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e oriental fish-lice (Caligns orientâ.lis Gussev 195 1 ) widely spread 

arias.  

èèn fourid -.in the Sea.,' 

PhenoMerion,- of . wholesale Perishing ,:was'.,.-,twice foubd:-. Which' . af tér. 

exainina.tion .,-Wa.S:;:determ.. ined,  .te)  have  been Cansed bY:large amount .'o: 

n extensive research of the life history of the fish louse and the- 

'ossible-preveritive Measures against thia,paraSité. This  éssaY• will 

the life histor -.. 

received the assistance .of comrade - Ni :Cheng-chuan who provided with the 

: -.-neCeSsa.ry-M.aterialé;' .  comrade,: Wu - Ting-hu Who aseisted '• in  experiMents and 

1' the 'materials .needed were gatherec rOM Va.rious .apote  of the 



Peters 
• '•-•• 

ietween 19.5 g é :freelY'-'swiinming•-yOnng larVae were 

Obtàiried,:.'fr,ohr:''Culti'Tating•T;:„Éhé; -:•eggé"'rin  short  periods, Or. 'gathered : direct  

, 	 • 	 - . 	„.. 
frbiii: the water  lAï  the;',.pOndS .;:infeated-.•:With-.;:fiSh: liCe.•::_,The::-,ccilcir.-Of the 
• . 

. 	 . 	 • 	 ., 	 . - 	 • 	 _ 	. 	• 	• 	, 	, 	• 	, 
-Surfe.Oe of - the body and the structure  Of the':eyès;;: etc'. .viere hand7 

draWn aCcordingto ,:livé - speOimens. Soine others Wer'e'•drawn with reflecté17. 

- microscope :after  the  sPeCiMens were  fixed - . and  , treated with P\TA_:.  

There  have been more  than .',twenty  people  who  have  dOne'researCh.-.Wor 

n the:life histàry of thé Caligidee . The  person who fi-rst discovered  the  

ioe at• their- larva ,  stage'. was,. BurMeister 	 Tie :. treated them as 

an independent: genus., He was followed by Kroyer '(1837) Oodsj_r  (1842),  

and Baird '(1850):• who obserVed the nauplins :larVé.e.: , •:-•HoeVer,, they still 

genus'. 'Having-made a 

detail  ObserVatiOn. of the  deVelPPMent  of Éhe  parasite fOirrici;.pn the Skin 

of  the:Baltip,fiSh'IeucisCuS ,,rUtiltis ',:leller.(1852) . .becaMéj- thefirst one 

the parasite. This conclusion  was later proved by Nordmann (1864) and 

the term c al,i,mus was referred by him exClusively,. to the general chalimus 

,l,arvae -: of the cali'gtis*:' 

;atér; studieS::On':thrs'fielct •includeethoSe, of . Hesse f (1858); 

„ 
,fully -repOrted: the pareSite!s entire -deVeloprnental,"-process: 

cot -t , ' (1901) sttidied: the developMental stages of Lecacophtheirtis  

- néctoralibi.  (?). of which be descr.ibed  the  first Nanpliirs :stage,: the firs 

one  - of  whiCh .  posSibly 

•beléniged tO,,a‘ 'different 'a *È.éties)': - 



.r,apaZ,„an.! bbilito.. He reCorded  the  first stage of Naùplius and the 

Imes. three 

n. the thirty years ,that . followed, :  we  saw the works, of  followingi,: 

schdiers who studied  the  family of  fish-lice Wilson (19 05); 

- 	.P‘ I'ian' ..(1912); '; Scott  *.1913), Russell 	 Argilas . (1931); ,(1932),. 

:-.Mark.eWitech:: (1933) , GurngY.-- -( 1 933 ) 	(1934) ,. i3ére:,(i9,16). -Here we Shall 	‘. 

mention the  work Of- the more  outstanding ones' 

(1905)Wilson 	Made .detail description  of  the desieloPment  of  Caligus 

Metanauplius (which ac.tually is the Copepodiue stage .. writer), and 

beliehed. that  the  MetànauPlitfs would  have one or two 'inoultingS-. He 

also recorded  the  foùrth ChaIimus stage and believed that the.::Chalimus 

would undergo at least five moultings. 

urney 	 *.àbin.e.,-,  Careful' obserhat4riSf- On the '. development o . 	. 	 . 
- 	 - Caligus. centrodonti.  and. C..-laiiracis. -  He desCribed the ‘ second ,Naupillus 

stage,  first copePodius Stage- and,.the , fciUrth ChaliMus stage: The con- 

tribution he "made Waé rather 'important  and  it Was a*big Step.  forWard 

Érbm  the  work of - : his . pred.ecesSors..  

