OCCASIONAL
OF

BERNICE P. BISH(
HONOLULU, HAWAII

PAPERS

DP MUSEUM

October §

), 1946 Number 18

Volumel XVIII

The

Reproduction in Donatia

omically. One of the common forms,
under surface of stones close to shore,

deformi
which I
the gen
apparen
ing disc

and oth
Livi

5 (Thiele) by de Laubenfels

sent to him. The species was

eT'S.

hemispherical form ranging up to ab

yellow

rootlike
sponge,
on casu

it is covered by minute rounded or ¢
ns are the inhalent pores which
of water canals. Although a single os¢
I have observed two in some s

elevatio

species,
Ar

during what may be called a
al observation, to be quite smo

adial section of the living sp

greenish yellow in color, and a relative

The ske

1 Num

letal system consists chiefly of

bers in parentheses refer to Literature C

By CHARLES HOWARI
Bernice P. BisHor

- INTRODUC

e|shoal waters about the Hawaiiz
non-commercial sponges, few of whicl

us Tethya. This name is retg
tly there is uncertainty as to it
ussion, I have accepted the ge;
by Nardo in 1833 and adopted by Dend

ng examples of D. deformis ma

n color sometimes almost wh
extensions of the lower bordg

deformis (Thiele)
> EDMONDSON

p MusEuM

TION

with

ron-
the

an Islands are well-stocked ¥
h have been determined tas
however, found clinging to
has been recognized as Donatia
(5)! from preserved material
described by Thiele (8) under
ined by some authors, thqugh
s preoccupation. In the follow-
neric term Donatia as propgsed
y (3), Burton (1), Wilson (9),

ally
pale
by
the
PMS,
ion,
the
tem
the

y be recognized by the typid
out one inch in diameter,
lite, anchored to a support
:r. The exposed surface of
resting or inactive state, seg
oth. But, on close examinat
onical elevations. Between
lead into a complicated sy
ulum seems to be typical of
pecimens (fig. 1, a).

bnge presents a thick med
:ly thin, whitish, fibrous cog
radiating bundles of elong|

11lla,
tex.
ated

ted, page 282.




272

Bernice P. Bishop Museur

1
show

F1cUre 1.—Resting and active pl
ing development of gemmules

n—~QOccasional Papers XVIII,

hases : &, resting phase; b, ¢, activ
and filaments (slightly enlarged),

8

e phases.




~ spicules
element

Req

about
Localit

(Indian Ocean), Australia, Tasman
Collecti
ton Isl

There
inhabit

The

stylus

diamets
blunt ¢
bundles
thickne

almost

a). On the formation of buds, filam
he monaxon spicules enter intg
itensions. ‘The average length

esses, t

face ex

species

The
buds a
mm. i
serving
place t

. Ast
out the
sphera
conical
of the
in the
axon s
esses €
elemen

E

resentatives of the genus Do
y records of D. deformis in

ons in Bishop Museum from

1. MEcasc

er of the middle portion being
xtremity (fig. 2, b). The m

ss as the cortex is approache
completely filling the conical

is about 1.5 mm.
> rapidity of movement of spi
nd filaments is remarkable. Al
1 as many hours is not unusy
r as amoebocytes may envelop §
p place.
2. Microsg

erlike spicules, arranged in det
tissue, are also typical of the
sters. A central, spherical bd
rays, the height of a ray being
central body (fig. 2, ¢). I find
deeper portions of the cortex
picules. I have not observed th
xtending from the surface of tl
its in sponges produced from g

idmondson—Reproduction in 1

with their sharp points directe
s include ‘microscopic spherast

shores washed by the Atlanti

and include sponges which g
s also reason to believe that m
the shoal waters of the Hawaj

SKELETAL EL

typical slender spicules of th
form, rounded at one end, ac

s radiating from the skeletal ni

Donatia deformis (Thiele) | 273
2d outward. Additional silig
ers and chiasters.
matia, or Tethye, range w
¢, Pacific, and Indian Oc
clude Japan, Christmas Igland
ia, New Zealand, and Hawalii.
American Samoa and Washing-
robably belong to this spegcies.
10re than one speies of Dopatia
lian Islands.

eous

dely

Pans.

