer evaginations and thence extends alike into all
parts of the afferent interspace between the lutter ; similarly, the
inner trabecular system continuously cavers the inmer surface of
the sponge-wall and also pervades all the efferent hollows of the
evaginated ehamber-layer. In short, we may consider the entire
thickness of the sponge-wall as consisting of a nearly uniform
network of thin trabecnle which keep the folded cliamber-layer
suspended midway between the two surfaces of the wall. Buch

a comparatively simple arrangement of the soft parts is always
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met with in that region of the body, especially in very young
specimens, in which the wall is still thin and backward in the
development of its parts.

As is easily conceivable, the inercase of the wall in thick-
nese and of the chawmber-layer in the extent and complesity of
its evaginations, puts into requisition a freer passage than hefore
for the accelerated in-flow and out-flow of water, and thus arise
the incurrent and the excurrent canals. Both of these systems
of canals are simply relatively larger intertrabecular spaces which,
in the form of elongated passages, penetrate more or less deeply
into the choanosome. The ecanals are therefore, at the commence-
ment of theiv formation, indistinguishable from orvdinary inter-
trabeeular lacun®. However, after attaining a certain length
and caliber, they deserve their name all the more since the
lining trabeculee and certain spicules give to them a more or less
definite, though of eourse much interrupted, septum-like wall.

The excurrent canals (PL. IV, fig. 28, ex.¢.) develop each
as a direet continuation of the gastral cavity in the axis of the
efferent hollows inclosed in the evaginations, before mentioned,
of the chamber-layer. They therefore not only correspond in
their position with, but also repeat to a great extent the branehed
configuration, of the latter. The result is that the canals directly
communicate with the gastral cavity by widely open orifices,
which, unlike those in many species belonging to other families,
are not covered over by a continuous endosomal layer supported
by a lattice-work ol gastralin, The internal trabecular system,
forming a thin layer, is directly continned from the gastral
surface into the evaginations of the chamber-layer, along the
inner surface of these and around the lumen of the excurrent
canals, Toward the ultimate branches of the evaginations and
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after these have diminished in ealiber beyond a certain limit, the
canalar lumen disappears or rather beeomes indistinguishable
from the ordinary intevtrabeenlar laennwe ; in these small hranches,
as in fact in all evaginations of insignificant dimensions, there
persists a primitive condition in that the entire internal space
is traversed uninterruptedly by the trabeculw.

The ineurrent eanals, it searcely needs to be specially pointed
ont, are canalar gaps in the outer trabeenlar system which per-
vades the external recesses between the evaginated protuberanecs
of the chamber-layer. They branch during their inward eourse
and may undergo anastomosis with their fellows. They are not
always eireular in cross-seetion. In all Hexaetinellida they are
as o rule smaller but more numerons than the exeurrent canals
and further unlike these, they never break through externally so
as to open directly onto the surfiace of the sponge-wall. With
their onter apertures they join the lacunar spaces in the peri-
pheral trabecular layer, and in fact all the lacune and eavities
among the trabecule form one intereommunieating system on
either side of the chamber-layer.

In the peripheral or superficial Iayer of the external trabe-
cular system just rveferred to, and whieh T have before mentioned
as continnonsly covering over the onfer ends of the chamber-
luyer protuberances, there may be distinguished two strata, the
outer ectosomal, and the inner suldermal stratum ; although it
must not be imagined that there always exists any =ort of a
well-defined demaveation between them. The ectozomal stratium
or the eclosome is the seat of the latticework of the dermal
skeleton and is more or less speeiulizad in consequence of that
fact as well us of its wost superficia]l sitnation.  The sulidermal

stratum is charaeterized by its relutively ore spacious lacung
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or, what amounts to the same thing, by the eomparative sparse-
ness of trabecule. The lacunse in this region are known as
the subdermnl eavity (PL V, fig. 36, s.c). [t iz from this
cavily that the incurrent canals appear to avise, thence to pene-
trate into the choanosome. Thus, generally speaking, the ectosome
extends itself over, und is separated from the choanosome by, the
subdermal cavity ; the paratangential rays of the dermalia serve
as its muin support, while the proximal rays of the same as well
as a vaviable quantity of subdermal trabeculie, effect its connec-
tion with the ehoanosome.

As it presents itself in Eupleetellide, a considerable thick-
ness is to be aseribed to the ectosome, a fuct which is apparently
caused by the presence of well-developed distal rays to all the
dermalin. Iach of the rays just mentioned stretches out the
thickness of the ectesome in distal direction so as to form a
minute conulus on the external surface of the sponge. The
boundary delimiting the ectosome from the underlying subdermal
stratum is about as ill-defined us can be. This is in a great
measure due to the fuet that the subdermal cavity never reaches
a prominent degree of development in spaciousness, a peculiarity
which stauds in correlation both with the fact that numerous
proximal rays of the dermalin traverse the region at comparatively
short intervals, and also with the small ealiber of the ineurrent
canals. Nevertheless, [ think there are grounds for considering
that the plane of the dermal latticework (pavatangential rays of
the dermalia), which in Euplectellidm lies, as is well known, at
a certain distance below the external snrface, indieates in a general
way the houndary between the two strata. The ectosome is there-
fore not to be deseribed as a perforvated plate-like layer, but, as a

part of the general trabecular system, it consists, throughout its
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entire thickness, of trabeculwe in an irregular cobweb-like arvange-
ment, On the whole the trabecanlar cobweb of the ectosome is
somewhat denser than in the region below the dermal paratangen-
tinls, L e., in the subdermal region (sce Pl V, fig. 36).

It is important to notice that in the trabecular cobweb of
the Euplectellid ectosome in general, the most superficially sitnated
trabecule, i. e., those delimiting the sponge periphery from the
external world, ave often, but not invariably, expanded paratan-
gentially in a film-like or membrane-like manner. The gaps, or
the ‘poves,’ inclosed by such flaltened trabeenle are of a
more or less roundish shape and give to the layer itself the
appearance of a perforated membrane. This has been ealled by
F. . Scunuvize the ‘dermal membrane,” and accordingly, the
dermalia, as being situated beneath that membrane, haye received
the name of * hypodermalin.” Mislending and inappropriate as
the latter appellation seems to me to be (see p. 46), the former
may with advantage be retained for the purpose of deseription.

The dermal membrane then forms only a small part of what
[ have called the ectosome in Luplectellidee. Tn other families
in which the distal rays of the dermalia do not come into
development, the ectosome becomes, as suggested on p. 46,
greatly reduced in thickness in that the dermal membrane is
bronght down to the level of the dermal paratangentials. Tt
is all the thinner becaunse of the subdermal eavity which is
generally more spaciously developed in those forms than in
Euplectellide.  The dermal membrane then stands nearly or
quite by itself for the soft part of the entire ectosome, in
which cuse the two names may be considered as practically
SYNonymons.

The ectosome of . marshalli in particular requires n few
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wmore words of comment. Noteworthy is the fact that in that
species the dermal membrane is searcely sufficiently developed to
deserve being called membranous. In other words, the limiting
trabecule of the external surface nre generally as thin and
cobweb-like as, and in no way distinguishable from, those of
the deeper parts. The meshes of the surface, or the ¢ pores,
bounded by such trabeculie are exceedingly various and irregular
in shape aud size, just like any intertrabeculav lacunie seen on
sections of the sponge-wall. However, occasionally in the spaces
between the conuli the limiting trabeculee are found flattened out
into the form of a narrow band or of a uodal expansion (PL
1V, fig. 28), which, so far as it extends, gives a more or less
rounded outline to the meshes bounded by it. In Z. aspergillum,
as described and figured by T. E. Scuvnze, the dermal membrane
should be well developed as such; so I have found it likewise
in F. imperialis, or, at any rate, more extensively membranously
formed than in E. marshalli. On uaccount of the cobweb-like
nature of the entire ectosomal trabecule in the last mentioned
species, the conuli, when seen from the sides, appesr more like

Ly ]

the rigging of a schooner’s must (Pl 'V, fig. 36) than like conical

tents, which they would certainly resemble if only a continuously

developed dermal membrane were present.”

=W, Mauwsuann (°7H, fig. 62) has described and fignred the dermal membrane of a
vuung T gepergifium as vepulurly posessing o single, vather small pore (o each quadrate
mesh of the dermal latticework, Tlis has been shown by B E. Scavzze ('80, . 666) not
to Bkl tene i eld specimens, in whicl the porés hnd been fonnd L0 he moré nunmerons and
crowded =0 as to Jeave less space between thom. However, Scnvrze declared himself!
willing to beligve that in the vouug the pores might be distributed T the mpmer desiribed
by Mansuary. In qnite youug specimens of J faperialle as well oy of £ wrshalliy, 1 find
nol only the dermal membrane bt also the gasteal and the saunlar membrane respresented
by quite thin trabeeule, which are nowhere membrunonsly developed. T regard this s the
primitive condition of the trabeenle at the surfuces ond the membranons stute as heing
acqolred afler o eortain stoge of growth.
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In connection with the ectosome let me lhere say a word
about the endosome. T consider this as Dbeing in its fullest
development in those Hexactinellida, us, e.g., most Rossellids, in
which the gastral skeleton is so hizhly developed as to form a
continuous latticework covering the inner apertures of the ex-
enrrent canals. In such cases, the main spicules of the lattice-
work—the autogastralia—are generally hexactins disposed in much
the same way as the liexaetin-dermalia of the Euplectellid
ectosome ; consequently, the eudosomal trabecule connected with
the autogastralin likewise exhibits an arrangement more or less
similar to that in the Euplectellid ectosome. Now, in Bupleetelln,
as also in certain other genera, the gastralia arve far too few to
form a continuons latticework ; so that the inner apertures of the
excurrent cunuls remain perfectly open. Moreover, the gastralia
present are pentactins lacking the freely projecting proximal
ray ; and what lere exists of the endosome between the excurrent
apertures, is rvepresented mevely by the trabeculie delimiting the
internal trabecular layer from the gastrul eavity, very mueh in
the same way—mutalis muiandis—as the ectozome (dermal mem-
brane) is represented in those species in which the freely out-
standing distal ray is wanting to the dermalia. The said
trabeculee (not exeluding those of L. marshalli), though often
cobweb-like and indistinguishable from those more deeply
situated, are at places spread out into a more or less extensive
film-like membrane, a cireumstance which makes the nume
gastral membrane appear all the more applieable to them inasmuch
as they make up the lining of the gastral surface. The gastral
membrane is continued into the excurvent canals as the eanalar
membrane.

The intertrabecular lacune nuderlying the gustral and the
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eanalir membrane (subgastral and subeanalar lacan) are never
specially widened nas the subdermal lacunze or cavities are.
Henece, the Inyer occupied by them (ie., the internal trabecular
layer) is much thinner and contains a much less quantity of the
trabeeule than does the peripheral frabecular layer outside the
choanosome.

Having dealt with the ectosome and the endosome in their
velation to the skeletal parts supporting them, it may not be
amiss here to complete our account of the relation existing
between the soft parvts and the spicules in the clioanosome.
Leaving the hexasters out of question, the spicules and spicular
parts that enter into the composition of the choanosome are: 1)
the entire parenchymalia, 2) the proximal rays of the dermalia
and 3) the distal rays of the gastralia. All these are distributed
on either side of, and nearly completely separated into an euter
and an inner set by, the chamber-layer. At the oscular edge
the chamber-layer eeuses to exist and the two sets of course
mix together. In other situations 1 hold it exceedingly doubt-
ful if there exist any spicules which penetrate right through the
chamber-layer. The point is rather difficult to settle by the
examination of seetions and still more so by any other method,
but I have never once noticed, not only in Euplectella but also in
any other Hexactinellid that I have studied, a spicular ray which
undoubtedly passed througl the chamber-layer. Certain it is
that the wall itself of the flagellated chambers is never pierced
through by spicules; so that if' ever a spicule does extend across
the layer, it must do so between the separate chambers, 1
should think that the chamber-layer, in extending itself and
making evaginations with the growth of the sponge, pushes
its way in the iutervals between the spicules present and that
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subsequently the growth of the spicules on either side of the
layer tukes place within the limits of their respective trabecular
systems,

The outer set of the ehoanosomal spicules exhibits a much
greater development than the inner in the number of individual
spicules, some of which here attain their largest size and also
frequently group themselves into compact faseicles. This peculiar-
ity is evidently correlated with the relatively large and continuous
extent of, and the abundance of trabeculw in, the space ocenpied
by the set in question. Included in the set are all the numerous
and long proximal rays of the dermalia and the greater part of
the entire parenchymalia. Amongst the latter belong here the
most important parts of the skeleton, viz, all the beams of the
skeletal framework. These lie apparently in the deepest fundus
of the recesses belonging to the external trabecular layer and
consequently close to the gastral surface of the sponge-wall. We
may consider the chamber-layer as properly lying closely inside the
framework and as forming protuberances wherever the meshes and
other interstices of the latter permit. Exactly the same relation
plainly obtains between the dictyonal framework and the chamber-
layer in the Dictyonina, In Luplectella it is not always easy to
clearly make ont the relation on sections, owing to the confusing
intermixture of spicules and chambers ; however, the appearance of
the numerous small and shallow excurrent canals occurring all
over the gastral surface of the skelefal beams sufficiently attests
the presence of the chamber-layer inside the beams, Of the rest
of the parenchiymalin belonging to the outer set, a small portion
runs in a thin loose layer on the external choanosomal surfuce
over the blind ends of the chamber-layer evaginations, while

a by far larger portion traverses in all directions the interspace
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between the sail evaginations in association with the straight
penetrating proximal rays of the dermalin, The said spieules
and their bundles stand of conrse in connection with the trabeeular
system of the region and leave open the external apertures as
well as the Iumen of the incurrent canals, to which they partially
furnish an incomplete wall.

On the other hand, the inner set of the choanosomal spicules
is eomparatively very weakly developed, a fact corvesponding to
the sparseness of the trabeculee and the thinness of their layer
on that side. TIn the first place, the distal rays of the gastralia
and of the canalaria are neither so numerons nor so long as the
proximal rays of the dermalia on the outside. Turther, the
parenchymalia of the inner set, which in part go to supplement
the gastralia and the canalaria in supporting the vespective lining
menibranes, are decidedly not numerous ; they are morcover all
thin and if grouped at all, appear at the most in thin loose
strands.

All the soft parts alluded to in the above account arve found
in the cuff; in the sieve-plate beams and in the bottom-plate in
essentially the same arrangement as in the lateral wall. T
emphasize this faet, because it clearly manifests the identical
nature of the body-parts just mentioned and furthermorve serves
to give basis for regarding all the large gaps in the lateral wall,
in the sieve-plate and in the bottom-plate alike as oscula (sce
pp- 98, 59, 94).

To follow, by way of a réswmé, the conrse of water in its
passage through the sponge-wall : Through the pores of the
dermal membrane and the intertrabecular lacunie of the ectosome,

it enters into the subdermal eavity. Here it almost directly bathes
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the external surface of the most pervipherally situated Aasellated
chambers ; a large portion of it, however, passes, in orvder fo
reach the more deeply situated ehambers, into the intertrabecular
lacune Detween the chamber-layer evaginations, at places directly
and at other places by means of the excurvent canals, As will
be shown in the next chapter, the water enters into euch
flagellated chamber through innnmeralle minunte prosopyles to
find exit Dy a single large apopyle into the intertrabeeular
lacunwe inside the ehamber-layer. It then finds its way out into
the gastral cavity either directly through the gastral membrane
or by way of the excurrent eanals after passing through the canalar
membrane, necording as the chambers are situated in the deepest
part of the choanosome or in more pervipheral positions. Iinal
discharge takes places throngh the gsenln in the sieve-plate,
in the lateral wall and in the bottom-plate,—probubly most ener-
getically through those of the livst named structure (sieve-plate
meshes).

T will now proceed to give the results of my observations
on the stroctural details and relutions ol the flagellated chiambers,

of the trabeeule, &e., beginning with Lhe

Fracernaren cnayvper.—In shape the individual cham-.
bers are generally cup-like, fthimble-like ar glove-linger-like

(ee PL IV, lig. 258).% "They mostly measure 80-200 2 in length,

®Phis ms i8 well Fuown, s e ookt vaund G of the Tlexactinel Hdion ehamler. Quite
m differont -|r'|'c|r-]’llm:lll muy however ho nilhanel by the chnmilers of certain Ivalonematil
upccies, ool dn all peolathility as the pest 008 the sevonilary beanelying pod pomstonssing
of the 1ll'i;§illil| eeculur forin. e inﬂhlndﬁ, LT ;'(-_i-'lf..u"urpr rr.r.f'ﬁir_ Manihy, ol -ﬁi‘i'i'm'nj'fmt
voflezns: (L) (= Fhabonean veifersm 1) 1 have eiesboed gher o cavofn] stidy thag the
chambers nre veprsenterd by i hdercommmnioating system of eonnls whise wall eonsisde of
the membrina retionlaris. The general  srmngewent of he  Bocliaed  exmls soangly

reminds one of the cmfignmation of & M colony.
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oceasionally being as long as 275 . Thaose situated in the peri-
phery of the choanosome and adjoining the subdermal ecavity
are, on the whole, somewhat longer than others in deeper positions.
The cross-section is approximately cirealar, with a diameter of
45-90 ¢ (abont 7.5/ on an average).

The ecavity within the delicate chamber-wall is always
empty,—I mean, perfeetly free of trabeculie. The hroadly open,
trancated end is the so-called apopyle, by which the chambers
open into the Licnnee of the internal trabeenlar layer. On nearly
the entire external surface they expose themselves directly to the
incurrent lacunwm of the external trabecular layer. Here and
there on that surface the fine branched ends of the external
trabeculte find their insertion (PL V, fiz. 36).

Sometimes the chamber shows one or more outhulgings on
the sides or near the outer end, and these may sometimes be so
prominently developed as to bring about the appearance of a
lobed chamber. In sueh cases the wall (reticular membrane)
passes withont doubt confinuously from one lobe into another,
making a sharp or a rounded bending. T think these ontbulgings
or diverticula indicate the process by which the chambers
multiply themselves. After veaching a certain stage of develop-
ment, the daughter-chambers should become histologieally dis-
continuous and acquire a certain degree of independence, though
remaining side by side and connected together in the manner
soon to be deseribed.

In forming the chamber-layer often alluded to, the fully
formed chambers are arranged close together with the apopyles
all directed the same way, without however mutnally pressing
one another at any point. Hence, the chambers as well as the

apopyles remain round or roundish in circumference, leaving an
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interspace between and avound them except in places along the
convex sides of any two adjoining chambers, where, as it not
infrequently happens, the outer surfaces of these may lie to a
areater or less extent in direct contact with each other. The
point in question may best be studied on either real or optical
sections across the chambers. The said interspace, which searcely
needs he pointed out as a part of the incurrent lacunar system
of the external trabecular layer, is broadest where three or some-
times more chambers at a time give boundary te it (P1. V, fig. 43).
The corners of sueli a space extend into the exceedingly narrow
cleft between every two chambers, which cleft, as above men-
tioned, may at times be obliterated by the coming in contact of
the opposite surfaces.  Even in the latter case, I think, the contact
surfaces, so far as the parts of the wall concerned show the
characteristic rvetieular structure, are not in nctual fusion, though
sometimes 2 fusion may oceur at points where the chambers come
in contact at the rim (marginal membrane), in which part the
chamber-wall is, as will soon he seen, structurally the same as
the trabecule.

The intercameral spuce above referred tfo is traversed by line
branehing trabeculw (fig. 43, #r.), which extend between chamber-
walls or connect these with the supporting spicules and serve to
lkeep the chambers expanded and in position. Close lo the
chamber-rim the trabeenle are replaced by an exceedingly thin,
fairly continnows membrane—the connecting membrane or men-
brane yeuniens of IV, I, Scnurze (PL IV, fig. 22, ean.)—which
thus spans the interspace left between the cirealar apopyles and
joins these together. The connecting membrane may be said to
shut off the intercameral incurrent space from the excurrent
lacuna of the internal trabecular layer. Occasionally there exist



B. MARSHALLI.—FLAGELLATED CHAMBER. 131

open gaps in it; however, since its situation is such that the
current of water caused by the flagella in the chambers could
scarcely exereise an uunequal pressure on it in either direction,
there should De practieally a standstill of water at the gaps
under normal circumstances. On both of its surfuces the
wembrane furnishes points of insertion for several trabeculz.
As to its morphological nature, I believe in its identity with the
trabecule. It seems to consist of trabeeule simply spread out
in o film-like manner, just like certain partz of the dermal, the
gastral or the canalar membrane. The thin protoplasm looks
exactly like that of any local trabecular expansion; the nuclei,
met with at long and irregular intervals, are just the same in size,
appearance and staining capability as those of the trabeculs,
Moreover, where several gaps lie close together (as on the left-
hand side of fig. 22), the thin beams left between them are in
no way distinguishable from the ordinary trabeenl.

Turning our attention to the chamber-wall itself, this con-
sists par evcellence of the reticnlny membrane formed by the
choanocytes and of a narrow and filmy rim avound the apopyle,
which rim T will ecall the marginal membrane. Tet the latter be

first treated of here.

The wmaryinal membrane (P IV, fig. 22 & PV, fig. 39 ; m.n.)
is but another structure which is to be considered as identical in
nature with the trabecule. It is in no distinguishable feature
different from the connecting membrane. Like this it is occa-
sionally fenestrated and where the gaps occur close together, the
appearance is exactly like that of a trabecular cobweb. The
protoplasm is seen at places to be direetly coutinunouvs with the
trabecule arising from or inserted in it (figs. 22 & 89). The
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nuclei (fig. 39, &r.n.) arve indistinguishable from the trabeculur
nuelei, but quite distinet from the choanocyte nuclei with which
they may lie side by side. The edge of (e membrane around
the apopyle may be said to be even and free, except for the
isolated trabeculic whieh may sometimes proceed direetly from it.
At a short distance from the free edge, the marginal membrane
passes into the reticular membrane and at the same time into
the connecting membrane as well. With the latter it is uninter-
ruptedly continnous. Into the former it merges rapidly but with-
out any definable demarcation, as will best be judged from fig.
39. I might as well have described the connecting and the
marginal membrane as one and the same part with which the
reticular membrane comes into juncture,

Of quite uswal occurrence is the fact that the chambers are
somewhat contracted at the marginal membrane; so that, when
looked at from either the outside or inside of the apopyle at that
end, this appears surrounded by a narrow ring of the marginal
membrane in a manner that reminds one of the velum in
Craspedote Meduse (fiz. 22, m.i,). As seen in optical sections
passing lengthwise throngh conseeutive ehambers, the opposite
side-walls of two adjoining chambers run down close together,
or perhaps in direet apposition, toward the rims, finally to diverge
more or less from each other when they come to the marginal
membrane, Shortly before they {frecly end, the conuecting
membrane, likewise in optical scetion, stretches ncross between
them. Ilowever, it must not be thought that such a state is
invariably found. Sometimes the chamber-wall runs straight oot
when they come to the marginal membrane, which may then, in
certain parts of its circumference, lie in contact and probably in

fusion with the marginul membrane of the neighboring ehamber.
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A relation similar to that between the reticular and the
marginal membrane in the chamber-wall seems to be repeated
in the transition of the chamber-layer into the general trabecular
system. Such a transition should oceur around every osculum,
where the chamber-layer must have termination. In Fuplectelln
T have not been able to bring this termination into view, probahly
in consequence of the complicated folding of the layer close to
the oscular edge. ‘Whereas, in certain Hyalonematids and
Rossellids it was not difficult to determine on hoth sections and
surface-views that, close to the thin oseular edge, the chamber-
layer was represented by an irregularly undulating, continuous
sheet of the reticular membrane, whose reticulation finally be-
came merged into, and indistinguishable from, that of the trabe-
cular system.

The reticular membrane, or as it has been called by F. E.
Scaveze the membrana reticularis (Pl 'V, figs. 36-43), forms one
of the most characteristic features in the organisation of the
Hexactinellida. It consists of peculiar choanoeytes whose flattened
and ramified bodies, in my opinion, join with one another to
constitute an extremely thin and delieate layer of minutely meshed
network. When seen under a microscope of moderately high
power, the reticulation presents an elegant and tolerably regularly
checkered pattern. Under a very high power, the pattern loses
in appearance much of its regularity. The meshes, though mostly
quadrate, are frequently trapezoidal, rhomboid or triangular in
shape, with usually rounded corners. The sides measure 5-7 /¢ in
length.

From all that I have seen of the reticular membrane not
only in Eupleetellu but also in a series of Hyalonematid, Rossellid
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and Dietyonine species,” I can not but maintain that the meshes
in question ave all open and admit of n free passage of water
from the inenrrent lacunee into the interior of the chamber.
Only when the specimen is badly preserved or when the proto-
plasm of the ehoanoeytes is insufficiently stained, is difficulty
experienced in deeciding whether or not the mesh spaces are over-
gpread and closed by a transparent membrane, but in suceessful
preparations the contour line of the reticular beams stands out
sharp and distinet against the perfectly empty meshes, so that
there can be no doubt whatever of the freely open nature of each
and every mesh in the reticular membrane. That this is not due
to the drastic effeet of the preserving reagents, I have fully satis-
fied myself by repeatedly comparing the results of experiments
condueted according to different methods (see p. 34).

I regard all the numerous meshes of the reticular membrane
as representing so many prosopyles, There exists among them
none that is particularly distingnished from the rest by a
specially large size or by a rounded shape. The above stands in
marked contrast to the condition we usnally observe in other
sponges. As is well known, the prosopyles in certain forms
oceur in tolerably large numbers to each chamber, but these
always break through the choanocyte epithelium in a seattered
distribution. Whereas, in the Hexactinellida they are to be con-
sideved as establishing themselves in all available interstices
between the individual choanocytes, couverting the epithelium
into u veritable sieve-membrane. This state, in my opinion,
arises, because of the minimum development or, more probably,

of the utter non-development, of mesogleea in the parenchyme

“The vetigular membrave of wany of these spicies will be Ggured and remarked npon
i future uimbers of Wiis serics of Contributions,
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(‘ mesoderm "), which fact causes the execessive thinness of the
trabeculre and the direct exposure of nearly the entire external
surface of the chambers to the proportionally widened incur-
rent lacune. T will return to this point again when I come to
speak of the trabeculee. Here let it be remarked that the poly-
prosopylar chambers of certain non-Hexactinellids seem to pre-
pare the way for the condition seen in the ITexactinellida, and
that an opposite departure in the struetural respeet under consi-
deration is found in those sponges which have diplodal ehambers
and which are usually remarkably compact and fleshy on
account of the yoluminous development of the parenchyme.
The beams of the reticular membrane are generally flat and
narrow bands of variable width. Here and there, they are very
thin and thread-like (see figs. 87, 38). The nodal thickenings
are formed by the convergence and juncture of the beams,
generally four, but sometimes Lhree or five, in number at each
node. They usually contain each a single nucleus (rarely two
nuclei lying side by side) aund therefore represent the central
portion of the choanoeyte body, of which the reticular beams are
but lateral processes. Sometimes in its conrse the process is seen
to give off a branch or branches, which go to unite either with an
adjacent beam or a node. When the membrane is looked at en
face, the nucleus appears circular and is surrounded by a proto-
plasmic arvea, which is drawn out into the lateral processes. In
profile view or optical section, the nucleus presents an elongate
elliptical shape, indieating its marked compression on the plane of
the reticular membrane. (See figs. 40, 41, 43). The node itself
being likewise compressed, there is searcely yisible a protoplasmic
layer on cither surface of the nucleus, though at the poles of its
clongated axis there exists a small protoplasmic accumulation



136G [. ITIMA : HEXACTINELLIDA. I,

which is directly continuous with the thin lateral processes. I
have noticed no appreciable difference in the convexity of the
two sides of the nucleus, nor have T detected the presence at its
distal surfuce of a strongly colored cap-like body, such as was
seen by F. B. Senvrze in Schawdinnia arclica.

The protoplasm of the nodes and beams, as it appears in
hardened preparations colored with carmine or hematoxylin, hoth
of which usually stain it but very faintly, consists of a clear
matrix containing granules that are neither uniform in size nor
in digtribution. The limit of the matrix against the meshes is
often scarcely perceptible, on account of its perfect clearness;
in fact, the protoplasm presents itself to the eye almost by its
granules alone. These are, as have also been noted by I\ E.
ScauLzE, frequently arranged in strings, an arrangement which
seems to me to be simply due to their situation one behind
another in narrow tracts of the matrix. In some preparations
and sometimes in certain parts of a single preparation, I have
found in greater or less abundince unusually coarse and refrin-
gent granules (fig. 88), which elsewhere are either quite absent
or only solitarily present. They remain unstained by Dborax-
carmine but readily take up acid-fuchsin. Their presence or
absence presumably depends upon certain metabolic conditions
of the choanoeytes; they are possibly somewhat allied to, if not
identical withi, the inclosurves of the thesocytes to be described
further on.

Stained with acid-fuchsin, the protoplasm becomes tolerably
well colored. Tt then appears at places nearly homogeneous or
uniformly finely granular, and in other places with the coarser
well-stained granules in addition (figs. 37, 38). As before men-

tioned, its extermal limit agninst the meshes stands out well
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defined, without however showing the slightest indication of the
presence anywhere of o limiting membrane. F. E. Sconurze, as
he described the strueture of the Hexactinellidan chamber-wall
for the first tiwe, evidently believed that the choanoeytes rested
on a continuous basal membrane, the outer (incurrent) surface of
which was furthermorve assumed to be lined by a pavement-
epithelium. This was a mistake. Senurnze ('99e, p. 209 ; 19'«,
p. 98) himself has been led by his recent researches into the
histology of Schaudinnic areliva to the convietion that the mem-
brane has no existence, and that the presence of the pavement-
epithelium is questionable. T think it may be considered as a
settled question that there exists no special layer of any kind
outside of, and in contact with, the reticular layer of the choano-
cytes. Scunuvrze (le.) has expressed the opinion that the
fundament on which the latter layer lies, should he considered
to be a relatively wide-meshed network of eertain trabeeulwe. 1
ghould rather say, as 1 liave already suid above, that all the
trabeculie coming to the reticular membrane simply find inser-
tion in this for the ends of their fine dentritic branches. Some
of these terminal branches are indeed seen to ereep along the
outer surface of the reticular membrane shortly before they
terminate ; but such oeenvrences in the species stndied by me are
decidedly too few and far between to be regarded as giving a
‘ Grundlage’ to the choanocyte layer.

The nueclews, whose shape and position have already been
deseribed, is plainly visible under a high magnifying power. It
measures only 1.5-1.7 p#in diameter as seen in the surface view
of the chamber-wall. A fine nuclear membrane seems to be
present. The contents are nearly homogeneous or at most finely
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and sparsely granular. As known through F. E. Scuvinze, the
nuelens is remarkably poor in chromatin, on which aceount,
it, unlike all the nuclei of other tissues, does not surpass the
surrounding protoplasm in staining capueity. Nor does it con-
tain a body which might be ecalled the nucleolus. Tence, in
certain Hexactinellid species or in a certain state of preservation,
the nuclei of the choanocytes can be demonstrated only with
difficulty. TIn the surface view of the chamber-wall stained with
acid-fuchsin (fig. 57), a cleav ring is observable around the nu-
cleus at a certain focus of the microscope ; this is apparently due
to the refrangibility of the nueclear substance. Also a highly
refractive spot is visible in a central position in each nucleus ;
this is due to the origin of the flagellum, which arvises directly
from the inner (distal) surface of the nuecleus, and should not
be mistaken for a nucleolus.

To F. E. Scavrze belongs the eredit of having first demon-
strated the Hexactinellidan fagellum and eollar in Sehaudinnia
aretica. The former structure had been long known to me from
LFupleetelle marshalli and Aecanthascus eaetus, in both of which
it is fuirly constantly preserved in preparations fixed with cor-
rosive sublimate. As the total length of the flagellum I may
put down 17-19 ». TIn the profile view it appears as a fine line,
very faintly stained by acid-fuchsin (figs. 40-42). In the surface
view of the chamber-wall (fig. 37), it appears in opticul section
as a glittering dot, which, by varying the foeus of the micros-
cope, may bhe made to move continuously away from, or toward,

the central refractive spot of each nuclens, us the ease may be,

As to the eollar, my opinion was very uncertain for a long
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time after the flagella had become known to me, although sub-
sequent experience has proved that T had really that structure
under my observation. T. E. Scnurze's paper ‘Zur Histologie

der Hexactinelliden ’ ('gga) gave me fresh encouragement to
renew my iovestigations into the matter, and for this purpose T
went once again to Doketsba in the spring of last year, in order
to obtain a new supply of E. marshalli preserved in a number
of ways. As before, corrosive sublimate as the fixing reagent
gave the best results; and a careful search on sections stained
with acid-fuchsin, using a very high power (Zeiss’ homogenc
Tmmersion), resulted in convineing me of the indubitable presence
of a collar to each cell. Having once become acquainted with
its appearance, T found that it was visible in nearly equal clear-
ness in many of my old preparations colored with borax-carmine.
In order to sece them well, the collars must be seen in the profile.
The section should be neither foo thick nor too thin; in the
latter case it is difficult to recognize the chamber-wall itself.
Morecover, the section of the wall must be so favorably situated
that the collars and the flagella stand out in a perfectly clear
light, which should not be tinted by the colored light diffused
from neighboring parts lying out of the focus. I have never
suceeeded in perceiving the collars in optical section on the
surface-view of the chamber-wall, the diffuse colored light coming
from the reticular beams and nodes being sufficient to conceal
them.

The collar (figs. 40-42) in the profile view appears as a
narrow sheath around the base of each flagellam. 1t is exceedingly
delicate, quite clear and very faintly colored by acid-fuchsin.
The lateral contour-line is fine or moderately sharp; the distal

edge-line, always very fine. The shape is variauble, apparently
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owing to shrinkage caused by the action of the reagents. T think
it is approximately cylindrical in the natoral state. Tn the
preparations that shape is sometimes retained ; bnt more frequently
the collar either gradually narrows toward the distal end or is
somewhat narrowed in the middle seetion, in which latter case
the distal end is often expanded in a funnel-like manner. The
flagellum traverses the collar either at its middle throughout or
along one of its lateral edges after having inclined to that side
at a certain distance away from the origin of the flagellum in
the center of the distal nuclear surfuce. In height the collar
measures 9-0 g (0.6 on an average). The breadth usually
measures only 1'/,-2 » (1.7 p on an average), i.e,, abont as much
as the diameter of the nuclens. Tt may however ocecasionally
reach 3/ at the hase or at the expanded distal end of the collar.

In one or two instinces I have seen a line appavently
stretching itself between and connecting the flaring rims of a
few consecutive collars, which line reminded me at onee of Sollas’
membrane, But T have satisfied myself that it is to be regarded
ag something accidentally produced,—pessibly a flagellum or
portions of flagella laid down upon the free ends of the collars.
The collars stand out freely and solitarily, being separated from
one another by a comparatively wide spuce whose width may be
suid to be on the whole about equal to the distance between the
nuelei of the respective choanocytes.

