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prclong-ed examination thtit I could separate females, and 
especially half-grown specimens of the three species; the 
males will be far from easy to describe and figure well, but 
the specific characters in immature forms and females will be 
very difiicult to describe and figure, so that even a careful 
student may be able to determine specimens when he has 
only a small material at his disposal. I should advise 
carcinologists not to establish species on females or immature 
specimens belonging t o C y m o d o c e , C i l i c s e a , C i l i c j e o p s i s , 
D y n a m e u e , D y n a n i e n e l l a , or P a r a c e r c e i s if males be 
not at hand from the same locality. 

l a some genera, as C e r c e i s (il.-Edw.) and Dy n a m e n e l l a 
(n. gen.), the shape of the abdominal notch differs generally 
very considerably in adult males, immature males, and 
females. In P a r a s p h s e r o m a (Stebb.) there is a marked 
sexual difference iu thickness and equipment with hairs and 
spines of some of the joints of second and third thoracic legs 
(a move detailed description is found in Chapter YI I ) . In 
M o n o l i s t r a (G-erst.), V i r e i a (Dollf,), and probably the other 
Sfenera of the section Monollstriui the second thoracic leo-s 
are simple in the females, while in the males they terminate 
in a prehensile hand. In the section A n c i n i n i ( A n c i n u s ) 
(M.-Edw.), A n c i n e l l a (n. gen.), T e c t i c e p s (Richardson), 
the second legs are simple in the female, and terminate in a 
prehensile hand in the male, but in one of these genera, 
T e c t i c e p s , we find besides a remarkable sexual difference 
in length and shape of sixth joint in seventh thoracic legs, and 
differences in the end of abdomen, length of exp. of urp., etc. 

V.—REMARKS ON STRUCTURAL FEATURES AND CHAKACTEES. 

T h e h e a d . — W h i l e in C i r o l a n a and many other genera 
of CymothoidLU (sens, lat.) a frontal plate is very distinct and 
well marked off from clypeus, we find iu Sphieromidaj only 
oueplate, which has been named ' 'epistome." This epistome 
is always broad behind, its posterior margin at least con
spicuously and frequently so strongly concave that a deep 
rounded incision is formed; in such cases the posterior part 
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of the epistome encompasses the anterior half of labruTn. In 
several genem the anterior part of the epistome protrudes as 
a plate or a process in front of the margin of the head- The 
epistome is generally well marked off from the front moiiul 
triangular end of the upper surface of the head, but in 
A n c i n u s (M.-Edw.) both are completely fused. 

The peduncle of the anteunulae is always three-jointed; the 
two proximal joints afford sometimes generic differences. 
Flageiluni of antenuulae and antetmie show differences of 
minor importance. The mouth-parts are rather reduced in 
Plakarthriinae (see the diagnosis of this sub-family) ; in all 
other forms they are well developed. In the small section 
Anciniui the mandibles are without molar process; in L i m -
u o r i a besides lacinia mobilis is at most rudimentary; in all 
other genera both laciuia mobilis and the molar process are 
well developed, but lesser differences are observed. Maxillula) 
and maxillai are uniform; the maxiUipeds vary much in 
relative length and breadth of second and following joints, 
and in length of the lobes frequently proceeding from fourth, 
fifth and sixth joints. But excepting the few genera men
tioned the mouth-parts in this rich farailv are so uniform that 
descriptions of their shape in various genei^a are nearly 
worthless if not accompanied with numerous figures. The 
most important features are mentioned below in the diagnosis 
of the family, the sub-families, the section Auciniui, and 
the genus H e m i s p h t e r o r a a . The metamorphosis of the 
mouth-parts in the females of several genera is treated in 
Chapter I I I . 

T h e t h o r a x . — I t is a feature probably unique among 
Isopoda that in P l a k a r t h r i u i n the so-called epimera are 
developed as movable plates not only on the six posterior 
segments—which also is the case in L i n i n o r i a — b u t even on 
the first segment. The fusion of thes-i plate-shaped joints of 
the legs with their segment in the Sphcerominae needs no 
special mention. 

