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Gaseous contents, temperature and pH value of the medium
Sﬁ‘ Before the experiment After the experiment
o o it
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553 Free bound Fixed é g & Free boand Fixed o) _g Pq:
1-2 | 1-769| 23-257 | 23-257 | 5-23 | 73°F| 8.2 5-561'l 22-752 | 22:752 .-4206 72°F | 7-4 | Fish overturned and
‘ taken out
3-4 19-71 | 23-763 | 5-305 | 74°F | 8.1 | 8083 14-915 | 14-915 | -686 | 75°F | 7-2 | Fish taken out
56 23-514 | 25532 | 7-342 | 74°F 8-1|5-814 23 763 [ 23-763 | 229 | 74°F| 7-3 | Fish overturned and
- taken out
7-8 23-514 | 25-532 | 5-79 | 74°F | 8-1 | 4-769 25-785 | 25-785 | -274 | 72°F| 7.5 Do.
9-10 19-71 | 23-763 | 5-505 | 7T4°F | 8-1 | 1-769; 23-257 | 23.257 | 703 '| 75°F| 7-6 | Fish quite comfort-
o able and taken out
11-12 22-75 | 25-785 | 6-33 | 73°F| 8-2 | 3-539] 25-027 | 23-027 | -371 | 74°F| 7.8 | Fish overturned and
taken out

conducted in May, the temperature ranged
from 82° F. to 87°F. The fry when introduced
into the container were allowed to rest for five
minutes because kreathing was rapid in the
beginning due to exertion as the fish darted
from one ccrner to another before they szttled
down. Sufficient care was taken by the ob-
server to be unnoticeable to the fish as a slight
noise or movement would make the fish dart
and strike against the container. A control
was kept during the period of experimenta-
tion. The experiments were started at the
same time each day.
RESPIRATORY MOVEMENTS

The rate of respiratory movements per
minute in the two species is shown in Table I.
The gaseous contents of the medium, its tem-
perature and its pH value for the experiments
when- the temperature ranged from 72° fto
75° F. are given in Table II. It was observed
that the rate of respiration, when the tem-
perature was low, was slow and the fish lived
in the medium from 145 to 205 minutes. But
when the temperature ranged from. 82° tio
87° F. the breathing, even from the commence-
ment of the experiment, was quite rapid and
most of the fish did not survive. after 125
minutes and only a few lived upto 145 minutes.

The tests, further, showed that with the
reduction of oxygen in the medium there was
a gradual increase in the respiratory move-
ments of the fish. With further decrease in
the oxygenm the movements showed a decline
which ultimately ended in the suffocation of
the fish. The fish, taken out of the container
immediately when the fall in the respiratory
movements was noticed, revived when put in
fresh water, but those left in the container
overturned and died.

It may, therefore, be said that upto a certain
limit, i.e., 0-686 c.c. p.l., dimunition in the dis-
solved cxygen in the medium is tolerated by
the fish irrespective of cabon dioxide concen-
tration, and its respiratory movements increase
to compensate for the lack of oxygen. But
when the oxygen is reduced to 0-229 1o
0-371 c.c. p.l. in the medium the respiratory
movements slow down and ultimately result
in the asphyxiation of the fish, :

Office of the Game Warden,
Punjab, Lahore,
October 19, 1943,
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GROWTH STAGES OF LYSIOSQUILLA
TIGRINA NOBILI

THE present communication is a continuation
of the studies on the Stomatopod larvee of the
Madras Coast already published in Current
Science (Alikunhi and Aiyar, 1942, '43). Lysio-
squilla tigrina Nobili is a very rare species,
and to my knowledge is known only from the
type specimen. Nobili obtained a single male
specimen, 45 mm. long, from Santubong,
Borneo, which was redescribed by Kemp
(1913). The larvee of this -species are very
rare as only two specimens could be obtained,
one picked out -from the preserved plankton
of 14-3-1939 after an examination of seven
years’ plankton collections and the other ob-
tained in the living condition from plankton
of 3-3-1943. The Ilatter developed into a
female. .

Final Pelagic Larva~—Total length including
rostrum 13-5 mm., length of rostrum 4-3 mm.,
median length of carapace, excluding rostrum

.45 mm., breadth of carapace in front of

postero-lateral spines 2-3 mm., length of
postero-lateral spine 3-2 mm., length of telson
1-3 mm., breadth of telson 1-7 mm.

