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INTRODQCTION | |
The term ecdyued carapace 15 used to d1 tlnyuloh that part of the exoskeleton,
correseondlng to the carapace, whlch is shed, each time ecdysis (or moulting)
.occurs, frorn» the a_ctual carapace which is an integral part, of living or, in
preserved sbecimens, intact prawns; |
Estimates of size increase in.prawps are.usueilj'ceiculated from measurenents
of (a) totel length from the tip ot the rostrum to the base of the spines on the
teISOn (Forster>l951 Reeve 1969), or (b) carapace length measured from the post-
orbital nargln to the mld—dorual posterlor margin of the carapace (Cole 1958,
Farfante 1969), or (c) llve welght as descrlbed by Poroter (1970).
Eacp of.these methods 1nv01ve the capture and manlpulatlon ‘'of the prawns
to be meesered'and:this can cause considerable.stress, particularly to newly
‘moulted rndividual_s. In addition, sipce’it is freciirently desirabie .to observe
the pattern et groﬁtb (Kurata 1962), measerements must be made during each inter-
moult period.’ In &oung prawns this means disturbance as often as every three
days. When prawns are held in individual containers, for example in nutrition
experimente (Fersteruand Beard l9735vaﬁd ppllution:studies (Wilson and Connor l97l);e
where it ie.importent that the incidence of cannibalism and shock is minimized;
the ecdysed carapace may be removed frem the container and measured with very
little disturbancevto the prayn.‘_In;this way the frequency of moulting is recorded

N

and the increase in carapace length at each.moult is measured directly: This



iud
Thünen


report describes somne of-tﬁe"factors that can influeﬁce'the‘ECCurdcy of measufe-
ments of the ecdysed caraphceQ |
METHODS | |

Measurements of ecdysed carapaces were made with a binocular micfoscope
fitted with a 20 mm graduated cyepieée and a vernier micrometer fitted with
pointed jaws (Cole and Mistakidis 1953). The latter was nodified by the addition
of a short épring between the clamping collar and the movablénﬁaw (see Figure 1,
Cole and Mistakidis 1953). Thisvreduced oscillaticns of the movable jaw parallel
to the axis. of the microme;er spindle:  otherwvise these developed when the séindle
was rotated.

Carapaces of-prawns in the size range studied were not particularlstﬁroﬂg
and were liable to distort unless supported while being measured. Microscbﬁig
measurcments were nade witﬁ the carapace supported by water or preservative in a
watch glass. The micrometer, which had the great advantage of béiﬁg very rapid
in operation, was more likely to compress unsupported carapaces, particularlyv
those below 10 ma in size. It was found by my colleague, Mr E&ge,'that more
consistent measurements were made when carapaces were placed on a tapered glass
tube at a point vhere the diameter of the tube was sligﬁtly less than the external
widtﬁ of the carapace, Live pfawns were measured with the micrometer.

Penaeus occidentalis and Macrobrochium rosenbergii were used in this study,

since specimens were readil& available in the laboratory. They raﬁged in size
fron 8.8-18.7 mn carapace length. =

The prawns were kept separataly in plastic é&htainers for 16-20 days in a
flow of ecither full salinity water or brackish water at 28 degrees C. Each morning
the containers were inspected and any ecdysed carapaces found were removed with é
large bore pipette and mecasured. Prawns that had not ﬂoultéd‘were also measured.
The carapaces were tuen preserved in cither 47 formol saline or 70% ethyl alcchol.

