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* AND ITS. DAMAGING EFFECT UPCN SOME GADIDS
by Hans MANN

with 10 Tables

(A) INTRODUCT ION

The copepods_which are parasites on marine‘fishes

“have been studied so far almost exclusivgl& from the;Zooldéical
.;ﬁgint of view, and have beeh given hardly any considerati on
i}in-fishery studieg. In general, only a slight damaging

éffect, if any, was ascribed to them. However, in freshwater

UNEDITED DRAFT TRANSLATION
i | A 4 o ' Only for informatfion '
R | TRADUCTION NON REVISEE

R 4 _ . Information seulement
o : ' _ .




5
~ ¥

-2~

! fisheries, the destructive effects caused by the copepods

i'parésitic on the gills of food fish are very well known.

For example, strong infection with Ergasilus sieboldl on tench

may lead to the extermination of tﬁe entire teﬁch population
in a body of water, neceésitating the use of another type of
table fish in the infected body of water (10). Recently,
increased attention hés been given also to the well-known

skin parasite Argulus foliaceus, since it became known that

it is capable.of'transmitting the pathogen of infectious

abdominal dropsy (L4).

(B) BIOLOGY OF LERNAEOCERA

Among the barasitiCQCOpepods living on food fish in
the‘sea, the specific form Lefnaéocera branchialis has.special
parasitic habits whiﬁh"wouldﬂseem to indicate damége to its:
host. |
| * This parasite livés in the gill chamber of cod and
similér fishes. - In order to understanq its destructive effedt,
it i1s necessary ﬁo make some brief statements concerning the
biology of this:parasite.,

| Lernaeocera does not live‘on the gills - as the better-known
ergasiiids do —;but, rather, on thexiﬁnéf_wélibof the gill
éhamber. - The mature parasite can be'recoghized very well with
the naked eye by 1ifting up the gill cover of the infected fish.
&hé.s—shaped,Acurled-up body and the ramification of the head

section in the form of antlers are particularly conspicuous.




The nauplius larva, which is characteristic of copepods,
1leaves the egg and develops to the copepodid stage after a
'number of moults. Up to that point, both sexes develop in
':ﬁhe same manner. In the copepedid‘stage the parasites settle
on the gill arches of flatfishes, clinging to them by means of

AR frontal thread. The copepodid stages become capable of

aproductlon and copulate already on the flatfishes. The

ertillzed females leave tne fish and swim around freely for

or other gadlds The males die since they have fulfilled their

taS_k_.- _ V |
‘The‘impregnated fehale settles on ﬁhe wall of the

gill caViﬁy of fish of the Gadus species and undergoes &

'péwullar transformatlon._ While'its head eierces thfough

the wall of the gill cavity in -the lePCtlon of the heart

@f the host fish, ‘the" segmentatlon of the body bradually

:disgppears. When'the head has reached the tlSnue of the

éﬁ%& bulb, the anchorage is achieved by foldiﬁw forward.

It ee processes which are at an angular position in relation

0 'ach other,laterally at the end of the head - and these

p’Q.esses 1ater develop ramlflcatlons at their termlnal

:ill form.' When the individual is finally anchored, its

_theglongltudlnal axis, In the meantlme, it has grown_to at

a short time until they have found a sultable host, e.g. ‘codfish

had




l-‘a’ﬁ’cached to entangled strlngs. Neither antennae nor limbs

.have developed, and- are stlll only mihute appendages in the

ﬁqameTstate as they'were in the eopepodid stage.

s .The name "branchlalls is aetually wrong because the
ara31te does not 11ve on the gllls but penetrates into
‘h:“tissue of the Qulba That tissue is capable of oompensatory
_ekening,andrhas a gignificant reserve material of embryonic

s in this organ (l4). As investigations have shown (1),

Rlé) (2), the pirasite does not take blood for its food from
the aorta proper, but rather from the smaller vessels of the