In most geuera the legs are uniform as to main points; 
the seven pairs of the same animal and the corresponding 
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pairs in various forms show numerous minor differences as to 
relative length and thickness of joints, equipment with hairs, 
etc., but the differences must be exhibited in figures. Three 
or four legs from the same side representing the essential 
deviations found between the pairs of the same animal ought 
to be selected for illustrations to be done with the same 
degree of enlargement; the same legs from the same half of 
different animals must be drawn so that if, for instance, the 
seventh left leg of one species is seen from below {from in 
front), this leg of all the other animals ought to be shown 
from the same side. The most interesting differences in the 
legs shall be enumerated here. In A m p h o r o i d e a t y p a 
(M.-Edw.) the three anterior pairs are slender, but especially 
the three following pairs exceedingly thick and short ; in A . 
f a l c i f e r (Thorns), the difference is not so highly developed, 
bnt still remarkable- In S p h a e r o m a (Bosc.) and H e m i -
sphaeroma (n. gen.) the tbree anteriorpairs are equipped with 
very long, stiff, plumose notatory sette on the outer side ot 
some joints ; this feature I have not observed in any other 
genus. In the three genera constituting the section Ancinini 
the first pair terminates in a robust prehensile hand, the sixth 
joint being much thickened, and the seventh with its claw 
folded back along the lower margin of the sixth, quite as in 
numerous Amphipoda. The sexual difference found in the 
l e g s i n P a r a s p h e e r o m a (Stebb.) and the genera constituting 
the sections Monolistrini and Ancinini are mentioned in the 
preceding chapter. 

T h e a b d o m e n . — I n L i m n o r i a all six abdominal seg
ments are free and movable, in P l a k a r t h r i u m all are fused 
with each other. But some difficulty is met with as to the 
Sphaerominae. In all forms of this sub-family ( V i r e i a 
b u r g u n d a (Dollf.) and Coccospha? roma (Dollf.) excepted) 
the abdomen consists of two movable parts, and the question 
arises as to the number of segments constituting each part . 
But a comparison of the two posterior segments and the 
articulation between them in L i m n o r i a with the structure in 
S p h r e r o m u gives the result that in the latter genus the 
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posterior part of abdomen consists of only one segment, tho 
sixth ; the anterior part must consequently correspond with 
the five anterior segments in L i m n o r i a . In S p h a e r o m a , 
C a s s i d i n o p s i s , and numerous other genera, this anterior 
part has on the upper surface three sutures as rndiments of 
division into segments; the anterior of these sutures is entire, 
the two other completely vanished at the middle. Four seg
ments are thus traceable^ but as the part corresponds with 
five segments we must conclude that oue segment, perhaps 
the first, has completely disappeared. In V i r e i a b u r g u n da 
(DoUf.) (but not in V. b e r i c a (Fabiani)) and in Coecosphae-
r o m a Vi re i (Dollf.) the two parts of abdomen are immovably 
fased with each other. 

The pleopods are mentioned by various authors in the 
descriptions of some genera or species; it has been observed 
that the five pairs of an animal are not similar and that, for 
instance, fourth and fifth pairs are not uniformly built in all 
forms. Bat no author has undertaken a real comparative 
study of these appendages, which in reality afford chai-acters, 
not only for genera, but for groups of genera; the omission 
of this study is a principal reason, not only for the complete 
want of grouping of the numerous genera, but for a good 
deal of the confusion as to the reference of species to genera. 
In the following I use the most important differences in tho 
pleopods as characters in the diagnoses of the sub-families, and 
especially as tlie base for dividing the Sphseromince into 
groups of genera; other differences are used in establishing 
sections of genera or in the analytical keys, sometimes even 
in the diagnoses of genera. In this paper I omit here a 
more detailed account of these appendages, thinking that a 
]->erusal of the diagnoses in the next chapter may convey 
snjfficient knowledge of their structure and the numerous 
differences observed. I t may, however, be added that, for 
instance, the thickened areas or real protuberances—clothed 
witli spines—on the exp. of pip." in almost all Sphasro-
mina; afford more characters than those mentioned in the 
foliowinsr treatment ; further elucidation of this and other 
topics must be postponed to the illustrated paper. 
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It is well known that the end of abdomen is shaped vety 
differently in the genera. In Sphae roma , H e m i s p h s e r o m a ^ 
and the section Monolistrini the posterior margin of abdo
men is broadly rounded, without trace of longitudinal excava
tion below or of any terminal notch. In other genera the 
lateral walls of the terminal part of abdomen are bent less or 
more downwards and sometimes even a little inwards, so that 
the lower side shows a longitudinal excavation ( I s o c l a d u s ) , 
and when in this case the end of abdomen is cut off we have the 
dorsal half of a kind of tube ( A n c i n u s ) . In C y m o d o c e l l a 
the distal lateral walls mentioned are so strongly curved that 
their lower margins touch each other below in the mesial 
line; the lower distal surface of abdomen is in this case the 
inner wall of a tube formed by that curvature, and the tube 
terminates behind in a nearly circular aperture. In other 
genera the end of abdomen has a real notch; sometimes this 
notch is very deep, its distal portion narrowed, being only a 
linear slit, while the proximal part is a rounded or transverse 
foramen. Such differences have been seen and described by 
all authors ; they have generally been used as specific char
acters, but they are always of generic value; nobody seems to 
have noticed that the want of a notch or the essential shape 
of the notch, is of importance as to the biology of the animal. 
The best instances are the genera. L e p t o s p h a e r o m a (Hilg.) 
and P l a k a r t b r i u m (Chilt.). In these forms the uropods 
surround the end of abdomen ; the animals are very depressed, 
with the lower surface concave, the outline continuous, and 
all parts participating in forming the outline are much 
expanded. According to Chilton P l a k a r t h r i u m t y p i c u m 
(Chilt.) lives on the seaweed E k l o n i a r a d i a t a , " t o wbich it 
closely adheres." Both genera are evidently adapted for 
clinging closely to firm and flat or regularly rounded surfaces 
just as is a female C o c c u s on a X e r i u m . The end of abdo
men terminates in P l a k a r t h r i u m in a notch; in L e p t o -
sphaBroma the mosc distal small portion of abdomen is 
turned somewhat upwards and has a longitudinal groove 
below; in both genera a smuil aperture is thus formed 
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between the terminal abdominal margin and the uropods, 
with the result that the animals can live closely clinging to a 
firm body, and by movement of the pleopoda produce through 
that aperture a current of water to the rami adapted for 
respiration. 