Observations of the chamber-wall in the fiesh stale, 2-5 hours
after the capture of the specimens, did not reveal anything of
much importance. The preparation of a piece of the fresh
chomosome for examination under the microscope necessarily

involves more or less disloeation of spicules from their proper
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positions, while the trabecule suspending the ehamber-wall suffer
at places unnatural slackening and at other places tightening, or
are even wholly broken off. The consequence is that the chambers
mostly lose their original influted form and may even hecome
shriveled up, which is probably to be explained by the inherent
contractility of the choanoeytal protoplasm. The chamber-wall
then does not show the reticular structure ; I suppose the meshes
Lave been obliterated as a result of the contraction. At the best
it presents itself as a continnous layer of densely but irregularly
granular protoplasm. In optical section it appears somewhat
thicker than when seen in hardened preparations. Under fayor-
able cireumstances, the flagellation can be distinetly observed,
though no longer in motion. The flagella seem fo be somewhat
more densely situated than in hardened preparations, which
apparently stands in relation with the contracted state of the
chamber-wall. T have also seen a number of flagella apparently
emanating from little musses of grauumles in teased preparations.

The collar in the fresh state T have not sueceeded in detect-
ing. This failure was undounbtedly due to the fact that at the
time of my investisations on fresh specimens, years ago at the
Misaki Marine Laboratory, I had no kunowledge of the Hexacti-
nellidan collar and moreover no higher power at my disposal than
Zeiss’ objective DD, which, as T afterwards learned, is by far
too weak for the clear observation of the structure in question.
It may here be mentioned that in a sketch which I made, in
1895, of the chamber-wall of Adeanthuscus cdctis as examined in
optical section in the fresh state, I find the flagellation represent-
ed by a series of lines of unequal lengths, the shorter of which
are confined to the base in junetion with the layer of granular
protoplasm. It oceurs to me as quile possible that T have seen,
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in addition to the flagella proper, the lateral contour-lines of the
colars and that the shorter lines in the sketch stand for these. T
regret that I have had no opportunity to renew my observations
on fresh specimens.

I have of course not neglecled to try silver-nitrate methods
on fresh specimens with the view of demonstrating cell-outlines
in the chamber-wall. The methods referred to browned the
protoplasm but always failed to bring out the expeeted boundary
lines. Not only this negative result, bnt also the perfectly con-
tinuons appearance of the substance constituting the veticular
beams, strongly inclines me to believe that the memdrana reticularis
represents, so to say, a fenestrated synevtial layer,—in other words,
that the individual choanoeytes stand in organie fusion with their
fellows by the aforesaid beams or the luteral protoplasmie processes.
And T think this is not a phenomenon that stands quite alone
in the group of the Spongida taken as a whole. TFor, it will be
conceded by all that the reticular beams of the Hexactinellidan
¢hamber-wall correspoud in all probability to those protoplasmic
processes which are known to extend vadially from the bases of
choanocytes in a number of other sponges. Tor several species
of the Calearea (Ascetta primordialis, Sycandra raphanus, Vosmaeria
corticata), R. v. LExpENFELD ('92) has stated that these processes
anastomose and form a network. Sornas ('88, p. XXXVIN)
has also made the statement, T suppose for the Spongida generally,
that the same continuously unite each choanoeyte with its sur-

rounding fellows.

The structure of the chamber-wall and of the sinzle choano-
eytes us deseribed by me in the above unfortunately does not
aceord in some important points with the deseription given by



. MARSHALLI—FLAGELLATED OITAMDER, 143

T. B. Sonvrze ("99a, 19'«) of the same in Sehaudinnia arctica.

Firstly, as to the open or closed nature of the generality of
the meshes in the reticular membrane. Aceording to Scmurzn
they should be elosed in Schaudinnia avetica, as he originally
believed them to be likewise in Fupl. aspergillum and in several
other species ('8o, '87), though not in the same way. His
original conception seems to have been that the ehoanocytes lay
apart from one another but were joined together by band-like
connecting bridges and were disposed in a layer over and upon
n continvous basal membrane, much in the same manner as is
observed in other classes of the Spongida. His histologieal
study of Schaudinnia aretica, however, led him to the belief that
such a basal membrane, or in fact any membrane which might
delimit the chamber-wall from the ineurrent lacunwe did not exist
(see p. 157); and he thus may be said to have come very near
to recognizing what T consider to be the fuect, viz., the open state
of all the meshes of the reticular membrane.

Serorze however entertained guite a different view of the
matter ('99a, p. 201 ; 19’ ¢, p. 98). The choanoeyte is described
by him as having a thin basal expansion—a * fussplattenartige
Aunsbreitung des Basaltheiles der Zelle'—which should join with
the same of the neighboring choanoeytes and form a eonfinnous
membrane, ecalled the ¢ Dasalplatte,” This shonld be traversed
by the branching and anastomosing granular bands which radiate
from around the nuclei and bring about the reticular pattern
visible when looked at on the surface. I make bold to say that
the existence of such o ¢ Basalplatte’ is to me exeeedingly doubt-
ful, but it would be well to leave this moot point to be
decided by the resnlts of further investigalions.

Secondly, as to the prosopyles, Scuuize (8o, '87, '99a,
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19'e) has always represented these to e smooth-edged roundish
pores of different sizes, opening through the membranons
chamber-wall in variuble numbers and in irregular distribution.
I should think this amounts to about the same as to say that
only a limited number of the numerous meshes of the reticular
membrane are apen, which in my view should be the ease with
all.

I beg to remark that when insufliciently stained, or wlhen
subjected to macerating influcnces, the choanocytal protoplasm
appears quite ill-defined as to its limiting contour; aud then,
especially if there should be found in the quadrate meshes some
grannles or strings of granules,—which in reality belong either
to the finer branch-beams or to the terminal branches of certain
trabeculee, and which in other cases seem o be due lo dis-
integration of the protoplasm,—one may easily be led to think
that the meshes are overspread with a transparent filni, while
hiere and there may oceur such s happen to be exceptionally
clean within, bat, which being surrounded by a granular traet,
may be taken for the only ones that are open.

Thivdly, as regards the general shape of the choanocyte.
According to Scrurze, it should be nearly eylindvical in the
living state aud somewhat wine-glazs-like when preserved. Dis-
tally to the thin basal expansion alveady referred to, there should
follow an elongated neck-like section of the ecell-body, which
section reminds us of the eollom or rostrum of the choanoeytes
in other sponges. The parts in question in consecutive choano-
eytes were observed to be separated by u systemn of narrow
interspaces. Distally they broadened, becoming somewhat trumpet-
like, and were finally eapped each with a broad eollar, A deli-
cate central axiul-thread extended from the center of the distal
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surface of the basally situated nuclens to the origin of the Magel-
lum at the terminal sarface of the collum-like section.

Now the choanoeyte of Z. marshalli, as I have deseribed it,
lacks the collum-like middle section. Tt has been deseribed as
consisting only of a collar and of a flattened body, whiclt at any
rate partially corresponds with the base of the choanoeytes in
Scuvrnze’s sense ([ say partially, mevely because [ do not assume
the presence of a web-like closing membrane hetween the lateral
processes or reticular beams).

In attempting to reconcile the above difference in our stand-
points, the following possibilities suggest themselves: 1) The
collum-lile section may be something that veally is enlively wanling
in L. marshalli. Tn view of the general uniformity of histolo-
gical stracture throughout the entire group, the assumption of
such a marked variation scems to be scarcely warranted. And
yet, a considerable range of variation, so far as the size of the
choanocytes is concerned, is to be admitted ; for, Scrurze has
given for the total height of choanoeytes in 8. arclica 10-12 p,
and for the greatest breadth 5.6 pr; against which dimensions, the
size of the same in Z. marshalli as found by me is only about one-
half as large ov even smaller. 2) The part which I have taken
solely for the collar wmay include the collum-like scetion of the
cell-bady. The narrow shape of that part seems to lend color to
this possibility. However, I have never detected the slightest
difference in the appenrance of the basal and distal parts of the
stracture in question. Tt is uniformly and homogeneously trans-
parent thronghout. 3) I may have seen only the collum-like see-
tion, bul mol the true coller. 1 must declare myself agniust this,
as well as against the preceding, assumption, on the ground that
the flagellum is frequently seen to bend in one way or the other
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soon after its origin from the nuelear snrface, and to pursue its
conrse edgewise, either for a part or the whoele of the remainder
of its passage through the structire in question. This fact
indicates that the latter structurve must be hollow from its Dase.
4) The collum=lile seclion wmeay be only a povtion of the collar.
Significant in this respect appear the {attened cake-like form of
the basally sitnated nneleus, notwithstanding the elongate shape
assigned to the cell-body. It ic alzo to he noted that the collum-
like section should liave, according to the deseviber, elear contents,
the granules being apparvently confined to the region immediately
around the nuclens and to the reticulay bands in the membranous
basal expansion,—a fact which strikes me s somewhat remarkable.
And, T venture 1o say that some of Scuurze's figures—notably 19'a,
Taf. I1T, Tig. 4, which shows no material difference in appear-
ance between the eollar and the eollum, while the angular lateral
edge-line between the two parts may be taken as due simply to the
presence of the peculiar connecting membrane at that level—
are in no small measure suited to give an impression pointing
to the possibility, not to say the probability, of the present
assumption. However, it will require more substantial grounds
to establish the point.  After all, T am inclined to give weight
ouly to the first and the last of the four ahove-mentioned possi-
bilities in the way of explaining the position I have taken as
regards the structure of the choanoeyte in £, marshalli.
Fourthly, an intevesting discovery wns made by Scnurze in
§. arebica in that the elosely standing distal ends of the eollum-
like section of the chounocytes, at the boundary between them
and the collar, were connected laterally with one another by a
cementing mass, thongh at times they appeared there to be

simply sticking together, Tn the plate-like eonnecting mass sur-
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rounded by three or four adjacent cells, there were sometimes
found voundish porves, which should allow the entrance of water
into the chamber. In £. marshalli T have seen no trace what-
ever of this kind of connection between the cells. It is probubly
a sort of an aceessory armimgement whicli is not of universal

occurrence among the Hexactinellida,

TrE TRABECULE—These are in general fine and thread-
like, in places band-like. The disposition of their branching and
anastomosing strongly reminds one of the irregular web woven
by certain spiders (&, Pl IV, fig. 22; PL V, figs. 36, 43 ; see
also Pl. VIII, figs. 29, 30). The meshes are of quite indefinite
ghape and size. Generally speaking, the trabecnlie stand for
the mesenchyme of other sponges, but never and nowhere do they
form a Dbulky wass or a compact layer of any considerable
thickness®, though in places they may be expanded into film-like
membranes. Such expansions ocear here and there in the deeper
parts, at points where three or more trabecul® join together,
and are in appearance somewhat alike the nodal confluence of
the filamentons psendopodia of certain Rhizopods.

The same membranous development of the trabeculi, but ou
a far greater scale, is seen in certain definite positions, especially
on the surfaces delimiting the sponge from the exterior. Here
belong the dermaly, the gastral and the canalar membranes, us

*The diagrammalic figure, recently given by Derage and Hénoragn in the * Zoologio
Coneréte’ (T, I, PL 8, fig. 4), representing the: relution of parts in the wall of Eupleetelin,
i fitled 1o give an altogether erroneous wlea of the stimeture, in thut the choonoseuie bs
shown as a thick folded layer of compaet *méederme’ inclosing the chambers, while botl
the ectosome and the vndosome e given likewiso as thick, minutely peefiratod layers vons
nectedd with the choanosome by selid pillnes Their ather dierams on UL 11, relating fo
the Hexactinellidy, are mueh better, Dot these, oz also 1le nutiers emboldied ino the texs;
donot call for specinl conrment, being ntively basad on the represcutations of T 1, ScnvLzs,

1 For the fael that this fayer in B wmrshalli hurdly deserves to be ealled n membrane,
on accoumt of the general thread-like levelepment of itd heijus, see aafo, p 125
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well as the oscular wembrane, the marginal membrane and the
membrang reaniens, all of which have lLeen spoken of before as
adaptations of the general trabecular system. 1 will repeat that
all these membranes are not different from the thread-like
trabeculie either in listological character or in the manner of
their ocenvrence. I am even under the impression that, during
life, there obtains in the tissue concerned a certain degree of
instability in the form, whether membranous or filamentous, which
is assnmed at different times. As the result of a certain stimu-
lus, cavsing protoplasmic contraction, a membranous area may
thin out and finally break apart in the middle; then, by en-
largement of the gap or gaps thus produced, the area may
veadily convert itself into a mesh or a series of meshes hounded
by filamentous beams (see Pl. VIII, fiz. 30). Contrariwise, the
trabecular cobweb may become so close meshed as to finally fuse
together into a continuous sheet, or a part of it may be so drawn
out as to form a filmy expansion. Indieations of such trans-
formations are indeed very frequently to be observed. This
theory presupposes a viscous semi-fluid nature of the trabecular
substance, which assumption seems also to explain the apparent
facility with which floricomes traverse a dense cobweb of trabe-
cule in order to reach the tips of the dermal hilt-rays. The
above nature appears to me all the more assumable, since, as
will soon be dwelt upon at length, I am ineclined to aseribe mo
pinacocytal covering (o the entive trabecular system, but to regard
this as a network of bare-smrfaced syncytial protoplasm.

A spienlar sheath, consisting of a continuous layer of the
soft tissue, has Deen assumed or mentioned by some writers
(T'uomsox '7o, p. 710; Scuveze "87, p. 24). Although I have
never been able to prove the faet, yet I ean not but hold it very
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likely that the spicules, during their growth or the deposition
of new siliceons mutter over their surfuee, are covered uniformly all
over by an excessively thin layer of the matrix.  On the other hand,
the hinpresgion I have repeatedly received from the observation of
the larger porenchymalia in well-colored preparations, has been
that these have no other coating than a layer of an irregularly
meshed trabeeular network, lying in direet contact with the
spicular surface, It is notat all improbable that many old spicules,
though én sitw within the bounds of the sponge-wall, are to he
considered as lying partinlly outside of the soft parts, as the
prostals as well as the rhuphides and the floricomes at the tips of
the dermal hilt-rays undoubtedly do.

In the fresh state (2-5 hours after capture), T have ob-
served the trabecular substance to be either simply minutely and
densely granular or composged of a elear homogeneous ground-sub-
stance inclosing a greater or less quantity of opaque and irregular
granules. The nuelei presented themselves as refractive spherules.
Nowhere on the surface was flagellation observed. Nor hayve I
been able, notwithstanding my special endeavors with silver-
nitrate and methylenblan methods, to bring out cell-ountlines
either on or in the trabeculie, When carmine particles were
added to the fresh preparation, they stuck to the trabecular sur-
face with a certain degree of firmness, so that they could not
be moved by the water current produced under the cover-glass
by the use of a blotting-paper. Watching such preparations
attentively or viewing them at brief intervals under the microscope,
the while keeping them perfectly quiet, the attached carmine
particles, and no less the nuclei and the protoplasmic granules,
were seen for some time slowly to change their velative positions,
which change was accompanied by a slight alteration in the form
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of the trabecula itself. This indieation of life, which I have
obgserved in L. warshalli as well as in _leanthascus caclus, 1
inferpret as due to protoplasmic contractility. As for a flow of
protoplasm, it is not possible, since the trabecule, thongh soft,
pliant and easily destroyed by pressure, nre much too consistent
to be with any exactness called fluid.

Observed in hardened preparations, the substance of the
filamentous trabeculie is tolerably well stained and dense-looking,
being either nearly homogeneous or granulated in varying
degrees. The membranous expansions; looked at face on, nsually
present a somewhat less dense or clearer appearance, apparently
due to the thinning out of their substance in forming such arens.
Here are seen granules and irregular particles or little streaks,
which are scattered either somewhat uniformly or in a manner
suggestive of a reticalur arrangement (PL IV, fig. 23; Pl. VIII,
fig. 30). This appearance may be partislly the result of the
hardening procesd. A fibrons or streaked appearance is also not
infrequently noticeable, generally running parallel with the free
edges of the band-like or otherwise membranously developed
trabeculi.  In most such eases, I have convinced myself of the
fact that the uppearance is due, not to the real existence of
dilferentiated fibers, but to fine wrinkles which are probably
produced by contraction ; for, the streaks are not only of very
indefinite contour in certain places, but also at the ends are seen
graduully to lose themselves in the membrane as it generally ap-
pears. The edge-line of the trabeculic is always of simple contour.

Sometimes unusually coarse, refringent and well-stained
sranules are found iv isolated occurrence. These are probably
the same as those found inclosed in the thesoeytes to be deseribed
turther ou.
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The trabeenlar nuelei (Pl. IV, fig. 25; Pl V, figs. 36, 43,
&e; fig. 39, &r.n)—by which name I designate the nuelei
belonging to the protoplasmic substance of the trabeculic—are small
and spherieal, measuring 2 » and less in diameter (say, 1/, 2 on
an average). Unlike the choanocyte nuclei, they stain very deeply
and usnally contain o single, sometimes a few, chromatie bodies
which look dark or strongly refringent at different foci of the
microscope. The nuelei are quite common and are scattered in
vather irregular distribution. While sometimes two or more lie
not far distant from one another and at tolerably uniform
intervals, in other places a trabecnla, especially when of filamen-
tous form, may streteh itself for a relatively considerable length
without showing one. The nwelei have their seat by no means
confined to, nor invariably at, the expanded parts or the branch-
ing poimts, but may ocecur at amy point in the comrse of
trabeculie. On aceount of the thinness of these, the nnelens is
seen, when looked at in a certuin direction, to project more or
less on one side or on the other or on both ; and often it even
appears to be simply attached by a small portion of its cirenm-
ference.

In connection with the trabeculsee are certuin eells which
have well-defined cell-bodies. These will be sepurately dealt
with in the chapter to follow. The nuelei now in question—the
trabecalar nuclei—are all “{ree,’ i, e, without a cell-ontline
around them. The trabecular substance, in which they lie, is
throughout of a uniform appearance, showing only such differences
as may be aceounted for by the variation of its thickness in
different places. The spplication of double-stuining and trijle-
staining processes lius never resulted in dewonstrating the pre-

sence in it of parts with any diference in the power of selecling



152 1. IJIMA: HEXACTINELLIDA, T.

stains. It will then require no further words to explain that T
recard the trabeculic as consisting of the fused eytoplasm of the
cells vepresented by the above free uuelei.  THerve T leave this
point, to resume it soon again.

The question whether the trabeenlie have a pinacocyte covering
or not, I am fully aware, iz a delicate one. 1% 5. Scuunze has
always assuwed its presence in the forms studied by him, an
agsumption which seems quite justifiable from a theoretical point
of view. However, as before indieated, I have been led to the
contrary opinion, though at first I felt much diffidence in coming
to this conclusion. Mention has already heen made (p. 53) of
my failure to demonstrate cell-outlines on the trabeenlar surface.
The history of our knowledge of the pavement epithelium in the
Spongida teaches us cantion in drawing conclusions from that
negative result; but in the present case, I am quite at loss to
believe thut my methods were in any way at fault, DBesides,
there is another eircumstance, which, simple as it is, seems to
me to deserve due considerution. It is the excessive thinness in
which the f{rabeculie, wlether filimentons or membranous, so
often present themselves in all parts of the sponge-body (see
PL. 'V, fig. 43, tr;; also PL VIIT, fig. 30). The thinness is such
that barely enough room is given for the protoplasmic granules
to arrange themselves in o single row or layer, as the case muy
be, and this seems to be searecly compatible with the assumption
of the plurality of differentinted tissues or layers. To all appear-
anee, the thinner trabeeulw wre nothing more than simple threads
or lilms of the protoplusm. In the alsence of indieations to the

contrary, I see no ground for hesitating to aseribe the same
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structural conception to the relatively thicker parts of the
trabeculie.

To be plain, my notion is that for once among the sponges
we find in the Hexactinellids that the development of pinacoeytes,
both as an investing of the exterior and a lining of all the
internal eavities and passages, iz entirely suppressed. This
seems to be in harmony with a certain point in the structure of
the chamber-wall as deseribed by me, riz, that the convex
outer (incurrent) surfiace of this is, so to speak, naked, the basal
euds of the choanocytes being directly exposed to the water,—
4 fact which I think is nearly, if not quite, admitted also by
T. E. Scaveze ('g9ae, p. 209; 19'e, p. 98), in that the existence
of a hasement membrane at the place is denied by him and that
of a pavement epithelium held doubfful, while the choanocyte
layer is considered as resting on a relatively wide-meshed net-
work of lrabeculr.

Be that as it may, IV, E. Scnurze’s vepresentation of certuin
uuclei and cells as pinacocytes seems to be open to discussion. In
E. aspergillem ("80, pp. 669-G71 ; "87, pp. 23, 24), he distinguished
the three following kinds of nuclei or cells in the trabeculie:

1) Bmall, spherieal nuclei, abundantly and tolerably uniformly
scattered. These were seen on profile view to projeet o little
above the general surface of the trabecualie, and were thus eon-
sidered to oceupy the most superficial position und on that oe-
count to vepresent flat epithelial cells, whose ontlines were
certainly not seen. The nuclei in question evidently corresponds—
in part at least—to those which 1 have ealled the trabecular
nuclei. Tt is then important to decide if their seat in the
trabeculre is really superficial in relation to that of certain other

nuclei or eells in the same, This is by no means so, to judge
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of what I have seen of the same nuelei in 7. marshalli and in a
number of other Hexactinellid species, the histology of swhicl
will be duly rvemarked upon in the future numbers of this series
of Contributions. On the contrary, the oceurrence on the syn-
cytial trabecular thread, of certain cells, which on account of
their well-defined spherical or ovoid Dbodies eanunot possibly be
pinacoeytes, is quite common. The projected state of the trabecular
nuclei, as they have come under my observation, was in nearly
all cases apparently due to the simple fact that the space in the
protoplasm was not sufticient to completely include them. The
unilateral situation of the nuelei, especially in the thinner
trabeenlar thvead, may also be considered as the result of an
uninterrnpted and most effective bringing about of protoplasmic
continuity, whieh may be of primary importance to the trabeculwe
considered as a connective substance.

2) Somewhat larger and more vval-shaped nnelei with little
protoplasm arvound them, giving simple stellate or spindle-like
shape to the cells. These appear to have been seen in relatively

o gonneetive-

o

smaller numbers and are regarded nz representin
tissue cells lying in a hyaline matrix. 1t ocenrs to me likely
that the “nuelei” here veferved to, correspond in part at least
lo certain distinet cefls, whiclhh T will deseribe in a later chapter
under the designation of archwoeytes. My grounds for holding
that opinion will be given presently in conncetion with ap-
parently the same ‘nuelei ' deseribed by Senvize from Sehau-
dinnia aretica.  The nature of the protoplusmic space around
the alleged nueled, seen by Senvnzn in 2L aspergillum but apparent-
ly not in 8. aretica, remains ineomprehensible to me, unless it

be considered to be a pmt of the protoplasm of the trabecular
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syneytium having especially concentrated granulation or being
otherwise exceptionally modified.

3) Larger eells, likewise considered to be situated in the
liyaline connective-tissue matrix and distinguished by a more or
less abundunt aeccumulation of refractive, intensely stained granules
of wvarious sizes. These granules were occasionally of
brownish or yellowish color. They have been compared, quite
justly I think, to fat or stareh in the physiologicil sense. T
believe that this kind of cells are of very general occurrence in
the Hexaetinellida, and I take it to be analogous, and in all
probability homologous too, to the thesocytes (Sorras) of non-
Hexactinellids, (See anon under Thesocytes).

Let us now compare the above with the results arvived at
Ly the same investigator in the case of Schawdinnia aretica
(‘g9 @, pp. 206-209; 19'¢, p. 98) and connect therewith such
remarks as may seem condneive to a clear understanding of the
matter. In that species, the nuclei or cells distinguished hy
Scaurze in the trabecule are essentially the following two:

Firstly : cells containing a mass of peculiar spherules and
conglomerates (‘ Knollen ') around the nucleus, and which are
numerously present on the dermal and the gastral membrane, on
the thicker subdermal and subgastral trabeeulee, and around as
well as between the apopylar openings of the chambers. On
account of the bulky contents, they project more or less oyer the
surface of the said parts in a hump-like manner. 'These cells
are taken by I. E. Benvrze for pinacoeytes. However, from the
nature of the ‘ Kuollen ” deseribed ('gge, p. 207), it is exeeed-
ingly probable, and indeed searcely to he doubted, thut we have
here to do with the thesoeytes above referrved to under (3),—
cells, which, nnless T am greately mistaken in my homologization,
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scnorze had before in B aspergillum ussociated with the cou-
nective substunce, instead of clussing them us flat epithelial cells.
I am decidedly in favor of this older view of Scuuvrze’s. The
eells in question, as kuown to me from Luplectella and g number
of Hyalonematids, Rossellids, &e.,—whieh cells T have no doubt
belong to one and the same class of cells both morphologically
and physiologically,—ulways have plumyp bodies and show clearly
defined cell-boundaries, which as a rule are well separated from
one wanother. In most species, eg., £. wmarshalli, they are
ordinarily quite sparingly and solatedly present, while in eertain
places and under specinl circumstances they may occur in large,
compact masses (PL. IV, fig. 24). (See anon under Thesocytes).
These fucts in my view militate against the propriety of attri-
buting to the cells un epithelial nature, in spite of their most
superficial situation. Even grauting their epithelium-like arrange-
ment, their homology with the true pinacocytes may be questioned,
because the latter cells, so far as my knowledge of them goes,
are never known to have similar conteuts, while certain other
cells which do possess such contents—i. e., the thesocytes, which
are not bmprobably identical cells in all sponges of different
classes—are found scattered invariably in the mesenchyme of such
sponges as show besides a true pinacocytal epithelium,

[t is important to nole that Scmuvrze did not find in
Selaudinnia aretice the alleged epithelial cells on all parts of the
trabecular systems. Tliey were evidently not present on the
finer intercumernl, subdermal and subgastral trabecule. * Iis
kimnte dalier gein, dass diese Verbindungsbalken einer besonderen
epithelinlen Dekleidung entbehren und ganz aus der...Bindesub-
stanz bestehen ™ ("ggu, p. 208) is his conclusion, While main-
tuining the presence of an epithelium on the thicker trabeculwe,
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the possibility and perhaps the probability of its absence on the
thinuer ones is thus admitted by him. Such a partiality, if true,
must be said at least to indicate & very vemarkable case for an
epithelinm ; whereas, if we had to do with cells of mesenchymal
uature, there would be nothing extraordinary in finding these
attached ouly to sneh thicker beams as are capable of bearing
them on.

Secandly 5 nuclei without the ®Knollen” around them, and
which are numerounsly found, appuarently situated in the connective-
tissue substance of the trabecular threads und membranes. These
nuelei arve said to be on the average somewhat larger and of a more
oval form than those of the cells with the * Knollen,” though in some
parts of the trabecular system there are present a number of such as
are indistinguishable from the latter nuclei in point of size or
of other features. In view of this agreement shown by the
relatively smaller nuclel under consideration, Serivize ('99«, p. 208)
leaves open the possibility, if T understand him aright, that these
smaller nuclei may belong to flat epithelial cells which have not

acerunulated the * Knollen ™ in their bodies. The relatively larger
ones ure at any vate regarded us the connective-tissue nuelei.
No special protoplasmic space around them seems to hLave been
seen, for no mention of it is made, These nuclei are said to be
the only kind that are found in the thinner trabecul® and
especially in those spanning the spaces between the chambers ; so
that, to follow the writer's expression as nearly as possible, ¢ here at
least " the existence of an epithelial covering could not be ascer-
tained (Le., p. 209). Iowever, he expressly leaves undecided
(19'¢, p. 98) whether or not the difference in size of the nuclei
“alone and in all cases sultices for the distinetion of the two kinds
of cells® (i, Hat epithelin]l cells and connective-tissue cells).
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On the whole, these ideas of Sciuvrze concerning the nuelei
do not differ from those expressed by him before with regard to
the smaller and the larger nuelei in the trabeculie of Z. asper-
gillum, mentioned and remarvked npon respectively by me under
(1) and (2) on pp- 153-154. This might naturally follow, if, as I
have assumed, the cells with granular contents in E. aspergillum,
mentioned by Scuvrze and referred to by me under (3) on p. 153,
are the same kind of cells as the * Knollen ™ cells of Senvize
(thesocytes) ; for, in that case, the nuelei without the © Knollen ’ in
8. arelice wounld have in F. aspergillwm nothing to correspond to
but the nuelei T have mentioned under (1) and (2). A new point
is that the cells represented by the “smaller nuclei’ in the
trabeeule, or by at least some of these nuclei, are possibly iden-
tical with the * IXnollen * ecells or (wecording to my interpretation)
thesoeytes.  The implication is that ene of these two kinds of eells
may be directly derived from the other. This seems to me
highty improbable: for, T think T have grounds to believe that
the thesoeytes arise, on the eontrary, from the so-called ‘larger
nuelei ' of SchuLze,

In attempting to establish my position here tuken, I will
begin by stating that I can not help entertaining a doubt as to
whether the size given by Scmurze for the ‘ larger nuclei * found
in the trabeculie refers to real nuelel,—if o certain mistake is not
here involved in spite of his wonted accuracy in observations.
Aceording to I, they should be 5-4 p lurge (against ea. 2 g of
the nuelei of < Kuollen * eells; 19'a, p. 98). To speak from my
own experience, the nuclel in the trabeeuly, irrespective of their
having o well delimited cell-hody or not, are all tolerably uniform
in gize und general appearance within the limit of the same

Hexaetinellid speeies al least, if not of the entive eclass. They
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are always very small, floctuating within only an inconsiderable
range of variation in this respect ; in shape they are counstantly
spherieal or approximately so. In K. marshalli they rarely, if
ever, exceed 2/t in dinmeter, while the smallest measure abont
1'/y py—a yaviation of say less than half a 2 This does not quite
agree with Senvrnze's statements,  However, this fuct alone would
not perhaps have led me to the above skepticism, were it not
for another circumstance which serves to aceount for the size
aseribed by Scnvize to the ¢ lirger nuelei.’

Az I have before indicatedd (p. 154, under 2.), T hold that
the *larger oval nuelei ” Sermuize’s in the conneetive substance of
both Z%. aspergillum and 8. aretica arve nothing else than, or
should at least include among them, the well-defined eells which
T call the arelweocytes (PL. W, figs. 36, 39, 43 ; arch.). TFor the
piture and charneteristies of these cells, the reader is referred to
the speeinl chapter devoted to them. Here suffice it to mention
that these cells ave exceedingly liable to be taken for mere nuclei,
and that their distribntion in the trabeeular system agrees on the
whole with that aseribed by Scnurze to the ¢ larger nuelei " in S
arelieca. On the other hand, I find no mention of these cells as such
in the deseriptions given by that investigator, though they have
been nndoubtedly seen by him. At all events there can be no doubt
whatever that the *larger nnelei ™ seen by him in groups in the
immediate proximity of the flagellated chambers and taken for
possible genital cells ('Tgu, p. 99),* are the same ns my archo-
eytes, which thus seem to have been only partially recognized in
that they were errornconsly considered as nuoelel and not as com-

plote cells. Tf this be so, then the diserepaney in our observations

W The same gronys of cells, likewise consideved as posibly conesrned miln nl-:mlmnmn,
webe alsa geey hefore by Bervner In Fhrrea veea (8T, o 255). Iere the elements fu the
grovps abe described ns ‘el witho noelei which stain with specin] readiness.
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concerning the size of the nuelei in the trahecule will explain
itself. Tt is also plain that, if there prevailz a general uniformity
of size and appearance among all the nuclei, which I hold to he
the ease, the assumption of the identity of this or that kind of
cells with another should lose all its validity, so long as it is
founded on the similarity of their nnelei alone.

Tinally I will mention Tere, veserying the details of my
observations velative to the point to another chapter, that the
thesocytes seem to be one of those kinds ol cells which avise direetly
from the archmwoeytes, the transformation being effected simply
by gradually acenmulating the ‘Knollen ™ in the cell-body (PL
1V, fig. 24). It may perhaps he urged that the archeocytes may
he present in some species with, and in others withont, the cell-
outlines, and that the size of the nuclei may likewise be a vaori-
nble matter ; but the fict would remain the same that the theso-
eytes—the ‘ Knollen * cells of 8 aretica ineluded —develop ont of
the * lareer nuclei’ of Scnurnzr.

To resume my own aeconnt of the trabeculwe. 1 have said
in efiect that these eonsist of a fused eytoplasm or nucleated
protoplasm (syneytivin) in the form of thrends and membranes,
It will he noticed that here reenr in a measure the old sarcode-
theory, O. Scumtr’s ('64), of the sponge ground-substanee, and the
syneytium=theory, Iaecken's ('72); of the “exoderm ' in caleare-
ong sponges.  Whatever fate these theories may haye mot in the
case of other sponges, in the IHexactinellids they muy be said to
have preserved o certuin degree of applieability. As vegards
the general soft tissue of the IHexactinellide in particular, there
were among the older investigalors some who termed it the

“sarcode” (Tnomsox, 68 & '70; Kext, '70) or ‘sarcodine’ (Mar-
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sHALL, '75). Tuomsox (68, p. 120) deseribed the Hexactinelli-
dan ‘sarcode * as ‘ small in quantity, very soft, probably semifluid.’
Magrsuazn (Le., p. 153) ealled the same of Hollenia © zihfliissig,
hell und duarehsichtig ™ with granulation, from which condition
that of Hyalonema should have differed but little,  These remarks,
so fur as they go, are essentially in accord with my coneeption
of the nature of Ilexaetinellidan trabeeulrw, notwithstanding the
fact that those writers at the time had a very vague and incom-
plete knowledge of the histology of their subjects.

I believe the trabecnlar system in its entirety eorresponds
both morphologically and physiologically to the system of
colleneytes in that simplest form of the sponge conncetive-tissue,
the collenchyme. ™There is every reason to assume that the said
collencytes, at least in certain sponges, anastomose with their
branching proeesses and thus place the various histologieal
elements of the body in protoplasmic econtinuity (SoLras,
88, p. xtav). In the Ilexaectinellids, that continunity of the
connective-tissue cells is present in an unusually marked
degree.

Where is then the intercellular matrix which always oceurs
in connection withh the true conneetive-tissne? T believe it is
totally nndeveloped in the Hexactinellida. As a matter of faer,
I find in the entire trabecular system no part which in general
appearance or in the reaction against staining reagents ean bhe
compared to it.

The absence of the intercellular matrix is of fundamental
importanee, as it goes a long way towards explaining the peeuli-
arities of the Hexactinellidan soft parts. To it, in the first pluce,
are directly due the thinness of the trabeculwe and the extraordinary
development in inverse proportion of the lacunar spaces between
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them. Tt accounts in part at least for the pronounced state of
protaplasmic continuity shown by the connective-tissue cells, for
there exists no other tissne to participate in bringing about the
connection of parts. It also makes intelligible the extension of
the lacunur spaces to sneh an extreme degree that nearly the
entire external sorface of the chamber-wall is directly exposed
to the incurrent water, which faet affords a necessary condition
for the opening of prosopyles at all available places between
the choanocytes, without however affeccting the continuity
of these as a layer. Tuorther, may it uot be that the con-
nective-tissue matrix, when developed, requires an epithelial
limitation against the external world, and that by the absence
of the former, the differentiation of the latter is dispensed with
in the Hexactinellida ? T make this of course as u mere sugges-
tion.

A knowledge of the developmental history of different parts
in the Hexuetinellid body will be felt by all to be a great
desideratum. All that I know at present of the embryology is
connected with the larva of two Rossellid species which I have des-
cribed under the names of Vitrellula fertile and Leucopsacus ortho-
docus (Limara, 'g8,). The Invva will be deseribed in details under
these species, accompanied with fizures. Iere let it be mentioned
that in its early developmental stage, it is spherical, covered exter-
nally by a flagellated cell-layer, and contains internally a mass of
cells.  Remarkable is the fact that the first spicnles, which arise
already in such a stage in the periphery of the internal cell-mass,
are stauracting.  The fuller developed larva is spindle-shaped,
being thickest townrds one end. T think this observation suffici-
ently warrants me in making the general statement that

the ITexactinellidan lLuova, as regards the arvangement of its
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cellular elements, is essentially similar to that of Monaxonid
sponges.  As to its metamorphosis, not a fact bas come under
my observation and I shall have to be contented with specu-
lationg, guided by our modern knowledge of sponge embryo-
logy.

