3 FILTER FEEDING AND DIGESTION IN SPONGES

Sponges, sessile and weaponless, live by drawing in an unceasing‘ﬂow of water
Hrough minute pores. This flow is nutritive, it brings oxygen an(;i it removes th@
g:ste‘pmduﬂs of metabolism, in so far as they do not diffuse? direct t(; thea(:}l;.;
n > Iﬂ t-l_le calcareous sponges (Class Calcarea) the pores are mtracclllu i\&l Zlium.
Poigeclahzcd cells called porocytes, which are derived from the (ier;l: ::l:d they are
iy, - M3y not be present in other sponges, but pores certainly i devicothat
; ays smau;-consequently they constitute a simple but effective sorung




8 INVERTEBRATE STRUCTURE AND FUNCTION
23

: e smallest particles. The course that the
.permll)ts g;e Pzis;ﬁ;f ?,I::ty itri1 principle 1ItJ passes through the pores inr;a:}elz? W
;I;)?))x;gscoegand leaves this by a large opening, the oscl;llum (Fig. 4-17, p. 89) o
individual initially possesses one such opening. Asthe body BTows, additiopg) Oseyly
may form, and we then regard the sponge as a cqlony (Sec. 21-2), each.osculumrep_
resenting one individual. The definition is adgnttedly sgqlcwhat arbitrary, indiy;,
duality is much less well defined in these organisms than it is, for €Xample, in Coelep.
terate colonies. . - by

This weak individualization, like the feeble capacity for movement that we by,
considered earlier, is indicative of the exceptionally low level of organizatigy at
which sponges exist. Another illustration of this, the limited coordination betweey
individual cells, is well seen in the feeding mechanism. The current of water depends -
upon the completely uncoordinated beating of the flagella of the choanocytes
(Sec. 4-4). As we shall see later, these cells, together with wandering amoebocytes,
abstract the food particles from the water and immediately ingest them, so that no
- structural specialization for the manipulation of the food is required. What has

influenced the body form, however, is the dependence on uncoordinated flagellafor

the creation of the water flow. This influence is expressed in three main levels of
organisation. i

The simplest arrangement is the asconoid type (Fig. 9—4), consisting of asingle :
ascon chamber (Fig. 4-17, P. 89) lined by choanocytes. The uncoordinated atd
circular beat of the flage]la contributes nothing to directional movement of the watel
but a flow from the porocytes towards the osculum is encouraged by the smallsize®
the former and the larger size of the latter, since the water will tend to flow toward

the larger opening. The flagella, however, can only establish a very small head
Pressure, which is a very ;

ik ) Vo, .apens 81

into g large cxcur,rent.ch'am‘b‘cr;g‘!ﬂ;;pi- ecomﬂs :
further elaborateq 'Pe of syconoid structure, seen ) and 0
lying subde PY the development of a cortex, supported byﬁp;f:é’penctfﬁ‘
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form (Fig. 9-6C); this has the advantage of permitting a maximum fly,, ]
through the body, and hence affords an improved opportunity of secun’ng?owglcr

The achievements of sponges are thus not to be underestimateq. They ar(e) g
mals with the minimum of ce]] differentiation, and with solittle coordinalionlhalxa},{l!.
can almost be regarded as colonies of cells. Nevertheless, by the evolutjg, ofthe
form along lines that can be interpreted in simple hydraul;

1 e t ¢ terms, ap effective
feeding mechanism is undoubtedly attained. However, the ela

boration of3 compley
hydraulic system is not a necessary condition of this achievement. As Wwe have earfy
noted, some of the deep

-sea hexactinellid sponges rely upon a body is shaped as;
flat or curved net, with water entering on one side and leaving on the other, Iy this
simplicity of structure they are exploiting, with a minimal expenditure of energ,
the steady currents of the abyss. Setting their lattice-like structure across the direc-

i » and filtering particles that are brought to them, they are, in Bidders

words, ‘a moment of active metabolism between the unknown future and the ex-
hausted past’,

