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Fic. 249.—4
G. 249.—Aeqa nodosa (x 31). Fie. 250 —Rocinela sila (x 2}).

zl:]l:l} 2; tz.l:]?;,n.lirkl.?gs are two other lor}gitudinal dark stripes. The legs
plates and l)-ﬁilelflll::lost transparent, with a few dark dots. The coxal
postem_latm.a‘l‘ <m 1<1 .of the uropods are orange. The telson has black
e 81g11'15, and each branch of the uropods has a median

on the hinder half. TLength: 23-5 mm., or 3¢in.  (S.AM.)

Family CYMOTHOIDAE (Fish-lice).
of comparatively small size and are
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families of the
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fWisted anq digtb ,:0 their mode of life the mature parasifes are often
PHI'HSiteg T orted.
"‘clegeuera'te{? Ii‘;’m‘"la‘l are -HSI.lall;f viewed with disgust, and the .so-(-a.lled
awvour; the bl();; : [)10( s of t'_hls family are not, as a rul{f, l‘egarded-\\'lth nu_lch
Movemen tg wheue(f. ;l,nd misshapen form of some species and their grasping
atipathy,  Ney .‘ll“('n from Thelr. hOf?fS may to some extent explain the
Wpleasant f;-,t e‘lf 1eless, an examination of the -creatm'es offers mo more
bartg of theq(: are T?lan does the study of butterﬂ?s. The legs an‘d mout_h
habit of Clill .pam““t@“ are very nicely modified m accol"dance \\‘1t!1 ‘ﬂlel‘l:
therefyg, llgmg to fishes and other animals, and suckl_ng the ‘‘juices
00k fop. pietl-lcidlmmt a]l. species the legs are provided with strong. Shd[‘}:
ng and clinging to the skin (fig. 251, a). The mouth parts
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are much as in the preceding family, but the mandibles have the firgt e
or two joints of the palp inflated and the palp of the maxilliped is alwayg
composed of two joints (fig. 251, b).

ISR

Fig. 251 —Nerocila laticauds ; a, first and seventh legs (x 7) ; b, palp of mandible
(x 27); c and d, first and second maxillae (x 27) ; e, maxilliped (x 27),

These fish-parasites lodge beneath the gill-covers or in the mouths of
their hosts, or cling to various parts of their bodies; some species burrow
into the body-cavities of fishes. Some forms show preference for a certain
part of the host. Thus, Australian species of Nerocila are often found
clinging to the fins (fiz. 256), the Garfish-louse is found beneath the

Fie. 252.—Juvenile fish-louse {(Codonophilus imbricatus);: a, dorsal view (x 13):
b, antennae (x 39), ¢ and d, first and sixth legs (x 29); e, second pleopod (x 39);
f, uropod (x 39).

gill-covers of our Garfish, the Tongue-biter oceurs under the gill-cover oF
in the mouths of fairly large fishes, and the Leatherjacket-louse burrows
into the body-cavity of leatherjackets.

Reproduction and Development—In their young stages Cymothoids are
free-swimming, and then differ in some important characters from the
adults. These differences are as follows:—The form is bilaterally sym-



OF SOUTH AUSTRALIA,
257
metrical, the head is relatively large, and the eyes (which in the adult
c e ambivelv ahce ; > ady ar
qmall and sometimes entirely absent) are large and conspicuous Th} ldle
R ) ‘. . ‘ . ' ' D . e .
or dactylus, of the anterior legs is serrated on the inner edge i
. . . : ’
fan (telson and uropods) 1s furnished with natatory hajy
are fringed with hairs (fig. 252).
In some species of the Cymothoidae the sexes are separate, but in certain
.. ’ 2 dl
- » N S i ¢ [* ) ) "o « e -
genera plotar}dmu hermaphroditism occurs; that is to say, each individual
af first functions as a male and then later develops a brood-pouch. assumes
other female characters, and produces a family; this conditim; obtains
in at least one of the gemera (Nerocila) represented in our waters. and
. - . . r . v AL 3 : : ’
it is extremely probable that th.e same thing happens in the Leatherjacket-
louse (Qurozeuktes) also. As In other Isopods, the second pleopod of the
male bears a sexual appendage (fig. 233, e), and in some of the species
in which protandrous hermaphroditism occurs the m: ster
. : ale characters do not
always enfirely disappear when an individual passes into the female phase.

the swimming-
S, and the pleopods
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Fic. 254.—Second pleopod of egg-bearing
female of Nerocila laticauda, showing

persistent male appendage (x 5).