After the Ilexactinellid larva has attaclied itself to some
foreign object, the flagellated eells of the external layer should
be expected to sink somehow into the internal cell-mass and
within this to form the Adnlege of the chambers.® We may
presume that these are arranged side hy side in a sort of layer,
the chamber-layer, which surrounds the ceuntral portion of the
original internal cell-mass and at the same time is itself sur-
rounded externally by the peripheral portion of the same.
Suppose the cell-mass, both within and without this ehamber-
layer, becomes lacunose, the lacunwe breaking through on the
external surface, we should have the internal and the external
trabecular system. An interruption in the chamber-luyer puts
the lacunse in the two systems into direct intercommunieation, and
such a spot may mark the position of a future osculum (see p. 105).
If, in addition, the lacunse undergo certain loeal expansions,—the
one such expansion in the center, as the incipient gastral cavity,
being the widest,—we should have a young Hexactinellid essentially
agreeing in the arrangement of its soft parts with the little
Lanuginella pupa figured hy F. E. Scrunze in the Challenger-
Report, PL. LIIT, fiz. 5. Thus, it s not difficult to derive the
struetural plan of Hexuctinellids, peculiar though it is in several

*1In view of the apparent presence of chambere Iefore the Tmmigeation of the externnl
fMaizellated eell-layer in some Monagonid larvery, and of 1lie results arvived ar by It Evass
(Quart. Jone. Micr. Be, w8, vl 42, plod) in Spengitla, the pessibility of certain otlier vells,
which have always lain in the internal cell-mass and which have preserved the blastomeric
character, giving rise 10 chambers under cerbiin clrenmstances, may not be exeluded.
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respeets, from the larva by the same general course of develop-
ment known in other sponges.

While it must be admitted that there exists a general agree-
ment between the Hexactinellida and other sponges in the
histological elements which should differentiate themselves from
the internal cell-mass of the larva, the apparent non-development
in the former of the connective-tissue matrix but especially of
the pinacocytes—admitting it to be the fact—oflers a very grave
matter for our consideration. Ave the naked syncytial trabeculse
to be considered as the result of degeneration or as representing
the primitive condition of the sponge connective-tissue ? Against
either way of thinking, the very high degree of organization
manifested in the spiculation may appear, from a general point
of view, to stand more or less opposed. Nevertheless, I hold it
possible that the spicules take their own course of development
and complication irrespective of the differentiation of the pinaco-
cytes or of the true connective-tissue. At any rate, theiv formation
is known in many sponges (the Hexactinellida included) to begin
ut a very early larval period, when the internal eell-mass is still
in u quite indefinite state of histological differentiation ; and I
am inclined to see in the naked svneytial trabecule of the
Hexactinellida simply o representative of the primitive mother-
tissue, from whicl: both the connective-tissue eells and the pina-
cocytes of other sponges have later differentiated themselves,—
a structure, which may be said to represent both these kinds of
cells ut once, In favor of this view seems to stand in @ measure
the fact that the results of modern embryological researches tend
to show the origin of the flattened epithelinm from the same
category of laryal cells as the connective-tissue (Maas, Mix-
cuiy, Evaxs).
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If T am right in the above assumption, the Hexactinellids

are to be regarded as a group of sponges, which have undergone

a far-reaching development and differentiation in the spicules, but

have remained in a primitive condition so far as certain points

in the soft parts are concerned. How fuar this view, which is of

great consequence to the systematic position to be assigned to

the Hexactinellida, will be borne out or contradicted by a more
extended knowledge, remains to be seen.

CELLS IN CONNECTION WITH TRABECULE.—As such are to be
mentioned in the first place the small cells to which reference
lias been already made under the name of *archwmocytes.’

Archwocyles.
(P V, figs: 36, 37, 99, 43 arch.).

This term was, so far as [ kuoow, first used by Soruas
(‘Sponge’ in the Encyclopedin Drittanica) as an equivalent for
amazhoeytes. T hold it exceedingly probable that the cells now
under consideration correspond both morphologically and physio-
logically to the ameboeytes of other sponges. However, being
in want of definite knowledge as to whether they are similarly
capable of amwboid motion, I have preferred to designate them
by a term of more indifferent signification in that regard. T
Lelieve, at any rate, that in the archaeocytes of the Hexactinellida
we have a kind of cells which remain in a low state of histolo-
gical and functional differentiation, retaining to a certain degree
the blastomeric character, and which give rise in the adults
at times to the thesocytes and at times to reproductive ele-
ments,

The archwocytes in L. marshalli, and also in many other
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Hexactinellid species as will be demonstrated in the course of this
series of Contributions, are spherieal or approximately so ; some-
times they are ovoid and, when several lic elose together, they
may by mutual pressure approach a polygon in shape. In dia-
meter, they mensure only 2-3'/, p, vavely us muach as 5p  The
variation in size iz mainly due to the greater or less quantity of
the eytoplasm which is on the whole sparingly present, being
represented by a thin layer around the nuclens. The outer
contour of the cell is even and distinet, without any indication
of the presence of an investing membrane,

The cytoplasm appears nearly homogeneous. Osmic acid
slightly browns it. In specimens hardened with corrogive-sub-
limate or with absolute aleohol, it takes up coloring matter very
well, so that the outline of the nneleus within is somewhat ob-
seured. If this fact is considered together with the smallness of
the cellz, which are often of nearly the same size as the trabe-
cular nuclei, there onght not to be much wonder if the cells
should be thrown together with the latter under the nuelei, in-
stead of being recognized as complete cells. In fact, in my
earlier notes and sketches concerning not only F. marshalli, hut
also a number of other gpecies in which I later recognized their
true nature, I find them punt down as nueclei; and I veuture to
say that I, E. Scavrze possibly fared similarly in his study of
Schaudinnie arclica (see anfe, p.150). Ixamined uvnder an
immersion system in suceessful preparations, the cell-body stands
ont as distinetly as I haye represented it in PL 'V, figs. 87 and 43,
inclosing an indubitable nueleus which in its turn contains darkly
stuined chromatic bodies. VWhereas, if scen under only a moderate
power, the eutire cell-hody might easily pass for a nucleus and
the real nucleus for u chromatie inclosure.
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The archwocytes are apparently simply attached to, or sus-
pended by, the trabecule. At other times, they are seen adhering
to the outer (ineurrent) surface of the membrana reticularis,
From their shape and the manner of their occurrence, it is
out of question that we have to do with epithelial cells.

There seems to exist a cerfain limitation to the sphere of
their distribution. T do not remember having ever met with
them in the dermal or the ineurrent eanalar membrane, nor in
the entire iuner trabecular system. If they ocenr af all in these
parts, it must be exceedingly seldom. On the wide-stretched
trabecule running in the wider ineurrent spaces, they are found
only here and theré sparingly and at irregular intervals. They
are seen altached to the {rabecul® mostly singly, at times two
or three in close suceession. In proximity to the chambers they
become more common and ave usually quite abundant on the
ounter surface of, as well ag in the narrow ineurrent interspaces
between, the chamber-walls (Pl V, figs. 36, 37, 43 ; arch.). Here
they oecur cither solitarily or in irvregulur groups of two, three,
and so on, up to tens and in certain positions even to handreds or
thousands. Dut the usnal size of the cell-groups, as it presents
itself fairly constantly on all chambers in irregoularly seattered
distribution, iz small, consisting of, say, not more than about
twenty orv thirty cells. In PL IV, fig. 28, I haye indicated such
small groups of archweocytes by irregular dots on the chambers
(see also Pl VIIIL, fig. 29). Tn these small groups the cells
are wsually, though mnot always, found arranged side by side
in & single layer, Iving flat wpon the chamber-wall. Tt is also
the rale that we meet with the archwmoeytes, whether lying
singly or in patch-like groups, in greater abundance where the

opposite walls of any fwo contignous chanmbers approach nearest
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to each other, than at other places which face a wider inter-
space (see PL V, fig. 43).

The variously sized, flat patches of archwocytes may lie so
close ngainst the chamber-wall, apparently closing up the proso-
pylar meshes in such spots, that in surfuce views (fig. 37) and
often also in oplical sections of the wall, they appear to constitnte
a part of it. Dut such is not really the case, as can be distinetly
made out in many places in specially good sections (fig. 43).
The flagellated membrana wveticularis runs uninterruptedly
nlongside the groups.

I have not observed karyokinetic figures in the archwocytes.
Nevertheless, muny of these are apparently undergoing multi-
plication, especially in the immediate neighborhood of chambers.
This is indicated by the fact that in some exceptional cases two
or even three nuclei have been found inclosed in the same cell-
body, and also by the great diversity (from only two cells up-
ward) in the size of the archmocyte-groups.

The growth of the latter may take place not only by eell-
division of their cells but also by fusion of originally separate
groups. Tor, not infrequently small groups consisting of as yet
a very small number of cells lie so near to one another that,
should they continue to grow by ecell-multiplication, they must
soon come into contact. There also exigl somewhat larger groups
whose irregular shape strongly suggests their origin by such a
union of two or more oviginally separute gronps. These fucts
make me believe that the arelueocyte gronps or masses arve not
necessarily to be considered as devived each from a single mother-
cell.

As alrveady indieated, the avehweoeyte-groups, generally flat

and small, attain a very considerable size in the deeper parts of
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the choanosome in the parietal ledges as well as in the general
sponge-wall.  After the cells have inereased to a certain number,
they no longer arrange themselves in a layer but begin to heap
up in solid and compact masses. At first the shape of such masses
is rather irregular, conforming more or less to that of the inter-
cameral space in which they ave situated. With continued in-
creaze in the number of the cells and consequently in the size
of the mass, the latter assumes a roundish, oval or broadly
lobose shape, measuring up to 100 2 or more aevoss, An excep-
tionally large mass that T met with was oblong in shape and
measured 230 . by 150 p.  The number of cells in such a large
mass must amount to lens of thousands,

The above masses vary somewhat in their frequency in
different specimens; on the whole, they are common in the posi-
tions indicated in all large individuals. On stained sections, when
seen under a low power, they are very conspicuous on account
of their being strongly colored and forming compact bodies of
varions sizes and shapes, situated among the chambers (PL IV,
fig. 28, w.cl.). They appear to consist of deeply stained, uni-
formly small spherules, densely packed together. Under a very
high power of the microscope, the spherules prove to be the
archweocytes. The outer surfuce of the mass is tolerably even ;
the greater part of it presses apparently directly uipon the walls
of the adjoining chambers. Where it is exposed to the incurrent
lacunte, it seems to be covered by simply a layer of cobweb-like
trabecule. A continuous follicular envelope does not exist.

Whether all the smaller arch®ocyte-groups on the chamber-
wall in more pevipheral parts of the choanosome are destined to
form eventually such large masses ag I have just deseribed, I do

not know, TProbably they are. In small and young specimens
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the groups, if alveady formed, ave always quite small and not
numerous. So that, it may safely be concluded that their increase
in number and their massive development take place along with
the sponge’s advance in age.

I believe the congeries of arehwocytes are of quite general
occurrence in the Iexactinellida. At any rate, T have met with
them, as they oceur in small patches on the ehamber-wall, alike
in a number of genera representing the different Liyssacine and
Dictyonine families, and it seems to me somewhat strange that
F. E. Scnurze has omitted to indicate them in so many of his
figures of the chambers in the Challenger-Report (except in his
pl. Lxtr, figs, 7 & 8), though they were evidently seen by him
in some cases (see below).

The larger archieoeyte masses seem to hayve been noticed by
some of the earlier investizators. Dowerpank (62, p. 817)
mentioned that © Ipkiteon panicea Var. propagates by means of
“gemmules’ which he figured badly (4 e, pl. XXXIV, figs. 17 &
18 ; also Mon. Brit. Spong., vol. [, pl. XXV, figs. 340 & 341),
Later, the same writer ('75, p. 506; pl. LVI, fig. 3) again found
in Ju. aspergillwin w considerable nnmber of “ gemmules ’ dispersed
amidst the tissues and whieh were of various sizes and closely
resembled the same organ found by him before in ¢ Iphiteon
panicea.” It seems to me probable that the *gemmules,” in KL
aspergilium al any rate, are the masses of archwoeytes, although
nothing respecting their composition can be gleaned from the
works of DowWERBANK.

MansiaLs (75, ppe 153, 157) deseribed peeuliar oval bodies
which were found in Daclylocalyz, Selerolhamnus and Hyalonena
and were considered by him to be the same as Bowerbankian
gemmule,  Here again T hold it likely that Marsnarn had before
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Lim nothing else than the archeocyte congeries. That writer
did not find the same bodies in Semperelle, Fupleclelle and
Hollenia ; probably in the specimens he had of these genera they
were, considering the methods he pursued in his study, simply
not sufficiently developed to atiract his attention.

F. E. Scuurze’s Challenger-Report contains but little matter
which seems to be referable to the archmocytes. And yet un-
doubtedly to be considered as these are the groups of small cells
figured by him as lying upon the chamber-wall of an undeter-
mined ?Crateromorphid (L ¢., pl. Lxir, figs. 7 & 8). Referring
to these cells the text simply says: “Small groups of round cells
oceasionally oecur, but their import is nol known’ (/. ¢, p. 24).
Again, Bcuurze must have had before him the same cell-groups
as he made the following mention under Farrea ocea (1. c., p. 285) :
“In many cases the exlernal surface of the chamber-wall exhibits
numerous groups of small, crowded cells, with nuclet which stain
with special readiness. It is possible that these groups of six to
twelve cells are concerned with reproduetion; I have at least
remarked their total absence in severul gpecimens which contained
numerous sperm balls at various stages.” The “sperm ball,” or
‘sperm mass,” herein mentioned and found also in 2. aspergillum
(L ¢, pp. 24, 67)—at least in its young stage or as shown in
{. e, pl. v, fig. 6—is, I think, still another thing which is
identical with my archieocyte-congervies. However, I do not mean
to deny the possibility of some of the congeries being a stage in
the spermatogenesis (see anon, under Reproductive Elements).

I have before dwelt at length upon the probability of the
archmocytes being represented among the larger and the more
oval-shaped of the nuclei regarded by Scmurze to belong to the

connective-tissne in both P, aspergillum and Schaudinnia arclica
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(see pp. 154, 159). T will here add, in order to further support
that assumption, that the oval and relatively large nuclei ligured
by Scnvrze on the chamber-wall of E. aspergillum ('87, pl. 1v,
fig. 7) are exceedingly likely to be solitarily disposed archwocytes,
as one may judge not only from the posilion und manner of
their oceurrence but also from their elose resemblance to the
elements of the above mentioned ¢ sperin-mass * shown by Scuvrze
in another figure (fig. G) on the same plate. As to the groups
of 5-20 nuclei found by the same writer ('99a, p. 200; 19°¢, p. 99)
on the chamber-wall of Schaudinnia aretica, I have already ex-
pressed my opinion (p. 159), which therefore need not be repeated.

The relatively massive development aftained by the archwo-
cyte congeries and the constancy aud frequency of their oceur-
rence plainly point to their high physioclogical significance. The
idea that first suggests itself is that they must be connected with
reproduction. And 1 believe that this in a great measure is the
fact; but let me consider this point in my treatment of the
Reproductive Elements. Here I should emphasize the fact that
the single cells composing the eongeries us deseribed above are
apparently as yet in no way differentinted from the solilary
archmeocytes which have given rise to the latter by repeated
division nnd probably also by simple union. The congerics are
to be considered as homogencous accumulations of simple archico-
cytes, still unsettled, as it were, us to the office they should
agsume.  Considered in this light it is possible to conceive, that
they, though representing pair cxeellence the Anlage of certain
reproduetive bodies, are under some circumstances capable, as I
think they ure, of giving vise to certain other bodies which ure
of service in the preservation of individuals, viz, the thesocytes.
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Thesoeyles.
(LAY, Bes, 23255 PL W, fig. 36; i)

Some fucts coneerning this kind of cells have already been
given apropos of the ¢ Kuollen * cells described by F. I8 Scnvrze
from the trabeculw of Schaudinnic arvetica (p. 156). DBesides
that investigator, Manssarn ulso seems to have seen the same
cells in Hollenia (75, p. 154; pl. xur, figs. 3-G).

In general the thesocytes are plump-bodied but rather
irregularly shaped eells inclosing fut-like granules or globules,
amongst which the nuelens i3 always demonstrable. In the
details of their appearance they vary somewhat in different
species. For example, in Rosselle longispina I5. the fat-like
substunce appears to fill up the eell in a single mass (measur-
ing, say, 10-20 ;1 across), pressing the small nucleus against the
thin investing membrane. In Rhabdocalyptus victor I3. and E.
capillatus 13., it is aceumulated in the form of a small number
of variously sized spheres, which take up nearly the entire space
of the cells (7-15 p, sometimes 20 p, in diameter) ; together with
such cells there occur others in which the reserve-matter is
apparently breaking up or has been nearly entirely resorbed.
Aeanthascus eactus F. To. Sci. shows the thesocytes in unusually
large numbers, seattered on the trabecular beams as well as on
the dermal and gastral membranes. They may be deseribed us
compact masses (measuring 8-20 p across) of small and uniform-
looking spherules (about 2p in diw.), which are well preserved
in all hardened specimens, generally concealing the nucleus
amongst them. Ilere again we occasionally meet with such
thesocytes as have the spherules evidently in different stages of
disintegration and of resorption. This process consists in the
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breaking up of the spherules into irregular granules, which
finally disappear, leaving behind pale-looking, collapsed relics of
the cells with plainly visible nuclei.

Of mueh the same general appearance as the thesocytes
kuown to me, seems to be the corresponding eclls (‘Knollen’
cells) of the Aretic forms studied by Scnvrze (‘99 a; 19'¢). In
respect of microchemical reactions of the inclosed reserve-malter
and also in the changes undergone by this, there exists a tolerably
close agreement not only among the Ilexactinellidan thesoeytes
themselves but also Letween them and those of Thenea as des-
cribed by Sorras ('88, pp. XXXIX-XL).

In £, marshalii the thesocytes oceur partly solitarily and
partly in massive groups.

The solitarily lying thesocytes are present in a quite sparing
quantity, being found only here and there without regularity
upon both the external and the internal trabecule (Pl V, fig.
36, 2h.). On the dermal as well as the gastral membrane there
are occasionally found irregunlarly shaped cells containing =
qariable number of coarse and loose granules in the eell-body.
One such cell is represented in Pl IV, fig. 23, th. I believe
we have here to do with old thesoeytes in which the resorption
of the fat-like hodies has advanced to a great degree.

On pp. 87-88, T have described irregularly shaped spots of
a deep orange-yellow color, visible in the choanosome of fresh
E. marshalli.  DMicroscopical examination showed that these spots
consisted of thesoeytes closcly packed together. T consider these
cells as identical with those found isolatedly on the trabeeulie
not only because of the agreement in appearance, but also on
account of the fact that I have found signs of the former loosen-
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ing themselves and becoming dispersed from the congregated
state. The groups are eyidently not the resnlt of the coming
together of the thesoeytes from neighboring parts, for T have been
able to trace back their origin to certain archivocyte congeries
described in the last chapter. The archwoeytes develop into the
thesocytes by gradually accumulating the fat-like bodies in the
protoplasm, whereby the cells grow considerably in size. PIL TV,
fig. 24 illustrates the transition of a mass of archiwoeytes into
that of thesocytes. On the left of that figure are seen a number
of archreoeytes still in the original state ; toward the right they pass
into thesoeytes by an uninterrupted series of intermediate stages.

As before mentioned, the orange-yellow spots, i.e., the
thesocyte-masses, are very variable in size. Some arve quite
minute, while others may be as large as half a millimeter across.
This indieates that the transformation into thesoeytes may take
place at any stage in the growth of archmocyte congeries: Tt is
probable that even a solitary archeeocyte may develop into a
thesocyte ; but of this I have no direct evidence. The thesocyte-
masses were not mnoticed by me in any other species than in
E. marshalfli, and it may be necessary in the former cases to
assume that the thesoceytes there present in seattered distribution
arise from similarly eircumstanced archweocyets.

The question, whether all the archwoeyie congeries in Z
marshalli aye destined to undergo the above development, is, [
believe, to be answered decidedly in the unegative. (See anfe,
p- 172, & anon under Reproductive Elements). While the
process is to be ealled perfectly normal, it appears to represent
a special case of the functional and morphological differentiation
of nrchivocytes, taking place under certain physiological condi-
tions, which are difficult to determine but which at all events



176 I. IJIMA ¢ MEXACTINELLIDA. T.

involve the nutritive state, local or otherwise, of the soft
parts.

It now remains to give notes on the thesoeytes of I, mar-
shalli based on my own obscrvations of them, whieh have been
chiefly made on those composing the orange-yellow spots.

While some of these cells are but little lavger than archiwo-
cytes, the majority measure about 7p across, sometimes as much
as 12 When liberated from their mass in the fresh stale,
the cells are spherical in shape. A membranous envelope is
apparvently wanting. The nuelens, which differs in no way
from that of archeeocyles or of the trabeculie, is always easily
demonstrable by staining (Pl. IV, figs. 24, 25).

The fat-like spherules inclosed in the cell-body are present
sometimes in quite small numbers but in most cases tolerably
numerously, pressing the finely granular protoplasm inlo a thin
enveloping layer and into fine partitions hetween them. They are
of varions sizes within the same eell. During the teasing they
are easily freed from the cells. Under the microscope, the
single spherules appear pule-yellowish, perfeetly homogeneous and
moderately refractive. They are not firm solids but are evidently
of a soft, perhaps even fluid, nature, to judge from the manner in
which they change form or fuse together when subjected to
pressure under the eover-glass.

In the fresh condition, the sphernles can not be colored at
all or but very fuintly by eosin, acid-fuchsin, Bleu-de-Lyou or
methyl-green.  ITowever, they greedily tuke up methyl-blne,
Todine venders them brown, which color grows simply darker on
the addition of sulphurie acid. Osmie acid hlackens the orange-
vellow spots made up of the thesocytes; but when the latler are

examined singly under the ieroseope, the inclosed spherales or
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remnants of the spherules appear simply of a darkish hue.
Weak formalin extracts the yellowish ecoloring matter of the
sphierules but preserves them in their original form, When
acted upon by aleohol, their color likewise dissolves away, while
their shape, evidently owing to shrinkage, becomes more or less
irregnlar, losing its homogeneous appearance awd often producing
vacuoles within.

In sections of specimens which had been fixed with corrosive
sublimate or with strong alcohol, T found the eells contracted to
an irregunlar or tubercular shape (PL IV, fig. 25). In most cases
the spherales had wholly disappeaved, leaving behind vacnole-
like empty spaces once ocenpied by them. Bat their disappear-
ance was in many cases not complele, there heing left in these
cells a greater or less quantity of the matter in the form
of irregular clumps, conglomerates or granules. Remarkable is
the fact that oceasionally some or nearly all of the spherules in
a cell are found to even retain their original form and arrange-
ment, It may be that certain spherules are of a somewhat firmer
consistence than others and are Lhus capable of vesisting to a
greater or less degree the destrnctive influences of the hardening
reagents,

F. E. Senvrze ("99r, p. 207) has found, in the three Aretic
species studied by him, the *Knollen’ well preserved in all
specimens which were first treated with sublimate solution, but
more or less completely dissolved away in those which were
hardened in strong aleohol from the first. In 72 marshalli the
appeavance of the thesocytes, as seen in sections cut after the
usual processes of dehydrating and paraffine-imbedding, seemed
to be much the same, irrespective of the different reagents into

whieh the specimens were first thrown.
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In view of the usuully well preserved state in which we
meet with the thesoeytal spherules in sections of canthascus
cactus, Rhabdocalyptus ecapillutus, &e., before mentioned, it seems
necessary to assume n certain difference in their properties,
physical or chemieal or perhaps both, at least between those of
certnin specics. After being hardened, the sphernles or their
residue are shining, strongly refractive and of a yellowish color.
Ether or chloroform does not dissolve them away. They now
take up intensely such stains as acid-fuchsin, eosin, hematoxylin,
&c. Borax-carmine colors them only to a moderate degree;
occasionally it leaves them nearly or quite uncolored, the varia-
tion being due T think, to certain varying conditions connected
with the state of the constituent matter.”

As to the chemical nature and physiologieal signifieance of
the thesocytal spherales, . L. Scuvrze ("99a, p. 207) stated :
“Wahrscheinlich handelt es sich um cin  Stoffweehselprodukt,
fihnlich dem Glycogen, vielleicht auch um eine dem Amylum
oder dem Fett vergleichbare Reservenahrung. Doch mochte
ich besonders betonen, dass es nach dem Ausfall meiner mikro-
chemischen Reactionen weder Glycogen noch Amylunt noch Fett
sein diirfte.” 1 completely conenr in this opinion. Probably
the substance is of an albuminoid nature, as was suggested by Sollas
('88, p. XL).

EA pronomeed ense of the inconstant belavior of thespovtal sphemles Lowand staine is
offered by Adeanthasons cnctuws, Colored withoacid=fuchsin after hardenimg, all the sphemles
i some thesoeytes are fntenscly stained, while hese of others in (lie sone preparation arve
not at all or bt fintly stained,  Methyl-blie gives similare vecults. Combinationstaining
with the two kinds of staing jaagt  wostioned, or with Dwmatelnalum fillowed by either
cosin or acid-fuchsing gives beantiful preparations in which the thesooytes show the spliernles
decply suined red in some and blue in others. I amy inelived too think that this power
of scleeting diffevent stuins is probably due (o some inponstaney in the nntare of the spherules
at diflerent stages of their existence;
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Reproductive Elements.

All that we know about the ova and spermatozoa of the
Hexactinellida is the little that was reported by F. E. Scnvrze
{'80, '87) from FE. aspergillum. As his remarks in this connec-
tion are brief, I may here quote them in full:

“In the connective substanee, finally, occur the genilal
products, the sperm masses and ova, in more or less abundance,
and usually in the same individual. The sperm masses, both
in young and mature stages, arve exaclly like those of other
siliceons Sponges, such as Renfera. Tn Uheir immature form the
ova are indistinguishable from connective-tissue cells. They sub-
sequently increase in size and develop refracting yollk granules,
and exhibit a very characteristic aspect owing to the enlarge-
ment of the nueleus. It is remarkable that in the adult (0.3 mm.
in diameter), irregularly roundish ova of Z. aspergillum, along
with which ripe sperm masses also ocemrred, the nucleus was
situated not in the ovum itself, but lay free in a superficial
depression into which it lhad been squeezed. This expulsion of
the nucleus was probably the result of the drastic preservative
treatment.

¢TIt is curious that I have never been able to discover any
distinet segmentation stages. It would not, however, be justi-
fiable to jump to the coneclusion that the ova leave the body of
the Sponge as such, and undergo subsequent development out-
side the mother organism.” (I7. E. Scm., 87, p. 24).

The numerous sperm-balls, and also ova of different sizes
(up to 300 in dia. and ‘filled with round yolk-granules’),
were found both in the inner and in the outer trabecular frame-
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work, in some of the specimens of . aspergillum examined by
Scnvrze (L e, p. 67).

The same investigator also stated that he had discovered
numerous sperm ballg in various stages of development in several
specimens of Larrea ocea (I. e., p. 283).

It is somewhat surprising to me that, although the different
Hexactinellid species histologically studied by me are not few
in number, yet scarcely a single case, in which either of the
sexual products was indisputably developed, came under my
observation. In the cuse of E. marshalli, 1 have made special
search for them in numerous specimens which were obtained at
varions dates extending over the four seasons of the year; but
the results were quite unsatisfactory, as will be seen in the sequel.

As regavds the male elements, T must say I am simply
(uite in the dark.

I should mention lLere certain pecnliar structures—small,
irregnlarly rosette-like groups of minute, radially arranged, rod-
like bodies (Pl V, fig. 44)—which at times caused me to suspect
that they might represcut a stage in the spermatogenesis.
Exactly the same structures had also been discovered by me in
w speeimen of Acanthascus eactus. In L. marshalli 1 have found
them in sections of a single specimen, which was killed with
absolute aleohol, Jan. 4, 189G ; they secmed to be present ouly
in the interior of chambers, sticking to the residue of the flagella,
The groups are somewhat variable in size (measuring about
3~ in average dia.) and considerably so in the number of the rod-
like bodies in each. The single rod-like bodies are thin and
usually somewhat narrowed at both ends; they are less than

2y in length, some being appreciably thicker than others. Their
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substunce is apparently homogeneous and is about as deeply
stained by Dborax-carmine as the chromatin of ordinary nuelei.
Their exact relation to one another at the central ends is
difficult to make out. No (race of parts comparable to the tail
of spermatozoa ean be discerned at the outer ends. Nor have I
been able to diseover developmentul stages of the single bodies
or of the groups. Tarticularly the not uniform appearance of
the rod-like bodies, and the indefinite number of them in each
group, make me, after all, decidedly disinelined (o explain them
as the heads of developing spermatozoa. More probably I have
liad before me simply colonies of a cerlain low organism, per-
liaps parasitic in nature.

In Z. aspergillum, T. E. Scnurze deelares to have observed
both young and mature sperm-masses. It is o be regretted that
neither of them wus speeially deseribed. The cellular *sperm-
muss,” shown in his pl. 1v, fig. 6 (Chall.-Report), is evidently
meant for a young stage, and as before indicated (p. 171), I
have scareely a doubt that such young ¢ sperm-masses ’ of ScnvrzE
belong under what T have called archwocyte-congeries. Never-
theless, Scnurze may be perfectly right in his interpretation ;
for, there is no ground fo deny the possibility that some, but
not all, of the single-standing archwocytes represent, or are
destined to differentiate into, the spermatogonia, which, after
repeated division, should finally give rise to masses of ripe
spermatozoa. DBut, before this can be accepted as the fact,
further evidence has yet to be adduced.

As to the female elements I have likewise been able to
derive no definite knowledge from my own cobservations. I can
do no better than to describe, for what they are worth, two cases
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of Hexactinellids in which T have found unusually large cells,
more or less ovum-like in appearance.

The one case oecurred in u small Rossellid species which I
have deseribed under the name of Leucopsacus orthodocus (Iytsa
'98, p. 42). Of that species T have had only two specimens in
all, In one of these, but not in the other, were discovered in
some numbers spherical or ovoid, comparatively large cells of
2040 p diameter, attached to the trabecule or lying apparently
frec in the lacunar spaces. They had smooth, sharply contoured,
external surface. The finely, densely and uniformly grannlar
protoplasm is tolerably well stained by carmine or by hsematox-
vliin. The centrally gituated and exceedingly conspicnous nucleus
is spherieal, lavge (11'/,-15 p dia.), intensely stained, and nearly
homogeneous in appearance ; but at times it shows an obscurely
heterogeneous structure. A very wide gap in size and in the
appearance of the nuclens separates the cells from the largest
archreocyta found in the species, the latter measuring not more
than 3'/, . in diameter and having a nuelens which usually
has a single, refringent, chromatic granule in its interior. Deing
thus unable to trace the cells back to their origin or to follow
their subsequent history, I do not feel that I am in a position
to form a judgment as to their real nature. Ovum-like as they
appear, the possibility of their being extrinsic, even perhaps
Protozoan parasite, can not be excluded. In the same specimen
I have found, as in Vitrollule fertile (p.162), a number of
larvie in different stages of development. This seemed at first to
be suggestive of the import of the above-mentioned large cells.
However, I have failed to discover segmentation stages, or in
fact, any sign of genetic relation between the cells and the
larvie. On the contrary, the origin of the latter seemed to be
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traceable to a different source, viz,, to the archmocyte-congeries
which were commonly met with in both of the speeimens 1 had
of the species, T shall return to this point soon again.

The second ease velates to a rather small specimen (110 wm.
long) of . marshelli, which was killed August 10, 1895, by means
of eorrosive-sublimate dissolved in sea-water. The specimen had
a portion of the wall evidently repaired after an injury by which
some of the external ledges had been torn off. Not only in the
parts thus restored but also in the old uninjored parts, there
were found a number of peeuliar, plump-bodied, variously sized
cells (PL. V, fig. 45, 2.), the like of which T had never discovered
in any other specimen, The eclls oceurred in irregular distribution,
in places abundantly, on both the external and the internal
trabeenle as well as on the dermal and the gastral membrane,
sometimes also on the apparently naked surface of ecertain spi-
cules. Tess frequently were they met with on the convex ex-
ternal surface of chambers, along with the usual archweoeytes,
They seemed to be simply adhering to the parts mentioned hy
a small portion of their surface or by a broad base.

In shape the cells are generally more or less spherieal ;
under certain circumstances they are hemispherieal, fusiform or
rather irregular, The larger ones measure 10-13 p, sometimes
23 1, in diameter,—u size which is on the whole considerably
larger than that of the largest thesoeyte. The smallest cells are
in no way distinguishable from, or are but slightly larger than,
the archwoeytes, with which they are thus connected by an un-
interrupted gradationnl series of intermediate forms. There can
he nmo doubt that the large cells belong to the sponge and that
they take origin by growth from certain archwoeytes. I have
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noticed that the latter kind of cells were comparatively sparsely
present in places where the former oecurred in abundance.

An enveloping membrane around the large cells ean not be
made out. The cell-body (see fiz, 45, ».) shows a dense, uniforni,
generally fine but sometimes somewhat coarse-looking granulation,
in which single granules are not elearly definalle nor particularly
vefractive. The appearance of the cell is thevefore quite different
from that of thesocytes. The protoplasm is moderately well
stained Dby borax-carmine ov by acid-fuchsin; Bleu-de-Lyon
colors it diffusely and faintly, indicating the absence of formed
volk-particles. The well-gtained nuclens is distinctly visible ;
it resembles exactly that of archmocytes or of the trabeecular
syncytinm both in size and in appearance, but differs strikingly
in the smme vespects from the nuelens of the large cellz T have
deseribed from Lencopsaeus orthodocus. TIn rare and execeplional
eases, two or three nuelei were observed lying together in the
same cell-body.  As the latter were yet small and far from
having attained their full size, it wus out of question to suspect
polar globules or the beginning of segmentation in those eases,
After the eell has reaclied a certain size, the nuelens assumes o
markedly eccentric or extremely superficinl sitnation,—a faet,
which reminds one at once of T. I'. Senurzr’s statements in
vegard to the position of the nuclens in the egg of K. asper-
gillum. In the present species, the noclens does not under-
o an enlargement with the growth of the cell. In some cells
of the largest size, T lhave been nunable to defect the presence
of the nueleus and that, under eireumstances in which thig conld
wot possibly have lain concealed in the granulation. The idea
sugaested iteell that its apparent absence might betoken impending

division, but no indication of a karyvokinetic fignre conld be
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discerned. Nor could T be absolutely sure that the part contain-
ing the nueclens had not been sliced away by the microtome-
knife.

Ave the above deseribed eells in E. marshalli veally eggs?
Possibly they are, though I know nothing about tleir subsequent
development. While their homology with the large cells that T
have discovered in Leucopsacus orthodocus is questionable, T hold
it fairly probable that in them we haye the identical eells which
were taken by Scmurze for the ova of E. aspergillum. The
little discrepancies between his deseriptions and my own may be
explained by assuming that only comparatively young stages in
oogenesis have come under my observations; whereas, some of
those observed by Scnvize had a diameter more than ten times

greater than that in the largest seen by me.