;Wallg. In addition to the bleod from the host, which represents

““the main food, real tissue was occasionally observed in the

Calimentary canal of the parasite.-

= {6) INVESTIGATIONS CARRIED OUT SO FAR CONCERNING THE RELATIONSHIPS

' BETWEEN PARASITISM AND FISH SIZE

Opinions differ widely on damaging effects.upon the host

wY§§he paragite Lemneocera branchialis. CAPART (2) does not

l:écmibe great economic significance'te the parasite;

'A_ hough fish may be 1njured by the para51tlzat10n, as a

‘Q‘Eequence of which loss of blood or an 1nfect10n may occur,

\bresence of the papas1te-1s not regarded as having an

ﬁtial‘influence upon the mature fish. _In contrast with

oplnion, however, T. SCOTT (12) rerrted the observation

ﬁhat whlting and other gadlds had becomie emaciated in cases of




“hfeapioﬁfkith>Lernaeocera that haad sucked out their blood.
iA;{gchT‘(l3) also distinctly notedvan effect of the paragite
'§5dn:£he host fish at the time of the great infestation of
'$ﬁhitings in 1928. VON OORDE DE LI&T and J. H. SHURMANS STEKHOVEN
(9) report that Lernaeooera branchialls would seem to cause
.raathlng dlfflcultles and heart ‘trouble in young Gadus morrhua.
In ovdef to shed light -on the question of the destructive

ffect of the D&P&Slte upon the host, 1nten31ve investigations

i héVe'been carried out on various gadids in the North Sea.

(D) METHOD

S According to the observatioﬁs made by SHURMANS STEKHOVEN
ﬁ:_and‘PUNT (15), the major infection of gadids with parasites
‘?is‘supposed to occur in“midsummer or at the beginning of falll
‘Most of the fresh stages of infectidn‘are found in September.
3%Q§sequently, we started our investigations in the late
\ﬁmmer'months of 1949.

: On the fish market of Cuxhaven, freshly caught cod,

haddock and whiting specimens, which had just been brought to

shdre, were examined to determine Lernaeocera infection.

o examiﬁed weré large numbers of fishes which had been

\ght to shore in:Cuﬁhaven from cdtters. Fréquently,

SfI kﬁs from secondary catches on crab cutters were also
hanked for 1nfect10n.“ Qn-research voyages with the research

er "Uthdrn" some fish were(aﬁgioff Helgoland with a

'(Knﬂppelhetz) and the fish were examined for their
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For all fishes the total length and body weight were

\ffdeﬁérmihéd, and the length-weight-coefficients were calculated

AN S 17
t %fromnthese figures, on the basis of Larsens! formula g # igé

A number of data are already available about the coefficients

for fhe most important Gadﬁs species (8). 1In comparing our
figures with those of LUNDBECK, it must be pointed out tha
N dead '
"ion'fish that had not been killed as yet, whereas LUNDBECK
:fworked mostly on Tish that had been killed for marketing,
lkglnibrder to eliminaté in‘dur.investigations the various
Yipfluences upon the length-weight ratio, such as age and
}.saéson (8), the length-weight coefficients were calculated
%\separatély for the individual catches.examinéd and the
data obtained initially compared in relation to each other,

(E) INVESTIGATIONS ON WHITING (Gadus merlangus L.)

:ﬁpon growth becomes clearly apparent, was obtained on
30 October 1950 between Helgoland and -the floating light

"NBSSel Feuerschiff Elbe I. A total of 75 whitings were caught;

}?i; i.e. 284, were infected with Lernasocera, The length~weight

;Qefficient of these fish was calculated at’'5 cm, intervals,

,}ﬁéing, however, only the healthy, nominfected individuals.

:ﬁﬁ@éﬁr‘figures were determined partly on kiiled fish and partly )

Uniform materialgwhere the influence of the parasitization

B

[r3s




TABLE 1

Length-Weight Coefficieht of Healthy whiting

S . ' (Caught on 30 October 1950 off Helgoland)
| " o .
| Length.inem G __
15.-19.9 0.766
249 0,809
25--29.9 0,830
30330 0786

For the sake of comparison with this table (No. 1) with

~ the length-weight coefficient of* healthy fish, the data for

infected fish are given in Table 2.

