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ART. XLIII.-Ounciusive proD,. 0/ tlte animality of t"1l ca1,'ale 
Sponges, and 0/ their affinities tuith 1M Infusoria Flagellata; 
by B. J .A.UES.(JLARK, A.B., B.S. 

BEFORE I proceed to the main point in question in this article, 
I \Visll to BAy II. word in regard to the group of animals, viz: the 
Protozoa, of which I am fully convinced the 8pongiuJ OiUalca are 
a Pl'rt. 
~rom the time when Ehreuberg published his great work, the 

"InJUlionstMerchen," to the Jleriod of the issue of the "Elude, 
.tW' les InjuJOire8," of ClaparMe and Lachman, there has been a 
Sleadily growing belief that a large part of tbat rnON of ani­
malcules which Ehrenbera denominated Infusoria forms A dis­
tinct grand division, equaily IlS decided in character IlS AllY of 
the four grcat IIroups which nre no\\' ~enerally accepted. Still 
it is II. liLtle curious that, although Cuvler had long ago pointed 
out the plan or type upon which his four embrancl,emmls were 
constructed, later investigators have not attempted to elucidate 
the typacal idea which lies at the bllSis ot the Protozoan organi­
zation. ClaparMe and Lachman have approximated neares\ to 
8uch an attempt in their division of II. part of the group into 
dexiotropic and lreotropic sections, but nothing is said, even there. 
of a plan which runs through the whole grand division. Surely 
tbey had seen enough of material-at least of the higher divis­
ions of the ~oup-to sustain them in pronounoing upon the 
typical relation of the Infusorian orgamzation; but it may be 
that tbe apparent paucity of characters among the lower mem­
bers of thIS grand oivision misled them into an apprehension that 
there WtlS no definite taxonomical relationship of the organs. 
That they recognized the latter as members of the B8me group 
with the former no one will deny, but it must be conceded that 
the nffi1iation WIlS observed to be only one arising from simi· 
larity of orrnization and habit, and not from any community 
of 'plan in tDe disposition of the organs. 

It is now' over two years since I demonstrated-in a course 
of 1ectures, delivered in February and Marob, 1864, at the Lowell 
Institute in Boston-that the arrangement of the o1'J{anizatioD 
of the Protozoa is bllSed upon a spiral, or rather a hehx: more 
recently those lectures have been published I and the type of the 
organization of the ProtoZM, as weU as that of each of the other 
four grand divisions of animals, made as clear, by illustratit)ns, 
as the limits of the volume seemed to allow. In order therefore 
that I may Dot appear to claim for the Sponges merella now 
position in the universe of obscurities, I shall take the bberty of 
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drawing the reader's particular attention to the arguments which 
I have adduced-in tbe volume above mentioned-to prove the 
unity of plan in the organization oC the Protozoa, and its clissimi­
larity from an, other which dominates among the four remain­
inggrand diVisions. 

This much being premised, I proceed now to give a sketch of 
the peculiarities of some or the genera of Infworia Flagellata 
witti which I think the Sponges are most intimately associated. 
Several of these genera are new to science, and moreover of the 
most remarkable forms. I re~t that. worels alone eanno~ at 
t.his time, render their peculiarIties as evident as I hope the illus­
trations will, in my forthcoming paper, in the Memoirs of the 
Boston Society of Natural History. 

I must ask the reader in the first flnce to go back with me 
almost to t.he Ultima Thule of anima simplicity, and revise the 
organization of the hitherto too lowly estimated Monas, in order 
to la] the foundation for the group which embraces in its limits 
80 gigantic a family as tbe Spongire Oiliatre. 1 do not think any 
one will be j)repared to fully appreciate such a remarkable deft­
Diteness and system in tho arrangement of the organization of 
Jional as I have discovered among the various forms which con· 
.titute that genus. 

Hitherto a Monal has been looked upon as a mere shapeless 
molecule, with a vibrating ciiiuln of some sort or other, attached 
to its surface at an indefinite point. As I understand the rela­
tion of parts, now, the motory cilium or ftaqellum is perhaps the 
moat remarkable feature of tbe whole aDlmal, not only in a 
physiological aspec~ but also in its topographical relationship. 
Let me illustrate this by a description of the body and append­
ages of Jlona, tmno Ehr. 

