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I s o c l a d u s (Miers),- and Z u z a r a (Leach), In a specimen 
with inarsupiuin, but without brood, of an undetermined 
species of E x o s p h a j r o u i a from Victoria, I find, very distant 
from the mesial line and rather near the base of the marsu­
pial lamellae, four pairs of low tubercles at the hind margin 
of second to fifth sternices; each tubercle has a small longi­
tudinal slit at its outer side. Being acquainted with this 
structure, it was possible with 30 degrees of eulargement to 
find in Z u z a r a i n t e g r a (Hasw.) at least three pairs of nearly 
microscopical rounded apertures in the same situation as the 
small slits iu tlie E x o s p h a e r o m a mentioned, but in some 
specimens with brood of E x o s p h . l a n c e o l a t u m (White) 
and I s o c l a d u s s p i n i g e r (Dana) it was impossible to discern 
apertures with any reasonable degree of certainty, though 
they must be present. While the structure and the wander­
ing of eggs and young are easily understood in Sphae roma 
and C y m o d o c e , the minuteness of the apertures of the 
pouches in the other genera mentioned is a serious difficulty, 
perhaps connected with some undiscovered structural feature. 

Among the eubranchiate Sphaerominae some genera^ v i z . 
S c u t u l o i d ea (Chiit.), P a r a c e r c e i s (n. gen.), and C a s s i d i -
n o p s i s (n. gen.) have tlieir brood iu internal pouches, but the 
number and position of the apertures has not been examined. 
Of D y u a m e n e (Leach) (sens, strict)^ I have seen three 
females of two European species. The marsupium, which 
covers the entire lower surface of thorax, is filleii either with 
eggs or with young not arrived at matur i ty; the marsupi il 
lamellae, especially the posterior pair, are exceedingly large. 
The whole arran2"ement is nearlv as in L i m n o r i a l i g rnorum 
(Rathke) ; the number and size of eggs and young evidently 
dififer little from those iu the last-named species. X a e s i c o p e a 

^ Not beiug cible to decide wliether Naesa (Leach) or By name ue (Lench) 
ought to be used for the European genus, I apjiHed to niy friend the Rev. 
T. R. B. Stebbii)^, who is specially versed in such questions. Ue sent nie, 
moat courteously", a very detailed expo>iticu, but as he added that he was 
working on Sphaeroraidae, and his results are to be published, 1 accept iiis 
decision that Dynan-eue must be preferred, and refer ihe reader to the 
proofs to be fouuU iu U\s future paper. 
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(Stebb.) (N" .abyssorum [Bedd.]) is so closely allied to one of 
my European species of D y u a m e n e that the same arrange­
ment is to be expected. In Cerceis(M.-Edw.)(an undescribed 
species rather allied to C. t r i d e n t a t a (Hasw.) has been 
examined) the marsupium and the development of the brood 
is completely as in D y n a m e n e ; H a s we I l i a (Miers) is so 
closely allied to C e r c e i s that the development is in all 
probability quite similar.—In C y m o d o c e l l a a somewhat 
different arrangement is found; some specimens of C . e g r e g i a 
(Chilt.) have been examined. The marsupial lamellae are only 
so long that they overlap each other i-ather little with their 
ends. The brood is developed anteriorly in the marsupium, 
posteriorly in an enormous external pouch; the upper wall 
of this pouch is the ventral surface of thorax behind the 
origin of fourth pair of legs, while its lower wall is a rather 
thin lamella tixed inside the base of the four posterior pairs 
of legs and in front of abdomen, with its free margin ex­
tended between the base of the two legs of fourth pair. 
That this wall is a folding of the skin from behind goes 
without mention. At least one half of the eggs or young 
are found in this pouch; the other portion is covered by the 
marsupial lamellae, which also, seen from below, overlap the 
front part or the wall mentioned. In a female I counted 
thirteen rather large oblong eggs. From want of females 
with brood of A m p h o r o i d e a (M.-Edw.j and D y n a m e n e l l a 
(n. gen.) nothing can be stated on the propagation in. these 
genera. 