TABLE 2

Length-Welght Coefficuent and Underwelght of Parasitized Whltlng

(Caught on 30 October 1950 off Helgolana)

Nos Iﬁgngth We 1bhtc Infeetion - Underwel g,ht
. in 9,
1 12,7 13 0.035 L -
.2 143 ] 0.684 ]

3 14,7 23 0,721 1

i 10,7 - 29 0,623 2 i9

5 17,0 34 0,692 1 10

6 17.5 38 0,709 14 8

- 18.0 42 0,72 1 0

8 20,2 54 053 1 20

9 22,5 97 0,651 1 0

10 2.8 92 0,777 1-+ 4

11 23,0 92 0,536, 14 7

' 12 . 230 92 0730 - 1+ 7

13 23,0 95 0,781 ‘R 4
14 23,1 109 0,884 IR 0 .

157 24,0 125 0,904 1 0

16 24,1 95 0,679 1 6

17 248 119 078 R 4

18 25,7 109 0wl PR 23

19 28,2 109 onido o 2R 42

20 295 200 Iy R 0

2 29.6 220 R R 0

= Lernaeocéra With egg sacs
R= Remainder of hsad
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In almost all cases, the length~weight coefficient is Z;;é;§

1" ‘lower than that of the healthy fish, i.e. the fish weighed

less than they ought to,considering their length. This
pocomes particularly obvious in cases of fish No. L, 18, 19;
.+, Those individuals had two or three parasites on their gill

. arches. In some parasitized fish (No. 1., 15, 21), however,

the coefficient is as high as the normal value. When these
fish with normal length-weight coefficients were investigated
in greater detail,‘it~becaﬁe apparent that they had been
infected with either very yong parasites which had just
settled,or still showed the so-called "Penglla" stage:

br only remaiqéers of earlier older parasites which had already
‘died were found bétween the gills. PFrequently, the chitinous
skins of the heads of dead Lernaeocers are found between

. Lamellas.

the gill Leaﬁée#s or on the wall of the gill cavity.:

Whereas the soft body had already aecayed, the head with the
- _hook-shaped processes-was preserved. Whenever only the

remainder of theAdeéd head was found in such cases, it can

be assumed that the host fish survived the damage to 1its
health and has already compensated_the weight difference.
In cases of recent infection as in some individuals (e.g.

" fish No. 15) in which the fish is in a very good state of

nutrition, the parasitization is not yet reflected in the
+ length-weight coelficilent, i
The effects of infection with several parasites become ::.:!

apparent particularly in two fish which were caught on
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L, August 1950 off Cuxhaveﬁ. Both fish had been infected with
two living and two dead Lernaeocera; the coefficients amounted
to 0.4.97, aﬁd 0137 respectively, whereas the normal values of
the healthy individuals caught at the same time amounted to
0,809, and 0.830 respectively. The 1owe§t length-weight
coefficient recorded in our investigations on whiting specimens
amounted to 0.346. In the latter case, the individual originated
from a lafger catch, from a qrab cutter, off Kugelbake near
Cuxhaven, on 26 September 1950, The individual had a length
of 27 cm. and a~waighfi68 g. An exceedingly large parasite

Wi th mature s:gs Qas found on the giLls. The fish was
emaciatéd to such an extent that it showed the ﬁypical
"ﬁ%fe~edged” back which had been observed in freshwater

fisheries on bream (Abramis brama I,.) which have been

infected with Ligulag. T. SCOTT (12) must have Tound
similarly emaciated gadids, and consequently such destructive

effects are no exception. Accordingly, it would seem to

avpear that not only the number .of the paraéites, but also

the age of development of the parasite and the degree of
development of the sex products has some impoftanee~for the
extent of the destructive effect unon the fiéh.