IHere let me return to the archwoeyle-congeries, in their
bearing on Yeproduetion in the Hexactinellida. T have endeavored
to shiow that, under certain cireumstances, they may transform
themselves into masses of thesoeytes (p. 174). Of the others
that do not undergo development in that direction, there may
possibly be some that represent an early stage in spermatogenesis
(p. 181)., At the same time, T believe that a good part of the
primitive archieocyte-congeries are divectly and actively concerned
in the formation of certain reproductive hodies, asexnal or sexual
but other than spermatozoa.

From Rhabdocalyptus mirabilis ¥, E, Sca., which multiplies,
similarly to Lophoealyx philippinensis, by producing small buds
on the external surface, V. E. Scunvrze ('g9, p. 63) has deseribed
as the first Anlage of the bud a solid tissue-mass conlaining

small nuelei in tolerably dense and uniform distribution, and
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situated in the outermost part of the parenchyme under (he
dermal layer. On a priori grounds, it scems to me nearly certain
that that Anlage is, or is derived from, an aggregation or congeries
of archmocytes, much the same as that which is so commonly
found in the deeper parts of probably all Hexactinellida after
matority, The said Anlage isincorporated in the newly formed
bud, with perhaps a portion of the mateinal dermal layer in
addition ; and, from it should originate by differentiation most of
the different soft parts, or at any vate the flagellated chambers
of the progeny,—a fact, which is readily coneceivable on account
of the blastomeriec character I ascribe to the archeweoecytes
(pp- 165, 172). De that as it may, there stands nothing in the
way, so far as we know, of calling the above mode of reprodue-
tion in R, wmirabilis asexunal budding,* in whieh proeess the
archieocytes seem to play a very important rile.

* From the charneter of the organization of the Tlexactinellid body, it 13 not lo be
wondered at, if a similar budding shonld take place in the interior of the sponge-wall, in-
stend ofy or in addition te that, on the external sirface, A= an Indication of such an internal
bndding is perhaps to he vegavded o remorkable ense of Stawrovalyplus glaber L1, in which I
fennd an innumerable number of small whitish bodies, disteibnted thronghout the entire
parenchymal mass, On close examination they provel o consist of small, thickrayel
hexactins fsed together into an irrogulur framework, which was taversed by a few parenchymal
spionles.  The framework, which T eall the basidictyoualiv, is imdonbtedly the sane as (hat
deseribed by Seiwnze (199, p. 64; PL XTIV, figs. 2-6) from the bods on the prostalin lateralin
of . mivabitiv, Tt may safely be conelnded that o beood of the young hoad fixed liemselves
on Ahe parenchymal spicales of the aforestid speeimen of 8 glader. The yonng may hnve
been asexually producel exuctly s these of R aieabilis, thongl not nectssarily so. Tn my
opinion, the hasidietyanalin is & stencture which is formed guite generally in Rossellids and
in eertnin other Lyssaeine fowilics evilently wwler tlie influence of the hand substeatmm
with which the sponge empes 1n contact ot s hase. Tt s hitheirto bean generally overlookeil,
thongh the particularly smallsmpeshed and most superficial layer of it has long been known
throngh Sowvrze. The tittde wnss of  basidictyonalin in both B, wiralilis and S. gluber is 1o
be regarded as having arisen in relation to the old gpicnles on which the yomng T attached
themselves. 1t wny therolore be equally  developad in all the yonng irvespeciive of 1hese
having been produced asexnally or from fertilized ovo.  Towever, indor the assuwption that
the Lirood in the above case of 8 glaler oifginated from eges, it keews sontewliat strange that
the eiliatel Tarva were prevented from Lot ot st Jarge doring (he freeswimming peviod.—
Of several I ghiber examined by aw, the above wns the only speeimen in posesion of a



E. MARSHALL!.—REPRODUCTIVE ELEMENTS, 187

Somewhat enigmatic is the process by which are formed the
bodies unhesilatingly ecalled by me, beeause of their structure
(p. 162), the larew, in Leweopsacus orthodocus and Vilrollula
Jertile. As before mentioned, the larvee in both these formns were
found in different stages of development. Deferring the details
of my observation on this matter to a further Contribution, it
is incumbent on me to mention lhere that, in a certain early
developmental stage, the embryo is spherical in shape and con-
sists of a compact mass of small cells, which mass is snper-
ficially delimited by a layer of cells, whose general appearance
is like that of the internal cells, but which show an epithelium-
like arrangement. There is as vet no flagellation discernible on
the external surface, nor are the first spicules developed in the
internal cell-mass. The embryo occupies a position in the in-
current lacunge between the chambers, being apparently devoid
of a special follicular envelope. As a still earlier stage, directly
preceding the one just mentioned, there is found a simple cellular
mass, agreeing in all respects with the latter except in having
no distinet epithelial covering. And, that simple cellular mass
is in all appearaueel nothing else than an advanced stage of what
T have called the archmocyte-congeries, of which there exists a
series of different sizes, leading down uninterruptedly to the
little groups of cells so commonly found on the chambers. At
all events, there is nothing else than these compact groups of
small cells to which the origin of the developing embryo can be
traced back with any degree of probability.

broodd. That this helonged genetieally to that very specimen wind wos not of extrinsic
origing is firly admissible on the ground of the very large wumber of young present.
The ease may be construed 2s indicative of the fiuct that the formation of young brocds takes
place in a short period of time and then in great profusion. The specimen referred to wus
obtpined during the month of May.
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To repeat, to me it seems certain that the embryo in a
very early stage of its development consists of a small assembluge
of uniform-looking cells, whieh differ in no distinguishable
feature from the archmocytes. If the resulting body were some-
thing comparable to a bud or a gemmula, T would probably have
felt no hesitation in conclnding that the cells were really
archieocytes, and that we had here to do with a case of asexual
reproduction. But, free-swimming larvee, essentially similar to
those developed from ova in other sponges, being at issue, the
question whether true ova are not somehow complicated in the
cell-mass whence the larva arises, seems to claim to be bronght
on the tapis, all the more, since our knowledge of the Hexacti-
nellidan ovum is far from being satisfactory.

H. V. Wirsox ('94) has made endeavors to show that in
certain Monaxonid species (Esperelle fibrexilis, Tedania brueed),
larvee similar in all fundamental respects to those which develop
from eggs in other species, arise, exactly like gemmules, in an
asexual way. The ‘gemmule larva,’ as distinguished in genetical
relation from the ‘egg larva,” develops from a simple cellular
mass, which originates by the mulliplication and coming together
of certain ‘ mesoderm” eells, T conceive the mode of origin and
arowth of the archmocyle-congeries in the Hexactinellida to be
just the same, und it scems Lo me not impossible that in the
Hexactinellid larvic which I have seen, we have simply a new
case of the “gemmule larva® or bud embryo.

Serions doubts have been thrown on the acewracy of Wic-
sox’s observations concerning the ‘gemmule larva®™ by DMaas
('96) and Mixcury ('g7). IZspecially the former writer has
suggested that the ‘ gemmule Javya’ may have arisen from an
eeg just like any ordinary lurva and that Wizson’s idea of its
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formation probably rests upon a mistaken interpretation of a
process of olgenesis.

So far as concerns the archwocyte-congeries of the Hexacti-
nellida, T can confidently state that among the constituent cells
in any stage of its growth, there exists not one which, on ac-
count of its size or of other external peculiarities, can be recognized
as an ege.  If it be that so many cells are aggreguted for the
suke of the nutrition of a developing ovum, this ovum is to be
expected to deviate more or less morphologically from the rest
ag it approaches maturity ; however, no sign of such a differen-
tiation is noticeable. Further, all the cellsin a congeries, large
or small, are tolerably uniformly and compactly packed together,
g0 as to directly toueh one another; and where they are some-
what lodsely arranged, there is not a trace of any substance
between them. So that, I am decidedly against the assumplion
that some of them are, at any stage of the growth of the con-
geries, engulfed among certain others as pabulum. If, after all
that, a portion or all of the cells in a congeries giving rise to
an embryo arve still to be looked at in the light of blastomeres
that have arisen by scgmentation from a single egg-cell, one is
driven to the assumption that the original ovum is, like the
blastomeres themselves, as small-bodied as, and indistinguishable
from, an archwocyte. This would be very remarkable in an
ovum ; and moreover, under that supposition, it become impera-
tiveto deny egg-nature to the large ovum-like cells described by
Scuvrze and by myself from Luplectella.

It is idle to go into further speculations. From all that I
have seen, I am inclined at present to entertain views similar
to those put forward by IH. V. Witsox in attempting to explain
the nature and origin of the larve I have discovered in the
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Hexactinellida, and to give to the generality of archeocyte-con-
geries a physiologieal significance in accordance therewith. How-
ever, some important points may possibly have escaped my
attention in tracing the origin of the embryo, since the supply
of materials for the investigation of the points in question was
not as plentiful as might be desired. I should therefore prefer
to defer the definite formulation of an opinion until after I have
hiad more opportunities for studying the matter than I have had
Litherto.

Swmmaries of the Histology of

. wmarshallr.

Chamber-wall :
1. The choanoeyte has a flattened, ramified body, con-
taining a likewise flattened nuclens. It possesses
collar and a long flagellum.

19

The collar is narrow, approximately eylindrical, amd
stands out quite isolated from its neighboring fellows.

:".-3

The ramifieations or lateral processes of the choanoeyte-
body are fused with one another so as to form the
reticular membrane.

4. All the meshes of the reticular membrane are open

and serve as prosopyles.

5. The reticular membrane has on its external side
neither a basal membrane nor a layer of conneetive
tissue to rest upon. In it are inserted only the ends
of the external trabeculm which keep the chambers
expanded and in position.
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6. Avound the large apopyle is a narrow membranous
rim, the marginal membrane, which may be said fo
be an extension of the connecting membrane over-
spreading the interspaces between the apopyles of
chamberz arranged side by side.

Trabeeulie :

7. The trabecul® are thin and irregularly cobweb-like
in appearance. They consist of continuous protoplasm
with nuelei, and thus rvepresent threads and films of
a syncytial nature,

8. A pinacocytal covering is not demonstrable on any
part of the trabecular system. Tt is apparently
wanting,

9. The dermal, the gastral and the canalar membrane,
as also the membranes mentioned under 6., are
adaptations of the general trabecular system.

Cellular elements in the trabecular system :

10. The archmwocytes—small cells retaining a blastomerie
character—are found on the trabecnlke ; more especially
on the outer surfuce of the chambers, where they
form congeries of varions sizes.

11, The thesocytes—cells containing fat-like reserve sub-
stance in the form of spherules—are usunally found
quite sparingly on the trabeculm ; but in places they
form massive aggregations, derived from certain
archeocyte-congeries by transformation of cells en
masse into thesocytes,

12, The generality of the archteocyte-congeries is apparently
concerned in the formation of certain reproduoctive

hodies (?of an asexual nature),
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13. Spermatozon have not been observed. In a single
specimen there were observed comparatively large,
ovaum-like cells which seemed to arise from isolated
archeocytes on all parts of the trabecular system,
but not from the archiweocyte-congeries.

DeveropyMeENT oF FHEXASTERS,

Here will be recorded some fragmentary observations in
regard to certain developmental stages of hexasters, chiefly of the
flovicome and the graphiocome in K. marshalli. As illustrations
will serve PL. V, figs. 20-31 for the former, and figs. 32-35
for the latter.

Both these hexasters in different stages of development are
met with not uncommonly among the trabeculee of the subdermal
region, outside the choanosome. The frequency of their oceur-
rence even in old specimens is explained by the faet that both
kinds of the hexasters are being constantly lost, or rather used
up, after full development and thus reqnire to be replaced by
new formations (see p. 33). Young stages of the graphiocome
are by far the more common,

The earliest stage observed by me in the hexaster develop-
ment was alveady in possession of the six principals in the
usual regular arrangement (fig, 29), bot the terminals were not
vet even indieated. The said prineipals were of the same length
as in the fully developed state, but appreciably thinner.

In any hexaster, so much of it as consists of the six principals
is undoubtedly identical with the ordinary hexactin, the funda-
mental type of the Hexaetinellidan spicules, This is cleavly
shown by the invariable presence and the extent of the charac-
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teristic axial filaments in the principals (see p. 51). It may
therefore be said that a hezaster begins ils development as a
hexaetin. The terminals are appendages which are later added to
the principals (see p. 56).

It is highly unsatisfactory that earlier stages than the one
just mentioned—stages which might have shown the mode of the
first formation of hexaster principals and therefore of hexactin
rays—have not been discovered. I should think it not unlikely
that these might be found to originate each as a separate sclerite,
as was so beautifully shown by Mixcmiy ('98) to be the case
with the rays of triradiates and quadriradiates in the Calcarea.®

The hexradiate prineipals, during the entire period of develop-
ment of both the floricome and the graphiocome, are imbedded
in a body of protoplasmic substance inclosing a erowded number
of nuclei. This nucleated substance may not improperly be ecalled
the seleroblast-mass, for reasons which I think are obvious. At
first, so long as the terminals are yet undeveloped or are very
short, the mass may be said to present a more or less octahed-
ral shape, with somewhat concave surfaces and with rounded
corners (figs. 29, 30, 32). In it the three axes of the principals
are disposed similarly to the axes in a crystal octahedron, the
outer ends of the principals coming up very close, but 1 think
normally not quite, to the surface at the six rounded corners.
The mass may otherwise be deseribed as having its surface raised
into six, radially directed, hump-like protuberances by the six
principals contained within. Later, afler the terminals have

* I may heve once more call altention Lo the facts, mentioned beforve, viz, tiat Lhe
first spicules which arise in the larvie of Leucopsacis orthadocus and Vitrollula fertile are
staurocting and that these ave formed in the periphery of the inner cell-mase in o very early
larval stage which shons as yet no indieation whatever of the chambers, the fagellated cells still
forming a covering layer on the external surface. These fucts may contain hints of great
significance a5 to the phylogeny of spicnles in the Hexactivellida.
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considerably advanced in growth, the scleroblast-mass appears at
the center of the developing hexasters as o more spherieal body,
not unlike a berry, on account of the ageregated nuclei (figs. 31,
33, 34).

The protoplasm of the seleroblast-mass is finely granular
and is stained in about the same degree as the trabeenlar plasma.
The contour at the external surface is indiglinet ; sometimes it is
tolerably well defined and is found to be either irregular or
moderately even. There is never a delimiting membrane in
contact with the mass. The numerons, closely packed nuclei do
not differ, either in size or appearance afller staining, from those
of either the trabeculw or the archmoeytes. Not a trace of eell-
outlines is discernible around them, which fact makes me believe
that the scleroblast-mass represents a syneytium.

IHere T am reminded of DMivewrx's ('98) statements with
regard to the development of calcareous spicules, of which he
says that the formative cells in a sextet appear to fuse together
at the center, where the first sceretion of the rays of a triradiate
spicule soon afterwards takes place; and also that the nucleus of
the cell, which gives rise to a fourth vay in forming a gunadri-
radiate spicule, may divide, thus forming a plasmodivin-like
investment to the developing ray. Whether the nsreement sug-
gested between the state of the formative eells in the Calearen
and that of the Hexactinellida is of any real import, I wm not
prepared to say.

The number of nuelei in the scleroblast-mass may possibly
stand in relation to that of terminal rays in, or to the size attained
by, the hexaster to which it gives rizse, At all events as a

matter of fact, T have found the nuelei most numerous in the
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ease of graphiocomes, somewhat less so in that of floricomes, and
least of all in that of ecertain oxyhexasters (see anon, p. 199).

The seleroblast-mass remains in its posilion, unchanged in
essentinl points of appenrance, until the development of the
terminals is completed. Sooner or later after that, the mass
disappears, but whetler by atrophy or by dispersal, I have no
more means of knowing than I have respecting the source from
which it is derived. If it be justifiable to judge from what be-
came known through Mixciiy in the Caleares, the mass may
be referred genetically tothe trabecular tissue; and its return to
the same after the completion of its special formative function
is probably to be assumed.

Certain it seems that during the growth of the terminals no
nucleus moves away from its group arvound the spicular center.
At least I could gather no evidence pointing to such a move-
ment. It is true that after a certain period in the growth of
terminals, a variable number of nuclei is met with right among,
or in close proximity to, these (figs. 31, 33-35). However, they
are altogether so inconstant in number and indefinite in position
that it is exceedingly questionable if they have anything to do
with the building up of the terminals. The nuclei, together
with the more or less cobweb-like protoplasm in connection there-
with, are probably to be considered, for the greater part at least,
as representing the ordinary trabeenle which have come into a
secondary relation with the lhexasters.

The terminals in their minute inceptional state (figs. 30,
32) are evidently inclosed quite within the protoplasm of the
scleroblast-mass, and arc enfirely independent of the general
trabecular system. It is then a matter of great probability that
essentially the same condition persists throughout all the later
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stages in the growth of the terminals,—that each growing ter-
minal is completely invested by an extremely thin protoplasmic
layer, specialized physiologically at least as the secretive matrix
and standing in direct continuity with the scleroblast-mass. Sueh
a layer however could never be clearly demonstrated. Never-
theless, from what I have said, the assumption seems not to be
unwarranted that the centrally situated scleroblast-mass is res-
ponsible for the development of the entire hexaster. The nuclei
in that mass should superintend, as it weve, not only the initial
formation of the spicule but also the finishing up of the terminals.

Here may be introduced the mention of a thin wall, sur-
rounding the scleroblast-mass but separated from it by a space
of some width (see figs.). For the sake of reference I may call
it ‘the capsule.” It is at first roundish or irregular in shape.
As the terminal perianths or sheaves grow in length, it is pushed
out by these, soon to become broken through, so that the greater
part of them comes to lie without the capsular wall and among
the trabeculse.

The capsular wall, as seen in optic section, appears as an
irregular line, much interrupted by breaks in its course. Its
substance is of just the same appearance as the trabecul®. A
few nuclei oceur on or in it at quite irregular intervals. And,
by focussing the microscope so as to view the wall face on, it
can be demonstrated that we have to do not with a continuous
membrane, much less with an epithelinm, but with a thin layer
of an irregularly meshed cobweb. Therefore I take the capsule to
be only a specially adapted part of the general trabecular system.

A number of trabecul® join the capsule on the outside and
keep it suspended in position. On the inside, a trabecula or
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two of extreme fineness are occassionally found to exiend from
the wall to the scleroblast-mass. Otherwise the space between
the two seems to be quite empty.

So far in common as to both the floricome and the graphio-
come. Let me now supplement this account by dealing separately
with each, referring to the figures I have given in PL V.

As to the floricome, the earliest stage I have as yet dis-
covered (fig. 29) shows the ends of the principals only slightly
swollen in a knob-like manner. Tn the total absence of termi-
nals, T have relied on the following peculiarities in identifying it
as an incipient floricome, and not as a future graphiocome : viz.,
the velatively shorter and thinner principals, the somewhat
smaller size of the sclerohlast-mass; and the number of nuclei in
that mass which is smaller than in the case of graphiocomes.

Tig. 30 shows a decidedly more advanced stage in the flori-
come development. The first rudiments of the terminals are
present in a whorl around the outer, convex, terminal surface of
each principal.—As to the change in form of the terminals and
their perianths during the later stages of development, I have
nothing to add to the accounts I have given on pp. 52 & 76.

Tig. 31 illustrates a nearly or quite mature floricome in its
relation to the immediately surrounding soft parts. The sclero-
blast nuclei form a berry-like group at the center. The capsular
wall, still plainly recognizable, stretches between the basal parts
of the terminal perianths. A number of fine trabecule join the
terminals, some running betiwveen these or across the internal
hollow of the perianth. As often as not 1-3 nuclei oceupy a
position at the fundus of the hollow just referred to, while a few
more may be found at indefinite positions in the proximity of
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some of the terminals, sometimes lying in direct contact with
these—Among the floricomes which have reached, in their
emigration, the tips of dermal hilt-rays, it is quite exceptional
to meet with one still retaining the scleroblast-mass, though a
number of isolated nuclei are usnally found attached to the
different parts (fig. 36).

With regard to the graphiocome development, the stage
shown in fig. 32 is one of the earliest I have seen. It is at
once referable to that form of the hexasters, and not to the
floricome, by the somewhat larger size of the scleroblast-mass, by
thie greater number of nuclei in that mass, by the stouter prin-
cipals and finally by the planoconvex disc at the outer end of
each principal. The outer convex surface of the disc just
mentioned is roughend by minute tubereles, which I hold to be
the very beginnings of the formation of the rhaphidial termi-
nals.—In a slightly more advanced stage, the microtubercles are
developed into spiny processes. Then, the spicule is scarcely
distingunishable in form from the portion of an old graphiocome
remaining after the loss of the rhaphides (see pp. 53, 77, 101 ;
PL IV, fig. 20), except for the fact that in the young state there
is invariably present the scleroblast-mass, which is always want-
ing to old graplhiocomes.

Figs. 33 und 34 represent two stages in which the clonga-
tion of the terminal sheaf has advanced to different degrees—to
about 18 p length in the one case and to about hulf the full
length in the other. A number of other cases of growing termi-
nal sheaves were measured and T may say I have found these
in all grades of length, from only a few ¢ up to 100 ¢# and more.
The berry-like eluster of scleroblasts as well as the capsule re-

main vigible all the while the graphiocome is growing ; afterwards,
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both disappear. Interposed between the terminals in a sheaf
exists a certain amount of protoplasm, the exact disposition of
which can not e determined (fig. 35).- The protoplasm contains
irregularly distributed nnelei, which are at first few, but increase
in number with the growth of the sheaf (figs. 33-35).

Of the oxyhexasters in J. marshelli; T rarely came across
snch as were still appareutly far from being complete in the
development of their parts. The small, thin-rayed specimen,
shown in Pl IV, fig. 18, represents one such case. There can
be: no doubt whatever that the general mode of development is
here essentially the same as in the other forms of hexasters.
Since the few cases I have seen of young oxyhexasters were all
found in unstained preparations, T ean say nothing in particular
about their scleroblasts, which should have been present at the
center. IHowever, in certain Rosellids (e. g., Rhabdocalyptus
capillatus 13.), T have observed numerous eases of evidently im-
mature as well as nearly matuve oxyhexasters in connection with
the surrounding soft parts. Unlike the floricome or the graphio-
come, a capsular wall seemed to be wanting here, while the
scleroblast nuclei weve always strikingly few in pumber. TIn
optical sections, at most only four of these nuclei at a time came
into view, more or less regularly disposed in the angles formed
by the principals around the eentral node. Judged by the size
of the nuclel and of the extent of space occupied by them, there
could be present in each case not more than eight nuclei in all,
which maximum ngmber, if regularly distributed, wounld bring
each principal to the middle of every four nuclei. In faet, [
think I have observed this regular arrangement in some cases ;

but T am far from maintaining this with any degree of assurance.
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It must be said, that in the above merely a beginnnig hss
been made in the study of the development of spicules in the
Hexaetinellida. A series of important questions on the subjeet
remains fo be answered in the light of facts which still lie wholly
in the dark,

Arscernantovs NOTES.

F. marshalli is a species which evinces a very close affinity
to F. oweni HErkrn. & Marsm. DBut the two species are not to
be confounded, on account of the former having a comparatively
shorter body in proportion to its breadth, strikingly well developed
parietal ledges, and oscularin which, instead of being predomi-
nantly diaeting, are of miscellaneous forms.

From F. tmperialis it may be distinguished, in all stages of
growth, by the somewhat smaller floricome (p. 103); and in the
mature state, by marked differences in the size and shape of
body, in the appearance of the parietal ledges and in the fused
or unfused condition of spicules in the skeletal framework (see
the key on p. 48).

As in . imperialis, hiere also several instances of the re-
parvation of injuries sustained by the sponge-wall have come
under my observation.

In some cases it appeared that a portion of the wall had
heen torn off’ and lost, but refilled by regencration so as to com-
pletely restore the continuity of the wall. The regenerated tract
an be recognized at once by its generally underdeveloped
appearance, which at the edge abruptly passes over into that of
the old purts, In it the texture is wot so firm as in parts of

long standing ; the ledges are either guite undeveloped or only
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snggested, while the prineipal parenchymal strands pursue irre-
gular courses instead of being arranged in regularly transverse
and longitudinal beams. Of interest is a ecase in which a veri-
tuble sieve-plate, inelosing eleven meshes and exactly comparable
in appearance to that at the upper end of the sponge, was formed
right in the regenerated tract of the lateral wall. Noteworthy
seems another case in which a portion of the superior sieve-
plate and of the cuff was incompletely severed and turned up as a
free flap, the gap left in the sieve-plate being filled in by an
extension of tissnes from the lateral wall.

A Stenopid Crustacea, which T identify as Spongieola venusta
of DeHAAx®, inhabits the gastral cavity of FE. marshalli with
tolerable constaney. It is usnally found in pairs, a male and «
female. Occasionally it has been found single; which of the
sexes then prevailed, T have not noticed. Except in very small
and young sponges, it is quite rare that the Crustacean inmate
is entirvely missing.

In the living state, Spongicole wenusla is a very pretty
animal, being transparent and of a light pink color. The female
wiay at once be distinguished from the male by the considerably
smaller chele and the pale-green ovary visible through the body-
wall. Of the same color as the ovary are the eggs attached to
the abdominal appendages of adult females.

A frequent companion of the Crnstacea in the gastral cavity
iz an Ophiuron, which T have not identified but which probably
belongs to the genus Ophiothriz.

# Faoon Japonien. Ceostacen. I, 104 pl XLVT, fig. 0—Miens, Linn. Soe, Jowm. Zool,
Vol. XIH, pn 8075 pl. 24, figs, 1, 2—=Dare, Chall. Bep. Vol. XXIV, p. 213
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EUPLECTELLA OWENI Herxn., & Marsir,
Pl. VI,

Fuplectella, Max Scnurze ‘60, p. 30.

E. Owenii, Hergrors & Marsirtanr '68.—MARSHALL
75, p. 189, figs, in pls.—Marsugann '76,
p. 128.—F. Oweni, Scuvize '86, p. 38.—
£i. Owenii, Senvize "Bz, p. 78; pl. v1, figs.
1, 2—F. oweni, Senurze ‘g5, pp. 29, 48.

An elaborate description of this species was first given by
Mazrsmarn ('75,) from his study of six specimens most of which,
known to have been brought from Japan by Major v, SizroLp,
were preserved in the Leyden Musenm. T presume the speci-
mens were collected by v. Sierorp in the waters of ICylishii
T. E. Scnurze has also contributed in the Challenger-Report an
excellent account of a specimen, probably the one,® which was
procured by Dr. DépErLEIN at Shimonoseki, a town at the
entrance to the Inland Sea from the Corean Channel. The species
therefore may be said to be one of the best known in the genus.

In the waters near Sagami, it has as yet never been met
with, Whereas, T have had opportunities to examine several
specimens whieh have all come from Kynshy or from the
neighborhood of that island, as did probably all those previously
known.

The first specimen I came across was a dilapidated one which
was exhibited, together with red corvals, &e., in the Tourth

Industrial Exhibition, held 1895 at IXydto. The exhibitor was

* Mentioned' in DipEnrex's letter quoted by Senvizs in the Challenger-Report, pe 2:
For the systemutie position of the seeanl specinien nwationed by Senceze ider B owend,
foey po 81, e po 59 of thie Contribution.
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a coral-fisherman in the Province of Tosa, Shikok; but it is
doubtful if the specimen was really obtained in the sea off that
provinee. It was subsequently donated to the Science College
by Mr. Mmiazs into whose possession it had come.

To my friend, Mr. H. Nakacawa, then professor of natural
history in the Higher Middle School of Kumamoto, I am in-
debted for a gift of four specimens, which, though all in a bad
state of preservation, have supplied ample materials for my
study of the structure. Mr. Naxacawa had found them in the
possession of two families in Fukuoka, a city on the north-
western coast of Kylshya.

Early in 1899, Mr. Aray Owsrox of Yokohama showed
me a beautifully preserved specimen of the species, purchased
for him by Mr. Brack in Shimonoseki. With the kind per-
mission of the owner this specimen is shown in Pl VI, fig. 4.
A few weeks later, Mr. Owsrox succeeded in securing in the
same cily another but less perfect specimen, said to have been
originally obtained near Tsushima. This was graciously presented
to the Science College.

On two oceasions in 1889-1900, Mr. N. Oxo of the Botanical
Tustitute, Se. Coll., received from a friend residing in Shimono-
seki four specimens, which were with ready willingness donated
to the Science College. Oune of them is the largest T have ever
seen ; it is shown in PL VI, figs. 2 & 8.

Finally, Mr. Koneyasa has put at my disposal five beauti-
ful specimens preserved in spirit, which were received from one
Mr. M. Hisapa of Izuhara, Tsushima. They were collected off
the villages of Kuta and Ofunakoshi, on the south-eastern coast
of the island just mentioned.

The localities whence came probably all the known speci-
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wens of I, owent, as well as much information supplied me by
friends®, sufficiently establishes the habitat of this species to be
Southern Japan, particularly the waters of the Corean Channel
to the north-west of Kyuishyd.

With rvespeet to the characteristics and structures of the
species, I have but little of importance to add fo what is already
known.

GENERAL CHARACTERS.

The body is straight, phallus-like. The Dbroadest part is
usually in the lower half; frequently the greater part of the body
presents a nearly uniform breadth. Appended is a list of weasure-
ments of 17 specimens including not only those siudied by me
but also those which liad been definitely measured by previous
writers.

#*In reply toinquiries made for my suke, severnl yonrs ago, by Mr 80 Haroown then
teacher of natural history in the Karats Middle Sehiool (Prov. 1ligen), eertain localities in
the Genkai Sea (NW. of Kyiishi} were wentioned as the places where the Euplectella is now
and then hauled up by the Tiooks of the long-lives used in the fishery of the bresm (Pagruz).
He reporis: * The breamecatchers hail from Nagahama and vieinity in the Prefeelure of
Ttiroshima, and are neenstcmed to fish fur away from the const at a dopth of S0-30 Aivo.
Tt s possilile that by encouraging these fishermen the Ruplectella might be secured, T ivis
told that i this way Mro M. Kavaman, residing on Kaleshima (a swall fland pot fur
from Karats), came ab one time Into possussion of reven speeimens, varying from aliout twa inches
to o foot in Jength; =0 that, the species does not geeny to be rare after all)—Mareover, nmore
than ene fnformant had polnted out 1o me the neighborlioad of Tsushima, in the Corean
Chanwel, ns the Eupdeetelln Tocality, the truth of whicl information hss subsequently becn
borne out by the speeimens received by Mr. KomeEvasta from that fsland.—The specimens
which were presented by My Oxo to the Sclenee College were aceompanied by a note, writlen
by the fisherman wha iz said to have originally obtained them, to the eflect that they were
bronght up hanging (o the brean-line at o spot about 50 kilometers to WEW, of tlie soutliern-
most entl of Teushima and frony 1 depth of approximately 120 hivo.

Captain Osvss, of the Usaka Meveantile Steamship Company, Lss informed me that In
his mutive provioee, Suw®, Enplectellne are well-known olijects, belng. cousidered as indis-
pevsabile to the murriage ceremony (see anou under Mise. Notes), and that he wsed 10 think
that they were fished up near Oshimg, elose to the coast of that provines, in the Tnlund Sei
and not far distant frem Shimoncseki.
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Total | Breadth at
Bcos| ponfiy | toe broad: REMARKS.
busal tufl. [ledges inol.
BT, it

A 110 16 Mr. Komeyama’s specimen,

I 117 21%x21 | 4 " I

C 120 | 35% 30 Measurenient given by Scnvize ('87).
D 138 | 35328 DMr. Koueyaux's specimen,

¥ ] 132 | 35% 3L  Sei. Cull. Mus,j pres. iy Mr. Ono.

I 160 130 T v s s g NIITATE

G| P165 T41 5T s s g s Ono.

74 180 | 84x30 | 5 . AT A e T s
£ 180 | 45% 35 | Mr. Romeyana’s specimen,

J ‘ 204 34 Mr. Owsrox’s specimen, 'L VI, fig. 4.
AT #2390 37 Bei. Coll. Musg pres. by 3. Nakacawa.
L 220 40 Mr. KoMEYAmA’S specimen.

Jr 226 37 Measurement given by Mavsnarn ("75).
N 240 Tk Sei, Coll. Mus.; pres. 1y Mr. Owsrox.

0 *250 40 S 5w m a2 NAKAGAWA,
P 311 46 Measurement given by Mansparn ('75).
8] 360 | 62x48 |Sei. Coll. Mus.; pres, by Mr, Oxo, PL VI, figs. 2 & 3.

# Sigve-plate wantin

g, auwl therefore exeluded in measoring the length.

t Breadth measnred after restoring the collapsed hody-wall to o eylin-
drical forni,

The ratio of body-length to the greatest breadth may be

given at 1:.15—.25.

As compared with 1:.3—.44 of E. mar-

shalli, the present species must be said to have in general a

distinetly more elongate shape.

Both Marsparr and Scuurze have stated that the body is

more or less compressed laterally, presenting an oval form in

¢ross-section.

This is no doubt geuerally true. However, we
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have here evidently a feature much subject to individual varia-
tion. Perhaps, as a general occurrence, the compression becomes
gradually more and more marked as the sponge grows in size.
Sometimes specimens of counsiderable dimensions may be approx-
imately circular in circumference for nearly the entire length ;
such a case is found in Spec. L (of the above list), which, being
preserved in aleohol and in good condition, has undoubtedly
retained the natural form.

As a rule, the upper terminal region of the body may bLe
said to have a roundish form in cross-section. Spec. J (P1 VI,
fig. 4) is exceptional in so far as the greater part of the body is
nearly cylindrical, being almost cireular in cross-seclion, while
the upper end is perceptibly flattened, hiere the breadth measur-
ing 30 mm. in one direction and 25 mm. in the other.

Constant seems to be the pronounced compression of the
body-wall at the contracted inferior extremity, where the basal
fibers are given off. To give the-cases in which I have measured
the diameters at this position :

BIBEE A oweasoiaviveersariri, QS0
e e ey B 1 SR
1 dsiavasaessy T 1BY 5
i s %1 5
T eyt s b e

o Oassmishianns 28R 12

The compression at this end seems to be independent of
that in the upper main portion of the body, for I have found
the planes of the two not always exactly coinciding. They may
be disposed even nearly vertically to each other; so, e. g., in
Spee. L.
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The compressed, inferior end is normally closed by a boltom-
plate. The apparent abgence of this in some specimens is probably
due simply to damage after capture. Tt is of essentially the same
appearance as that of 7. marshalli. The same holds true of the
strongly arched, often hemispherical sieve-plute of the superior
end as well as the portion of the basal tuft nearest its point of
origin. The occurrence of the hottom-plate and the condition
of the basal tnft indicate that the mode of insertion of the
species into the substratum is likewise the same as in L. marshally
(p- 93).

In many specimens the Jasal {ufl is present as a clean,
silky lock of considerable length. As more normal are to be
considered the cases in which I have found the tuft form, a
short distance below the point of its origin, a bulky, irregular
or elongate mass, including a copious quantity of sand, shell-
fragments, worms-tubes, &e.