The low level of coordin
processes that follow the filte
few species that have b
maintaining the food ¢

ation in the Porifera is further shown in the digestie
ring of their food material. It would appear, fromhe
een studied, that the choanocytes are responsible not onlyfor
urrent, but also for the initial ingestion of the particles. Intht
Calcarea, where these cells are particularly large, the food adheres to the o;i:)f
surfaces of the collars, The delicate processes of which these are composed (Sec. it
act as a filter for trapping food particles, which are then passed down,the ¢

. sl
surface, presumably by protoplasmic streaming, to be taken up into food vacuole
itsbase, :

Within these vacuoles a good deal of digestion may take place, very muc:c-;fr::
heterotrophic flagellates, but some atleast of the material is transferred to wa':jc mal
amocbocytes in the mesen chyme that separates the flagellated cells from e stible
epithelium. These amoebocytes complete the digestive process, the indige®

3 . . y”l
residue being discarded from them and eventually removed from the Spfmge bo
fhe outgoing stream of water. These sa

the reproductive processes.

er, 47

d
In the other groups of sponges, the choanocytes (Fig. 9-7) are small aterit
they seem to b

t € concerned more with ingestion than with digestion, for food n;ns’ for
Is transferred more immediately from them to the wandering cells. This ha%}? est the
€xample, in the fresh-water sponge, Spongilla, where the amoebocytes both ‘tgls said
food and also pass jt On to other cells which may complete the br. cakdown : 1 thes®
however, that they never Pass material into the choanocytes, which implies lhas a
cells must have their own self-sufficient digestive mechanism, Nevcnhe]csvv'g 8
appropriately enough for such a cell republic, even ingestion is not cx'cluSI e
Property of the choanocytes. This can be well shown by feeding sponges with s cel
sions of carbon o carmine, or (much better) with dead bagterja that hav.cvi i
labelled with fluorescent antibody, so that their fate can be traced by ”W-]eth’
microscopy, In fresh-water sponges the prosopyles are § “m in diameter, wh!rhus'
Spaces between the adjacent microvilli of the collarsare of he order of 0.1 #m-
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spaces. h ot sponges can make use of soluble_org?nnc; ;:ta;:li’ln studies of th
altho“eihzr:;s:ibiligf cannot be excluded. _A comphcitcl}r:ﬁme ofmany sgeclesafs
nutn’tign of these animals i the presence within the ml:seiological significance of the
tich flora of bacteria and unicellular algae. Thebp sy Smbionts (Sec. 23-2).
bacteria is not clear, but the algae are thought to be sy
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9-4 FEEDING AND DIGESTION iN COELENT

d
L. i uch more advance

Coelentcratcs, with a level of cellular dif:fercnuatl‘:;' ::l:::l;)sl::ig’lin their feeding an'd
than that of sponges, show a correspondingly grea diet, capturing their

digestive mechanisms. They are all specialized fora Caml:::;mrlrscmaclcs play a pro-
00d by 5 highly discriminatory sensory ?"d e bir;étions of mucus secre-
Minent part in this, used in conjunction Wl(.h various clc;m .
tio, ciliary movement and the action of cnidoblast ce s.t within their cell bodi
Cnidoblasts, so characteristic of coelenterz.ites, sec.n: gfa pear-shaped
tNctures called nematocysts (Fig. 9-8), which consis sule wall. On app
&ining an inverted tube attached to one pole of the cap  hemiom Dol
Ulation the tube js extruded by inversion, through a ’:‘; s f
904, to form o thread that fulfils a function dcterm{ned) iil L
orm (no less than 17 different types have been describe

the g
Cont;

D

suri

Oiled thread, with minute bristles, that winds -rt‘:i::r::{ ige

to Another type is the penetrant orslenO‘F'e,(,]opalo

the Point of describing this as a stenotelic ;(ion in
Y8t, although such is indeed its desllinon
*a basal enlargement called the butt,