They were subsequently. measured at 3- or 4-day intervals for 6 weeks, to determine



any variatioh invienﬁth“during preservatinn. In addition 14 newly ecdvsed
caranaces (9-16 mm length) were held in warn sea -water for 24 hours hefore
measurenent so that the extent of deterioration could be observed
RESULTS '
Repeated mehsﬁreﬁénts of machined metal biocks showed that over the range
6-15 mn accuracy was similar with both nlcromcter and microscope. In each
sat of measurements the standard error, exnrassed as a.percentare of the mean,
was- less than 0,27, ' . ' _
Caraphccb over 15um in lonnth were difficult to measure with the rlcroscope,
~since they occupied the extrene edres of the field of vision. Fcﬂyqod ' ‘
carapaces ‘less than 10 rm in 1engthiwere best measured with the microscope, since
at this stage they were ecasily distorted by the jaws of the micrometer, Over
10 rmm in size the errors of measurine ccdysed carapaces with the micrometer o

were no preater than when the more robust live prawns were measured.

Repeated micrometer measurements of 16 live P, occidentalis and 16

M. rosenbernii were made over neriods of 20 and 16 days respectively. 1In
addition 10 reneated measurements were made on 13 ecdysed caranaces. The
mean nercentage standard errors of these measurements and the 957 confidence

intervals nf the mean were:

Live prawns : Fedysed caranace
Mean % SE * 95%. No. of Mean Z SE * 957 No. of
confidence measure- - confidence measure-—
interval ments interval = ° - ments
P, ‘occidentalis  0.25 = 0.06 237 .19 * 0,06 130
. Rangc (0.04-0,92) (0.10-0.48)
M. rosenbergii - 0.18 = 0.04 213 -

Ranpe (0.05-0.33)




Pepeated measurenents of thg_}3‘ecdysed~carapaces (mean 12.37.mm, range .
10.37;15;49 mmj gévé tﬂe stanéard‘deviationldf thé pgéns from each carapace to
be 0.073‘or 0.59% 'of the mean‘(12.37 mﬁ): fhus 957 of the mean lengths obtained
in this way were within 1.18% (2.3 0.59) of the actual length}“.for examplé, a
carap;ée_of 12:0O‘pm éight_be ex?ected to‘Qafy ﬁy 0,28 rn (11;86—12.14 nm).
Eighty-two ecdysed carapaces-:were collected and preserved for six weeks in
either 47 formol saline or 707 ethyl alcohol. Those that had bégniblaéed in
'.alcohbi"appeargd to ge firmer Qnd more résistant tosdisgortion b& the jaws of the
micromete;.evep éfter three days’ preéervaﬁion. bThe standard error was again |
determined.as a percentnge ofkéhe ﬁean for each series of individual carapace

neasurements, and the mean and 95%.confidence intervals of these were: = .

Preservative . Mecan ¢ SE % 957 No. of measurcrents
i confidence interval

4% formol saline . 0.20 & 0.08 262 | e
range (0.03-1.39) . .
707 othyl alcohol- -~ 0.14'% 0,03 276 -

 ranpe .- (0.05~0.64)

This showed that neither preservative caused a significant increase in
variation in the measurements. The differences between initial (before
preservation) and final carapace lengths were compared with zero by means of..

"students" t test for each preservative separately. The results were:

Preservative Mean difference in ™ 957 confidence limits

47 formol saline - 0,01 -~ T - 0,06 to + 0.04
range (- 0.31 to + 0.77)

707 ethyl alcohol - 0.02 - 0.04 to + 0.01

range (= 0.14 to + 0,15)




There was no significant increase or decrease in carapace length after six

weeks' preservation in either présefvééive'at the 95% level.
Carapaces that were not pre;erved but left in ﬁatm sea waterifar'ZA hours
became too fragile to be accuratély measured. -
RECOMMENDATIONS
On the basis of these observatléns experiments- using 1nd1v1dually held
prawns at Conwy are routlnely 1nspccted as early as possxblc each mornlng. R
Ecdysed carapaces are removed with the least possible dlsturb;nce to the'préWn
andkmeasuréd under the binocular ﬁicroscope, unless theymexqeed lOAﬁm 1éﬁgth
in which case a micrometer is used. When it is necessary £o delay measurement
the carapaces may be preserved in 707 ethyl alcohol which is more pleasant to
use than 47 formol saline.
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