Parietal ledges and the euff have been hitherto considered
to be entirely wanting in the present species. T must say that
such is not always the case; in fact, both the structures men-
tioned seem to be of common occurrence, thongh they are never
so prominently or so extensively developed as in 2. marshalli.
Here again it seems we have to do with a character which is
subject to considerable variation according to individuals,

The beautifully preserved specimen I have shown in Pl VI,
fig. 4 (J of the list on p. 205) approaches most closely to the
descriptions given by MaAmrsnArn and Scuurze in respect of the
character of the external surface. In it, the parietal ledges are
at most simply suggested, the interspaces between the parietal

oscula having in general a gently convex, external surface.
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Whereas, all other specimens before me (excepting one doubtful
case with much abraded surfaces) show a greater or less number
of ridge-like prominences or ledges, such as are fairly well
exemplified in Pl VI, figs. 1-3. Lven the smallest specimen
(A) exhibits a decidedly uneven surface, somewhat as in Pl IV,
fig. 9. The ledges in the larger specimens may be 5 mm. high
but ave more usually much lower. Their free edge may be said
to be tolerably even; it is cither blunt or sharp. In length the
ledges are quite indefinite, often rather short. They run in the
usual, irregular manner, but generally in either transyerse or
oblique directions,

In a certain specimen (Spec. /) T have found the ledges
for the most part somewhat unusnally gharp-edged and supplied
along the edge with an inconspicuous, palisade-like row of
spicules, projecting to a length of about half a millimeter. Tn
the case of the more blunt-edged ledges of the same specimen
this palisade was wanting. Nor have 1 naticed it on any ledges
in all the rest of my specimens. On close observation it was
seen to consist of spicules similar to those which were likewise
inconstantly found on the sharper-edged lappets of L. mar-
shatli (p. 97).

The euff’ is on the whole inconspicuous, especially so in the
smaller speeimens. It is quite usuval that different parts of the
sieve-plate cirenmference show the cull in dilferent states of
development, It may in places even be wholly wanting. TIn its
highest development, the breadth does not exceed 4 mm., as
measured on the upper surface. It is of moderate thickness and
sharp-edged, being directed either outwards or more or less up-

wards. Generally there exists no spicular fringe along the edge;
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sometimes, however, spicnles of quite inconspicuous length may
project out here and there. The line of insertion of the enff,
i. e, the junecture-line of the lateral parietes with the sieve-
plate, as seen from the side, is generally irregularly wavy.

The parietal oscnla messure 2 mm. or less in diameter.
They are arranged on the whole with tolerable regularity in
longitudinal and transverse rows (Pl VI, figs. 1, 4). Here and
there, this regularity is subject to disturbances, condifioned in a
measure by the development of, and the course taken by, the
parietal ledges. Thus, by the sides of an obliquely ranning ledge
it is usual to find the oscula arranged in rows running parallel
to it. In some specimens (e. g., Spee. €, shown in figs. 2 & 3),
the distribution of the oseula may be said to be generally rather
irvegular, which fact may stand in relation to the wide-spread
occurrence of ridge-like elevations over nearly all of the external

surface.

With regard to the appearance of the parietes on the inter-
nal side and to the arrangement of beams in the skeletal frame-
work, what T have recounted for Z. marshalli may be said to be
essentially applicable to the present species also.

Marsuaarn ('75) had deseribed the occurrence of both the
circular and the longitudinal skeletal beams in sets of twos run-
ning side by side—such as might arvise by the splitting lengthwise
of every, originully single beam—us somewhat constant and
characteristic of the species, whieh generalization has however
not been fully borne out by facts subsequently brought to light.
F. E. Scavrze ('87, p. 79; 95, p. 50) has found in the small
specimen examined by him (Spee. € of the list on p. 205) that



210 1. IJIMA : HEXACTINELLIDA. I.

the peculiarity referred to in the arrangement of the beams oc-
curred only here and there without regularity in the longitudinal
system, and as regards the ecircular beams, only in the upper
vegion of the body. My observations ave in general accord with
Scavrze's.  The arrangement of the longitudinal beams is
exactly similar to that obzerved by Scmvize (g5, p. 25) in
E. simplex and by me in £ marshalli (p. 94). The same may
also be said with respect to the cireular system. Ouly I have to
add that the relatively close arrangement of the circular beams
noticed by Scavize in the upper region of the body is to be
observed only in the younger specimens in which that region is
still aetively growing, and the said beams ave there either under-
ooing, or have comparatively recently undergone, multiplication
by splitting. In a specimen of 138 mm. length (Spec. D), I
aave found the region near the upper end still characterized in
the way indicated. 1In all the larger specimens, the circular
heams are set well apart from one another, notwithstanding the
occasional occurrence of anastomeosis. After the specimen has
nearly attained full size, a number of the unppermost cireular
beams secm to deviate from their regularly transverse course and
become more oblique and wavy, so that they often anastomose
and even intersect one another. At their juncture with the
sieve-plate, they are frequently seen to be prolonged, like the
longitudinal beams, into the beams of that plate, similarly as
deseribed by me for K. mapshalli (p. 94).

The number of skeletal beams has been counted in five

specimens, as follows :
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| Nembor of Rumber of longit.  Nomber of longit,  Number of longit.
Bpee. © bemus at the upiper benrgs at the lieziing ub the
‘ cirenlor beams | cnl. 1 miilille Tower end,
A I 19 36 95 18
D o4 30 32 23
1] 45 2 31 29
L 20—56 33 35 48]
(] (3 ? s 28

I claim no more than approximate correctness for the figures
i the above table. In specimens F and €, instead of the
number of longitudinal beams at the upper end, 1 have counted
that of the sieve-plate beams arising therefrom ; these were found
to number 38 and 49 respectively.

The majority of the meshes of the skeletal framework are
perforate, that is to say, they each ineclose a parietal osculum.
The so-called interstitial or imperforate meshes occur, several
in succession one behind the other, between any two, relatively
closely situated, longiludinal beams; they also occur isolatedly,
without any regularity as to their distribution.

The spicules are always and everywhere free. 1 find this
to be the case even in the largest specimen (f)) before me.

SPICTLATION.

Under this head, my studies go essentially to confirm ounr
previous knowledge as derived especially from . E. Scrvnze's
works ('87, '95). Moreover, there exists no marked difference
between the spiculation of this species and that of L. marshalli
or L, emperialis. T may therefore be brief in my account.



212 I. IJIMA : HEXACTINELLIDA. I,

The large ozystawractin-principalie of the cireular and the
longitadinal skeletal beams may measure 45 mm. in length of the
longitudinal axis and 90 s« in breadth of rays near the center.
Other spicules of the beams are almost exclusively thetactins of
the wusual shape, rarely diacting and paratetractins. The
thetacting and diactins are oceasionally sufficiently large and
strong to be classed with the principalia; all the rest are thin,
ranging from 7 to 20 p in thickness near the center.

The parenchymalia of the loose tissues are again predomi-
nantly thetacting, quite variable in size, running partly in strands
and partly in more or less diffuse arrangement. Occasionally
there occur paratetractins, rarvely stauracting and pentactins,
especially among the larger parenchymalia. DMany of the comi-
talia in the strands are thin and rather short diactins, provided
with four tubercles at the center.

The osculwria (Pl. VI, fig. 10) are predominantly diactins,
which have been very aptly ecalled by MarsHALL compass-needle-
like. Tength 200-600 . and over; breadth near the middle
617 . The center usually with two or four oppositely placed
tubercles. The oscularia arve densely crowded, with their long
axis disposed paratangentially to the edge of the oseular mem-
brane. In the ring-like zone occupied by them, the innermost
are generally the smallest. The outermost are the largest, and
some of these may have one or more of the central tubercles
produced into shorter or longer lateral rays, thus assuming the
form of thetactins, tetractins or pentactins and even lexactivs.
These lead over the oscularia on the one haund into the puaren-

chymalia, and on the other, iuto the gastralia.
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The basalia (PL. VI, fig. 9) differ in no way from the same
of E. marshalli, except in being slightly more slender and in
having perceptibly smaller anchor-lieads. "The anchor-teeth, of
which there are 5-7 in each head, ave strong and about 40 x long.
The distance from tip to tip of any two oppositely situated
anchor-teeth measures 70-85 4. The entire head is of about the
same length, The shaft is less than 20 . thiek close to its origin
from the head, only about 7. at a short distance above the
axial cross, and not more than 30 in the thickest part farther
above.—Some abnormally formed anchor-heads that I have found
are figured in PL VI, figs. 7&8. In one of these cases the
teeth are developed only on one side of the miter-shaped knob ;
the suppression of the development of teeth on the other side is
evidently due to the head having lain with that side pressed
against a compact bundle of its fellows.—I have discovered no
more pentactin-anchors than Scuurze did.

The dermalic may be nearly 1 mm. long. On the whole
they are somewhat smaller than in F. mwshalli. All the rays
are nearly smooth thronghout and tapering, but usually bluntly
pointed at the free end. Distal hilt-rays mostly 90-130 x in
length and 3-7'/; # in breadth near the center. Paratangential
rays 110-120 ¢ long.
of especially sharp-edged ledges, the dermalia may be of unusually

Exceptionally and then only along the edge

large size. The hilt-ray may here reach a length of 400 .. It
participates, together with slender diactins, in the formation of
the inconspicnous row of bristles, before mentioned as having

been found in a certauin specimen,

The gastralic and canalaria are pentactins showing the rudi-
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ment of a sixth, proximal ray in the form of a small protu-
berance. Paratangential rays 85-115 « long and 3-7 /2 thick near
the center ; smooth nearly all over. Distal ray somewhat longer,
sometimes considerably so; in the larger gastralia it may be
sparingly beset with small prickles near its distal end.

Of the hexasters, the floricome measures 75-88 p in diameter.

The ozyhevaster (Pl. VI, figs. 5 & () is smaller than that of
K. marshalli, measuring 50-60 p, sometimes up to 70 g, in diameter.
It is present in u;hnundanc',e,—-thecidedl'_g,r much more so than in
either L. imperialis or J. marshalli. Compared with the same in
either of these species, both the prinecipals and the terminals are
somewhat more slender. The principal is 7 p long (as measured
from the center of the axial cross) and 2'/, . broad at the
middle. Tt bears usually 3-4, ravely 2 or 5, divergent terminals
at the outer end.

The graphiocome was recognized to be present in the species
for the first time in '95 by F. E. Scuvize, althongh its termi-
nals—the rhaphides—were known long before. I find it is
common. It may measure 245 ¢ in diameter, the rhaphides being
114 p long, when fully developed. The latter, after they
have fallen off” from the prineipals, ure still found as usual in the
superficial region of the sponge-wall, though not in such great
abundance as in J. wmarshalli nor in such regular arrangement

as has been aseribed to their sheaves by Mamsmacrr.

The sicve-plale shows the parenchymalia (principalia and
comitalin) mainly consisting of thetacting and dineting.  The
former seem (o furnish the principalia more often than de the
latter, Oceasionally stauracting may oceur among the parenchy-
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malia.  For the rest, the spiculation of the plate is essentially
the same as in other species.

MiscErnanEoUs NoOTES.

In Pl VI, fig. 2, T call attention to the presence of a
small, aeccessory sieve-plate on the side of the sponge, at some
distance from the normal, terminal sieve-plate. A similar case
of abnormality has also been noticed under FE. marshalli.

Another observation, which T should mention in this con-
nection, is that once in a specimen (L) of J.. oweni the sieve-
plate was found to have an unusually irregular outline, and
seemed in certain places to have appropriated the adjoining parts
of the lateral parietes by converting the skeletal beams, as these
are usually arranged, into sieve-plate beams.

The above eases of abnormal development arve, I think, of
interest, as demonstrating the fondamental unity of the sieve-
plate with its angular meshes and the lateral wall with its

round, parietal oscula.

The Crustacean inmate of F. oweni is Spongicola venusia
DeHaax, the same as in K. marshalli (see p. 201). The type
of that Crustacea, described by DeHaax in the Fauna Japonica,
was probably taken from the specimens of FE. pweni, which were
taken to Europe by Major v. Siepornn. Of all the specimens of
F. oweni 1 have examined, seven possessed each a pair—invari-
ably a male and a female—of the Crustacea. The others con-
tained some one, some none at all; but since the sponge-wall
was more or less damaged in all of these cases, loss of the in-
mate may possibly have taken place in certain instances.
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The comparative facility with which specimens of F. oweni
could be got by purchase or otherwise in Fukuoka, Shimonoseki,
&e., is undoubtedly dne in a great measure to the fact that they
are in some demand among the folks in those parts of the
country, on account of an old eustom conneected with:their mar-
viage ceremony. The custom consists in inelnding a Ioplectella
among the articles with which the room of the ceremony is
decorated, or which are taken by the bride to the bride-groom’s
house. It is leld to be a felicitons object betokening eternal
connnbial love on account of the presence of the inmates in an
inseparable pair. In the long list of gifts, which the present
Emperor and the mpress of Jupan reeeived from their subjects
on the oceagion of their 25th wedding anniversary, are men-
tioned several Euplectellie, gifts humble in themselves but full
of well-wishing sentiments. The Japanese name for Eunplectella,
Kai-ro-do-kets (written {& & ¥ 52), means, as was correetly point-
ed out long ago by Marswary ('75), something like *Together
unto old age and unto the same grave.” Perbaps the name may
have seemed to the Japanese mind all the more appropriate,
since, by simply changing the first of the four ideographs into
one which means ‘ the sea’ (i) and yet without changing at all
the pronumciation of the entire combination, the name may be
made to signify ‘ Lobsters in the same ecll.,” In faet the nmne

iz often written in that way ; thus, i W K.
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EUPLECTELLA CURVISTELLATA n~ov. se.

FEuplectelle, Taxesuira 19",

In the July number, 1900, of the Zoological Magazine
(published by the TOkyd Zoological Society) appears a brief
notice by Mr. Takssmira, of the Kagoshima Middle School, of
the discovery of Fupleclella sp. off the southern coast of the
Province of Satsma in Kyushii. A specimen was obtained from
a fisherman in that distriet, where, it is said, Euplectellie are
often hrought ap from a depth of 70-100 Aivo (say, 100-142 m.)
by the hooks of long-lines, sometimes to the number of three or
four at a single haul.

At my request, the specimen was kindly sent to wme for
examination, just in time to insert ils deseription in this work,
It was in a badly dilapidated condition but nearly eutire, the
parts being sufficiently preserved to give a fairly good idea of
its original appearance. It may at once be stated that it most
closely resembles F. oweni, but differs from that species in its
pecaliarly characterized oxyhexasters, which seem to sufficiently
justify its erection into a new and distinet species. I propose
to eall it F. cureistellate. However, with more materials at
hand, it may possibly turn out advisable to regard it as only a
variety of F. owent.

The body is 165 mm. long. On restoring it from a collapsed
state to a tubular form it is found to be only pereeptibly hent
and to be slightly ventricose in the lower half. The greatest
breadth measnres 37 mm., against 30 mm. in the region of the enff.

The manner of juneture of the body with the sansage-shaped
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mass of the basal tuft is exaclly the same as in F. marshalli.
The bulky basal mass, 115 mm. long, includes sand, pebbles and
fragments of shells, ete., among its fibers, indieating the character
of the sea-bottom.

The external surfuce, though much damaged, may safely be
said to be tolerably even. Parietal ledges, if at all recognizably
developed, must have been rather insignificant and of only oe-
casional oceurrence. A small portion of the cuff, 2!, mm. in
width, remained to the speeimen. Tn all these respects and in
the appearance of the sieve-plate, the resemblance to J2. oweni
must be said to be very close indeed. The same is true of the
essential points in the spiculation.

Of the skeletal framework 1 have counted 40 circular and
36 longitudinal beams. The principalia to both these beams are
large oxystauracting. In the sieve-plate beams, they are mostly
represented by oxydiactins.  Let it also be expressly mentioned
that the esewlaria are mainly compass-needle-like diacting as in
. oweni. The basal anchoring spicules likewise exactly us in
that species. The dermalia of the usuul shape have the distal
hilt-ray GO-160 g long and 6-9'%rx broad mear the spicular
center.

The flovicomes mensure 91 gz in average dinmeter. Graphio-
comes in intuct condition have not heen found ; but their presence
is not to be doubted, since the rhaphidial terminals oceur here
and there near the external surface in the usual disposition,
though not in great numbers.

Now what constitutes the characteristic feature of this
species is the somewhat unique appearance presented by the
oxyherasiers. These ave very abundant eyerywhere in the wall.

Compared with those of /. oweni, they are decidedly larger,
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weasuring 75-100 p—on an average 90 p—in diameter (against
50-70 p2 of E. oweni). The rays, both
principal and terminal, are somewhat
stouter.  (Compare the annexed wood-
cuts with PL. VI, figs. 5 & 0). More-
over, the smooth and finely attenuated

terminals, of which there are 3 or 4

(sometimes 5) to each short principal, are
near their free ends always more or less
distinetly eurved, frequently in an almost
hook-like manner. Tor the rest of their
length, the terminals are nearly straight.
The bending takes place apparently
without any definite rule as to its diree-

Two osxvhexmsters from
E. curyistellata. tion. The terminals belonging to the
Mugnified 440 X,

same principal are sometimes bent all
alike outwards, i. e., away from the axis of the principal. At
other times they may be bent some outwards and gome inwards,

or in any intermediate direction.

Finally, let it be mentioned that the specimen contained in
its gastral cavity a pair of Spongicola venusta, known also to in-
habit 2. aspergillum, E. marshalli and E. oweni. Desides, I
have a specimen of Hyalenema sieboldi harboring a pair of the
sume Crustacea. The identity of the inmate may be taken us
sugzestive of similar bathymetrical aud other conditions under

which the above-mentioned IMexactinellid species live.
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Regadrella O. Scmar.

The genus Regadrells had long been knmown in a single
species, I2. pheniz, which was first deseribed by O. Senninr ('80).
In '96 I referred to that genus a species which T briefly deseribed
under the nume of B. okinoscana. Recently T°. E. Scivrnze (19°) has
described his R. decora, respecling which I greatly doubt if it ean be
held to be distinct from my K. okinoseane. In the present Contribu-
tion will be added another new species to be called R. komeyamai,
which shows an indubitably close affinity to &I, pleniz O. Scam
Perhaps we have still another species in the specimen which will
also be deseribed later on, provisionally identified as R. pheniz.

Practically, three species come into question in determining
the generic status of Regadrella ; wviz., B. phenic, Eomeyamai,
and okinoseanit.

Granting that all these were correctly referred to one and
the same genus, the generic dingnosis will have to be drawn up
somewhat as follows :

Tubular or saccular Euplectellid, firmly attached
to the solid substratum by a hard, knobby base. Su-
perior end having a sieve-plate, which may be re-
presented by remnants of its beams—a number of
spicular rays in a wreath. Lateral wall with round
parietal oscula. Skeletal beams running obliquely;
with strong diactins as their principalia; fused together
in thelowerpart of the body. Parenchymaliaaccessoria
thin-rayed diacting, hexactins, &e. Hexasters of 5
kinds: 1) floricome, 2) graphiocome and 3) cither
onychaster or oxyhexaster, which latter is generally

reduced to the form of oxystauraster.
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To give the differential character of each species in the form
of a key:

w—Puyietal ledge only fndicated.  With envehaster (no oxyhexaster or oxystauraster), Large
oxypettuctin parenchymalia prescat along the superior rim of the lateral wall. Prickly

paurenehymal oxvhexacting not’ presont.
« With true dieve-plate,. Coff rudimentary.  Without pro-tal m.-i.nile-1 in infts on the
Inferad wall'iiiiainegs @ R T T S B, pheniz O, Bon,
o', Sieve-plate represental I-y 1 u|!li'l‘l1.1r uu,l.ﬁ.l: I'_'mu:nn) Luut]mg ﬂm superivr terminul
osenlum,  Cult well developed, With long prostal peedles in tufis on the Iateral
i e iy - A Fomeyamai 1.
b—arietal! Iedge (‘l,]l:lupi(‘ll'ﬂ].‘-l}' d{'re.lnpul \\ lthuul hrgt' nﬂ*[mmt:mhn [mrmch} malia nlong
the superior rim of the lateral wall. With oxyhexaster, predominantly in the form of
oxystaurasier. Nnmerous small prickly osyhexactins present in the porenchiymalia,
(True sieveplate present, surronnded by w well developed enfl.  Without tofis of prostal
57 | (R S R | 1Y < e D

The idea of removing E. okinoseana altogether from the
genus has often suggested itself to my mind, In fact I think
this step might be taken with some practical advantage to the
systematic. The presence of oxyhexasters and oxystaurasters
instead of onychasters, and also of small, prickly or spinose,
parenchymal oxyhexacting in large numbers, keep this species
somewhat apart from the other two, which <nfer se show an
essential agreement in spiculation. Another not unimportant dis-
tinetion from those species seems to lie in the fact that in it
the large oxypeutactin parenchymalia, which in R, pleniz give
a strong support to the sieve-plate and in R. kowcyawmai supply
the eoronal rays, are wanting. Perhaps it may not be altogether
inappropriate to associute £2. okinoseana generically with Corbitella
spectos (=I;{abro¢£-£c£yu.rn spectosum Quoy & Ganarp), whiel, to
judge from Y. Troasox’s ('68) statements, seems to agree in a
measure with that species, amongst other points in being in
possession of oxylexasters and evidently also of small smooth-
rayed hexactins which may correspond to the spinose parenchy-
mal oxyhexactin of L. okinoscana. Howver, in view of uncertain-
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ties in our knowledge of Cordilella, R. okinoseana way aiter all
for the present hest be left as it is.

Legadrella is evidently much more nearly related to Twgeria
. E. Sci. than may appear at first sight. The coronal wreath
of T pulehra, the only known speecies of that genus, is to be
considered as of only specific rather than generic value, as will
be enunciated anon under K. Fomeyamai which possesses the
same structnre. The spiculution in the two genera is to a far-
reaching extent, cssentially similar. The small, spinose, paren-
chymal oxyhexactin of R. okinoscana is represented in 7. pulchra
Chall.-Rep., pl. X1, fig. 2). All the three kinds of hexasters
seen in both . phemiz and R. komeyamai are here likewise
present, Tloricomes and graphiocomes were mentioned as such
by F. E, Scavrze (L. ¢, p. 95) in T. pulehra ; for onychasters I
take the hexaster-form which that writer has specially described
as having 4-6G small hooks projecting transversely at the extremity
of rather slender ferminals. Now, what constitutes the most
characteristic feature of 7. pulehra is the presence, in addition
to above-mentioned hexaster-forms, of well-developed discohexas-
ters, whose arched terminal dise bears six stromg hooks. The
spicule called by I. E. Bcuvrze the ¢ discohexact’ (/. ¢, pl. XI,
fig. 3) is, in my opinion, to be classed under the above dis-
cohexaster simply as & case of hexactinose discolhexaster®  Sinee
now such @ diseohexaster differs from an onychaster merely in
the more strongly developed state of the terminal disc or whoil
of teeth, the distinction of Ziwgerie from Legadrella may be said
to rest on nothing more than the relative degree of the develop-
ment of parts in certain discohexasters.

e hexactinose discohesasier appacently oceins also in Ewdidyum elegans deserilial by
Mamsuann ("7T5) With a better kuowledge, than we ol present have of this =pecies, it may
pussibly Le found necessury o egund Togaeia 1 15 501 ae ondy o synonyi of Fudichpuon 3 st
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REGADRELLA OKINOSEANA 1.
Pls, VII and VIII.

R. okinoscana, Irina g6, p. 250,
R. decora, F. F. Sonvrze 19°, pp. 30-31, 43; pl. vr,
figs. 10-18.

From time to time several specimens of this exquisite species
have been obtained by Kuma in the Sagami Sea, though mostly
in fragments. The exact localities are as follows :

Gokeba, about 572 m. (400 Liro=313 fms.).

Okinosé, about 358 m. (250 Aire=196 fws.).

Outside Okinosé, over 500 m. (350 Lire=274 fms.).

Inside Okinosé by FEna-line, between 429 and 572 m.
(83400 Airo=235-313 fins.).

Tké-line® by Mochiyama-line, about 832 m. (530 Aire=
454 fs.).

Many of the specimens bear at the base a sample of the
bottom, invariably a tufaceous rock, to whieh they are firmly
attached.

If I am vight in rvegarding B. decora T. E. Scr. as identical
with R. okinoscana, a very wide distribution is to be ascribed to
the speeies. Scruvrze’s type of Z2. decora came from a spot in
the Indian Ocean, SW. of Cape Comorin and 787 m. deep.

Attached to the skeletal stumps of dead specimens from
Okinosé Inside, I have found an interesting series of the yonng,

¥ This line, not givew in PL NIV, led & shoet distonce to the east of the Jogashimn Li-
livuse line.
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which will be deseribed after T shall have finished with my
accounts of the full-grown specimens.

Geveran CaaracTers oF Furn-GROWN SPECIMENS,

The species may attain a very considerable size, A superh
specimen was that whiech was purchased by Prof. A. Acassizin
Yokohama and taken to the United States. The vase-like body
measured 400 mm, in height. Diameter of the sieve-plate 140 mm.
Width of the cuff 60 mm. in the broadest part. Some of the
parietal ledges as high as 55 mm.

Ancther large specimen, belonging to Mr. Alan Oston,
measured 420 mm. in total height. The npper portion of the
body was rather abnormally inflated into a bulbous shape,
presenting diameters of 270-330 mm, Near the basal end the
breadth measured 30-33 mum.

In the Sci. Coll. Museum there is one exquisite specimen
which is not very large but is preseryed in aleohol in an almost
perfect condition. This is shown in Pl VII, fig. 1, in half
natural size, and will Lere be deseribed somewhat in detail,

It is of an elongate vase-like shape, 185 mm. high, and of
very irregularly corrugated external aspeet on account of the
parietal ledges. The breadth measures 72-80 mm. across the
cuffed upper end ; 40-58 mm. dircetly behind the euff; 65-75 mm.
at the middle of the body; and 15-20 mm. at the contracted
base close to the solid, irregularly lobed basal mass, The cross-
sections of the body-wall neay the upper and the lower ends are

nearly oval ; it is more irvegularly shaped in the middle.

The sieve-plate is well arched and oval in outline, measuring
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37 mm. by 54 mm. in diameter. In general appearance it agrees
well with Zuplectella marshalli. The beams are mostly '/~1 mm.
wide, the thinner ones being somewhal laterally compressed but
the thicker ones so fatlened as to present broader sides exter-
nally and internally. In two or three places they join together
to form nodal plates 2-4 mm. in width. Among the bheams no
radial spoke-like nrrangement ean e discerned. This is in
accordance with the absence, in the sieve-plate horder, of such
large oxypentactins as arc present in other species of the genus,
which micht give rise to a radial arrangement of the beams.

The meshes are oval, oblong or angular hut always with
rounded corners. They measure more nsnally 1-4'/, mm. aeross.
An interesting faet is that most of the meshes are each provided,
like the parietal oscula, with a thin, narrow, iris-like membrane
that leaves a round aperture in the middle.

The euff is very broad with a wavy edge-line, measuring in
places 22 mm. in width, and is irregularly undualating, heing
directed obliquely upwards and outwards. It is soft and
moderately thick. The free edge bears an inconspicuous row of

projecting spicules, not morve than half 4 millimeter in length.

The ledyges arve low in a narvow zone divectly behind the
cull’; so also in the basal seetion of the sponge. In the remain-
ing major part of the wall, they ave very prominently developed
in the form of thick, round-edged and extremely irregular ridges,
which vary greatly in height at different points.  They may in
places be 20 mm. high and 4 mm. or more thick, They frequently
braneh in their conrse, making it difficult to determine the
general direction they tuke. 1lere and there are seen evident
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signs of Lhe ledges having fused together secondarily, occasionally
leaving an arch-like or tunnel-like passage underneath. Some-
times the elevation surrounds a depression contnining a solitary
parietal osenlum and st other times incloses an irregular valley-
like spaee in which several oseuln may lie side by side. Like
the cuff, the ledges are soft and can be easily torn away from
the sponge-wall, except in the hasal region of the body where
they are lirm owing to the extensive amalgamation of the mega-

scleric elements,

The parietal oscula ave round, up to 3 mm, in diameter, and
arve surrounded by a narrow oscular membrane as in Hupleelella.
Their distribution must be said to be irregulur, being situated

3-8 mm. and sometimes even 15 mm. distaut from one another.

The surface of the parietal ledges presents for the most
part a rather close-grained texture. IHowever, towards the base
of the ledges and over the depressed area avound the parietal
oscula, there are visible, by the ail of a hand-lens, the usual
dermal latticework of a most delicate nature, extending itself close
to the oscular edge. Dencath this Ilayer ave discernible the
variously sized apevtures of incurrent canuls, measuring up to
about 1 mm. aeross, The same apertures are also exhibited by

both the superior and the inferior surfuces of the cuffl

Leaving the ledges out of cousideration, the sponge-wall
must in general be said to be thin, except at the mueh thickenod,
blindly eclosed eud at the extreme base,  In most places the wall

does not exceed 2'/, mm. in thickness. Nevertheless, the entire
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specimen is sufficiently rigid to keep its shape when taken ont
of the spirit in whieh it is preserved.

To illustrate the appearance of the parietes on the inner
side, may serve Pl VII, fiz. 2. Tt is taken from a specimen
wanting the upper end bnt otherwise well preserved and which
has been longitudinally bisceted for this special purpose. The
two kinds of openings visible on this side present much the same
appearance as in fupleetella.  The openings of the exeurrent
canals usnally measure less than 1'/. mm., but oceasionally 2 mm.
across. Unlike in Fuplectella, the narvow ridges produeced by
the main skeleta] beams are all more or less obliquely disposed
andl interseet one another at various angles. ITowever, it can be
distinetly observed in this as well as in other specimens that
certain beams or spicular bundles, lying innermost in the wall
and evidently corresponding to the eircular beams of Fuplectella,
are relatively more transversely disposed than others situated
nearer the exterior.

As could be observed in the complete specimen before de-
seribed, the skeletal beams of the parietal wall, at the upper end,
pass diveetly into those of the sieve-plate. 1l therefore, the cuff
and all other loose parts be made to fall off the megasclerie
beams, the framework of the lateral wall should be seen (o con-
tinue itself without any demarcation into the sieve-plate, much
in the same manner, | should think, as in that old specimen
well-known as the type of Conditella speciosa (Q. & G.).

The lower end of the sponge-body shows the larger paren-
chymal spicules and their bundles firmly ankylosed by synapticular

fusion, which may extend above for about one half or more of
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the entire body-length. So that, after death and the washing
away of all the loose spicules, only the infevior portion of the
sponge remains with any degrec of persistence as a perforated
but compact cup with a solid knobby base. In this condition
are several specimens now before me.  Fortunately, all these,
dead stumps as some of them ure, still contain the spicules charac-
teristic of the species, which puls the identification beyond the
reach of doubt.

Pl. VII, fig. 4 represents, in natural size, the macerated
remnant of the skeleton of a comparatively small and young
specimen. It consists for the most part of fused spicules. I
may remark that the general appearance of this specimen strongly
reminds me of one of the two specimens on whicl O. Scrarror (8o,
p. 46 ; Taf, vir, 3 a) based his Rhabdodietyuin delicatun,

Pl VII, lig. 3 shows in a typical way the dead skeleton of
a large specimen. The wall exhibits externally an irregular
network of hard and more or less prominent ridges. It scarcely
needs to be mentioned that these arose by the soldering together
of parenchymal bundles in the parictal ledges. Tn the depressed
spaces bounded by the ridges are sitnated single, less frequently
several, roundish gaps, indicating the position of parietal oseuls
in the living state. Immediately avound the gap, the wall forms
w netted plate made np of a number of spicalar strands branehing
ol from neighboring coarser bundles and runuing tangentially
in all direetions. The courser bundles, some of which may be
nearly 1 mm. thick, are seen to run in the main in two opposite-
ly directed, oblique scts.  Tn their conrse they {reely split, unite
and intersect or puss through one another, thus giving rise to
an irregular basket-work which may, on that aceount, be readily

distinguished from the more regularly framed skeletou of Liu-
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plectelle. On the gastral surface there are secen the bundles
already referved to, the course of whicl more closely approaches
the transverse than that of any of these visible on the externul
side.—Superiorly, the fusion of spicules gradually diminishes in
degree and extent ; the interweaving of the fused bundles becomes
looser ; finally, each of these runs out into fretted, tuft-like
strands. At the same time the bard external ridges disappear,
becoming replaced in the living stafe by the loosely supported
ledges, which are of course lonst after maceration.

SPICULATION.

The two specimens shown in Pl VI, figs. 1 & 2 (Se. Coll.
Mus. Nos. 487 & 483), were principally made use of in my

study of the spiculation in full-grown individuals.

The principalic in the parenchymal bundles are large oxy-
diacting, which may attain a length of 35 mm. or more and a
breadth of 220p in the thickest portion. They are nearly
straight or gently bent, without an elbow-like Dbending at the
middle. Towards both extremities they attenuate to thin, smooth
or rough-surfaced, pointed ends.—The comitaliv, accompanying
the above principalia in a copious quantity, are mainly slender
diactins,—not thetacting as in Fuplectella. They are usually
10-16 p¢ thick ; generally smooth but occasionally annulated or
tubercled at the spicular center; subterminally rough-surfaced,
the very end being smooth and rounded or conically pointed in
the usual way. Just the same diacting as the comitalia oceur in
all parts of the wall cither in loose arrangement or in strands by
themselves.
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Among the parenchymalia there also occur not infrequently
smooth oewyheraelins of comparatively large or medium size.
The rays are subterminally rough-surfaced ; up to about 17 s in
thickness near the base; varying in length not only in different
spicules but frequently also in the same spicule. Such a paren-
chymal oxyhexactin frequently oecurs in the choanosome without
apparent definiteness as to the orientation of its rays in relation
to other skeletal parts. Sometimes however, there have been
found some whose size, shape and situation, suggest that they are
reserves, as it were, of certain dermalia. They seemed to require
only to be pushed out more or less, in order to be classed with
the dermalia. Oun the other hand, there are occasionally found
similar oxyhexacting participating with one of the axes in the
formation of a parenchymal strand. The said axis may then be
greatly prolonged in execess over the other two. I think I muy
say that the oxyhexactins represent an intermediary belween the
dermalia and the diactins which make up the main contingent
of the parenchymalia.

Characteristic of the speeics is the abundant ocenrrence of
a kind of intermedial parvenchymal oxyhexactins, which, for the
sake of reference, may be called the microryheractins (L VIII,
figs. 24-26, 32), This is exceedingly variable in size but on the
whole it is small, usnally measuring 175-300 p, sometines only
110 #, in axial length. The rays are 4§y, rarely as much as
20 14, thick at base; straight; attenuating to a fine point. They
arve invariably characterized by having the entire surface beset
with numerous, vertieally out-standing, minute prickles. The
prickles arc more pronounced in some cases than in others and

are decidedly spiny. The axial lament in cach ray reaches
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vight up to the pointed end, placing it beyond the reach of doubt
that we have here to do with a true hexactin. Spicules of
similar or exactly the same appearance are known from Twgeria
as well as from Walteria.

The microxyhexactins are present in all parts of the paren-
chyma. They scem to be more abundant in the inner than in
the outer trabeecular layer. They mostly ocenr loosely, sometimes
tightly clasped in the bundles of parenchymal diactins. TFurther,
I have seen them situated and arranged after the manner of
canalarin in places in the excurrent canals.

In the deeper parts of the parietes T lhave occasionally met
with isolated spicules, which somewhat differed from, but seemed
to integrade with, the microxyhexactins. We here lave to deal
with rather small pentactins or hexacting or such hexactins as
approach a pentactin by the reduetion to a greater or less extent
of one of the rays (Pl VI1II, figs, 27, 28, 3%). The rays differ from
those of microxyhexactins in being somewhat thicker and less
tapering, in having rounded or bluntly pointed ends and in being
sparingly sapplied with prickles only near the end.  The prickles,
however, have sometimes been found to extend nearly all over the
rays, thongh in a weak state of development. T am inclined to
regard these spicules as representing parenchymal wieroxyhexae-

tins in the way of differentiation towards gastralin or canalaria.