Our further iqvéstigations have coﬁfirmed this
presumpfion,and we were able to notice again and againvthat
parasitization.wﬁh small, i.e. young narasites in the
"Penglla” stage, affected only slightly or not at all the

health of the host fish., The larger the narasite becomes,

oL
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the more the extent of the damage to the fish increases. The
number of whiting individuals infected with Lernaeocera in
oné-catch.cah.vary greatiy. In the above-described material,

28, were 1nfected. The 1argést infestation we were able to

notice in our 1nvestlbatlons was such that 757 of the whiting
individuals caught had Lernaeocera on their gills, 1In a

catch on 26 September 1950, 136 fiéh wereiexamined, 35 individuals
of which had par@sites,_i;e. approximately 25% ol the total

catch. Of the 35 infected individuals, 25 were infécted

with one parasite (71%), 7 weré_infectéd witﬁ two parasites. (20%),
and three individuals with three parasites (9%). A similar
distribution with regard to the number of varasites on the
gills. of individual fish was noted repeatedly in later
oontrol'iﬁvestigations; The largest number of.parasites

we have observed were 10 young forms simultaneously on one

™S
i...]
{0

fish of a length of about 25 cm, In order to ascertain

the damaging~effect of the pérasites uron the welght of the
infectéd fish} the "standard weight" of a number of fish

examined was deténminéd‘with the aid of the length-weight
coefficient, and tﬁe percéntage of the "underweight' was

then calculated (Table 2), It is obvious that as a rule

the infected figh are SFIO per‘cgnt‘lighter than the individﬁals
without parasites, More than 10% underweight was observed

on fish with more than one oar351te on thelr gills (No, L, 18, 19).
With an increase 1in the number of naras'fe%, the welght loss

increases (No. 19). 'The‘largest underweight was observed,
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of course, on the fish already mentioned which had reached a

weight of only 68 g. with a length of 27 cm.: this individual

had only ;2% of the weight it should have had wrder normal
conditions considering its length., These iigures show clearly
that a destructive effect is noticeable i.-cases cf infection

\ with Lernaeocera.

(F) - INVESTIGATIONS O COD (Gadus morrhua T.)

In order to examine the influence of the narasibe

upon cod, anlarger series of measurements was carried out

on the Cuxhaven market, summarized in Table L. ‘We were

able to examine, at the same time, 1i§ing,fish which had

ot yet been.cut up from the'secondary catzh Frﬁm the
-cutters, As in the case of whiting, the length-welght
coelficient and the pércéntage of underwelght wéré célculated;
Also in this caée, interference with the growth of the cod
specimen was observed in cases of Lnfcétion with Lernaeocera,

The underweight was particularly vnronocunced when several

parasites or mature parasites with egg sacs were wresent

in the gill chamber. The largest nuhbef of narasites

obéerved amounted to 10 on one fish; If the severity of
infectién in youhgef individuals (Table hj is compared with
market fish (Table 6), it is abpareht that the younger
individuals were infected to a greater extent. . In our
investigations’on_cod'individuals:up to about 30 cm., originating

from the vicinity of Guxhaven up to Helgeland, we noted an




-1l2-

average 80% infection. Fifty per cent of the individuals had
only one parasite. Fifteen to twenty per cent of the

infected individuals had two parasites in the gill chamber,
whereas the remaining distribution was as follows: 3 parasites

10%, l. parasites 5-10%, more than l parasites uo. to 5%. The

~older fish ready for marketing had only one parasite in most

cages, rarely two, and the maximum observed in one case was

six small parasites at the same time on é cod specimen_of-

1320 g., 52 cm. in length,  These figures show clearly that

a multiple infection én the same individual 1s possible,

and has also been noted by SHURMANS-STEKHOVEN .(1L, 15).

Young individualé are not immgne, as had been formerly assumed,
We would even assume that several iﬁfections,may.occur at

the same time or in rapid sgccessiontin short intervals since-
we frequéntly found paragites in the same stage of development

on one and the same fish.