EMENTS

LERES
1is species are monaxons o
utely pointed at the other|
slightly greater than that ak the
onaxons are arranged in dense
icleus, the bundles increasing in
1. They extend into the cortex
clevations of the surface (fig. 2,
ents, hold-fasts, and other proc-
and become a part of these sur-
1 of a monaxon spicule in| this

[ the
the

n of
o 15
cells
from

cules noted in the formatig
shifting in position of 10
tal. Dendy (4) states that
spicules and transport them

'LERES
nse masses or scattered thrg
species. The larger of thes
dy supports numerous brpadly
r less than one-half the diameter
spherasters especially abundant
massed around bundles of mon-
em, however, in any of the proc-
1e sponge. The presence of these
emmules seems to be a result of

ugh-
e are




274

theit]
lieve|

development subsequent t
d that the spherasters in Te
riradiate spicules. Keller, how
Natyral History (2) showed tha
origin in spheres, the conical po
could not find spherasters in the
spheres or globules were prese
aver:

X
spicy
eleva
e, ea
in co

les radiating from the skeleta

rly stage of a bud developing

Bernice P. Bishop Museum

age about 0.05 mm. in diam

f
FIGURE 2.—Skeletal elements an
tions of the surface; b, a mona

ntact with the spongé. (b-d grea

thya originated from a union

ints being developed later. So
gemmule of Tethyae ingalli, al
nt. In Donatia deformis sphe
eter.

d bud formation: a, bundles of 1
| nucleus (s») and pushing into the

xon spicule; ¢, a spheraster; d, a ¢
from the surface; f, ¢ 24 hours Iz
1tly enlarged.)

—Qccasional Papers XVIII, 18

o the gemmule stage. Maas (6) be-

quad-

ever, as recorded in the Cambridge
1t in Chondyrille spherasters have their

as (7)

though
rrasters

nonaxon
conical
hiaster;
ater, still




Other and smaller asters, corres
abundant in this sponge. They vary

Edwmondson—Reproduction in Donatia deformis (Thiele) |275

ponding to chiasters, are |also
in size, the larger ones being

about one-fourth that of fully developed spherasters. The rays of the

chiasters are variable in number and
diameter of the central body. The club
(fig. 2, d). Chiasters are distributed t
of the sponge but are more plentiful i
spherasters they are carried out in lar
ments and other processes developed

PROPAGATION

equal or exceed in lengthl the
bed ends of the rays are smpoth
hrough both medulla and cortex
n the latter portion. Unlikq the
ve numbers into gemmules, [ila-
from the surface of the sponge.

It has long been known that members of the genus Donatig or

Tethya propagate by a rather distinct

ive asexual method. Maas |(6)

discussed the formation of buds in T'¢thya and pointed out that they

represent typical gemmules arising fro

m groups of archaeocytes in the

cortex. |According to him, the buds move outward along bundles of
spicules| and are released from the sprface eventually forming pew

sponges

Attention has been centered upon D. deformis in Hawaiian waters
because |of its widespread occurrence gbout the islands, because of its
unusual fertility in the Honolulu Aquarium where myriads of speci-
mens accumulate on the walls of the tanks, and because of its remark-

able behavior as observed under contr

olled conditions. It has seemed

worth while to record some observations on the propagation of|the

species.

1. GeMMULES
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loose bundles of monaxon spicules surrounded by masses of archaeo-
cytes, scattered among which are many chiasters. In its early develop-
ment the thick stalk of the bud expands at the end into an irregilar
body from which acutely pointed processes soon make their appgar-
ance (fig. 2, ¢). Within 24 hours the stalk becomes elongated and
very slender while rays of variable length have been developed ffom
the central nucleus of the gemmule (fig. 2, ). The rays which gon-
sist of supporting spicules surrounded by archaeocytes may number
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2. FILAMENTS

In addition to gemmules, filaments of considerable length are often
produced from the conical elevations of the surface of the sponge. They
are flexible, extensile, and retractile and often fuse with each other.
In length, they may exceed twice the diameter of the sponge which
produces them. Both gemmules and (filaments usually are develpped
from the sponge at the same time, but one kind of process frequently
predominates over the other (fig. 6). They arise from the same squrce
as the gemmules and are formed in the same manner and are composed
of the same elements. Each filament i§ composed of a core of monaxon
spicules surrounded by archaeocytes among which are myriads of

chiasters. Filaments are simple or branched, acutely pointed or blunt
at the end (fig. 7).

Fioure 6.—Normal specimen producing many filaments and few gemmulgs.

Although the filamentous processes apparently have potential ca-
pacities for producing young sponges, |if freed from the parent, I have
not observed their natural separation at any time. They may be ¢om-
pletely retracted into the sponge body|but under normal conditionts do
not become released as do the gemmules. The artificial severange of
filaments from the sponge, however, hears evidence of their reproduc-
tive possibilities. When cut off and kept under observation for a few
days they are seen to sharply contract|and take on the appearance} and
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