The body of that species bas the form of a wide, compressed 
heart, wit.h two distinct summits. Tbe broad flattened sides lie 
opposite to each other, and parallel with the plane which passes 
tnrough the two summits, .and which forms the prolongation of 
the greater transverse diameter of the body. Between these sum­
mits is an aperture which constitutes tlie mouth. Oue of the 
summits is prolon$ed into a broad, conical, beak-like body, and 
assists the mouth In the prehension of food. It is tht'.refore a 
true lip. The jlageUum, nowever, is the real prehensory orgnn, 
although it, at tbe same timt') performs tbe office of a propelling 
agent, when the body is detached from its pedicel and moves 
about in a free state. This organ bas the torm of a scarcel,. 
tapering bristle, which is at.tnched close to the edge of the mouto, 
on that side of it which is opposite to the lip, and rises wit.h a 
decided, well-defined curve whose plane is coinoident. with the 
plane which runs through the two summits, and forms, 88 I have 
Just mentioned, the plane oC the greater tran8Vel'8e diameter of 
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the body. This remarkable feature is scarcely to be recognized 
during the free state of tbe animal i but when the latter is moored 
by its posterior end to it." pedicel, the phenomenon in question 
is very marked and conspicuous. For most of the time die flagel­
lum sustains itself in thIS rigid, arcuate position, and is always 
curved away from tIle lip i but its terminnl end keeps up an 
almost incessant spasmodic incu""tion toward the mouth, to all 
appearances for the J.>urpose of throwing, or jerking, particles 
of food in that direction. When an acceptable morael is met 
with, both the lip and the folgellum combine to press it into 
the open jaws of the animal i and when that is accomplished, 
the two organs immediately return to their former positions. 

Scarcely less noticeable is the so-called contractile vesicle-the 
analogue of the heart of the higher animals. In a view of the 
body, 80 placed that the lip is next the eye, and the flagellum 
consequently cu"ing away from the OWle"er, we have the two 
broad sides on the right and left, and the plane of the grenwr 
transverse diameter coincident with tbe line of vision. 'rhe body 
tben seems, at first sight, to have a symmetrical aspect, such as 
is not observable from any other point of view; and such it 
might be made to appear if I should belittle tbe importanco of 
one single organ, by simply mentioning its existence, and omit­
ting to lay down ita exact topographicn1 relationship. I refer to 
the contractile 11Uiclt. During the systole of this organ it is 80 
inoonspicuous that it would easily escape even the most oareful 
observation i but durin~ the transition to the expanded state, 
Bnd at the full diastole, Its prominence, from the point of view 
iost mentioned, is 80 great as to rival thejlageUrlm in attraotion. 
It may then be seen as a comparatively large, rounded, tmns­
parent, vesicu1ar body, which stands out in strong profile, just 
10 front of the middle, and close to the surface of tbe left side of 
the body. At full diastole it even forces t.he overlying region 
outwardly into a quite prominent papilla. In reference to the 
other organs and parts of the body, it stands, therefore, alto­
gether in nn asymmetrical relation i and from whatever point of 
view it-or any of the organs-may be observed, the organiza­
tion as a whole evidently rests upon an oblique basis. The hi­
laltralilyof the type is sufficiently clenr, but the topographical 
relationRhip of tbe organs is incompatible with bUymmdrv; for 
right and left are twisted. upon each other. 

So much for Monas. As for the objection whioh has been 
raised against. the eslimate that has been put upon the monad­
like Inru80ria, because they bave not been proved to be adult 
forms, it seems to me tbat t.he onus of proof lies on the other 
aide, viz: to show thnt they are not adult. I tbink moreover 
that I am fully warranted in assuming thnt a Monas which pos­
aesses suoh an organization as I have described, and is attached 
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to a stem, is an adult j and more especially so since, among many 
hundreds which I have observed from time to time, I have never 
seen !lny trace of a transition to 1\ higher form. That such 
simple organiEations cnn exist without rising to a more compli. 
cated state, during a whole lifetime, I am furthermore sustained 
in believing by the discovery of some new generic forms, which, 
al&hough scarcely, if at nIl, more highly organized than Momu, 
have in addition such characters as would seem to stand in the 
way of a transition to a more elevated grade of existence. For 
instance, the presence of a calp about the body of an infusorian, 
into which it can retreat, is an indication of a fixity of condi. 
tion which corresponds to the adult stat.e. Thus I found one of 
the new genera which I just alluded to. 

BiCOMUtJ, as it is called, mny be described in general terms 88 
a stemlellS Monal which is attached to the bottom of a calyx, by 
a highly muscular, retractile cord. All the organs have tlie same 
remarkable definiteness of relntionshi., nnd peculiarit.y of form 
that Monas possesses i and in addition there is the muscular cord 
which, with of\.repeated jC!rks retracts the body to the very bot· 
tom of the calycine envelope. There are two singulnrly diverse 
species of this genus; one marine and the other lacustrine. 