TABLE 3 -
Aovand (wngullrd )
‘Length—WSight.Coéfﬂ}cients for Healthy Cod

A
Widgl has, perk ol beon Cal, Up

Lengthr _  C_.
up Lo loem 0 0952
1G,1--14,9 0,828

15 19,1 0913

20 219 naly

25 —299 0,742
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TABLE I
SN Parasites on Cod net—yet Lub-Lp
: . :
' Secondary Catch from IFishing Cutters from Cuxhaven

Caught in September and October 1949

. Infec- )
No. Length Weight C tion ™ erweight
\ e M
1 99 1.0 0,722 1 24
2 9,9 75 0,173 1 i9
3 10,3 85 0,778 i 1
4 11,0 93 0.736 2 2
5 11,0 9.8 0,736 2 12
6 11,2 11,0 0.738 1 16
&. T 112 10,0 0.712 2 14
{ 8 114 11,1 0,749 4 1
9 114 11,1 0719 4 10
10 14,5 23,0 0,754 1 8
11 15,0 24,5 0,728 1 - 20
12 20,9 53,0 0,603 2R 34
13 21,2 73,0 0,787 2 0
3 14 21,3 030 0,634 1 31
N 15 21,6 08,5 0.679 IR 26
. 16 21,9 12,0 0,686 1 26
17 22,5 60,0 0,527 R 33
18 22,5 95,0 0.834. 1R 0
19 23,0 it 0,637 3 © 31
20 24.5 70,0 0,476 2 35
: ' 21 24,5 95,0 0616 2R 30
. 22 25,5 122,0 1,736 1 6
23 25,5 122,0 0719 2 8
24 21,5 156,0 0,750 | 4
25 37.3 371,0 0715 10 -

CTABLE S

Length-Weight Coefficient for Cod Individuals Without Infection -
it Qulte
Calculations based on, Individuals which-had been-Gut-Up,
LAY

Brought to the Shore at the Cuxhaven Fish Market,

R in August and September 1949
Length wem G
o9 116
500 A 1.032
3559 107
o ol )05
tuo i 049149 .
Wi 89 0,904
o 4 0.900
9 4y 0,857

lon 1ot . 08437

x
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TABLE 6
Yotled
Cub~Hp, Cod Infected with Parasites -~

‘}.'Catchﬁ‘st Fladengrund and Gat in August and September 1949

(Cuxhaven Fish Market)

Nou Length Wnght dInfeCtibh;ynderweight'

om

1 - M 350 0,890 1 —
e 35 380 0,886 i —
3 43 765 0,962 1 —
B "4 45 765 0,810 1 28
: 5 52 1320 0939 6 9
K 6 55 1240 0,745 2 - 30
o 1 62 1915 0.803 1 24
e 8 82 4800 0891 1 9.
e 87 6900 1.05 1 0
ta 10 90 5480 0,752 1 17
K it 91 5770 0,766 1 1o
2 12 97 7900 0,865 1 0 ‘
2 13 97 8530 0,978 1 0
14 160 6900 0,890 1 20
15 103 9340 0855 1} 0 .
! 22 ,

16 104 | 7400 -~ 0,058

»

The infection is ﬁot absoluteiy resﬁricted to early
Adevelopment "becauso ‘ve also found young specimens without

;any developed egg sacs on LlSh ready for marketing (e.é. on
. "an individual of 100 cm. and 6.9 kg Ye However, on larger

o fish, old parasites with developed egg strings are predomlnant.’
: The smallest infected cod.indlvidual we were able to
~é$§miﬁe W5 9.9 cm. long and weighed 7 g.; fish less than -
f9§9m, in length were alﬁays free ffom Lernaeoﬁeré. It may

v be éSsumed that in tha.caée of.-cod, similar rslationships
:ﬁefweéﬁ the fish migrations and infection with Lernaeocera

ijfandhi&lis exist, as have been presumed by SPROSTON and

> ;HARTLEY'(}6)'concerning whiting (Gedus merlangus) and pollack
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\%‘fgny kind of infection. ' Infection oceurs only at the moment