Frc. 253.—Maxilliped of egg-bearing female
of Livoneca raynaudii (x 6}).

Thus it may happen that a female having a well-developed bf'OO_d-POU?'h
trammed with eggs or young still retains the male appendage in a th‘m
f"ld abbreviated form. The examination of Australian species of Nerocila
indicated that this appendage is long in young male individuals, but does
ot increase in relative size as the animals grow; nevertheless, the reduced
organ commonly persists in old females (fig. 254).
e brood-pouch is large, and accommodates a tr
‘88, the egg-mass being soinetimes considerably larger in bulk t‘han the
body of the mother, as shown in fig. 259, which illustrates a hsh.-lmlse
t?ken off the east coast of Australia. As previously m"“ﬁo“‘_’d* in the
Eym_oth“idﬁ, and in certain other Isopoda, the maxillipe‘d ot f"m‘;’fej
:irn,lg €ggs or young is much expanded (fig. 953), and 18 used to fa
rent of water through the marsupium. ; . habits of
A]} occurrence which throws a little additional light on i]“ m\:g*'l’\‘
the Juveniles was recently observed at Long Bay, in )-Gm\' .b()l.lﬂl la lof
tndreds of young exan;ples of a C_\'mothnid, comprising individuals

emendous number of
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several different stages, were observed attacking a .shoal of pfm.f_ﬁshes
( Iso rhothophilus), a species which attains to only an inch o-r two in -1engt]l,
lidanv of the fishes were disabled by the attacks. of the ac?ﬁlj\?t‘ﬂy Swimming
little: fish-lice, which evidently had no intention of utilising them g5
It would be interesting to learn whether each Cymothoid
species adopts a wholly sedentary existence .at some definite stage of it
life-cyele, or whether it attaches itself to clli.ferent ﬁSl.IE‘S' for longer and
longer periods until at last it becomes so modified _that it is no 10nge1- able
to swim. An interesting feature in connection with the abov:e-mentloned
happening at Long Bay was that numbers of Copepod fish-parasites

permanent hosts.

Fi6. 255.—Egg-bearing female of Irona renardi, showing the great size of the brood-
pouch ; the legs are removed (x 3).

(Caligus) accompanied the Cymothoids and were also feeding upon the
surf-fishes. This Copepod is free-swimming in the adult, but not in the
young, stages, and the examples attacking the surf-fishes were all mature.

Representatives of five genera oceur in South Australian seas.

a. Abdomen composed of six distinet segments, and outer
branches of first pair of pleopods soft, not curved over
sides of abdomen.

b. Head not immersed in (partly surrounded by) first
thoracic segment, and with the hinder margin trilobate,
Front edge of first thoracic segment trisinuate .. .. .. Nerocila.

bh. Head more or less immersed in first thoracic segment,
with the hinder margin not trilobate. Front edge of
first thoracic segment not trisinuate.
e. Antennae rather compressed, not at all dilated, the
bases of the first pair widely separated.,
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d. Abdomen rarely strongly immersed in  thorax
i . ai,
Upper lip nnI' inmuuwnlly projecting. Basis of
inder legs with a more or less ominent i 3
hi1 2 ¢ rless prominent ridge Livonecq.
dd. Abdomen usually strongly immersed in thorax
Upper lip prominently projecting. Basis of hinder
legs without a prominent ridge .. .. .. .. . Irona
ce. Antennae much dilated, the first pair touching at
base .. .. .. .. .. .o .. .o oo o L L L L, Codonophilus,
20, Abdominal segments fused together, and outer branches
of first pair of pleopods hard and curved over sides of
abdomen in the adult .. .. .. .. .. .. .. .. .. .. .. Ourozeuktes.

As only one species of each of the above genera has been found in our
waters. further generic deseription is nnnecessary here.

NEROCILA (Leach).
As mentioned above Australian species of this genus are often found
attached to the fins of fishes (fig. 256).

Striped Fish-louse. Nerocila laticauda (Schioedte and Meinert). (with a
wide tail).