The most interesting infusorian of this group of new forms is 
the one which I have callC!d Oodosjga. 'l'bis links the Sponges to 
the flagellate Infusoria. Its greatest peculiarity consists in the 
possession of n highly flexible, extensible nod retrnctile, memo 
branous collar! or hollow cylinder, which projects from tbe an· 
terior end of the body. The cylinder is slightly flaring, and, if 
we include the asymmetrical body, the whole might. be compared 
to a very deep, one·sided bell, with its nnrrower end half filled 
up. The single, sigmoid-arcuate, rigid ficlgellum arises from the 
deJ.>ths of the bell, exactly at the middle of the truncate front, 
as It were forming a prolongntion of the longitudinal axis of the 
body. There is no lip, and the flagellum, which rises olose to 
the mouth, has a. strong resemblance to t.hat of Jfnna8, both in 
proportion, form, and habits j and llerforms the office of a pre· 
hensile organ when tbe bod! is fixed, or acts as a propeller duro 
ing natation. The contracI&le vuicles are two, or even three, ill 
number, nnd lie in the posterior third of the body- The only 
species of this genus which I know of is gregarious in habit, 
but usually not more tban roar or five boc1ies arc to be found at­
tached, like AnthopnysQ, by their narrower, posterior ends, to 
the braDchlets of 1\ single forking stem. The peculiarity in re­
gard to the direction of the curvature of the jtagelJ4 in a back .. 
wurd direction, toward the stem, is as highly marked in ~"g4 
as in Antllophysa (described by me in the September number 
of this Journal) and there is also the same fixed relationship of 
the longitudinal and the greater and less transverse diameters 
of the several individuals of the colony. 
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There is stiJl another new genos which I would like to men· 
tion here because it. forms a collateral link wit.h Cbdof;ga. in tbe 
affiliation of Lbe Sponges wit.h tbe Jlfonadina. This ~nU8 I 
have called Salpingreca. It is, as it were, a single indivIdual or 
CodO&iga. wbich does not possess a stem, but is seated in a cal!!:. 
from which it protrudes, or into which it retracts, at will. There 
are t.hree well marked species, of which one is marine. 

I come no\v to the principal object of this communication. 
The sponge which formed the main basis of these investigations 
is the well known marine species Ltucosolenia. (Granlia) baerg­
oidu Bowerbank. It is preeminently a branching form, and. 011 
account of the slenderness and transparency of its tapering, 
hol1ow ramules, is a most desirable object for study. A oranch­
let-and in fuct the whole colony-may be stnted to be essen­
tially a double tube. 'rhe outer tube Consists of a glairy, gelnt­
inifurm stratum in which the spicules are imbedded in a certain 
order. and is pierced by DumerouR ostioles, which are continued 
through the interior tube to its hollow center. The inner 1ayer, 
or t.ube, is entirely made up of the individual members of the 
colony', the bodies of whioh are paek~d together closely, side by 
side like pavement slones, with tbeir posterior ends sligh ti, im· 
bedded in the glairy substance of the outer tube, nnd theIr an· 
terior ends projecttng freely into tho general cavity. To de· 
scribe the shape and organization of ODe of these individuals 
would be to repeat, almost word for word, wbat I bave already 
said of the monnd of Oodosiga i in short LeUC080lenia. bears some 
such sort of relationship to Ot.x1osiga. that. &lpingaca does i the 
lauer being as it were a stemless Codosiga seated in a calyx, 
whilst Leucoeolenio. is comparable to a stratum of the monads 
of Oodnll~a imbedded in a spiculiferous envelope. It is clear 
therefore tbat the organic difference between .Eeuco801enia and 
(kxioaiga is scarcely enough to locate them in two different fami· 
lies; in fact I am inclined to consider them only as generically 
distinct, and hardly, if at aU, more widely separated in this reo 
spect than are &lpingrsca. and Ood08iga. 

What are the di versities of other genera of the SpoT/grre Oiltab 
I cannot more than conject.urej but seeing that one of tho gee 
nern is so closely relatetl to tbe monociliate Flcrgellato, it cau 
hardly be possible t.hal tbe otbers are very far removed, and I 
shall feel warranted, therufore, in assumin9, upon the premises, 
that the whole group of Sponglre ailratte IS as intimately allied 
with the mnnociliate Infusoria Flagellata as is possible for it. Lo be 
wit.hout actually constit.uting, wit.h the latter, a uniform family. 