ﬁhen the young fish migrate from the open sea into the

"iastuary. This is quite under&taﬁdable because flatfishes
‘ilive there which act as intermediate‘hosts for the parasite
;-§1Q§2naeocera. .SPROSTON and HARTLEY sti1l présume that the
;ﬁin§§cted fish act?hgrmally and do hot return to the open
f’ség‘since infected fish have never been found in deep»wateruln
‘Etés case of whiting and pollack. We were unable to confirm
if%ﬁi@ observation in our investigations, because we fquﬁd
t;Le%naedcera infections also on ced, héddock and whiting'_
j@?ﬁght at sea (Table 6), The fact that the infection appe ars
f”tgﬁbé glighter in large fish may be éxplainéd by the f act that
i&ﬁ; moré heavily infected young_stagéé are‘also more heavily
ﬁ%dﬁﬁaged.in accordance with the infection. Consequently

t:‘~'~' . . ' P
' "they are more likely to fall victims to,fish of—prey or to

pérish as a_cdnsequence of the parasite infection proper,

¥:W§uld still be requifed cdncefning the existence of a further
?Lséiection présuﬁed by SPROSTON and HARTLEY, namely that the
.:V\ihfectea'individuals do not migrate to the open sea. Quite
:ffrequently, the remaiqgefslof dead Lernaeqbgra are found in

‘older fish next to fresh parasite infections. This proves

that new infections or .secondary infections may occur at any

time also in more mature stages of the host fish.

| ﬁpus leading to a natural selection in this manner.  Evidence
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A difference in the degree of damage in older fish as

Magéinst younger fish was noted only under certain conditions,

In smaller fish, welght is always clearly influenced by the
pgra31t1zat10n. The growth of larger fish is also affected

i

i+ by the parasite, however in most cases the larger fish are

gb§bter able to compensate the welght difference that exists

“apparent if the degree of infection is examined. Almost

(G) INVESTIGATIONS ON HADDOCK (Gadus seglefinus)

In the same manner as in the case of whitingvand cod,

o §§rnaeocera infection was also examined in haddock. Material
c\{‘ .- .

iﬁ@éﬁaVailable to us, partly fish ready for marketing at the
auctlon, and also smaller fish from the secondary catches from
”fishing cutters. Again, the 1nfectlon was partlcularly |
f,aavy on the smaller fish which had been caught in the area of
Qiﬁhe estuary. In general, according to our investigations

- from 1949 to 1951, about 75% of haddock individuals up to

25 cm, in size were infected with Lernseocera., In cases of

fish ready for marketing,.infection ranged from 20 to 30 per cent,
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Fpom the point of weight, infe;tion waslalso more noticeable
.on the smaller fish, as compared with the larger individuals
gbove 30 cm, In the majority of cases, the émaller infectgd
fish had an underweight of 30% and more, whereas this degree
. of underweight was rarely feéched in cases of larger fish,
$‘The'number of parasites was also higher in the case of small
' fish. Whereas only 10-20 per cent of the fish ready for
‘marketing had more than one parasite, the smaller fiéh‘had

‘hnltiple infections in 50-75 per cent of the cases., Occasionally

ﬁphe question was raised as to whether one side of the gills
.1"was particu1arly favoured By the parasite. Investigations
Kin.ﬁhis respeét on our material showed that both sides are
*evenly lnfected by the parasites. It does not seem to matter

Vin cases of secondary infections, whether one or the other

SE side of the gill chamber has already been 1nfecteda

TABLE 7

g,wtté;l

Length-Weight Coefficient of Cut—Up Healthy Haddock

October 1950 on Fladengrund

Length m Om ¢

. 3539 L12
4014 0,951

4549 , 0,905,
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R ~ TABLE 8
Cut-Pp Haddock with Paragites (Cuxhaven Fish Market)

Caught in October 1950 on Fladengrund and Gat

No. Length Weight CfInfection(ynderwéight
£ o X

N . cn
: 1 32 T330 1,00 1 11 .
2 31 T 330 0.839 1 25 '
3 314 350 0.89 1 20
4 3t 420 . 1,07 n -5
5 35 475 _ L1l R 0
i} 30 430 0.922- R 18
1 T 36 480 1.103 2R 2
8 30 0 116 R 0
9 37 ] 146 1 (]
10 38 500 0911 1 19
1l 11 040 1.0 i 0
12 42 700 0,946 2 T
13 42 800 1,08 1 0
14 48 625 0.501 1 38
15 . 35 795. 0,478 1 47
TABLE 9

n.ouw\l{

Length-Weight Coefficient of ﬁealthy‘ffladdock not—yet—6ut-Up
N LAY

(Caught in March 1950 off Cuxhaven)