Of the twtlve genera belonging to the piatybranchiate 
Sphserominee I have been able to study the propagation in only 
five genera, but these are fortunately representatives for the 
four sections constituting the group. 

Of the section Campecopeini P a r a s p h a j r o m a p r o m i n e n s 
(Stebb.) has been examined. The marsupial lamella) overlap 
each other somewhat at the mesial l ine; the mai-snpium is 
empty, the brood being enclosed in pouches, the entrances to 
which are longitudinal slightly oblique slits situated at the 
base of first and second pairs of marsupial lamellae. As far 

» • • 
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as could be ascertained with transmitted light the number of 
young is very low—about eight; one of them was removed and 
proved to be large. 

Of the section Mouolistrini V i r e i a b e r i c a (Fabiani) has 
been examined. The marsupial lamellae are very large, but 

[ not quite as large as in D y n a m e n e ; the brood is formed in 
the marsupium itself; the eggs are very large, the young 

: nearly ready for birth exceedingly largCj and their number 
very low. The genei-a M o n o l i s t r a (Gerst.J and Ccecosphae-

: roma (DoUf.) are so closely allied to V i r e i a that their propa-
L gation is in all probability completely as in the latter genus. 
; Of the section Ancinini, A n c i n e l l a p r o f u n d a (n. gen., n..3p.) 
' has been studied; the structure is nearly as in Cy m o d o c e l l a . 
An enormous external pouch occupies the lower side of the 
four posterior thoracic segments; its aperture, which is 
directed forward, is as broad as the marsupium, and its frout 
end is near the posterior margin of third segment. The 
space of tiiis pouch is somewhat larger than that occupied by 
the brood in the marsupium itself. The marsupial lamellae 
not only overlap each other very considerably, but also cover 
about the front half of the wall of the pouch. In one female 
I found fourteen^ in another eleven large obloug eggs. 

Of the section Cassidinini I have seen two females with 
brood and three adult females without brood of C a s s i d i n i -
d e a o v a l is (Say), besides one specimen with brood of a new 
species of L e p t o s p h a e r o m a (Hilg.) The structure met with 
in these forms differs iu the most astonishing degree from 
that observed in any other section, but as it is very diflScult 
to understand and the animals very small my material is in­
sufficient, and I can make out only a part of the features. 
With transmitted light it is easily seen that the specimen 
of L e p t o s p h a e r o m a has eight oblong somewhat curved eggs 
(or rather half-developed young) apparently enclosed iu a 
marsupiunij which occupies almost the whole area between 
the thoracic legs, but is slightly vaulted and not visible from 
the side, because the lower side of the animal is leather con­
cave; in C a s s i d i u i d e a the "mar sup ium ' ' is somewhat more 
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vaulted than in L e p t o s p h t e r o m a , in the two specimens 
lueiitioued with about ten or twelve large half-developed 
young. In the females of these two genera it is, however, 
i m p o s s i b l e to d e t e c t e v e n t h e s l i g h t e s t v e s t i g e of 
m a r s u p i a l l ame l l ae . In C a s s i d i n i d e a a transverse 
lobe is observed occupying nearly the area between third aud 
fourth pairs of thoracic legs; its free anterior margin is 
situated about in the transverse line between the two legs of 
third p:iir, while laterally it is curved backwards, originating 
at the insertion of fourth pair; iu L e p t o s p h a e r o m a this 
lube is somewhat shorter. This lobe is the front end of the 
lower wall of an external pouch occupying, as in A n c i n e l l a , 
somewhat more than the posterior half of the lower surface 
of thorax, but the wall is much thicker than in the last-named 
genus, in accordance with the fact that it is not overlapped 
by marsupial lamellae. The anterior part of the incubatory 
chamber seems to be a rather similar pouch, which is smaller, 
closed in front, and without any free lobe behind. But now 
we come to a serious difficulty. I lifted the free lobe men­
tioned, which at its base seems to be rather firmlv connected 
with the posterior margin of the lower wall of the front part 
of the incubatory chamber; I could not with any certainty 
discover apertures in the junction between the two walls, but 
pulling more vigorously on the free lobe, the junction named 
was broken, aud abroad entrance to the incubatory chamber 
was formed. The posterior half of this chamber is a poach 
formed as in Cy mo doc e l l a and A n c i n e l l a , but what may 
the anterior half be? Is it formed by a folding of the skin 
from in front backwards—as the posterior half is formed by 
folding in the opposite direction—or by the fusion of the 
marsupial lamelUe with each other and with the lower surface 
of thorax alonir the insertions of the letrs? I think the first 
alternative to be the right interpretation, but I cannot under­
stand the fact that the posterior margin of its wall seems to 
be connected with the upper surface of the lower wall of the 
posterior pouch at the base of the free lobe. The animals 
examined are very small, and my material quite insufficient 
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for solving the prohlem ; I suppose, however, that the same 
structure is found in C h i t i n o p s i s (Whitelegge) and in 
C a s s i d i n a t y p a (M.-EJw.), and the latter form being com­
paratively large, a study of a rich material of females in 
various stages will be the best material for a future study of 
the anomalous and interesting mode of consti'uction of the 
incubatory chamber in the section Cassidinini. 