~ Carapace slightly broader than the abdom-
inal segments and extends over first abdominal.
Antero-lateral corners smooth without any
1ndicatio_n of the antero-lateral spines (Fig. la).
Zoea spine absent. Rostrum long, with thres
ventral spinules.” Tips of postero-lateral spines
reach hmc} end of telson] each spine with a
ventral spinule at base. Antennular peduncles
short, flagella hardly reaching middle of ros-
trum. Eyes large with short eyestalks. Rap-
torial propodus with a short stout spine proxi-
mally. Dactylus has no free spines besides
the terminal. ‘Hands’ of the third and fourtn
thoracic appendages large; that of fourth
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about twice the size of that of third. Abdo-
minal segments very much broader than long;
postero-lateral corners smooth and rounded.
Telson broader than long with broad sub-
median area. Of the three pairs of marginal
spines the submedians are the largest (Fig. 1b).
One lateral and two intermediate denticles
present on each side. The submedian area is
marked out into three regions. Five small

¥ie. 1.

Lysioguitla tigring

(2) Carapace of Final Pelagic Larva X 10:  Telson
and Uropol of ; (/) Tl Pelagic Larva 25, ()
Karly Post lLawva x 25; (&) Young specimen after
first moult X 25;  (¢) Same after 20d moult X25;
(Diagrams made with camer lucida), 4
denticles in the central area and six in each
of the lateral arecas are present (6+145
14 6). Exopod carries two free spines; outer
spine of ventral prolongation smaller than
the inner. .

Colouration.—Carapace with two pairs ¢
yellow pigment spots, first pair at the level of
the raptorial limbs and the second near tha
base of the posicro-lateral spines. ‘Hands’ of
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third and fourth thoracic limbs bright yellow.
Sixth abdominal segment with a small group
of yellow chromatophores on either side at the
base of uropod. ’

The absence of the zoca spine and the antero-
lateral spines of the carapace, the number and
arrangement of the ' submedian denticles of
telson are features that distinguish this form
from allied Lysierichthii. The post-larval stage
is reached overnight after rapid moulting and
metamorphosis. .

Early Post-Larva.—~Total length 9 mm. It
is a pale-white actlively - swimming creature.
There is a slight reduction in length conse-
quent on the shortening of the thoracic region
during metamorphosis. Eyes prominent; ros-
trum blunily pointed; raplorial dactylus with
10-11 teeth. Sixth abdominal somite with small
sub-acute spines at postero-lateral corners.
Telson has become shorter; with marginal
spines long and pointed. Submedian spines
movably articulated. Intermediate  denticles
three in number. Submedian denticles same as
in larva. A single median dorsal spine near
distal margin of telson (Fig. le). Uropod longer
than in larva with six spines on outer aspoot
of basal segment of exopod; OQuter spine of
ventral prolongation a trifle shorter than tha
inner.

Eight moults were observed, the first beiny
eight days alter metamorphosis, the whole time
being 81 days, after which the specimen died.
The intervals between the moullts were 8, 1,
7, 10, 10, 12 and 19 days vespectively. The
length of specimen after each moult was 11,
13, 15, 18-5, 22, 25, 285, 29-7 mm. respectively.
During the moults the carapace, abdomen,
telson and urcpod are the structures affected
as shown by the change of shapc of rostrum,
the increase in the number of spines at the
hind inferior border of the lasi abdominal
segment and the development of the spines
characteristic of the adult on the sides of the

telson.  Figs. 1d and le show some of theso
changes. The colour pattern so characteristic
of the species is indicated after the secoud

moull in the form of three transverse bands
on the carapace, by an inconspicuous brown
transverse band on each of the last four thorn-

cic segments and on cach of the first four
abdominal segments. Afier the third moult

colour pattern becomes better defined. Gradual-
ly the bands on the exposed thoracic segments
become wider and ihe anterior pigmoent bands
¢f some of the abdominal segments more clear,
while there is a tendency for the bands to
fuse, which becomes more pronounced in sub-
sequent moults.

Fuller details will be given in a comprehen-
sive paper under preparation.
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