'Length in’ C; : —C—

14--19,9 0.957
20--24,9 0.951
""’“""pv——-—- ' /

i
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TABLE 10

Haddock net—@ut=To, Caught off Neuwerk on 2l March 1950

. S A
. No. Lengt i :
No. L %mp Weight c Infectionnynderwelght

1 142 17 0594 1 40
2 148 17 0sM . IR 47
3 148 18 0555 IR 34
4 148 20 0617 3R 38
5 154 2 0712 2 28
6 156 24 0,632 1 36
7 158 17 0431 2R 56
8 160 2% 0,633 3 30 _
9 165 28 0623 © 2R 36 X
10 165 29 0,645 1 -3
1 1607 33 0710 - R 28
12 . 1972 AT 0664 2 23
13 205 82 0951 1 -0
14 229 . 80.  0.660 i 30
15 2355 - 85 0.653 3 al
16 23,7 71 0,534 2R a4 .

(H) THEE DESTRUCTIVE EFFECT OF THE PARASITIZATION

‘ Through measurements of three Gadus spedies, whiting,
 §’cod and ﬁaddock, wé weré able to prdve that the fish infected
»; »with‘Lernaeocera had ac£ua11y suffered damage. The majority
T-ﬂ‘ofnthe parasitizgd {ish wéighed less than they would have had
§§o weigh normelly in accordance with their length, »The damaging
t“:i\éffect'increéses with the:number of parasites in thé gill

chamber, Similar observations have been made in the freshwater

\zfishéries establishments (10) onlbream (Abramis brama) and on

tench (Tinca vulgaris) which had Beeh infectéd'with the
copepod Ergasilus., In cases of slight infection,;the fish
fwéfe of.norﬁal weight,.but'as soon as the number of éarasites
on the gills had exceeded a certain limiﬁ, the fish became

visibly emaciated. ‘The same observation had been made on fish-




roportionately with increasim ge}_ Such rising growth

Mhibltlon W1th increasing age is understandable since the

fect of the oarasite (Ergasilus) upon growth increases

ith‘time, i.e.ﬁtheflonger*thb.infection lasts, the~greater'it

be. Thls observation would not seem to apply to 1nfect10n
Lernaeocera, because in the ease of older flsh a slighter
\b trﬁCtive effect wasinoted almost 1n all cases - expressed-
?n‘relative underweight - than this was the case for young

Thls may be explalned in the following manner' the

ail"heavily damaged fish will never be brought to the

m&rket because’they:&isappear and cannot be found later.
one muet assume that the 1nfected flsh overcomes. the
Astructlve effect whén the para31te dles after the formation

he egg strlngs. This would seem to be conflrmed by the

seem‘to exercise an 1nf1uence upon the degree of damage.
‘5frequently noted in oLder fish that the parasites had not
"etrated into the Bulb as was mostly the case in young

‘sh'- but had_become anchored’in the Aorta ventralis.

Méreover, the reaction of the host to the parasite differed
ae we noticed on 1nfected cod, In cases of young . flsh,

;he parasite was frequently'only very weakly anchored in the

hoet i.e. it was extracted without great dlffioulty; In
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the case of larger fish, this was quite difficult in most

cases. It became apparent in more detailed investigations

that in the case of large fish, the head of the parasite

T L

was surrounded by growth of compensatory tissue of the host,

SI7EL

and that the parasite was more or less incansulated. We

T

would therefore assume that older fish are capable of

A

AR AT L I X

... % . an increased defensive reaction than the younger specinens.