The head of the adults is somewhat truncate in front, and the eyes are
tiny. The body is usually wide, often with the lateral angles of the segments
expanded and produced backwards, as shown in fig. 257 (a and b); the
angles of the last segment are always produced back to at least the level

Temnodon saltator.

FiG. 256.—Nerocila macleayii clinging to tail of

| . i ) xamples which

?t the hinder angles of the third abdominal segment. In (\la 11 ket
hl—]\[l Th(x lﬂt(‘,t'gil llléll'gil].‘-‘u of all the thoracie 5‘\::”“1““., (_\pﬂfu g(fQ i p[ah‘{
) | ’ [ - 3 3 Qo « - ] S O ¥ o
11 dtll-\ are a” hl(l(l(ln i]] (l()[‘sal \rl(,\\’ the El})]CQS Ot tht ].(lht pd]ll ( I“in Of the

sy b
" M0t reach beyond the middle of the length of the lateral marg
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seventh thoracie segment. The branches of the uropods are, as a rule, sub.
oval. but occasionally the outer branch is rather acutely .rouuded at the
apex; the uropods rarely reach beyond the level O.f the 11md(.3r margin of
the telson. The upper surface of the body is dark olivaceous, with a diffused

Fi1e. 267.—Nerocila laticanda ; a, a large male (x 3); b, an egg-bearing female (x 2);
¢, a juvenile from the brood-pouch (x 14).

whitish stripe on each side of the mid-line. The underside is whitish, with
the outer face of each coxal plate, and the outer half of the exopod of the

first pair of pleopods, sooty. Length of adult female: 32 mm., or 1}in.
(S.AM.)

As in other CUymothoids, young from the brood-pouch of the mother
differ considerably from the adult (fig. 257, ¢). The head is relatively much
larger, with conspicuous eyes, and none of the thoracic segments is at all

o

12l a s

Fia. 268.—Variation in form of Nerocila laticauda ; d, e, and f, are outlines of egy-bearing

females (x 2).
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{,xpand@d- The uropods are of interest in that the outer branch j
and Janceolate, not suboval, as In mature examples, As indicat 1dl.sblong
. ¢ L .'. - . L [ o X A e e /
here iS & gond deal of variation in the form of the adult owing to th 1‘3l el
0 » n. '] : 1 Y § 1. e ‘ '
parts of the thoracic somites being less expanded in some specime dtg:al
' e : . h U HS )

o others (fig. 258). The species occurs off western, southern. and « t in
Australia. : g
LIVONECA (lLeach).

Broad Fish-louse. [lavoneca raynawdii (M. Edwards). (personal
name).

In adult ten‘lales the body is broadly oval in shape. Some specimens are
quite symmetrical ; others are curved slightly to the right or left. The small

nead is a little concave on the upper surface, and suddenly narrows near its

Fic. 259.—Livoneca raynaudii, egg-bearing female (x 13).

apex ; the eyes are distinet but rather small. The coxal plates do not reaelt
!’eyoﬂd the hinder angles of their respective segments. The telsonie segment
s semi-circular in shape, and the short uropods have both branches suboval
and do not reach much beyond the middle of its length.

The male attains to only half the size of the female, and is of more slender
build, The telsonic segment is relatively a little longer and more triangular,
and the uropods sometimes reach to the level of the hinder margin of the
tfels"n- The colour of both sexes is yellow or pale horn. Length of adult
‘tmale . 38 mm., or 13in. (S.A.M.) :
¢ A more widely distributed species than the last, ranging from S(’.“f'h _Afl‘]l(fa
0 Japan, Australia, and New Zealand. As shown by the figures, in this
Md our remaining ;peeies of the family the hinder margin of the head 1S

N0t tyig; :
risinuate as in the preceding form.
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IRONA (Schioedte and Meinert).

Garfish-louse. Irona melanosticta (Sechioedte and Meinert). (with
black dots).

The body of the female is wide, somewhat oval in shape, and usually
decidedly twisted to one side or the other. The head is partly immersed in
the ﬁz'st‘ihm'aeic segment, and the eyes are distinet. The coxal plates are
wide. rather thin, and nearly flat; the hinder and lateral parts of each

Fi1e. 260.—Irona melanosticta ; the left specimen is a male, the other three are egg-bearing
females (x about 4).

are softer and more fleshy than the remainder, and in dried specimens this
portion shrinks and becomes thin and membranaceous. The hinder part of
the telson is also fleshy, and is very variable in shape, but the stronger basal
portion is semi-circular. The uropeds are variable, and usually the pair is
not symmetrical ; the branches are thin and narrow.