The perusal of the preceding pages will convey an idea of 
the astonishing- variation met with not onlv in the family 
Spha?romidae but even in the sub-family Sphoeromince as to the 
structure of the chamber for the development of the brood. 
Let as give a brief abstract. In some genera, as L i m n o r i a , 
D y n a m e n e , and V i r e i a , the room is formed only by the 
usual lamellae, which are very or exceedingly la rge ; in 
P l a k a r t h r i u m the same arrancrement is found, but the 
lamellje are of moderate size. In S p h i e r o m a and C y m o d o c e 
the brood is developed in four or five pairs of pouches pro­
ceeding into the animal and opening with rather long trans­
verse slits at some distance from the mesial line, while the 
marsupial lamellae overlap each otherj in B r e g m o c e r e la 
we find the same arrangement, but the openings of the pouches 
are minute; i n E x o s p h i e r o u i a , I s o c l a d u s , a n d Z u z a r a the 
marsupial lamellae are small and far from reaching each other 
at the mesial line, while the apertures of the inner pouches 
are small or minute, situated near the base of the lamella), or 
even impossible to discover. In P a r a s p h i e r o r a a two pairs 
of apertures of internal pouches are longitudinal slits at the 
base of the lamella?. In C y m o d o c e l l a und A u c i n e l l a the 
major posterior part of the incubatory chamber is formed by 
a single external exceedingly large pouch with a very broad 
aperture directed forwards, while the anterior part of the 
chamber is formed by the marsupial lamelloe. In C a s s i -
d i n i d e a and L e p t o s p h a e r o m a the marsupial lamellae are 
wanting and the chamber is formed by a posterior and au 
anterior external pouch united with each other. 

But the structure is still more complicated and varied. In 
the following cliapter it is shown that in a little more than 
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two thirds of the genera the mouth-parts are similar in both 
sexes and in immature specimens, but in nearly one third of 
the genera the adult females have the basal half of the 
raaxillipeds exceedingly expanded, being adapted for pro­
ducing a current of water through the marsupium, while the 
distal part of the same appendages and all other month-parts 
are strongly reduced. One is apt to suppose that this meta­
morphosis must be associated with one of the modifications 
of the incubatory chamber, but it is far from being so. Some 
instances may be enumerated. V i r e i a and D y n a m e n e have 
a normal chamber formed only by the very large lamellae, but 
the mouth-parts are normal in the females of the former, 
exceedingly metamorphosed in those of the latter genus. 
S p h a e r o m a and C y m o d o c e have marsupial lamellae of the 
same size, but in the former genus the mouth-parts are normal, 
in the latter metamorphosed. The metamorphosis or nou-
metamorphosis of the mouth-parts is, on the contrary, con­
nected with and even dependent on the shape of the end of 
abdomen, as will be shown in Chapters I I I and V. 