The hard basal mass consists of a rigid, close and irregu-
larly meshed framework of siliceous beams, which bear on their
surface sparingly and unevenly distributed microtubercles. The
beams arise by extensive synapticular fusion of all the paren-
chymalia in this region, except the intermedial microxyhexactins,

which, together with the hexasters, usually remain free in the
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meshes, In addition to the same megascleric elements as are found
in the upper part of the skeleton, there are contained in the basal
mass a large quantity of peculiar hexactins, which oceur nowhere
else and which T have ealled the basidielyonalin. The hexacting
in question are comparatively small in size but have thick, plump-
looking rays, which arve nearly smootl or show a few microtubereles
near their rounded ends (Pl. VITII, fig. 34). The basidictyonalia
are at first loose but soon beeome soldered to the general framework
of the region. Pl. X, fig. 17, reprezenting a small picce of the
basal mass taken from R. komeyamnai, may just as well pass for
the same of the present species; in it some of the beam nodes
are plainly the center of basidictyonal hexaetins. The secondary
deposit of siliceons matter over the surface and the synapticule
irregularly proeceding from it often make the lexacting unre-
cognizable as such externally, but the characteristic triaxial
central filaments remain in the beams.

The basidictyonalia seem to be of quite general occurrenee
among those Lyssacine ITexactinellids which are attached to Lawd
foreign bodies directly by a part of the wall, and whose spicules
undergo extensive ankylosis in the basal region. 1% 1. Senvyrze
figured them from the firm stalk of Craleromorpha weyeri (Chall,
Rep., pl. 1x1, figs. 5 & 6), To them I refer also the rigid
reticulum of spienles described by the same writer (‘99, p. 64)
from the buds of Rhabdocalyplus mivabilis, which fact T have al-
ready had oceasion to mention on p. 186 (foot-note).  And, T ghall
have to demonstrate their presence in a series of other forms in
the course of these Contributions.

The framework of the basal mass is especially close meshed,
on aceount of an exeessively nbundant development of synapticular
formations, in the bounding surtace which is in direet contact
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with the solid substratum. Tlere the meshes are nol wider than
the beams themselves. The irvegular eribellate plate thus formed
was known to I E. Scnurze (87, p. 33; pl. LX1v, fig. 3) from
Rhabdocalyptus ollis, ele.

Spienles whieh might eorvespond to the oscularia of Euplec-
lelle weve not noticed in any of the specimens, exeept in a rather
small individual from Okinosé (Se. Coll. Mus. No. 490). 1In
this, the iris-like membrane of parvietal oscula (P VITII, fig. 57)
was supplied with an abundanee of small spinose hexactins, most
of whiel differed from ordinary microxyhexaeting in having
somewhat thicker rays terminating in rounded ends, and also in
frequently having one or more of the rays reduced in lenglh.
Thug, they were not uncommonly pentacting, and occasionally
even diactins, in all of which the suppressed rays were re-
presented by knobs or rodiments of wvariable length, The
presenee of transitional forms, however, clearly indieated their
devivation from mieroxyhesaeting by modifieation. They are
evidently a sort of spicules whiclh is of inconstint ocenrrence

in the species.

The dermalia (PP VTII, figg, 14-18) are hexactins of varvi-
able size and strength. Many of them may be said to be sword-
shaped with the proximal ray more than twice as long as the
pavatangentinl rays; while others, especially those of weak
development, may have that ray of nearly equal length, or
even somewhat shorter than these.  The distal ray is always
distinguishable by its comparative shortness, by its rounded or
conical end, and by the relatively more numerous and more

pronounced development of the microtubereles on its surface.
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Trequently, but not always, the distal ray is slightly swollen near
the end, presenting a club-like shape (fig. 18). All the other
rays are tapering toward (he pointed end and nearly smooth all
over or subterminally obsoletely tubereled—The distal ray is
usually 80-130 x long; sometimes as short as to measure only
50 g2 in length. The paratangential rays ave 175-275 mm. long.
In the strength of the rays, as also in the manner of arrange-
ment of the dermalia, there obiains a noteworthy difference in
different parts of the sponge surface.

Slender-rayed are the dermalia in the depressed arveas
around the parietal oseula (figs. 17, 18). The rays measure
about 6'/, ¢ in average breadth near the central node, The
paratangentials are arranged so as to form a tolerably regular,
quadrate meshed latticework, with meshes 150-300 p in length
of sides. Whereas, on the parietal ledges, there occur on the
whole somewhat larger and much stouter dermalin (figs. 14-16, 20),
though these are by no means of uniform strength. On an
average, the rays are here about 12 u thick near the spicular
center. The larger dermalia seemed to inerease in number as
they approach the edge of the ledges, although even in this part
there may oceasionally be intermingled such as are as weakly
developed as any in the entire dermal system. Moreover, the
dermalin occur on the ledges irregularly crowded, so that a re-
gularly meshed latticework is not brought into formation.

The greatest development is attained by the dermalia along
the free edge of the cull (1. VIIL, fig. 13). They may not
inappropriately be ealled the prostalia marginalic. The shape is
sword-like. Total length up to 2!/, mm. The rays reach up to
45 ¢ in breadth near base; all of them taper towards the pointed
end. The free distal ray may be 800 # long ; it is beset for the
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greater pavt of its length with erectly out-standing microtubereles.
The paratangentials are comparatively very short (up to 240 x
in length) ; they are rough-surfaced only near the end. The
prolonged proximal ray is nearly smooth all over. An idea
of the large size attained Ly the dermal hexacting on the cuff-
edge, and of the variability in size of the dermalin in general,
may be obtained by comparing fig. 13 with figs. 14-18, all of
which figures are drawn on the same scale of magnification.
Not that all the hexacting on the cuff-edge are uniformly large,
but there are mixed with them smaller ones which connect them
with the dermalia of the general surface. The distal rays, in
forming the inconspicuous marginal row before mentioned, are
accompanied by a number of rhaphides, not with diactin comi-
talia,

Noteworthy is the fact that along the cuff-edge as well as
in certain parts of the ledges, the stronger-rayed dermal hexac-
tins apparently take their origin among the parenchymalia and
are subsequently added to the dermal layer from below.

The gastralic are pentactins of various sizes and of irregular
appearance in so far as the paratangentials are often not straight,
and are of unequal length in the same spicule. The rays are
frequently only about 175 /2 long, while at other times they are
fully four times as long, with an average breadth of 17 ». The
unpaired distal ray may be shorter or longer than the average
length of the paratangentials. The rudiment of a sixth ray is
generally present in the form of a hemispherical knob. All
the developed rays are subterminally faintly rough, the very
ends being rounded or pointed.

The gastralia are found in irregularly seattered distribution.
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The paratangentials lie in direct conlact with the parenchymalia
and often run in association with bundles of these. Tt may be
worth while to note that nol infrequently some parenchymal
fibers or strands intersect the paratangentials on the inner side.

Rarely and exceptionally there oceur stauracting or Lhetac-
ting in the place of peutactin gastralia.

Pentaclin cwialarie have not heen observed,

The foricomes (Pl VIII, fig. 23) are of typieal form, meas-
uring 98-107 ¢ in dismeter. The number of terminals in a
perianth is uswally 6, sometimes 7 or 8. The ferminal dise
Lears rather strong teeth, as a rule 3 (seldom only 2) in number.
The inner border of the dise, when scen in lateral view, is
indicated by a rounded angular bending of the contour-line on
that side.

The floricomes are very common in depressed and therefore
protected positions of the external surfuce. In regions immedi-
ately around the parietal oscula, every distal ray of the dermalia
may be said to bear a floricome on its tip. In exposed parts
of the ledges they occur but ravely, whether in the position

just mentioned or in the subdermal region.

Ciraphiocones in an Jutact state are exceedingly rare, Of
common ocenrrence is their central portion (Pl. VILI, fig. 36)
after the loss of the rhaphides. Such a relic consists of six
principals, about 3 p thick and 15 x long, each bearing at its
cend oo small dise, the onter surfuce of which is beset with shott
_basal remuants of the rhaphides.

JThe vhapliides, 180-200 2 long, ceccur very abundantly, cither

in shegves or in a scattered state, in the cetosomal region. As
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a rule their one end is outwardly directed, and often freely
projects more or less beyond the external surface.

On several oceasions complete graphiocomes have been ob-
served with terminals measuwing only 30 ¢ or 25 g in length.
These were undoubtedly in immature stages of their development.
PL VII, fig. 9 represents one such developing graphiocome taken
from a young specimen.

Although the floricome aud the graphiocome must be =aid to
belong par ervcellence to the external trabecular layer, yet certain
observations seem to prove that both may sometimes arise in
the inner trabecular layer as well. In the latter layer there
have at times been found floricomes apparently young in ap-
pearance, and that too under circumstances which made me
disinelined to assume that they came there by dislocation. As
to the graphiocome, a small and young specimen of the species
showed several developmental stages of that hexaster, by the
side of the relics of old ones, inside the chamber-layer and close
to the gastral surface.

True oryhevasters (Pl VILI, figs. 19, 20) oceur only ocea-
sionally and may therefore be easily overlooked unless a speeial
search be made for them. On the other Liand, their derivative,
the oxystawraster (PL VIII, figs. 21, 22, 353), is abundantly
present in both the outer and the inner trabecular layer, perhaps
somewhat more numerously in the former than in the latter.
In both kinds of the oxyasters, the diameter usually measures
63-100 12, exceptionally only about 50 . The smaller sizes refer
as a rule to oxystaurasters, while the largest size is found espe-
cially among the oxyhexasters. The principals are of moderate

length and relatively slender, being about 11 # long as measured
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from the central point of the axial cross and about 3'/, ¢ broad
on an average. The slightly swollen end of the principals bears
3=5, rarely only 2 or more than 5, terminals in a diverging
tuft. In tlie case of oxyhexasters, the number of terminals to
ench prineipal frequently runs up to 8, 10 or even more. The
terminals are nearly thrice as long as the principal ; they are
smooth, tupering, generally not straight but bent in a somewhat
wavy manner. \When numerous terminals form a tuft, they do
not arise in a regnlar circle, but one or more may oceupy a
more central position than the rest. The tuft may be so diver-
gent that any two opposite standing, outermost terminals
form un angle greaster than 90° F. . Scmvrze has called
attention to the fact that in the oxystauraster in the type of his
£t decore, those terminals lying in the plane vertical to that
of the four principals stood out from the uxis much more
divergently than any other terminal. Something like this has
also been noticed by me in eertain instances, but not with
any such degree of constancy as justifies one in deducing a rule
therefrom.

The oxystauraster is undoubtedly derived from the oxyhex-
aster by the suppression of oue of the axes. I have once seen
a form with live principals and as many tufts of terminals. At
the time I thought it was a genuine oxypenlaster, but when 1L
afterwards wanted to confirm my impression that the absence of
the sixth arm was not due to a mechanical breaking off, I
unfortunately fuiled to rediscover the rosette. TIn the few cases
of oxystaurasters, in which I have specially entered into the
examination of the axial filaments, I have seen no trace what-

eyer of a third axial filament.
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Respecting the spiculation of the siere-plufe, T have to notice
the following :

The main support of the beams is afforded by spicular
hundles whose components are essentially the same as in the
parenchymal strands of the lateral wall. The only point of
difference seems to consist in the fact that many of the diactins
in the sieve-plate beam nre of unusual shortness. These may
be called compass-needle-like, with or without knobs at the
middle. In extreme ecases they ave so short as to be only 250 x
long, with a breadth of about 23 ;¢ near the middle. Spinose
microxyhexacting occur but rarvely. Iloricomes and oxvasters
have not been found, but the sheaves of graphiocome-terminals
are common,

The dermal hexacting, which oceur very closely crowded
on the external side of sieve-plate beams, deserve special mention
(PL. VIII, fig. 31). The rays are thick and shor, mepsuring
80-160 £ in length and 15-27 # in thickness at theiv base, All
the six rays in the spicule are nearly equal in length and in gene-
ral appearance. They are generally tapering, minutely tubereled
on the outer part, and end cither rounded or in a point.

On the inside of the beams oceur similav spienles which are
however mostly pentaeting but occasionally stauracting, and which
are undoubtedly to be regarded as gastralin. The unpaived vay
of the pentactins dips into the parenchymal bundle. The said
spicules are present at wide intervals, so that the parenchymal
hundles ave largely exposed to view on this side of the sicve-

plate.
Youne Srecriexs.

The Secience College collection contains an interesting series
(=] =
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of young specimens which T refer to the present species, not-
withstanding eertain diserepancies between them awmd the adult
forms in both maeroscopical and microscopical respects. The
series comprises different stages, from one in which the body is
smaller than a grain of rice to such as have the characteristics
of the adult nearly completely developed. The specimens will
here be deseribed in the order of their development, beginning

o
with the youngest.

1. On two stumps of deud skeletons (Mus. Nos. 569 & 370),
which 1T have identified as I okinoscana from microscopicnl
examination of their spicules and both of which were obtained
from Inside Okinosé during January, 1895, were found several
small and delieate Hexaelinellids of a elub-like or elongate ovoid
shape. They were attuched by a small buasal expansion atb the
narrowed lower end to the Leams, on both the inside and ount-
side of the dead specimen. The smallest individual of the lot
was only 4 mm. long with a breadth of abont 2 mm.; the largest,
13 mm. by 6 mm. In PL VI fig. 5 are shown three of the
small specimens in question, magnified about 1'/L times. The
rounded upper end always shows a simple, ronnd or oval oscnlam
which leads into w deep, tubulay, gastral ecavity., The dermal
surfuce is smooth and nowhere iuterrnpted by parietal gaps,
Thus, in maeroscopic respects, the specimens can scavcely be
distinguished from those of either itrollule or Leucopsacas ; and
even afler guining a knowledge of their spiculation, I was at
first far from recognizing them to be the voung of L. okinoscana,
the =ame in speeies as the deud sponge to which they were
attached.

In the first place, the dermalia (I’ VT, figs. 8, 10, 11) are
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exelusively pentaetins, not hexacting as in all mature Euplectellids.
The paratangential cross measures 275-650 ¢ in axial length and
is generally slightly arched in conformity with the curvature of
the surface (P1. VII, fig. 8). Tts rays are tapering and termi-
nate in pointed or conicallv obtuse ends. Besides the usual
roughness of surface near the end, they show a number of ob-
solete tubercles throughout their entire length, except along their
inner side where the {ubereles are nearly or quite absent.
Generally but not always, the center of the paratangential cross
exhibits on the outer side a wentle swelling.  The unpaired prox-
imal ray is developed to a length that nzually exceeds by twice
or even thrice that of (he paratangentinls. TLike these, it is
obsoletely rough ; but the roughness gradually loses itself proximad
towards the finely poiuted end of the ray.—Seen on the dermal
surface, the paratangential crosses ave rather irregularly disposed
to one another or show a tendeney to arrange themselves into
a quadrate-meshed latticework (Pl VII, fig. 10). Sections of the
wall ghow that the elongated proximal ray reaches with its inner
end nearly or quite to the guastral surface (PL VII, fig. 11).

No special eastralin are present. Along the gastral surface
as well as in the deep part of the wall, there occur fine paren-
chymal diaetins, mostly arranged in obliquely running and
intersecting strands. In some of the specimens was observed the
spinose microxyhexactin in isolated oceurrence, while in others
this kind of intermedial spieule seemed to be as yet not at all
developed.

Much more constant and common is the graphiocome. [e-
tached sheaves of rhaphidial terminals, 1704 and more in
length, are to be seen in abundance in the periphery of the
wall. The eentral relies of the graphiocome were also seen in



249 I. IJIMA : TEXACTINELLIDA. T.

fair numbers, Intoet graphiocomes with terminals that had not
yet reached their full-length (PL VII, fig. 9) were several times
met with. No other hexaster-form has been found in these little
specimens.

What systematic position to assign to the specimens was at
first & great puzzle. The presence of pentactin dermalia seemed
to make against their being regarded as Euplectellids, while the
graphiocome pointed to their heing ot lenst a close ally of that
family. Fortunately, however, I have found other young speei-
mens which seem to represent transitional stages that lead over
the simple spiculation of those little specimens into the more
complicated system of the mature £. okinoscana.

2. From still another skeletal stump of R. okinoscana (Mus.
No. 490, from Inside Okinosé, Mareh 1898) was taken a young
specimen of an elongate ovoid shape, 15 mm. long and 7-9 mm,
broad. It is therefore considerably larger than the largest in
the last deseribed lot. A simple osculum, 2'/; m. in diameter,
is situated in the upper end. The dermal surface is no longer
smooth but uneven. This is cansed by the presence of small
depressions, several of which have broken througlh the wall, while
many others still remain elosed. There can be no doubt that
we have here to deal with the first formmtion of parietal oscula ;
the mode of their origin is essentially the same as in Bupleetella
(p. 103).

Examination of the spiculation also showed points of de-
cided advance from the state noted in the last lot of specimens.
The pentuctin-dermalin present exuctly the same characteristic
features as in the latter. Only, mixed amongst them are oc-

easionally found sword-shaped hexuctin-dermalia, the distal hilt-
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ray of which is rvough-surfaced and rounded at the end. The
diactin-parenchymalia and spinose microxyhexactins ave present
in greater abundance than before.  Besides graphiocomes, there
are now to be seen floricomes, oxyhexasters and oxystaurasters,
though as yet in quite limited numbers.

In short the small specimen in question may be said to bear
the essential characteristics of the adult £. okingscana, except in
the important respects that the terminal osculum is simple instead
of being covered by a sieve-plate, and that the dermalia are
predominantly pentactins.

3. By the side of the above specimen aud on the same dead
skeleton, was found another young specimen, which, though
broken off in the upper part, mnst have had a somewhat larger
body. A few parietal oscula open in the portion of the sponge-wall
still remaining. As to the spiculation, the one important point
in which this differs from the last specimen consists in the fact
that the hexactin-dermalia are present in a notably increased
nuniber,—in about the same numerical proportion as the pentactin-
dermalia (Pl VII, fig. 12). The hexactin-dermalia compare well
with those of old specimens of L. okinoseana. 1 have noticed
that the pentactins have on an average stronger rays than the
hexacting and that the latter ave very variable in size, the
smallest having very slender rays indicative of its comparatively
recent origin. Iurther, I may say that the paratangentials of
the pentactins generally, though net always, overlie those of the
hexacting,. The evidences are in favor of the conclusion that,
whereas the first formed dermalin are pentacting, those which
begin to develop later are all hexacting, and that these are, as

a general rule, added to the dermal layer from below.
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4. A still more advanced stage of growth is represented by
the two specimens fignred in natural size in PL VIT, figs. 6 & 7
(Mus. No. 461, from Outside Okinosé, Dec. 15, 1898). Oune of
these is of an irvegularly tubereular shape and is 18 mm. high
(fig. 6) ; it is attached to a picce of old basidictyonal mass,
presumably of the same species. The other specimen (fig. 7) is
a tubular sac broken off at the lower end. In both there is at
the upper end a single, thin-edged and relatively large terminal
osculum, In the uneven lateral wall, several small parietal oscula
have opened, though many others are still represented merely
by dimple-like depressions of the external surface. The im-
mediate neighborhood of the terminal oseulum is smooth-surfaced.
The spiculation in both is essentially that of R. okinoseana ; but
one point requires special menfion, viz, that, though the der-
malia are predominantly hexactins, there are still to be seen the
original pentactin-dermalia in some numbers.

In view of the fact that in the young of F. marshalli the
delicate beams of the inceptional sieve-plate are exceedindgly
liable to become lost by being broken off (p. 108), it might be
questioned if a similar loss had not happened to the terminal
osculum in the young specimens hitherto mentioned of £2. okino-
seana. Close inspection of the oscular edge in the two specimens
just described, however, has scemed to show no sign of an un-
natural severing off of any part of it.

5. A tubular specimen, contained in the same bottle as
those referred to above under (2.) and (3.), has the lower end
wanting but must have originally measured at meost 50 mm. in
total hieight, with a diameter of about 12 mmu in the middle

of the body. The general character of the external surface much
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resembles that of the young 2. marshalli shown in PL IV, fig. 9;
the ledges are indieated by low reticulate ridges with roanded
edges, euch Ide]n‘cﬁsed mesh containing a parvietal osculum, of
which there are many. At the upper end exists a transverse
opening about 3 mm. wide. This is evidently the original single
terminal osculum of the specimen. Direetly adjoining it on one
side, but not on the other, is a small ill-defined area in which
the thin sponge-wall is perforated by several, somewhat closely
situated, irregularly angular gaps of various sizes. I take (his
area fo be a beginning of the sieve-plate formation. However,
I entertain some doubt as to whether I have seen it in quite its
natural condition, since the tissues at the parts bore signs of
laceration to a certain degree.

Be that as it may, to my mind the first formation of the
sieve-plate in Eunpleetellidee probably takes place in the manuer
indicated. Thus, to the original single oseulum at the upper end
of the sponge, more oscula are afterwards gradually added in
close proximity to it and to one another, converting the inter-
vening part of the body-wall into the sieve-plate beams. The
beams and nodes, after their establishment, may themselves also
become perforated and thus may contribute to the multiplication

of the sieve-plate meshes.

. Finally I will mention a specimen 70 mm. high and 20
mm. broad at the widest part. It is attached to the Dlasal ex-
pansion of the same dead skeleton on which the two young
specimens mentioned under (2.) and (3.) were found. The body-
form is peculiarly irregular, but fthis is undoubtedly due to
aceidental causes. The ledges are tolerably well developed.
The upper end bears a definitely formed, but only slightly arched
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steve-plate of about 8 mm. diameter, The cufl’ is as yet narrow.
Of the spiculation, I need mention only the fact that among the
hexactin-dermalin are here and there intermingled the same
pentactins, characterized by the peenlinr distribution of miero-
tubercles on the rays, as these which were found in the dermal
layer of all the smaller specimens.

The pentactin-dermalin were not noticed by me in the
adults, With advance in age, they are either lost or hecome so
outpumbered by the multitude of hexactin-forms as to easily
elude being secen.

From the data presented in the above, it may not be iu-
appropriate to draw up the following snmmarizations.
Firstly as regards the macroscopic featnres:

L. olinoseana, in the first stage of postembryonal de-
velopment, has a smooth and imperforate lateral wall, and
15 provided with a single terminal osculum, Soon (when the
body measures, say, 13-15 mm. in length) the ouler surface
Lecomes uneven, and this stage is followed by the appear-
ance of parictnl osculn. Later (say, when over 20 mm. in
length), the sieve-plate seems (o hecome started by ad-
dition of new terminal oscula to the one already present.
The initial number of the meshes must at all events be very
few. Individuals, say, 50-70 mm. long, show the cufl and
ledges indistinctly developed.

Secondly, with respect to gpiculation :

The initial dermalia are pentacting.® To them, liexac-

“Thivs pepmrkalle fuct i3 porlaps W e explainal by dsguning thal st e tang of the
fiest nppesrnnoe of the detmalin tho soperticial trabeenlor Tayer is ol such Hmited thickness
that it wllerds no space for the developem of o sixtl disal ray, (e joeitnogentiale Leing
farmuedd on it estreme onter surfice. A phienomenon in n measnre analogons h this is seen
in the devidlopment o Leweopsacus orihopidoows:  In this species Lhe lirst spicules formed o the
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tins are soon added, at about a period when the parietal
oscula have begun to break throngh. Menceforth the derma-
lia that newly arise seem to be all hexacting; so that these
soon greatly outnumber the original pentaeting. The earliest
formed hexagter is the graphiocome, the rliaphidial sheaves
derived from it being common at the stage when the der-
malia consist as yet exelusively of pentactins.  The formation
of microxyhexactins, of the floricome, the oxylexaster and
the oxystauraster soon follows.

Sorr Pants.

The trabecule (Pl VILI, fig. 30) are abundantly developed
in irregular cobweb-like arrangement. They are thin and
filamentous, but here and there spread out into small film-like
areas. The protoplasm is granular, moderately stained by borax-
carmine. Nueclei belonging to it abount 2'/, 2 in diameter, contain-
ing a group of chromatin grains.

Devmal membrane with meshes or pores of irregularly angular
shape and of various sizes. Meshes separated from one another by
thread-like, band-like or membrane-like trabeculie. Tt is more or
less extensively and continuously membranous towards, aud on,
the tent-like conuli produced Ly the distal rays of the dermalia.

Aveheoreytes generally about 3 » in diameter ; found forming

peripliery of the larv are stancactins, which fn the adults mie replacod by pentactinler-
walin—Probably the change in the dermalis, which T have emleavored to demonstmate in
the young of K. ekiwoweana, i3 nov peeline o that species alono bot i possibly eomuion 16 o
wite eircle of forms belonginge o the svme family. T eall attentian to the stalked, evident]y
very youmg: Hexactinellil figured by F. F. Sepoize in the Chulll Rep, pl xus1, figs 5 & 6,
amd vefereed to by him as the Condeteemined Cratermorphids The esentin] Azeeement in
spiculation hetween it and the little & olingzme T hinve deseribed on po 2140 (suh 1) mankes
me belfeve that it s more probabily o yonug Enplectellid, the pentactin-devmalin of which
assnmably give place to hexacting in o later period of life
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in variable numbers small groups on the outer surface of chambers
(PL. VIII, fig. 29). Nuelei like those of the trabeeuliv in hoth
size and appearance ; with definitely circamseribed eell-body con-
sisting of granular protoplasm.

Thesoeytes (Pl. VIII, fig. 30; th) found in some numbers
seattered on both the outer and inner trabeculie ; 7-15 2 in dia-
meter, ‘The contents consist of refringent, irregular granules or of
variously sized sphernles. In the snme preparation, they are
sometimes colored by borax-carmine and sometimes not. In the
latter case, they present a yellowish-olive tint; amongst them
the nuclens may be discerned as an indistinet red spot.

Chambers cup-like or thimble-like ; diameter 45-75 ¢ (on an
average 57 /).  Choanocyte-nuclei small (about 1!/ in dia.),
pale, vesicular, without conspicnons chromatin grains in the in-
terior ; flattened, when seen in profile; generally 5-G s« apart
from one another. Beams of the reticular membrane thin,

arannlar ; meshes distinetly open (!).

Miscrrnaxtous NoTes.

F. E. Scnvize (19’ p. 53), when he was deseribing his
R. decora from small fragmentary pieces, was aware of the fuct
that that species might possibly prove to be identical with my
R. okinoseana, which was known to him from the preliminary
deseription 1 have given in the Zoologischer Anzeiger in ’g6.
If the two species ave identical, as I eonsider them to Dbe, the
fault which induced Scnurze to creale n synonym must be suid
to have lain chiefly in the brevity of that deseription of mine.

Senurzn was led to regard the two species vs distinet, thongh
very closely resembling each other, from a consideration of the
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following three points in the gpiculation of the type of R. decora :
1) The absence of oxyhexasters, which had been mentioned by
me as present in the Japanese species ; 2) the occurrence of large
and strong oxydiactin  parenchymalia prineipalia (15-20 mm.
long, 100-200 /¢ thick), of which I had made no mention; and
3) the fuet that the outer radial ray (120 x long) of the dermalin
was not particularly short, whereas I had called it short in my
species. |

As regards the first point, it is to be remarked that the
oxyhexaster and the oxystauraster, as they occur together in
. okinoseana, arve so closely similar, exeept of course in the
point indicated by their names, that they secarcely deserve to he
made into separate eategories of muech systematic significance.
Moreover, the oxvhexaster occurs only occasionally and in
numbers which, though subject to variation according to indivi-
duals, may be said in general to be insignificant in proportion
to those of the other oxyasters. It may therefore under certain
circumstances be easily overlooked ; and besides, I think thatin
individual cases it may even be really entively wanting, without,
on that account alone, affecting the specific status.

The second and the third point will have lost their weight
as distinctive specific characters from what T have given in this
Contribution for the size of the spicules in question from Z.
okinoscana. One point concerning the dermalin seems to require
a remark. These were described and fignred by Scmunze as
tolerably uniform in size and in the strength of the rays. This
is also the case in my specimens so far as those on the flat or
depressed areaz of the sponge-surfice are concerned; itis on the
ledges, especially toward their cdges, that the dermalia are sub-
ject to a considerable variation in these respects. That Scnvize
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made no mention of (his varviability is probably due simply to
the fuct that the ledges were not represented in the pieces
examined by him. After all I do not see in the organization
of B. decora any tangible point by which it may be upheld as

a valid species,

Malformations in parts of the body, brought about after the
Lealing of injuries received by the sponge-wall, are as common
as, and present appearances similar to those in FEupleciclla.
Let mention be made here of a remarkable case of regeneration
that came under my observation.

Of a medium-sized specimen there remained only a small
lateral piece of the wall at its base, standing on the basal ex-
pansion ; the rest of the body had been torn off and lost. The
remnant shows the ledges and parietal osculay in a normal con-
dition on the dermal side. On the gastral side, which had be-
come direetly exposed to the outer world, the loose sponge-
tissues had greatly increased, thus adding much to the thickness
of the wall, The thickening had become in one part all the
more considerable on aceount of the formation of a large cavity
right in the middle of the regenerated tissues. The eavity evi-
dently served the part of a gastral eavity newly formed. On the
one side it is hounded by the old sponge-wall with its parietul
osculn ; on the other, by a thinner wall consisting of the re-
generated tissues, which are likewise perforated by a number of
ronndish gaps, the parietal oscula of the new formation. Some
of these gaps are situated so close together as to form regular
sieve-plate beams between them.  The above case scemed note-
worthy as illustrating the free formative plasticity dominant in

the sponge-tissues.
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Of the inmate in the gastral cavity, I can only report that
the single specimen (Mus. No. 487) with a complete wall, now
before me, contains an Ophiuron and a Polychiete Aunelid,—
no Crustacea.
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REGADRELLA KOMEYAMAI xov. sp.
Pl IX and PL X, figs. 5-17.

During 1808, Mr., Komevama of Tokyo presented to the
Science College Museum a very beauntiful and remarkably well
preserved specimen of what proved to be a new species of Rega-
drella. I have named it in honor of the donor. The specimen
was found by him at a collector’s in Yokohama amougst other
things that came from the Sagami Sea. I have no hesitation
in assigning the locality of the specimen to that sea, though
nothing whatever is known about the circunistances of its capture.

The specimen (Mus. No. 486; PL IX, fig. 1), which is in
desiccated state, consists of two,—a large and a small individual,
both thin-walled and lamp-chimney-like in shape. They stand
close together being attached by means of large, irregularly lobed,
basal expansions o a mass of soft, fine-grained tufa. More
correctly, they have evidently not grown directly on the tufa, but
on the busal mass of an individoal of the same species long
dead and destroyed.

GENERAL CHARACTERS.

The larger individual, which iz the better preserved of the
twa, will heve be fivst deseribed in detail. It measures 225 mn.
in total length. At the lower end the body is bent ug if it had
been directed upwards while growing with its base attuched to a
perpendicnlar surfuce. At the juneture with the knobby base, it
meusares not more than 50 mwm, across,  From that point superiorly
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the diameter increases up to 75-87 mm, at about the middle.
Thence upwards the body again gradually narrows to the region
Just behind the cuff, where the diametlers weasures 34-37 mm.

The superior end may be called truncate, not rounded,
Cross-section of the body presents an irregularly circular outline,
The wall is 2-5 mm,, at places only 1 mwm., thick.

The superior terminal osculum is 27-30 mm. in diameter.
The entrance into it is guarded by a spicular wreath of corena
as efliciently as by a sieve-plate.

The corona (Pl. IX, fig. 3) is composed of strong, straight
or slightly curved, sharply pointed, spicunlar rays, which freely
project out in a row from the angular oscular edge and stand
out obliquely upward and inward to a length of 18 mm. or less.
I count 39 corvonal rays in all; at the roots the intervals De-
tween them are about 2!/, mm. on the average. To the naked
eye the rays present a peculiarly glistening appearance, which is
due to the rough shagreen-like nature of their surface. Looking
at the corona from above, its inwardly directed rays are seen
arranged like the spokes of a wheel, leaving in the center but a
narrow, free passage between their points.

A coronal wreath of similar appearance has been known from
Twgeria pulchre described by F. E. Scnvrze in the Challenger
Report ('87). The same was later assumed by him ('gs, p. 39)
to have been mechanically produced by the accidental loss of the
central part of a sieve-plate, such as is possessed by Dielyaulus
elegans. Whatever be its nature in 7% pulehre, the corona in R.
okinoseana i a perfectly natural feature, There can be no doubt
about this not only from the presence of it in the second
specimen, but also from the facts: 1) that the rays are invaria-
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bly quite free of other spicules which would lave remained
sticking to them, had a sieve-plate been mechanically torn off;
and 2) that their shagreen-like surface—a feature which is also
shown by all the prostaliz on the ecufl-margin as well as on the
lateral surface—has apparently arisen in rvelation to the free
exposure of Lhe parts thus characterized.

At the same time there is no denying the fact that the corona
had been ontogenetically devived from a sieve-plate. I assume
that in an early developmental stage this comes into actual
formation, if only to a partial extent, but that its component
spicules are however soon loosened and lost as a normal process,
leaving behind permanently only those that are deeply rooted in
the lateral wall, viz., the coronal spicules. Genetically, therefore,
the corona and the sieve-plate are to be considered as very
nearly related structures, strikingly different though they appear
to be. In this light the large terminal oseulum should plainly
and exactly correspond to the area which in certain other Hexac-
tinellids is covered by a sieve-plate.

Since K. komeyamai and R. phenic show a far-reaching
similarity in other points of their organization, I am certainly
not disposed to find in the corona of the former anything of more

than specific value.

The euff” 15 tolerably well developed in a continuous ring
(1. IN, fig. 3). Dreadth up to 9 mm., us measured on the
upper side. It is expanded outwardly and slightly inelined up-
wards, While ils superior surface is comparatively flat and well
marked off from the gastral surface by the angular oscular edge,

the inferior surface slopes down o merge insensibly in the



R. KOMEYAMAL— GEN, CHARACTERS. 255

general dermal surface. The cuff is therefore thick at its base
and Dbecomes thinner towards ils free, outer edge.

From this edge there spring forth thin and inconspicuous
prostal needles of various lengths, forming a palisade-like, hul
irregular and mueh interrupted row. The longest of them muy
project to a length of 6 mm. They have, as already mentioned,
rough surfaces.

The parietal osewla (Pl. 1X, figs. 1, 2, 4) are round, 2-3'/,
mm, in diameter; each bordered by a thin, iris-like membrane.
They are tolerably nniformly distributed in right and left handed
oblique rows. In the middle part of the sponge, they ave situated at

intervals of G-18 mm, or more ; near the ends, move closely together.

The crlernal surface of the lateral wall may be said to be
undulating on account of the low, flat and discontinuous swelling
of the spaces between the parietal oscula. The swelling is by
far too inconsiderable to be ealled a ledge, but culminates in irregu-
larly conical or compressed elevations which are again small and
never of any conspicuous height. Their summits, lying at intervals
of 9-14 mm. from one another, bear each a group of thin, rongh-
surfaced prostalia luteralia hefore veferved to. These project to a
maximum length of about 10 mm., and are arranged, in groups of
only a very few or at the most of several together, in either closely
adherent or diverging tufts. Otherwise, as when they spring from
along the edge of a compressed prominence, they form a short row.