In the male the body is more slender and more symmetrical, and the head
is relatively longer than in the female. The sexes are often taken together
on the same fish. The colour of both is white, or pale brown. Length of
adult female: 18 mm., or 11;4in.  (S.AM.)

Fr

Lo ] Al 1
¢. 261.—Dorsal and ventral views of abnormal abdomen of adult female Trond
melanosticla ;  pleopods removed (x 5).
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[n South Australia this parasite is found b

common Garfish (Hyporhamphus inte,-me,h-m)(_m.euth the gill-covers of o

it parnsitizos the related ‘‘Long-toms.”’ rl‘h("d.,']" {ap“” and South Afril:'r
to the cramped position in the gill-cavity of ;ﬁo:-t.lon of the female is dl:;
dist(ll't:lﬂll is extreme. In one muuh_twi;t(xd' f@ host. In some cases the
_hdominal segments have become fused toq(,;}('rflale the fourth and fifth
comite, so that fml}' four separate abdomin;l:;m’ and with the telsonie
of the normal SiX. Uropods are wholly 'fleent‘k (,)gm("-lts. are present, instead
The egg-pouch is of very large size in the qpe;?e: h;: ]Ind]Vidual (fig. 261).

Rl R rona (fig. 255).

CODONOPHILUS (Haswell)

Tongue-bi ! pha ] ]

g :31;(1?1[:;::}}]20:;;@‘4')1@&1(3 tmbricatus (Fabricius). (scaled)
i ;Plls usuallyl somewhat distorted, rather el-
munded_Si[‘m;:(;r em_- " 1e head is subtriangular, w;th the Onga'te’
deﬁned., S lalamate; the eyes, thouch small, are usunally __m?}!‘glﬂs

1gles of the first thoracie seg,'ment are:’f'(l\mtlmijflly
orwardly

bearing female
h (x 13).

Fre. 262.— o
(lggm’;:tm imbricatus, dorsal and side view of egg-
shown) ; the dotted line indicates the brood-pouc

Produced g
nd partly embrace the head; the apices of these produced parts

may b -
uropodz E;SG 1:;111.30 1:011nded, or tapering and acute. The branches of the
pendages are oft bt Seythe-shaped, :_and subequal in lengt'h, but these
of adult female : en subject to some distortion and abbreviation. Length
L i ale: 57 mm., or 2}in. (S.AM.)
Specieg ;Z?g ffﬂma,les range from &in. to over
Sonth Afriers in the Indian Ocean, Java, New
lodgeq und 3 In L waters it has been taken elinging
er the gill-cover, of the Yellow-tail, Sehnapper, Re

9in. in length. This large
Zealand, Australia, and
to the tongue, or
d Gurnard.
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Blackfish, Trevally, and Mullet. Doubtless further investigation will show
that it occurs on other fishes also; unfortunately, when securing fish-
parasites, collectors often fail to record the name of the host. One of the
voung stages of the Tongue-biter is illustrated in fig. 252.

OUROZEUKTES (M. Edwards).

Leatherjacket-louse. Qurozeuktes owenit (M. Edwards). (personal name).

The adult female has a bloated, usually egg-shaped body. The head is
rather small, with distinet eyes. The abdominal segments, as mentioned
in the generic key, are all fused together, and the outer branches of the
first pair of pleopods are curved over the sides of the pleon. The colour
is white, sometimes with a smoky median stripe on the body and with the
telson black.

The small and symmetrical males are of entirely different form
(fig. 265, a), and have all the segments of the body distinetly separated.

Fi16. 263.—Ourozeuktes owenii - a
: ; a and b, dor
¢, antennae (x 8); d, mandible of left side, bit

(x 8); fand g, first and second i
8); > sec maxillae (x 8) ; h, maxilliped i i
(x 2); pand q, ventral view of first and third pleopods (xlg()x; (If Z:'(;[;ot:l:' (’(:c, .l;l; ;t it

al and side views of egg-bearing female (x 1§);
labium and margin of labrum (x 8); e, mandible