Ni ies icopea a b y s s o r u m (Bedd.) has a round foramen on 
the end of a protuberance considerably above the posterior 
margin of abdomen, and. this foramen is the upper part of an 
exceedingly deep incision or transformed notch^ but the major 
distal and lower part of this incision looks like a suture in the 
mesial line to the lower margin of abdomen. The result of 
this structure must be that this rather large animal can walk 
on very soft muddy bottom with the lower margin of abdomen 
touching the mud, but yet get pure water through that fora
men to thebi-anchioe ; according to Beddard the two specimens 
known were taken in a depth of 1070 fathoms, and the bottom 
was " b l u e mud." In a species of D y n a n i e n e from the 
Mediterranean I find about the same : a foramen on the end 
of a protuberance above the end of abdomen, but the distance 
between this end and the foramen is proportionately shorter 
than in N c e s i c o p e a . In some forms ( D y n a m e n e l l a , 
C e r c e i s , etc.) there is considerable difference in the shape 
of the notch in the two sexes, which suggests that some 
difference in the biology of the sexes may exist. H e m i -
s p h t e r o m a p u l c h r t i m and ail species of S p h ^ e r o m a have 
no trace of a notch, and the posterior margin of abdomen Js 
broadly rounded, but in these forms the three anterior pairs of 
thoracic leofs are furnished with verv lonsr and stiff natatorv 
setse not met with in any other genus ; their habits are, there
fore, probably more natatory than those of other marine genera; 
they can easily get pure water to the branchite from below, 
which agrees with the total absence both of notch and of 
groove on the lower distal part of abdomen. According to all 
these examples ( P l a k a r t h r i u m . L e p t o s p h a e r o m a , N jes i -
c o p e a , D y n a n i e n e , H a ; m i s p h a ? r o m a , S p h a e r o m a ) we 
must assume that the shape of the end of abdomen is au 
important feature, being developed in various ways according 
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to the normal habits of the forms and the quality of bottom 
on which they live. 

In Chapter I I I it is shown that, speaking broadty^ the 
mouth-parts of egg-bearing females are almost always meta
morphosed in the genera possessing a well-developed notch, 
while they are generally normal in all other forma. Having 
now shown the use of the notch, it is possible to understand a 
part of that cnrious connection between the mouth-parts and 
the shape of abdomen in the females with brood. When a 
notch is deep and especially when it turns Qiuch upwards the 
nature of the habitat offers hindrances to an easy supply of 
water to the branchite and from thence to the brood in the 
marsupium or the pouches; in this case the proximal half of 
the maxillipeds is developed as an auxiliary instrument for 
bringing fresh water to the brood, while in the other forms 
the current is produced only by the movements of the pleopods. 
These statements support strongly the assumption set forth 
above (p. 84) that the current pvoduced by the maxillipeds 
runs from behind forwards. One remarkable feature remains, 
viz. that when the proximal half of the maxillipeds is strongly 
expanded all the other parts of the mouth are reduced, but 
this I cannot explain. 

Y I . CLASSIFICAXrON. 

The family Sphjeromidae is more allied to Cymothoidas (sens. 
lat-)j and especially to Serolidaj than to any other family of 
Isopoda; in the following characterisation generally only 
those charactei-s are inserted by which it is distinguished 
from the two other families. The diagnoses of the sab-families 
are as complete as possible. The three "Conspec tus" of the 
sub-families are analytical only to a certain extent, because it 
has been the intention to give all essential characters for sub
divisions of every degree and to avoid unessential particulars. 

C h a r a c t e r i s a t i o n of t h e F a m i l y S p h aero mi dee. 

Head with a well-developed epistome,not divided into frontal 

plate and clypeus, and rarely fused with the upper surface 
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