The entire external surface is covered with a delicate,
quadrate-meshed, dermal latliceworl: formed of exceedingly fine
beams (Pl. IX, fig. 4). The sides of the meshes measure nof
more than 0.4 mm. in length. Iach nodal point of the lattice-
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work is marked by a minute white spot, which under the mieros-
cope proves to be a floricome borne on the tip of the distal ray
of each dermalin. The meshes are seen to be overspread with a
eribellate dermal membrane.

Through the dermal latticework are distinetly visible the
roundish or somewhat irregnlar-shaped apertures of the anewr-
rent eanals, which are of various sizes under 2 mm. diameter
and are always rather shallow in conformity with the thinness of
the sponge-wall. Between the said apertures the dermal lattice-
work is in close contact with the parenchymal mass below.

Amongst the latter, the trend of the coarser and more
peripherally situated parenclymal bundles is traceable from the
ountside with sufficient distinetness.  Arising from the compact
hase of the sponge, they run irregularly upwards in oppositely
oblique directions, branehing and uniting and loosely interweaving
with one another without regularity. In places the bundles are

fully 1 mm. thick; more usually they are much thinner,

The gastral surfeee (Pl. IX, fig. 2) is devoid of a covering
latticework. The parietal oscula ave seen on this side to ocenpy
each a more or less depressed position, their iris-like membrane
lying on a level with the general external surface of the wall.
For the rest the gustral surface shows an unevenness, firstly on
acconnt of numerous roundish exearrvent apertures, and sceondly,
because of the most internally sitnated, eoarse, parenchymal
bundles which project in a ridge-like manner.

Close to a parietul oseulum, the exewrrent eanals ave hut very
small and shallow depressions.  Farther away from it, they are
muelt larger, often having o diameler of 2 or 3 mm. While

some are pit-like though never very deep, others are flat de-
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pressions into which two or more excurrent canalg open in
common.

The eoarse parenchymal bunidles, showing themselves on the
gastral surface, pursue an irregular, but on the whole transverse-
ly directed course. Just inside the origin of the ecoronal rays
along the superior oscular edge, there runs in a ring a strong,
projecting  bundle of fibers (se¢ the upper part of fig. 2).
Further, at this end of the wall & number of parenchymal bundles,
running outside of the innermost, sinuously transverse bundles,
assume o longitudinal disposition in association with the root of
each coronul ray.

If, in an imaginary case, all the finer and loose spicules should
be removed so as to leave the coarser parenchymal bundles alone
in situ, there would remain a frail, wide-meshed and loogely inter-
woven basket-work, in which the outer and the inner buudles
would be found, relatively speaking, to pursue diveetions inclined
respectively in the longitudinal and the transverse directions.
Thus, its general appearance would be mueh the same as in
other species of the genus. However, one not unimportant
peculiarity seems to consist in the fact that in the present species
a much smaller portion of the skeleton at base, than] in either
RB. okinoscana or . pheniz, is subjected to synapticular amalga-
mations.

In the specimen described, the wall is quite firm in the
region immediately adjoining the basal mass, which as usual is
hard and compact. About 20 mm. above this region, the fusion
of parenchymal spicules already becomes an occasional ceeurrence.
A short distance farther above it 18 no longer to be found. I
should think that, if all the loose spicules should be washed
away, as they are after death on the native bottom, there would
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remain with some degree of persistence only a basal cup of un-
substantial strueture, in height probably not maore than one-
tenth of that of the original specimen.

With regard to the second, smaller individual, T may hbe
brict. Tt stands out straight from the base without bending, the
wall being more outbulged on one side (han on the other.
Total height 145 mm ; greatest breadth G3 mm. in one direction
and 54 mn. in another. DBreadth at inferior end 19-23 mn.
Terminal oseulum eireular, 17 mm. in diameter,  Cuff 2 mm. wide.
Coronal rays not less than 33 in number, mostly 7-10 mm. long.
Prominences on the dermal surface mueli less pronounced than
in the larger individual.

SPIOULATION.

The parenchymalia consist predominantly of diactins, hexaet-
ins entering into their composition as occasional elements.

The principalia in the parenchymal bundles are oxydiacting
which may attain a length of 30 mm. and more with a breadth
of 130 ¢ at the middle. Their form and arrangement agree well
with the corresponding spicule in the specimen which will next
be deseribed, identifiel as . pheniz; but they ave relatively
more slender.

The aceesoria, ocenrring ag comitals or mnning either loosely
or in strands by themselves, are mostly thin and flamentons
diaeting with an average thickness of about )y and a length of
10 mun, or more. The center is eruciantely knobbed, more com-
monly only anuulated. Subterminally uvsually slightly swollen



L. KOMEYAMAIL—SPICULATION. 259

and sparsely microtubercled ; extreme end rounded, sometimes
conically pointed.

FParenclhymal hezxacting of small or medium size oceur only
sparingly in the bundles of the wall proper. 1t required a
stady on sections in order to verify this fact. They occur more
eommonly in the enff as well as in the parietal prominences
(Pl. X, fig. 11), in which parts they lie with one axis directed
radially and in association with the proximal radial ray of the
prostal hexactins soon to be deseribed, into which they seem to
merge by u gradational sevies of intermediate forms,—The paren-
chymal lexacting are generally under 1 mm. in axial length.
Not infrequently the radially directed axis in those situated in
the caff or in the parietal prominences is much longer than the
others. Thickness of rays about 10/ or less; end generally
bluntly pointed and sparsely prickled.

The coranal spicule (I'N. X, lig. 8) is evidently to he considered
as a specially developed element of the parenchymalia. T may
call it an oxypentactin with noequal rays, the sixth ray being
represented by a mere boss. Its shape, position and manner of
arrangement are essentinlly the same as in the corresponding
spieule of 2. pheeniz (Pl. X1, fige. 5, G). The same spicules in
similar arrangement arve also known from Dielyaulus clegans
(SenorLze 'g5).

With respeet to its longest complete axis the coronal oxy-
pentactin is disposed longitudinally, That axis is more or less
curved, the concavity facing inwards. The atropbied sixth ray
is situated on the concave side,

The superiorly diveeted ray of the longitndinal axis is the

free coronul ruy, the most strongly developed of all.  In a large
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specimen of the spicule that ray measured 18 mnwu in length and
fully half a millimeter in thickness at its base. It gradually
tapers towards the finely pointed end. The surfuce is profusely
equipped with strong, obliquely conieal prickles (Pl. X, fig. 9)
which canse the shagreen-like appearance when seen with the
naked eye. Only small sections at the base and the end arve
smooth. As already noficed, the coronal ray springs out quite
solitarily without the addition of other spicules, except occasional
rhaphides which were found adhering to ils surface.

The four remaining rays of the coronal oxypentactin are all
smooth. The inferiorly directed ray is always much shorter than
its opposite, coronal ray. Accompanied with comitul dinctins it
forms the longitudinal parenchiymal strands visible for a short
distance just inside the oscular edge. Still shorter than the inferior
ray are the paired lateral and the unpaired outer rays. The former
together with compactly set diactins forms the ring-like ridge
just inside the origin of the coronal ruys. The unpaived ray
extends outwards into the cull’ which it transverses without pro-
truding at the external edge. 1t thus affords a very efficient
support to the enfl. Deing situated just under the superior endl’
surfuce, its course can be traced on that side as a whitishi or a
slightly rnised streuk proceeding radially from the origin of each

coronal ray.

The postalia, both marginal and lateral, are the radially
directed, distal rays of very variously sized oxyhexacting, which
may be called the prostal hevactins (Pl X, fig. 11). These are,
like the similirly situated stout dermalia in . okinoscana (pp. 230,
255), linked to the parenchymal hexacting us well us to the

ordinary dermalia by o gradational series of intermediate forms.
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In a large specimen of prostal hexacting the distal (prostal)
vay, whicl is always the longest and the strongest of all the six
rays, may be 10 mm. or more in length. The opposite proximal
vay is shorter, and shorter still are the four paratangential rays.
While the proximal and the paratangential rays are entirely
smoolh, the prostal ray is, like the coronal ray, beset with short,
conieal, obliquely outwardly directed prongs (Pl X, fig. 10). In
many cases, however, it wus found smooth on one side—generally
the concave side of gently curved shafts. In the smaller prostal
hexaetins, the above prongs are more weakly and sparsely

developed.

The hexactin-dermalin (Pl X, figs. 14, 15) are also subject
to certain variations in regard to the size and proportional length
of the rays. In meneral we may say that the rays are slender,
measuring only about 9 in thickness near the base. They are
nearly entirely smooth or subterminally obsoletely rough; the
ends arve ronnded or bluntly pointed.

120 e to

240 g Tt is scarcely distinguishable from the other rays except

The free distul ray varies in length from, say,
by its relative shortness or by the fact that it is often slightly
less tapering towards the end. The paratangential rays are
straight or gently bent and about 300 g in average length. The
proximal ray may be cither shorter (fig. 14) or much longer
(fig. 15) than the paratangentials. The former is the rule es-
pecially with those dermalia in which that ray ends free in the
subdermal space, as is the case in such parts of the dermal layer
us extend over incurrent apertures. The proximal ray is gene-
rally longer—ut times twice as long or even longer—than the

paratangentials, and the entire spicule thus becomes more or less
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sword-like, at pliaces where the dermal layer touches the parenchy-
mal mass, into which the ray in question enters like a nail.

The dermalia are seen to extend over the membranous zone
around the parietal oscula, forming the usual Iatticework vight
to the edge. Muany of them in this situation have a very short
proximal ray. In passing it may be mentioned that no more
specially differentiated oseularia were found in this than in other
species of the genus.

A much larger size as given above is attained by some—
uot all—sword-like dermalin on the cuff-edge ns well as on the
summits of purietal prominences, in intermixture with the pros-
talia occurring in these places (PL X, fig. 11).  With the general
growth in size of the entire spicule, the free distal ray especially
undergoes clongation and development. Tt assumes o slender
spindle-like shape, while the surfuce for nearly its entire length
becomes roughened by the presence of microtubercles (Pl. X, fig.
13). T have measured such distal rays of 300 g, 400 p, 500 2 and
more in length with o hreadth of 22 . and over at the thickest
purt.  Thug, as hefore said, the dermalin approachies, and finally

becomes indistinguishable from, the smaller prostal hexaetins.

The gastralia, found in irregularly scattered distribution, are
pentacting of moderate size, with the atrophied sixth ray indi-
eated hy o gentle swelling. The rays arve straight or neurly
straight, shightly topering or umiformly thiek (122 or less)
throughout.  Ind alimost always rounded ; subterminally obsoletely
rough. The paratangentinl rays are olten of unegual length in
the same spicule; length up fo 700 o They ran not always

along the extreme gasiral surfuce, being sometimes overlaid by
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parenchymal diactine. The unpairved distal vay is nsually muoch
maore elongated than the paratangentials,

In exceptionnl enses, the gastralia scemed to he represented
by thetacting or stauractine,

The hexasters ave flovicomes, graphiocomes and onyehasters,
thus pecfectly agreeing in this rvespect with £ pleniz O, Scu.

The floricomes (Pl. X, figs. 5-7) are borne in the well-known
mauner on the distal fay of almost every dermalin. They are
also common in the subdermal vegion where they take origin.
The diameter measures 136-152 . "Thev are therefore consider-
ably larger than in £. okinoseannu ov in the specimen which I
identify as B. pheniz. The principal is 15 2 long as measured
fromm the axial center and 8  thick ; it contains an axial canal
extending to the very end which is slightly expanded. Five to
eight terminals compose a perianth. This measures 13 ¢ across
the basal swollen part; above the middle it narrows considerably
(often to snch an extent that the adjoining terminals almost
touch one another), finally to expand to o width of about 50 .
Each single terminal (fig. 6) is basally very thin hut as broad
as 5 g just behind the terminal dise. The latter, as scon from
the top (fig. 7), is 11 mm. long and 135 ¢ broad (tecth included).
Tts outer edge bears 5-8, moderntely strong, recurved teeth.

The rounded inner edge of the dise is plainly notieeuble as such,

Graphiocomes of the usual appearance arve oceasionally found,
likewise in the subdermal region. Of much more common occur-
rence are their detachied terminals, the rhaphides, either scattered
or still grouped in sheaves and found in various positions in the

dermal layer (Pl X, fig. 12). An intaet graphiocome measures
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200y in diameter. The principal is about 10 x long, as measured
from the axial center. The terminal sheaf is 12 2 thick, keeping
nearly the same width throughout or only slightly expanding

toward the outer end.

The onychasters (Pl. X, fig. 12) oceur in abundaunce every-
where in the parenchyma. They are 80-96 £ in diameter, i. e.,
about as large as in R. pheniz but of more unitorm size. I'rom
each short principal (9 p long as measured from the axial ceuter)
there arise 3-5, thin, tapering, nearly straight and strongly diver-
sent terminals. The fincly attenuated end of these bears a whorl
of 3 or 4, fine minute claws of just the same appearance as those
to be deseribed under Z. phenic (Pl X, figs. 20, 21). In some
onychusters, the terminals and the claws were found to be less

fine than in others.

T'inally, the rigid basal mass is composed of an irregular frame-
work of siliceons beams (Pl. X, fig. 17). These are 20-35 /¢ thick ;
smooth but with oceasional microtubereles or prickles. The
inclosed meshes ave, though not always, rather wide (measuring
up to 200 4 or more acvoss). The framework is formed by
synapticular fusion of not only diactin-parenchymalia but also
of certain thick-rayed hexacting, the basidictyonalia, observed in
so many other Liyssacina with hard bases (p. 232). This is proved
by the presence of the hexradiule axial eross in the beams and
also by suech basidietyonalia in different stages of amalgamation

as still retain their oviginal external form.



REGADRELLA PH(ENIX O. Scunr.
Pl. X, figs. 18-27; and Pl, XTI,

Legadrelle phoeniz, Scammr '8o, p. G1; pl. v, figs.
G, 7.—Scuvrze '86, p. 39 (Rpr.).—Scauvrze '87,
p. 84; pl. xnr, figs. 1-4.—Scuunze '9s, p. 34—
Torsext 96, p. 275; pl. v, fig. 1.—Scnvnze
'99, p. 20; pl. m, figs. B-0.

Trichaptelle clegans, 1'inaor "85, p. 284 ; pl. viiL

Rhabdodictyum delicatun, Torsest "g2, p. 25 ; pl. v, fig. 1.

Legadrelle phaniz O, Scmar. has been reported from the
following localities :

Near Lesser Antilles (Carvibbean Sea) : Santa Cruz, 453 m.;
Barbados, 404 m. & 526 m. (O. Scmsr. '80).  Detween
Sta. Lucia and St. Vincent, 514 m. (F. L. 8. "99).

Near Azores: 861 m.) (Toes. 'g2), NW. of Suad Jorge,
1022 m. (Tors. 'gb).

Bay of Biseay : 1410 m. & 1220 m. (Tors. 'g6).

Coast of Moroceo : 865 m, (I'rmu. '85).

Eastern Pacific: near Galapagos, 717 m. (F. E. 8. "gg).

If T am not mistaken in referring to this species the speci-
men, on which the following deseription is based, it is to be added
to the above list : Coast of Chile, 3200 n.

The said specimen is contained in the zoological collection
kept for show purposes on board the U.S. Fish-Commission
SS. ¢ Albatross.” During the two visits she paid to Japan in
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1896 and 1900, opportunities for the study of that specimen were
given me through the courtesy of my friend, Dr, L. StesNEGER,
on the first oceasion, and of Captain .J. F. Moser on the second.
The only information T conld obtain about it was the statement
on the label: *Yenus’ DBasket, n siliceous sponge from 1800
fathoms. Station : Off coast of Chile.

A good deseription of an authentic and well-preserved £,
phanir is still o desideratum.  Tn fact only imperfeet fragments
of the species have as yet been studied with any eare; hence,
the somewhat unsatisfactory state of our knowledge. In my at-
tempts to identify the * Albatross’ specimen, I found that it
presented in its structure several points which seemed to be of
importance as specific characters, but which were ecither uncer-
tainly or not at all known from £. phaniv, or are perhaps quite
wanting in that species. It is therefore with some degree of

reserve that T refer the ¢ Albatross’ specimen to R. phanir.

GryEraL CITARACTERS.

The speeimen (Pl. XI, figs, 1, 2) is of a tubular form,
torn off at the lower end. ILength about 240 mm., representing,
I should judge, nearly three-fourths of the original entirve size.
Diameter at the middle about 75 mm.; that at the lower end
about 50 mm. (It has previously been known that the species
may attain a height of 500 mm.).

The wall is thin, not more than 3 mm. thick in the thickest
part. It hends and falls in of itself when taken out of the
spirit in which it i3 preserved.

The upper end is rounded, the lateral wall elosing in slightly
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all around toward the bovder of the flatly convex sieve-plate,
which is encireled by an inconspicunouns ridge-like cuff.

T should remark that this state of the upper end seems to
be usual in R. pheniv, at least after a certain stage in its growth.
Scrvrze's figure in the Challenger Report, taken from an au-
thentic specimen given him by O. Scmmipr, indicates just this
condition of the upper end. And so do also the fignres given
by Fiuwor of his Zrichaplella clegans, which Torsext ('g6)
assumes to be identieal with £. pheniz. Whether Torsext be
correct or not in this assumption, it may uevertheless be pre-
sumed that, as he had before him some perfect specimens of
R. pheniv, he had observed an agreement in configuration be-

tween these specimens and the above mentioned figures of Frruor.

The sicve-plale in the ° Albatross’ specimen is greatly
damaged ; originally it must have been approximately cireular
and abont 30 mm. in diameter (Pl. XI, fig. 1). OFf its beams
there remain only those which must have formed the main gup-
port of the plate, and which are themselyes supported by the
strong spicalar rays that correspond to the coronal rays of Z.
komeyamai. The beams that remain project inwards from the
cuffed border, are 2-6 mim. apart at the roots, snd are arranged
on the whole like the spokes in o wheel. Reveral of them meet
or nearly meet at the center but withount uniting iu this position.
However, there are some which in their inward course become
confluent with their neighbors, thus forming triangular meshes.
Iu a few places they show lateral branches, or rather remnants
of these, which originally might have ellected a continuous com-
munication between two adjoining radial beams.—It scarcely

needs to be pointed out fhat the beams ave, nnlike the coronal
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rays in L. komeyamai, bundles of spicules, similar to the parenchy-
mul strands. Their free ends bear unmistakable signs of having
been forcibly broken off. Whether w central nodal plate, such
as is possessed by Dictyaulus elegans (Scmurze 'g5), originally
existed but had been torn away, can not be aseertained ; but 1
think this muelh may Dbe said, that the prineipal beams are in
the main radially disposed and that the meshes are comparatively
wide with angular corners. How far the radial arrangement of
the main Dbeams, consequent upon the strong coronal ray enter-
ing into their support, ean be verilied in typieal specimens of
R. pheniz from the Atlantic remaing to be seen.

Larielal oscula (see Pl. X1, fig. 2), eiveular in shape and
mostly measuring 3-5 mm, in diameter, perforale the wall at
intervals of 5-10 mm, arranged in two intersecting systems of
irregular, oblique rows. They are thin-edged as usual and
occupy each the center of a flatly depressed area bounded by
the main strands of the parenchymul skeleton.

Both the incurrent and the crcurrent canals are visible on
their respective sides of (he wall as small and shallow depres-

sions under 1 nun. in diameter.

The dermal surfure had been much abraded, exposing (he
wore superlicial parenchymal bundles. Ilowever, the oceurrence
of well-developed ledges or of hillocks with prominent prostalia
must evidently be entirely denied. The surface is on the whole
even, or more properly, gently undulating on account of the low
and broad swellings between the parietal oseula.

The dermal lTayer was found preserved in patches.  In such

places 1 have Jound the surface studded at inlervals of 2-5 mm,
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with small irregulavly papilla-like promanences, not more than
1"/, mm. in height. These are evidently cavsed by the hydranth,
invariably eontained in them, of a commensal Hydrozoa which
_is harbored in the sponge-wall. The prominences were not
observed in the uppermost region of the body only ; whetler as
the result of abrasion or not, could not be determined. Under
the hand-lens, their summits as also the free edge of the culf
appear to be spiny (Pl XTI, fig. 3). The spines, protrading for
not more than half a millimeter, are found to be the distal rays
of certain specially developed dermal hexactins.

Are the papillic to be regarded as something of constant
occurrence in the species ? In congideration of what we know
about the relation of the Ilulteria species to the commensal
Hydrozon (see anon, under 1V, lewckarii), this question is possibly
to be answered in the allirmative. ITowever, nothing like the
papille, or the pecnliarly modified dermalia (Pl. X, figs, 25-27)
in eonnection with them, has Dbefore been deseribed from
K. phenir,

The eoarse parenchymal bundles, exposed on the external
surfuce, pursne a sinuous course in oblique or in nearly longi-
tudinal dirveetions (I’l. X1, fig. 2).  The bundles, more deeply
situated nnd exposed on the gastral surfaze, take a eourse which
is inelined to be tramnsverse in direction, similarly as we have
seen in other species of the genus.

In the upper part the prineipal bundles of the skeleton run
obliquely right up to the sieve-plate border, exaetly as is to be
seen in the figure of B. phaniv given by Scuurze in the Chal-
lenger Report.

Some bundles; but by uo means all, extracted from the lower
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part of the specimen exhibit the synapticular fusion of the
megaseleric elements.  Much less frequently sueh fusion is to be
met with in about the middle, and none at all still higher
above. Were the base of the specimen preserved, just the same
condition as has been kunown from R. pheniz in regavd to the
fusion of spicules in that region would undonbtedly have been
found.

The said condition of the base admits, as was remarked by
Senvrze ('87), of the oceurrence of several specimens growing
oue within another, each inner one representing a younger
generation seated within the dead skeletal remnant of the pre-
ceeding generation. O. Scumipr ('80) observed suel: occurrences
when he first deservibed Z. phwniz, which specific name he chose
on that account. Torsext ('96) mentions a case in which as
many as line generations were represented in the manner noticed,
amd recently Scavrnze ('99) has added still anothier instance to
the Tist. It scarcely needs to he remarked that this piling up,
as it were, of successive generations, forms no specilic peculiarity
of the species. In R. okinoseana 1 have found it o very com-
mon ocewrrence Lthat the voung specimens are attached to the
dead skeletal stump of the same speeies.  So also the two indivi-
duals I have described of Z. lewmeyamai are attached, not one
within the other, but eclose together, side hy side, on the basul

mass ol an individual long desd and destroyed.

SITOLEATION,

The spicnlation shows an  especially  elose agreement with
that of the species lust deserib .

Exeepting the large oxypentactins common to the siceve-plate
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and the lateral wall, the pavenchymialia ave chiefly diactins with
an oceasional sprinkling of slender thetacting and of similar
hexacting which Tuve one axis zreatly elongated in excess over
the othera.

While the thinner parenchymal strands consist solely of the
thin filamentous spicules, the enarser ones contain larze bow-
shaped or boomerang-like oxydineting, the principalia, in addition
to the much more slender comitalin. The principalia may
measure 50 mm. or more in length and 290 2 in thickness at the
middle which is smooth and either gently enrved or bent in an
elbow-like manner, The fiuely attenuated ends are smooth-sur-
faced. TIn forming a buudle, the principalia are arranged side
by side and one after another in overlapping series, each sur-
vounded by a copious quantity of the comitalia.

The comitalic and all other fine parenchymal dinctins are
either annulated or cruciately knobbed at the center ; their ends
rounded or conically pointed, often swollen and subterminally

ronghened to a greater or less degrec.

The radial beawms of the siere-plate, which are to be con-
gidered as outward continuations of the parenchiymal bundles, are
supported by eertain prolonged rays of large, unequally rayed oxy-
pentactins (oceasionully oxystauracting) arranged in a cirele along
the sieve-plate border. (Pl XT, fige. 5, 6). Similar spicules in
the same position and arrangement have been deseribed by
F. E. Senveze in Diclyaulus clegans, and by myself in F. kowe-
yamai (see p. 259),  The plane of the two complete and
cruciately disposed axes is coneave on the inner side, and on this
gide the sixth atrophied ray is always represented by a small,

conical protuberance. The outwardly dirvected, nnpaived ray is
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relatively very short (not over 2 mum. in length) and iz some-
times represented merely by a rounded hoss. It enters into the
support of the cull

Of the cruciate, paratangential axes, the one in longitudinal
direction is the longest, reaching up to 30 mm. in length. The
superior ray in this axis, i. e., the ray which goes into the com-
position of each of the radial sieve-plate beams, is in length about
equal to or shorter than the inferior ray which is imbedded in
the parenchyma of the lateral wall. ‘The lateral rays in the
transverse axis are always much shorter than either the superior
or the inferior ray; sometimes they arve as short ns the distal
unpaired ray, Thickness of the rays at base 250-475 p.  The
superior and the inferior vays comwonly thicken somewhat at
a short distance from the eentral node, then gradually narrow
again toward the finely pointed end.

The lateral rays, lying along the base of the cuff, run in
association with just the same diactin elements as compose the
parenchymal bundles of the lateral wall.

The superior ray is distinguished from all the rest by
having n number of obsolete mierotubercles widely and sparing-
ly distributed over its surface (P1. XTI, fig, 7). The mierotubercles
are frequently only indicated. They disappear entirely to-
wards either end of the ray. Along with the ray in question
are found in a Dbundle how-like oxydiactin-principalia and
diactin-comitalia, to complete the purenchymalia of the sieve-plate
(Pl. XTI, fig. 8). Among the comitalia are not uncommonly
found small and slender-rayed hexacting, whieh pass over into
the shorter diactin-comitalia by a gradational scries of inter-
mediate forms.

In the Challenger Report T. E. Seniunze gave large oxy-



2
~1
=]

R, PHENIX.—EPICULATION.

pentactins as the principal parenchymalia of the species. Later
('99) he deseribed for these strong oxydineting bent in a
hoomerang-like manner. This apparent contradiction may be
explained by assuming that on the first oceasion he had before
lim the above-deseribed oxypentactin of the marginal zone, which
assumption is all the more likely since at the time only the
upper end of the body was available for hig study.

The dermalin (Pl. X, figs. 23, 24)—as they oceur on the
general surface, forming a delicate, quadrate-meshed latticework,

the meshes measnring only about. 240 2 in length of sides—are

small, slender-rayed hexactinsg in which the distal ray is the
shortest and the proximal ray, usnally but not always the longest
of all the rays. The former is only G0-90 p long and seareely
ever exceeds Gy in thickness. It slightly broadens towards the
rounded outer end, but never to such a marked degree as to give
it a distinetly elub-like form. The surface is rather sparsely
provided with almost obsolete mierotubercles.  All the other rays
taper gradually toward the bluntly pointed end. They are
smooth all over or subterminally faintly rongh ; straight or some-
what bent. The paratangentials are 150-230 z long. The prox-
imal ray is, as indicated above, usually much longer (fig. 23),
but sometimes only about as long ; it may even be considerably
shorter (fig. 24), as, for instance, in those dermalia sitnated on the
membranous edge of the parietal oscula.

Dermalia of the above deseription have been hitherto mn-
known from the species and constitute one of the points which
it 18 exceedingly desirable should be tested in specimens from
the Atlantic,
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The dermalia present themselves in speeinlly large size and
strong development on the papillie which as we have seen stand
in relation with the hydranth of the commensal Hydrozoa, as
well as on the free edge of the euff (Pl. X, figs. 25-27; Pl. XI,
fig. 4). They give to these parts the spiny appearance already
mentioned and might not improperly be called prostal hexactins,
were it not for the comparatively insignificant length attained by
the freely projecting, distal ray.

On the papille (Pl X1, fig. 3), the dermalia are sword-
shaped lexactins, many times larger than the ordinary dermalia
and with the distal ray swollen into a fusiform or a eclub-like
shape (Pl. X, figs. 18, 25-27). This ray generally measures
600-870 £ in length and 45-80 ¢ in greatest breadth. Its lateral
contours are frequently not symmetrieally even. Close to the
rounded or bluntly pointed end the surface is rough on uccount
of the presence of either pointed or rounded microtubereles.
Sometimes the ray i1s smooth nearly all over. All the other
vays (11-27 ¢ thick near base) are tapering, subterminally spar-
ingly wmierotubercled, and end conically or obtusely pointed.
The paratangentials are comparatively very short and often of
unequal length in the same spicule. The long proximal ray,
which dips iuto the parenchiyma accompunied with diactin-
comitalia, may be 2 mm. or more in length; occasionally as
short as the paratangentials. It is not infrequently more or less
distinetly bent in its course.

Trom Pl X, fig. 22, or by comparing figs. 23-24 with figs.
25-27 in the same plate, will be obtained a fair iden of the
difference in size between the ordinary dermalia and those in a
group around the ITydrozoan body. The paratangentials of the

lutter kind of dermalin generally lic somewhat below the general
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level of the dermal layer. I think the two kinds are connected
by forms of intermediate shapes and sizes.

Of specially strong development are also the dermalia which
lie erowded on the enff-edge. ITere they ure again sword-like
hexaeting (1. XI, fig. 4), differing from the papillar dermalia
in being somewhat stronger on the average and in having the
distal ray slightly differently characterized. They may measure
in total length & mm. or more, of which 1—1'/, mm. belong to
the distal ray. This ray may reach 100 x in thickness at base,
It is tapering, though the lateral eontonrs are not always even
or straight. It bears low and somewhat scaly tubercles which
ave either confined to the end or extend over its ounter half. In
the latter case they are notably smaller and more crowded to-
wards the bluntly pointed end of the ray. Paratangential rays
may be as long as 800 p; their pointed ends rough or nearly
smooth.

Both Scavize and Frumorn have figured bristle-like prostalia
projecting to a length of several millimeters on or arvound the
cafl. I have not fonud the like in the specimen examined by
me. The said prostalia ave, aceording to Scuvrze, the {ree distal
rays of hexacting (87, pl. X1, fig. 2), which resemble some of
the marginal dermalia I have seen, except that they are much

farger.

The yastralic ave pentacting somewhat larger than the ordi-
nary dermalia and distributed without regularity in their arrange-
ment. The parvatangential rays ave usually unequally long in the
some spicule; up to half a millimeter or more in length ; about
10 . thick for the greater part of their length; more or less

enrved ; sublerminally somewhat swollen and rough ; end rounded.
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The unpaired ray is usuwally much longer and more pointed at
the end than the paratangentials.

Of the hexasiers, the floricome (Pl X, figs. 18, 19) is found
in abundance in the peripliery of the wall, now and then borne
on the end of dermal distal rays in the usuval way. Diameter
100-115 p, which size nearly corresponds to that of the same
rosette taken from O. Scumipa’s type specimen and figured by
Scuuvrze in the Challenger Report. The dise at the end of each
principal is convex on the outer side. Terminals 5-8 in a
perianth. Terminal dise with 4 or 5, moderately strong teeth
on the outer edge; the inner edge in profile view is indicated
by @ hump-like bend of the contour-line at that place.

The graphiccome in an intact state was rarvely observed, but
the rhaphides detached from it were found in tolerable abun-
dance, either scattered singly or still preserving their sheaf-like
arrangement. They mostly adhere to the dermalia; otherwise,
they lie about free in the most peripheral region of the wall.
Length of rhaphides 95 . Relies of the graphiocome, consisting
only of its principals with discs at the ends, have been oecasion-
ally met with.  Prineipals 10 2 long ; rather slender. Except in
a specimen from the Galapagos (F, E. Scu. '99), the graphio-

come seems Lo have hitherto been overlooked.

The onyechaster (Pl. X, figs. 20, 21) closely resembles the
same of L. komeyamar. It is very abundant, especially iu the
deeper parts of the wall, Diameter 64-92 . The fine, tapering
terminals number 3 or 4, rurely 2 or 3, to each principal. The
short, exceedingly fine, backwardly urched, terminal claws seemn

to number & to each terminal ray. They may be easily over-
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looked, and the rosette taken for an oxyhexaster, unless a high
power be used in examination.

Nobody has given the measurement of the onychaster from
Atlantic specimens. However, by computation from the scale of
the figures given by Scnurze and Torsexr, the diameter should
be 64-90 p, a range of variation well agreeing with that in the

¢ Albatross * specimen,
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walteria I'. E. Son.

So fur as known at present two species make up this genus,
viz., W. flemmingi F. B. Scu. and W. lenckarti 1s.

The generie diagnosis would be:

Euplectellids of saceular or tubular shape, firmly
attached by the expanded base; with oscula on the sides;
the surface with simple or branched processes (produced
by acommensal Hydroid colony). Principal parenchy-
malia, diactins; intermedial parenchymalia of small,
spinous oxyhexacting, The hexasters are: Floricomes
(which may be wanting); spherical discohexasters with
numerous terminals ending in an arched disc; onychas-
ters; and graphiocomes.

The spiculation indicates the close affinity of the genus to
both Twgeria and Regadrella.

The differentinl characters of the two species are:

a. Saccular, the wall consisting of a wide-meshed latticework
of beams. With floricome. Spherical discohexaster about
62 p in diameter... W, flemmingi (N. of Kermadee 1s.).

6. Tubular, with numerous side-branches giving a tree-like
form. Without floricome. Spherical discohexaster 75-90z
in diameter.......... oo W. leuckarti (Sagami Sea).




WALTERIA LEUCKARTI I..

Pls. XII & XTIT,

Walteria lewckarti, Irima g6 p. 251.
Hyalodendron navalivin, Moore 'g8.

The exquisitely tree-like Euplectellid from Japan recently
described and figured by J. P. Moore under the designation of
Hyalodendron navalium n. gen., n. sp., is indubitably identical

Zoolo-
gischer Anzeiger.” The brevity of my deseription may have had

with my Walteria lewckarte previously deseribed in the

much to do in causing Moorre’s fuilure to recognize the identity.
The creation of a new genus to receive the species is, in my
opinion, inadmisgible. The deseription given by Moore is on the
whole good, but requires some important additions and correc-
tions.

Numerous specimens have passed through my hands. The
exact localities in the Sagami Sea, where specimens of the species
liave been obtained by IKuma, are as follows :

Outside Okinosé, 717 m, (500 Airo=392 fums,).
Near Mochiyama, 1000 m, (700 Airo=546 fms.).
Homba, 500-572 m. and over (274-313 fms. +).
Gokeba, 572 m. (400 kire=313 fms.).

Fragments and grains of tufa attached to the basal dise
attest the nature of the bottom.

Onece at Gokeba, & haul of the long-lines brought up large
fragments of four different individuals at a time. TFrom Outside
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Okinosé T have a specimen consisting of two individuals whose
stems had come in contact crosswise and had fused together.
These ecases may indicate that the species grow close together side
by side in certain localities.

The species hus as yet never been obtained in the Sagami
Bay, north of the Okinosé ridge.

GENERAL CITARACTERS.

The three specimens shown in Pl. XTI, reduced to '/, natural
size, will give o good idea of the general appearance of the
sponge. It resembles in a measure a Cryptomeria or a fir-tree
denuded of Jeaves. The body may be said to consist of the basal
dise, the stem and the lateral branches.

The basal dise is large, solid and compact. It may measure
120 mm. or more in diameter and about 3 mm. in thickness at
the blunt-edged margin. The thickness increases towards the
origin of the stem. The disc may be irregularly shaped con-
forming itself to the character of the rocky substratum.

On the superior surface there are usually seen in small
numbers and in indefinite positions thin and sharp edged openings,
which may be as large as the oscula on the stem but usually are
smaller. They lead into shallow eavities, the wall of which
may again show perforations penetrating for some distance into
the hard basal mass. These are evidently excurrent canals, the
external openings being undoubtedly oseula. This leads us to
assume that the flagelluted chambers oceur even in the dise and
that the cireulation of water takes place here in a manner similar,
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to that in the upper part of the sponge, though probably with
less energy.