I I I , ilETAMOEPHOSIS OF M O U T H - P A R T S IN F E M A L E S OP SEVERAL 

GEXERA. 

In all genera the mouth-parts in adult males and immature 
specimens of both sexes of the same species are always com­
pletely alike. In the sub-families Limnoriinae and Plakar-
thriinae and in th.e major part of the genera of the sub-family 
Sphajromiuce the mouth-parts iu females with brood are similar 
to those in the males, but in some genera the mouth-parts in such 
females are metamorphosed in a very peculiar way. In L i n i -
n o r i a (Leach)^ Spha?r oma (Bosc), E x o s p h a e r o m a (Stebb.) 
I s o u l a d u s (Miers), Z u z a r a (Leach), C y m o d o c e l l a 
(Pfeff.), C a s s i d i n o p s i s (n. gen.), P a r a s p b a s r o m a (Stebb.), 
V i r e i a (Dollf.), C a s s i d i n i d e a (n. gen.), L e p t o s p h a e r o m a 
(Hilg.), A n c i n e l l a (n. gen.), and P i a k a r t h r i u m (Chiit.), 
the mouth-parts of females carrying eggs or young are— 
according to my investigations—shaped as iu immature speci-

- • • . 4'w _ . \a t 
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mens or males; of four other genera, viz, D y n a m e n e l l a 
(n. gen.) A t n p h o r o i d e a (M.-Edw.), C a m p e c o p e a (Leach), 
and T e c t i c e p s (Richai-dson), I have seen females with the 
raarsupium well developed but no brood was perceived, and in 
all the mouth-parts did not deviate from those in the males. 
I venture to state that among the genera of which females 
with brood or marsnpium are unknown to me, at least 
H e m i s p h ^ e r o m a (u. gen.), M o n o l i s t r a (Gerst,), Cicco-
s p h a j r o m a (Dolif.), C a s s i d i n a (M.-Edw.), C h i t i u o p s i s 
(Whitelegge), and probably S p e l a e o s p h a e r o m a and 
A n c l n u s (M.-Edw.), have the mouth-parts similar in males 
and in females with brood. Of C y m o d o c e (Leach), CiTicaea 
(Leach), C i l i c a e o p s i s (n. gen.) and B r e g m o c e r e l l a 
(Hasw.), D y n a m e n e (Leach), P a r a c e r c e i s (n. gen.), and 
C e r c e i s (M.-Edw.) the females carrying brood have the 
moutli-pnrts metamorphosed; I have examined at least one 
species of each of these genera, of some genera two, three, or 
more species, always with the same result. I am confident 
that in C a s s i d i n e l l a (Whitelegge), X a e s i c o p e a (Stebb.), 
and H a s w e l l i a (Miers), the female mouth-parts will in the 
future be found to be altered in the same way. 

Let us now look at the differences between the mouth-parts 
of an egg-bearing female and a male (or an immature speci­
men) of one of the European species of C y m o d o c e . In the 
male the major distal portion of the incisive process of the 
mandibles (fig. 1 «) is dark brown or black, lacinia mobilis is 
well developed, with a plate on the left mandible the molar 
process is thick and moderately long (fig. 16). In the egg-
bearing female the incisive process is rounded and yellowish, 
which shows that it is less hard, lacinia mobilis has dis­
appeared (fig. 2 a), while the molar process is very low, scarcely 
developed, and without equipment for trituration. The female 
maxillulae (fig. 2 h) have been altered in a corresponding 
way; the distal half of the inner lobe is much narrower than 
in the male (fig. I c ) , its end rounded and the stiff seta; lost; 
the outer lobe has gained a number of fine hairs, but its end 
is rounded and of the strong ternsinal spines at most a rudi-