In order get an indication of whether cr not the

1eﬁgth of fish wés also affected by the varasite, in addition
to the weight e-' we ascertained the_length of
the head in infected whitings as well as in noninfecﬁed
whitings, and established its relation to total length,

The cbmparison resulted in no difference'between parasitized
and healthy fish., This finding confirmed the observatlon
‘made by'LECHLER (6), i.e, parasitization alwéys'affects the
- welght more thaﬁ the length of the fish, whereas in cases

off deficient nutrition and protein shortage, forms develop
through starvation which are distinguished by particularly
lafge heads and exceediigly long tails from the'normaily
shaped fish (18, 19).
Since earlier_fesearch workers (1l;) had mentioned

that fish infected Qith Lernaeocera occasionally had breathing
.difficulties, we made a number of experiments on the'okyggn
consumotion of whiting. The.method was the same as the one
4used in earlierlinvestigations on the oxygen consumption of

fishes (3) and consisted, in principle, of a chamber where
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the fish could breathe while water with a known oxygen content

‘passed through. From the difference between the oxygen content

in front and behind the breathing chamber, the oxygen consumption
?er gram of body weight per hour was calculated on the basis
of the weight and the duraﬂion of the experiment.

The-experiments wereAcarriQd oﬁt under a water temperature
of 109° with normal sea water., Thé oxygen consumption per gram
body substance in one hour amounted to3the following - as an
average of four exXperiments in each case: |

0.12 mg., for whiting with parasites and
0,17 mg, for whiting without parasites

Unfortunately, only a small number of experiments
could be carried cut since whiting, especially parasitized
individuals; can bé kept'in.aquaria’onlyAwith great ‘difficulty.
However, these initial investigations indicate alreédy a
reduction in oxygen consumption in the case of figsh infected

with parasites. Similar observations have been made by

JACZO (5) in his investigations 6ﬁ perch (Perca fiuviatilis),
which were infected with Myxosporidia on the gills. He als0
noted a reduction in the oxygen conéumption in the parasitized
fish, 'Cénsequently, we méy conclude from oﬁr investigations
that the breathing mechanism ié affected rather significaﬁtly
by theApafasitization. R |

It also seeﬁéd indiéated to carry out blood tests bécaﬁse
it had become abparent reﬁeatedly in earlier investigations
on freshwater fishés (10) that the blood composition may

be changed through diseages and parasites. Consequently, the
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! R 17\haemoglobin content and the number of the red blood corpuscules
3 - were ascertairied in some whiting individuals (investigation,

October 1950)., The following results were obtained:

N T e e .
K:\ - . . ‘ . . .
N . Haemoglobin 1 vy 3 .
co A . Content ‘rjggaggyte
Parasgitized whitings. .......... 20—229,. . 847500

Healthy whitings.................. 38—140%, - 202 500

1

| Also in this case, only a'few.measureméﬁts (10 measurements)
ZwefeAmade, and congeqﬁently_the results must be evaluated
E_with-great reservatibns. However, theAfigures obtained show
.}ffl§ k ‘.?that'parasihizaﬁion:can exercise an influence on the blood
cognt, as SCHLEICHER*(ll) had also~ascértaiﬁed»a reduction

in the.number of red blood corpuscules in pe}ch, the gills

of which had been infected w ith Trichodina.

On the»wholg,_the'physieloéical<invespigations have
confi?med-the resﬁlts of welght anélysis, ﬁamely indicating
that‘Lernaebcera.ipfectibn has é distinctly destfuctive |

offect upon the fish.

. . Summary
Whiting, cod and haddeck were investigated as to the infection by Lernacocera. The parasite
has a damiaging effect to the fish on which it is living. Generally speaking, infected fish have
a lower weight than sound fish of an equal size. The damaging affect increases with the number
jof parasites. The differcnce in weight as compared with sound fish ean be balanced, if the parasite
* dias and no new infection would occur. The weight. of infected whiting is usually diminished by )
5 to 10%. The-young fish of cod and haddock are infected up to 809%, The weight is diminished )
by 20 to 30%. The larger fish of thess spceies nre lesser infected, :
Infected fish have a smaller consumption of oxygen than sound fish. In connection with the.
contamination a secondary anaemia would appear. . : R
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