TFrom near the center of the basal dise arises the stem, the
sponge-body proper, which is tubular. This is nsually more or
less bent. In large specimens it may reach a height of one
meter. Its thickness at its base may abont equal that of one's
finger, but is somewhat thinner in average specimens (11-12 mm.
dia.). As a rule it slightly narrows above for a short distance,
thence either to keep up a nearly uniform ealiber or to apprecia-
bly thicken again (up to 17 mm.) towards the middle section of
the stem, where the lateral branches are in strongest develop-
ment. TFurther above, the stem shows a gradual tapering to the
apex. I find this end Dhroken off’ in most cases. In the speci-
men of Pl XTI, fig. 3, it is preserved, showing that the apex
tapers off to a point and is eclosed. The cross-section of the stem
is on the whole cireular in ountline ; sometimes rather polygonal.

A well developed lamen, i. e, the gastral cavily, extends
through the stem from base to apex. Thickness of wall in the
middle of body 1.5-2.5 mm. Towards the base the wall hecones
mueh thicker at the expense of the caliber of the internal Tumen.

The moderately large oseuln, to be seen here and there on
the wall, are sometimes round but more generally oval or elongate
oval apertures with the longer diameter disposed in the longi-
tadinal direction, They are by no means uniform in size; the
targest may measure 10 mm. in the longer diameter.  The oscular
margin is sharp-edged, scarcely thicker than a sheet of paper
and is usnally raised into a low crateriform or lip-like rvim.

The distribution of oscula on the stem is quite irregular.
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Sometimes but a narrvow bridge-like space intervenes hetween two
adjacent oscula; more frequently are they situated more than
100 mm. and at times eyen 200 mm. apart on the same side of
the stem. Their total number is therefore never very great. In
a large specimen with a height of 855 mm., I have counted in
all not more than 25 oscula on the stem. The uppermost osculum
may lie within & distance of 10 mm. or so from the apieal end.
Inferiorly, an osenlum may oceur right at the stem-base and, as
before mentioned, even on the basal dise. There apparently
exists no definite relation between the distribution or size of
oscula and the development of lateral branches.

Seen with the naked eye or under a lens, the surface of the
lower stem-end shows the same structural character as the basal
dise,—that is to say, a densely interwoven texture of fine spicules
interseeting in all directions. On these parts, a loose superficial
tissne is usually entirely wanting. Such a tissue generally begins
to exist on the stem a few centimeters from the base and covers
the rest of the sponge parts in a thin, but by no means unni-
formly distributed, layer. This tissue, together with warly
protuberances on the stem and the branches, gives to the sponge
an appearvance fittingly deseribed by Moorr to be, “as if the
specimen had been dipped into a thick soap lather, which liad
been allowed to dry on its surface. .

Through that covering layer ean be plainly observed the
outer spicular bundles of the parenchyma, traversing the stem on
the whole in a longitadinal direction. They are of varying
thickness and closely sct, frequently uniting and again separating
in their course or sometimes intersecting one another at low

angles,
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On the othier hand, the gastral surface of the wall (see Il
XIII, fie. 5) shows the mner system of weaker and more widely
set parenchymal strands which are directed in the main trans-
versely or obliquely. Thus it will be noticed that the general
arrangement of the parenchymal strands is the same as 1 have
described for Regadielia.

The small irregular meshes on the gastral surfice, formed
by the intersecting of parenchymal strands, are each occupied by
a shallow or pit-like depression, the excurrent eanal.

What now give the most charaeteristic feature to the species
are the branches and wart-like tuberosities, which latter veeur on
both the stem and the branches but more numerously on the
branches.

Let it at once be stated that the branches arise by growth
from the wart-like tubereles, and that the production of both is
evidently dependent uvpon the commensal Hydroid colony tenant-
ing the sponge-wall, as has been maintained by I7. 15, Scnunze
also in the case of certain tubular stroctuves in W flemmingi.
The branches in V. lewekarti ave in a sense comparable to,
although genetically different from, the ledges of Eupleetella, the
stem being the most essential purt of the body.

The tubercles ure sometimes low and not at all pronounced ;
sometimes distinelly wart-like or even tubunlar. Seen under a
lens, they present a hispid exterior on uaccount of the dermal
hilt-rays. (Pl XIII, figs. 20, 21). Their general appearance,
especially as they stud the branches, reminds one of the polyparies
of a Madreporarian skeleton, and that all the more, since each
tubercle has a small opening in its sommit. The more pro-
minently developed tubercles have more than one opening besides
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the terminal one. Eanch such opening leads into a small ecavity
(Pl XIIL, fig. 21 ; eav. hy.) which invariably harbors a hiydranth
of the commensal Hydrozoa. The cavity serves the part of a
hydrotheea to the naked hydranth. Special canals proceeding
from it for the reception of the branched cmnosarc can not be
perecived.  According to Kuama's statement, the tips of the
tubercles in the fresh state present a pinkish color, which
probably belongs to the Hydrozoa in question.

There exist on both the stem and the brauches all sorts of
transitional stages between simple tubercles and such as deserve
to be called inceptional branches or twigs. The growth into the
latter is evidently initiated by a multiplication of the hydranths
and by the formation of new openings for these, and eventually
of new tubercles. 5o long as they are small and simple, the
tubercles are made up entirely of the loose, superficial sponge-
tissue and can therefore be easily rubbed off. As they progress
in their development into branches, they acquire for their support
an axial core of parenchymal strands branching out from the same
of the parts on which the developing branch is borne (see the
lower end of fig. 20). TPL XII, fig. 2 shows a skeleton in which
the superficial loose tissue together with the tuberosities had been
enfirely scruped off.

The branches, varying in thickness from less than 1 num. to
3'/s mm., spring out on all sides of the stem, though exhibiting
different degrees of development in certain parts as will soon be
pointed out. They generally avise from the stem at nearly right
iangles.  When somewhat obliquely inclined, they are directed
superiorly about as often as inferiorly. They ure usually nearly
straight, though T have found many of the branches almost uni-

formly curved upwards in one specimen and downwards in another.
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The branches emanating from the stem may be simple and
unbranched, in which state they may sometimes attain a length
of 40 mm ; but more usually are they provided with secondary
branches, developed in number and length proportionally to the
primary branch, which, when large, may bear even tertinry
branchlets on ils secondaries. The secondaries and tertiaries
shoot out more or less inclined towards the apex of the branches
bearing them, frequently forming with the latter an angle of
about 45°,

On the lower portion ol the stem, the branches are obliterated
and are represented by compact stumps, The longer stumps
may be frayed out at the outer end into a tult of separate
needles. Such remnunts of the branches are sometimes found
even on the basal dise. Complete branches begin to exist at
some distance from the basal end. They are at first all small.
Larger and more complex branches add themselves to the smaller,
in w generally gradual development, towards the middle of the
stem. Thence towards the npper end the branches again become
continually shorter, and finally they become so very short that
the general form of the sponge gradually narrows towards, and
is pointed at, the apex (PL XII, fig. 3). In a very large specimen
(855 mm. high), one of the largest branches was 200 mm. long,
bearing numerous secondary branches up to 55 mm. in length.

I have said the branches arise on all sides of the stem ; but
it must not be supposed that they are equally developed in all
directions. As a constant feature seems to be the situation of the
larger branches oppositely along two sides of the stem. As the
result of this arrangement the entire sponge is of a more or less
flattened form: it is laterally compressed, if one may so express

it. TILis also digtinetly noticenble that the sceondary branches
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are best developed in the plane of the primary branches hearing
them. The symmetry and regularity in form of the entire sponge
is however usually much disturbed by the bending aund twisting
of the stem as well as by the not uniform development of the
lateral branches.

In certain specimens, as an occasional occurrence a branch
may be swollen, either terminally or elsewhere, into an irregular
mass of considerable thickness. Ior instance, the specimen of
Pl. XTI, fig. 1 shows such swellings in at least two places.
Culting one open, I found wno free cavity within but a space
traversed by loose parenchymalia, in which was imbedded the
body of a small animal—probably an Amnnpelid. I think the
swellings are always mere abnormalities caused by certain extrinsic
objects. The process of their formation may in a measure be
compared to that by which all the branches arise in connection
with the commensal Hydrozoa and yet the latter comes near to
being intrinsic on aceount of its invariable presence.

In some specimens it is not at all uncommon to observe u
thin web-like expansion of the spicular tissue at the axils of the
branches. One specimen which I have seen was particulurly
distinguished by the great abundance of the web-like plates not
only on the branches themselves but ulso between these and the
stem. On the other hand, & number of specimens nowhere
showed a similar development.

SPICULATION.

The parenchymalia ave almost exclusively diactins of vari-

ous sizes.  Very rarvely among the aceessoria Lhere oceur spicules
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with a greater number of rays, as, for instance, hexactins with
one of the axes elongated considerably more than the others.

The oxydiactin principalic may measure 35 mm. in length
and 120 ¢ in breadth at the middle. They are nsually nearly
straight and smooth throughout. They are present as usual in
all sizes, grading down to fine aceessorie which ocenr either as
comitals ov singly by themselves. The accessoria are of only
7-11 p breadth, either plain or annunlated at the center, and sub-
terminally swollen and rough-surfaced, the extreme end being
rounded or obtusely pointed.

At the juneture of a primary braneh with the stem, the
axial parenchymal bundle of the former joins the outer bundles
of the latter. At the root of the hraneh some of the fibers pene-
trate for only « short distance into the said parietal bundles ;
others are seen to spread out in all directions among these. A
similar arrangement obtains at the origin of secondary and
tertiary branches.

The conlescence of the parenchymalia by simple fusion as well
as by numerons synapticulee is carried on to a great extent in
the stem. Onuly for a short stretch at the apical end the paren-
chymalia are all loose. The ankylosis is especially dense nearer
the gastral surface and towards the basal end. Tt extends into
the base of the primary Lranches and often farther ontwards, hut
seldom into the secondary branches.

The greater part of the basal dise is composed of parenchiymal
dinctins disposed not in strands but rather in a feltwork-like
arrangement, They are compaetly soldered together in a close-
meshed framework., The compactness inereases from the superior
surface inwards, On the inferior surface, in direct contact with
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the substratum, there is the wsual retieular plate. This is thin
and has small roundish meshes, measuring 20-40 ;¢ across.

Scattered among the parenchymal megascleres are found
small, slender-rayed and spinous oxyhexactins (sometimes oxy-
pentactins by suppression of a ray). (Pl XIII, figs. 18, 19)
Doubtless we have here the same intermedial microxyhexaetin
which is known from Regadrelle okinoseana (Pl. VI, figs. 24—
26), Twgeria pulelira and Dictyaulus elegans. The spicule in
question generally measnrves 190-260 , in axial length, the rays
being only about 4 p thick close to the base. Numerous small
spines beset the entire length of the rays; they are directed
somewhat obliquely outwards, though there exist others whieh
stand out nearly or quite vertically. They become obsolete to-
wards the finely pointed ends of the rays. The oxyhexaectins
thus characterized are not very numerous in the stem or in the
branches. They oceur in greatest nbundanee in the upper super-
ficial layer of the basal dise.

The dermalia (Pl. XTIL, figs. 6-9, 21) are exquisitely sword-
like hexacting which ave closely and rather indiscriminately set
together, so that the paratangentinls of separate dermalia do not
form a regularly meshed latticework nor arve they arranged all
in the same level. They vary considerably in vespeet of size and
of the relative development of their several rays. Those of the
larger size measure 1 mm. or somewhat move in total length, the
proximal blade-ray being five or six times as long as the distal
hilt-ray. Sneh a large size is attained espeeially by those der-
maliaz which enter into the composition of the wall of the wart-
like tubercles. This reminds us of the tubereles of similar
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nature and strueture in Regadrelle pheniz (p. 274). In other
places the dermalia are usually much shorter—sometimes only
about half as long, the hlade-vay heing of about twice the length of
the hilt-ray. Thickness of rays at hase 4 ¢« in the slender-rayed
forms, but as much as 10 #in the more stoutly developed ones.

The hilt-ray, 165-250 1 long, gradually thickens distally,
finally to contract again and to terminate in an acute or obtuse
point, rarely in n rounded knob. Thus, itis of a slender elub-
like shape. Tn a large specimen of the spicule, the swollen part
may be 20z thick, i. c., about twice as broad as at the base.
The surface is rough on account of low =caly mierotubereles
which gradually lose themsclves toward the Dbase of the ray.
The roughness may be olsolete, especially on the more slenderly
developed hilt-ray.

The paratangential rays, 80-200 . long, ave usually slightly
broadened toward the end, which is sparingly microtubereled and
obtusely pointed. They are not always quite straight, nor of the
same length in the same spicule.

The proximal blade-ray tapers towards the pointed and
faintly roughened end. Tt is not infrequently bent in adaptation
to the circumstances of its oceurrence,

As gastralie (P1. XTT1, fig. 10) are to he considered pentac-
tins of medium or small size, found isolated and by no means
numerously on the inner surface of the stem-wall. The paratan-
gentials are vsually 90-145 /2 long and about 8 ¢ thick at Dase,
while the distally directed, unpaired ray is about twice as long
or longer. All the vays are smooth except near the conically or
bluntly pointed end. A knob on the proximal side of the
spicular center represents the atrophied ray. Moore's statement
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(98, p. 433) that the gastralia are sword-shaped hexacting like
the dermalia is not corroborated by the faets,

The hexasters of the species arve the spherical discohexaster,
the onychaster and the graphiocome. IRemarkable is the absence
of floricomes, which should be present in 1. flemmingi in addition
to all the three kinds of hexasters above-mentioned.

The spherical discohexaster (Pl. XTTII, figs. 12-14), which
is of great beauty and closely vesembles the same of V. flemmingi
in appearance, is found in great abundance, especially in the
periphery inside the dermal paratangentials. Frequently it is
found also outside these and sometimes even borne on the tip of
dermal hilt-rays after the manner of floricomes in other Euplec-
tellids. In deep parts of the sponge the discohexaster is wanling,
or at any rate quite scarce.

In diameter the discohexaster measures 75-90 . Iach short
and rather slender principal bears at the oater end a plano-
convex or nearly hemispherieal dise (fig. 13). Trom all over
the outer arched surface of this dise spring out numerouns termi-
nals, which are slender 2t base but gradually thicken outwards,
finally to end with a watch-glass-like or hemispherical, marginally
minutely serrated, terminal dise of about 4 s diameter (fig. 14).
It is difficult to delermine the number of the terminals. Tn well
developed cases, there must be to each prineipal thirty or more
of them in a diverging bunch., In each bunch the more peri-
pherally situated terminals are gently curved at base, while the
central ones are straight. All the terminals diverge outwards in
sueh a way that the terminal discs are uniformnly distributed over
the entire surfuce of the exquisitely spherieal liexaster.
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The delicate onychaster (P1l. XIII, figs. 15-17) is of much
the same appearance as in W, flemmingi. 1t is rather vare, at
any rate not common in all parts. WWhile in most preparations
it required a prolonged search to discover one, in others several
were found side by side among the parenchymal diactins. This
gave me the impression that the onyechasters were in the main
more deeply situated than the spherical discohexnsters, though
sometimes both ocenrred in intermixture.

Diameter 68-84 5. The principals are very short, thick and
swollen at the ends; each bearing 3-G (rarely more), exceedingly
fine and strongly divergent terminals, These arise from the
principals without regularity in arvangement, not in a whorl
(fig. 16). They generally taper towards the outer end, whiel is
capped by a whorl of gently recurved, minute claws, usnally 4
or & in number. The ecap, though somewhat more strongly
developed in some cases than in others, is ordinarily so small
as to require careful observation nnder a high power in order
uot to overlook it. In several instunces the terminals revealed
no claws even when examined under the immersion system, but
seemed actually to end with a minute pinhead-like knob.
Moreover, the excessively fine outer ends of the terminuls easily
break off; so that the chanceg of the hexaster in question being
erroneously taken for an oxyhexaster are great. MOORE seems
o have fallen into this error.

The grapliocome (Pl. XIII, fig. 11) is of typical form. It
is very large, reaching almost 450 # in diameter. Sheaf of
rhaphidial terminals 200 2 long and 20 broad; the central,

hexradiate prinecipals 26 ¢ in axial length. As vsual the graphio-
comes are conlined Lo the periphery of the sponge.  In the perfect
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state they are but seldom seen. Common however and in places
quite abundant ave the more or less disintegrated terminal sheaves
which have separated from the mother-rosette and faken up a
superficial position, lying vertical to the external surface along
with the radial rays of the dermalia. DMoore has failed to
recognize the graphiocome in its entivety. By him the terminal
rhaphides have been mentioned as ‘acicular diacts,” while its
central part which remains after the loss of the terminals has
been taken by itself for a special kind of rosette.

MisCELLANEOUS NOTES.

All the specimens at my disposal were not in a (it slate
for a study of the soft parts. Tt could however be determined
that the echamber-layer extends to the extreme end of the
branches ; further, that the ectosomal surface, lying some distance
above the dermal paratangentials, is lifted into little conuli by
the ends of the dermal hilt-rays (Pl XTII, fig. 21).

Pl. XIII, fig. 4 shows a case of wmonstrosity in which the
superior end of the stem is dilated into an irregularly pyramidal,
compressed and thin-walled sae.  The wall is perforated by o
number of typical oscula, This anomaly had evidently arisen iu
connection with the reparative growth after the stem had sus-
tained un injury in that part.

With respect to the commensal—ypossibly symbiotic—Hydro-
zoa, the state of preservation was in no case such as ullowed an
exact investigation into its characters,  But this much could be ob-
served : (hat each hydrauth possesses numerous linger-like Lentacles
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and inferiorly passes, without sharp demarcation, into a stalk-
like portion of the branched cenosare, which traverses the
parenchymal tissue of the stem-wall and of the branches. The
ceenosare is 30-60 g thick and apparently solid, though probably
in fact tubular, TIts branches possibly undergo anastomoses. In
places it seemed to bear shorter or longer, blindly terminating
branches which were sometimes swollen and club-like at the free
end, These are probably early stages in the development of new
persons by budding. A perisarc is wanting to the entire colony
(gymmnoblastic),  Nestle-capsules oval-shaped and very small,
measuring searcely 5 p in length.

The Hydrozoa is at any rvate closely similar to the species
inhabiting 1. flemmingi, which has been fignred by T, E. Scirvrzr
in the Challenger Report, Pl. XI, fig. 4. It is clearly different
from either Stephanoscyphus mirabilis ALin (=Spongicola fistulosa
T, K. Sen., kunown to inhabit several Monaxonid species) or
Amphibrachiwin euplectelle F. E. Scn. ('8o).

F. E. Scavuze, when deseribing the external from of K
flemmiingi, had some doubts as to whether Le had to do with a
normally shaped specimen, or not rather with one essentially
modified on account of the presence of the commensal Hydrozoa.
He was apparently led to entertain this doubt from a certain
Adriatic Myxille which is normally of a compact bulbous body,
but sequires w shape like a tuft of the common heath when
invaded by Slephanoscyplus miradills.  As for W. leuckarti, 1
think the shape aseribed to it in the above, and its association
with the Hydrozoa, may fairly be said to be constant, since, in
more than a score of specimens, not « single case has been
observed that suggested the contrary.

—_—rEele Ty ——
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O. Gravies, Bur une collection d'éponges (IMexactinellides) du Japon. Duoll. Mus
d'hist, nat, Paris. T, V| no. 8, pp. 419-¢22,

The former paper, a8 known o me throngh an alstroact, shonld toueh upon watters which
demand attention in relution Lo the worphology and physiology of the Hexaetinellida, The
latter paper may possibly contain notes on some of the species deseribed in this Contribution,
1 beg indulgence for auy omissions in reference to these works—I also very much regret
that I ave not been able to henefit by Mincins's * The Porifera’ (in Lazxester's Treatise
on Zoology), the appearance of which work has become koown o me (o late 1o admit of
my securing o copy of it before finishing the printing of this Contribution.
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PLLATE I

Euplectella imperialis T,



Plate 1.

Euplectella impevialis L.
All fignres in redneed scale of size,

Fie, 1, An old specimen, 588 mm, long, of fully matme form,

Fig. 2. A specimen, 491 mm. long, in which the upper part had not yet
attained fll size,

Fig. 3. A rather young specimen, 245 mm. long.









PLLATE 1II.

Euplectella imperialis I,



Plate II.

Evplectella imperialis L,

Upper end of a specimen; 465 mm. long., in which the wall 1s still
growing in that part. Nat. size,

Portion of the upper end of a foll-grown specimen; seen from the
gastral sule. Nat, size,

The yonngest specimen in the Sei, Coll. Mus, Body 30 mm. long.
Nat. size.

. A vonng specimen, 72 mm. long. Nat. size.

Portion of the sieve-plate and cuff, from a full-grown specimen,
Rednced to *f, nat. size.

Skeletal tube of a moderately large specimen, after washing away
all the loose tissues. Nat. size.

Floricome at an early stage of developing terminals. 440x .,

A more advanced stage of same (sigmatocome stage). 440 x.

A still more advanced stage of same. 440 x.

Graphiocome in an early stage of developing terminals (rhaphides).

440 x |

14a—d. Different stages in the development of floricome-terminals,

Mg, 4.
Fig, 5.
Fig. G.
Rig. 7
Iig, 8,
Fig. 9.
I, 10.
Fig. 11.
Mg, 12,
Fig. 13.
g,

Fig, 15.
Fig. 10.
IMig, 17.

1000 x .

Oxyhexaster, 440 x.

Lower end of a basl anchering spienle. 100 x.

Oscularvia in sitn, o the right, the edge of the oscular membrane,
100 x









PLATE III.

Euplectella marshalli Iy



Plate IIIL

Fuplectella movshalli 13.

Fizs, 1-3, Three full-sized specimens in abont half natneal size,









PLATE 1V.

Euplectella marshalli Ts.



Fie,
g,
Fig,

Tig,
Tig,

Fig.

-+
5

.

7
8.
J;

Plate IV.

Enplectelle. mavshalli 13,

Gastral view of the wall,  Sieve-plate at the upper end.  Nat. size,
Showing the bottom-plate. Photo. from n drawing., Naf. size.

A young (22 mm. long), before the breaking throngh of parictal
osculn.  Nat. size,

Bleleton of a young specien (32 mm, long). Nutf. size.

A young specimen, 42 mn, Jong.  Nat. size,

A young specimen, 63 mm. long.  Nat cizs,

Tig. 10. Floncome. 440 x.
Tige. 11-13. Three stages in flovicome development. 440 x,

Fig.
Fig,

Fig.
ITig.
Tigs.
Eig.
i,
I,

Fie.

Fig. 2

[ig. 2

14,

15.

16,
N
18.
19,
20.
21.
22,

25,
a5,
2

28,

Terminal of the immature floricome shown in fig. 13.  With in-
ceptional teeth., 1000 x.

Sieve-plates of “two young specimens (39 mm. & 48 mm. long) ;
seen from above. 2x.

Dermalia of an average size. 300 .

Oxyhexaster. 400 x,

Young oxyhexastor, 340 x,

Portion of a graphiccome, 440 x.

Portion of a graphiocome after the loss of the termivals. 1000 x.
Luphocome, 440 %,

Space between the apopyles (ap.) looked at from the excnrrent s,
A0 %, oy conmecting membrane betw, the apopyles. s,
mwirginal membrane of the ehamber-wall, 2, traleculie.

oA portion of the dermad wembrane. A trabeeula expanded into

n film-like band, 1000 x. (Gt trabecnlar nucleus. 4, wn okl
thesoeyte.

Portion of o thesoeytal mass, showing the development of thesocyles
from archacoeytes (secu on the left).  From a scction stained with
borax-carmine. H0 x.

Fonr thesveytes from above. 1000 x.

Lower end of w lasal anchoring spienle. 150 x .

Osenlivrin in sitn,  Delow, the oseolar sdye, 50 x.

Section throngh the wall, 25 x —wel,, amchieoeyte congeries,  ohd.,
chamber-layer, extie,, external trabeenlar laver.  Jate., internal
trabeenlar  layer,  osan., oscular membrane.  ose., osenlari.
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PLLATE V.

Euplectella marshalli I».



Plate V.

Bupleetella marshalli 1a,

Fige. 29, 30. Barly stages in the development of floricome. 1he principals
inclosed in the scleroblast mass. Borax-carmine. 1000 x.

Fig. 31. Portion of & mature Horicome, still with the seleroblast-mass, Dorax-
carmine, 1000 x .

Figs, 32-34. Stages in the ‘development of graphiccome. Borax-carmine.
1000 x ,

Fig. 35, Optical section throngh the terminal sheal of a developing graphio-
come, Dorax-carmine, 1000 x .

INig. 36. A small portion from the peripbery in u section though the ledwe,
showing the conuli supported by dermal hilt-rays, the cobwel of
trabeenle, &e. Borax-carmine. 300 % .—a.cl., archiocyte-congeries,
wrch., archweocytes. ch., fundus of flagellated chamber. s.c., sulxler-
mal cavity, th., thesooytes.

Fig. 37. Chamber-wall (reticular membrane). Acid-fuchsin. 1500 x . Above,
the membrave is shown as out of the focus; the flagella are here
visible either sidewise or in optical sections, The central dot in
the chonnocyte nnelei represents the origin of a flagellum,  Below,
at the right corner, fonr nrchiwocytes (evel.)

iz, 38, Same with coarse refractive granules in the protoplusny.  Acid-fochsin.
1500 x .

Fig. 30. Apopylar edge of the chumber-wall.  Domx-connine, 1500 x . —
cha., chopnoeytul nucleus, m.m., marginal membrane,  fiv, trabeenlu,
ir. n., trabecular nucleus.

Figs. 40, 41. Choanocytes in profile view, Acid-fuchsin, 1500 x.

Fig. 42, Same in surface view, combined from views obtained at dillerent
foci of the microscope.  Acid-fuchsin, 1500 x.

Fig. 43. Optieal section showing incwrrent lwennar space  between  four
chambers.  Dorax-carmine, 1300 x —wess, membrana reticuliris.,
Other letterings as in fige, 36 & 390,

Fig. 44 Groups of peculinr rod-lke bodies (probably not belonging to the
sponge).  Dorax-carinine. 1500 x.,

Iig. 45, Trabeeuln from o certain specinen, with egu-like colls () of virions
sizes,  Dorax-carmine, . 1000 x .—fra., trabeeular nuclel,
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PLATE VI

Euplectella oweni Ilerkrn. & Marsu.



Plate VI

Buplectella oweni HERRL, & Mansi,

L A speeimen  with comparatively prominently developed  ledges,
%/, nat. size.

2, Upper end of the largest specimen in the Sei, Coll. Mus, seen from
the narrower side. %, nat. size.

3. Lower portion of the same specimen, seen from the broader side.
*f. nat. size.

4. A specimen (Mr. Owston’s) with little ledges or none at all. %,
nat, size.

. =6, Oxyhexasters, 440 x.
. 7-9. Anchor-heads of Dasal spienles, IMigs, 7 & 8, abnormally de-

veloped. Iig. 9, normal. 150 x,

g, 10, Oscularia in sitn.  To the left, edge of the oseular membrane.

100 %.









PLLATE VIL

Regadrella okinoseana I



2
Fie, L
Pig, 2.
Fig. 3.
Pig, 4.
Fig. 5.
Tigs. 6,

Fig, 8.

Fig, 0.
Fig, 10.

Plate VIL

Regadrelle olitnoseana 1o,

A complete and  well-preserved specimen in the Sei Coll. Mus
'/ nat, size.

A specimen without the npper end, biseeted aud sccn from the
gastral side. 2/, nat. size.

Dend skeleton consisting of fused spienles. '/, nat. size.

Same of small size. Nat. size.

Portion of & del skeleton, with 3 very young specimens of the same
specics attached to it. 1'x.

7. Two young specimens with still simple terminal osculnm and with
parictal oscula beginning to open through. Nat. size.
Pentactin-dermalin from a very yonng specimen, such as one of
those shown in fig, 5. 150x.

Immature floricome from a young specimen, 300 x.

Buface view of dermal layer from a very young specimen, con-
sisting of pentactin-tlermalia, Here and there, rhaphidial sheaves.
20 x.

Spiculation as seen in cross-section of the wall of a very young
specimen with pentactin-dermalia.  Above, the dermal surfaee;
araphiocomes, sheaves of rhaphides, &e. 50 x.

. Spiculation of the wall (peripheral portion only) of a small speci-

men, in which hexactin-tlermalia have been added in large numnbers
to pentactin-dermalin. of an earlier developmental stage. 50 x%.
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PLATE VIIIL

Regadrella okinoseana I,



Plate VIIL

Licgacdrella olsinoseanea i,

T 13, Large hexaetin-dermalin (prostalin marginalia) from the enff-edyge.
Rhaphides adhering to the distal ray. 150 x.

Fige, 14-18. Hexactin-dermalin of various sizes from the ledge. 150 x.

Tige. 19-20. Oxyhexasters. 300 x.

Fig. 21. Oxystauraster scen from side. 300 x.

Fig. 22, Same seen flat on. 300 x.

Fig. 23. Floricome. 300 x.

Figs. 24-20. Intermedial microxyhexaeting with spinose rays. 3500 x.

Figs. 27-28. Oceasional intermedial spicules (canalarin ?). 130 x.

Fig, 29. Section of the edge of a parietal ledge. 100 x.

Fig, 30. Trabeeule, with thesocytes (12.). 440 x.

Fig, 31. Portion of sieve-plate beam, seen from dermal side. 50 x.

Iigs, 32-36. Some spicules shaken out from the dead skeloton shown in
Pl. VII, fig. 3.—I'ig. 32, spinose microxyhexactin (300 x ), Fig, 33,
rare form of an intermodinl hexactin (basidictyonndin 2) (150 x).
iz, 34, hasidietyonal hexactin (150 x ). Fig, 35, oxystauraster
(300 x). Thg 36, rewnant of o graphiocone atter loss of terainals
(300 x ).

i, 37. Portion of osculir membisie, with spinose spienles which gride over
into microxylioxacting.  From o small and rather young speeiinen,
100 x.
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PLATE IX.

Regadrella komeyamai Ta.



Plate IX.

Regadrella Eowmeyani 13,

Fig, 1, The type specimen in the Sei, Coll. Mus,, consisting of two indivi-
dnals. =/, nat. size,

Fig. 2. Gastral gide of the wall of the larger individual shown in fig, L
Nat. size,

Fie, 3, Cuff and corona of the same, seen from above. Nat. size,

Fig. 4. Dermal surface of the same, Magnified about 1/ x.
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PLLATE X.

Regadrella komeyamai Is.
Regadrella pheenix O. Scmar.



Plate X.
Vigs. 5-17. Regadrella Lomeyomai. s,

Fig. 5. Portion of a floricome, 300 x.

Fig. 6. A terminal from the same. Lateral view. 670 x.

Fig. 7. Terminal dise of floricome, seen from top. 670 x .

Fig. 8. Large, unequal rayed, coronal oxypentactin, 5x.

g, 9. Portion of the free, coronal ray of the same. 350x,

Fig. 10. Portion of the free ray of lateral prostal hexactins, 50 x.

IMig. 11. Arrangement of prostal hexacting, dermalin, &c., at the edge of
plenral prominence. 25x .

Iig. 12, Combination figure to show the spiculation of the wall. Above
dermal, below gastral surfuce. 25 x.

Tig. 13. Unusually large dermalia approaching n prostal hexactin., 150x.

Fligs. 14, 15. Ordigary dermalin. 150 x.

g, 16. Onychaster. 300 x.

Fig. 17. A piece of the basal mass. Basidictyonal hesactins recognizable,
50 %.

Fige, 18-27. Regadrelle phaniz O, Sem.

(All fignres from 2 specimen preserved on hoard the UK,
Fish-Commission Steamer © Albatross?),

IMig. 18. Portion of a floricome, 300 x.

Fig, 19, Same. 670 x.

iz, 20, Onychaster. 300 x.

Mg, 21. Terminal claws of same. 1000 x.

Iig. 22, Combination lignre to show the spienlation of the wall.  Alove
dermal, below gasteal surface. 25 x.

Iigs. 23, 24. Ordinary dermalia.

Figs, 25-27, Portions of large, sword-shaped dermalia found in groups on
the lateral wall, aronnd the hydranth of a commensal Hydrozon,
100 %.
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PLATE XI.

Regadrella pheenix O. Sciir



Plate XL

Reyadvella phenia O, Sen.

(A1l figures from w specimen on board the U8, Fish-Commission

Steamer ¢ Albatross *).

Iig. 1. Upper end of the specimen, seen from above.  With damaged sieve-

plate.  Nat, size.

Mig. 2, Upper potion of the same in Tateral view, Nat, size
g, 3, Small portion of dermal surfuce with o remmant of extremely (deli-

eate dermal latticework and with small gronps of nuusually larze
dermalia in association with the hydranth of commensal Hydrozoa.

About 10 x.

[Miz. 4, Large dermalia (prostalin marginalia) from the free edge of the ol-

soletely developed cuff. 100 x.

Fige. 5, G. Strong, unequal rayed oxystamractin and oxypentactin from the

sieve-plate Lorder, the superior vay of which gives support to radial
benms of the sieve-plate. 5 x.

Fig, 7. Small portion of the snpevior my above-mentioned. 50 x.°
Iig. 8. Portion of a siove-plate beam. 50 x.
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PLATE XII.

Walteria leuckarti Ig.



Plate XII.

Wadtervie lewekearte 14,

All figures in '/, nat, size.

Tiw, 1. A well-preserved specimen which was in possession of Mr. Alan
Owston,  Upper end of the stem Lroken off.

g, 2. A specimen in the Bei. Coll. Mus, With all the tissues fallen off,
Upper end broken.
IMg. 3. A well-preserved specimen with the apical end intact. TLower part

wanting,









PLATE XIII.

Walteria leuckarti Is.



Plate XIIL
Walteria fewckeartt 1.

Fix. 4 Phe abnormally swollen, upper end of the stom i an otherwise
normudly developed specimen. 2/, nut. size

Fig. 5. A part of the stem-wall cnt open so as to show the gastral surfuce.
A ok, size,

Figs. 6-9. Sword-shaped dermaline 150 x.

Fig, 10. Pentactin-gustralin, 150 x.

Eig. 11. Gruphiocome. 300 x.

Fig. 12. Spherical discobexaster. 300 x.

Fig. 13. Same, partly broken, 300 x.

Fie. 14, Portion of o terminal of same.  To the right, ferminal disc us
seen from top.  Abont 1200 x.

g, 15. Onychaster. 300 x.

Fie 16. Principal and terminal ruy of sune.  About 1200 x.

Fiz. 17. Another onychaster with more number of ferminals, 300 x .

Pigs, 18, 19, Spinose purenchymal oxyhexacting 300 x.

Fiz, 20 Terminal portion of o branch, mugnified abont 5 x.  The numerous
openings are those of cavities coutaining hydranths of the connensal
Hyidvozon. At the lower end the cortical tissue las heen stripped
olt, expasing the core composed of parenchymwal dinctios,

i, 21, Corticn) tissne and o portion of the corc of a branch in longitudinal
stetiom, Alont 30 x . Above, the external surfuce with dermalia ;
Telow, purcuchynml dinctins. —ear iy, cavities containing  the
Lydrauth of the  commensal Tydroza, with remuant of tissues
Delomgng to the Jatter.  ceen., caonosare of the Hydrozon,
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PLATE XIV.

Topography of the Sagami Sea.



?ln xmq

Chart illnsteating the topogmaphy of the Sagami Sea. See pp- 6=15.
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