In  the past -  deca.de not muCh Wôrk has *been. .clone in this speCi.al 

field ... ThOSe who published their findings:were: .Kurien (1954), Carter 

,MaPkeb.. >6956 and  CalrierOi1: (195,6) 	The eiPedtihely deSCribed 

owever, none of 'them' contributeé the;:larvae :Stage  of  the:family of Caligus. 

more  than  their predecessors,7,di 

ifeHistbry  

te  Ovum 	The  eggs :Which': . are in ,the uterus. are .tightly Padked 

	 and their . . sizes  are smaller. - The ovum in ‘the egg-  sac are surprisingly . 	. 	. 
, 

the size' of those . i.nSide the uterus. The first  and the last ' 

OhuM • in'''.  the  sac ,aPP ear .to ,bé hemispher ical while  the rest are :a 



ci• 

Leir Si*.zes:lia.y. in the  :i.ange .  reCtarigular-, shaPed (.1à.tera1;:vieW). 

even manner: (Plate Owever .,' uè to  the  tine-veii- forCé they teceived- 

5 mm 	 Thei:are piled together>: in an  orderly, 

when.-'bein.g. excreted,  the  tWo sides of  -sorirè of.:the eggs dà-'not .appear to 

be sYmmetrigal. When  the  Sac is pierced,' the egg's that flow .out :aPpear 

to  have  the . shape Of  a  moon  cake (à -:moOn :cake iS moulded like an  aSprin 

tablet 'translator) reCtafigular  in  lateral:view Spherical in:medial 

view 	Thé embryo ',1s,;.situatediin - -. the-. .central part (Plate s  I, 

.the'. -iiery -beginning;`' the ,egga'.'are not' transparent.' They 'become  semi-

transparent  .when nearly ,.hatéhed. At this:. time; --the  eggs discharged from 

the driiary. are  elliptical 'Their :Size ranges are  381 mm .  450 mm  -,-x' 286 

mm — 375 mmi .  «; The embryOniO - naupli.u .,ilarva., can be clearly, béerithrough  the  - 	. 

rensluCent egg  membrane  The .  young .emhryo ,squirms., incessantly 

inside  the  :'ëgg  membrane  until it  breaks  through  the • membrane '.- 	çome-  out 
. 	 , 	 • • . 	 • 	 , 	 • 	 , 	 : 	• 

e.imature: : :eggS. eXude  one 	Oné:;•th.roUgh: the:wail.  of  the 	 all 

e: éggs  are  hatched,  the  emptied ovary is Still'ihiing on thp - :Triàtërri.aï 

body.„ Latér it  is '.slc:;T:ny. diOpPed off 

• The Naùplius Stage_ 	This  can  be' siib4divided into two  periods  

NauP1ius  and  Metanauplius 

Nauplius: en the  young embryo  in the  egg  breaks  through  the 

1DÊ OinèS ' hàtiP Membrane t,0 co 	
, 	• 	ï 	size 	' • 

The  newly hatched ,  nauplius 

va is either -ellipti_cal 	
• 	 :.` 	 • 

' 	 ',•. 	: 	; 	•• -• 	- 	
t have segment • The body does _no 270 mT,[r.'' - .. 405 	x  165 mm - 285 mm 

-; 

o , • „...brighter .surface  

'nauplius •arephotostactic and. • tend  - .to be  drawn 

The  naupiitis larva:has= three pairs of  appendages:- In the front -  is 

n the lateral sicles are the second and e first pair of appendage. 



t ird :pairs  of,:eppendagés, l'.The . first pair or,-apperidage 'là- Unira 

the  end,',..Of whièh  are  three  setae': 'tWo  long and one  short :' The  

are  plume.-4j,:ke  bristles; Ori:.,the. -oUter -  corner'1..of:',.thé'15à.se .  there'ere,  two '1* 

 small Spianes  and in the  ' -iriner,':oO- rner Of  the base  ;-..there is ..  One small spine' 

e': :SeeOnd  and  third  pairs Of -:, epP. eii.dagéS 	 7 n). are  

e second pair of  ,aPPérikl.à.ge- : has g. robûàt::'hàse. The  eXoPodite is divide( 

into .tout 

ite-:Is short  and  idckS Segments Att;: -Ïts 7 end  .there,is a big blun 

setae. 

e outer limb of the third pair of appendage is similar to that of the 

e 

•otion appears 

„Metanauplius 	•
• - 

- • undergone 

, 
''t becomes  a  metanauplius It  looks  similar to  the 

.".. 	
f 



he divided into three parts: --Cephalothorax; thorax  and abdomen

the  aPpearance 6f the.'çyçloPidUe; only-ità . -..tarapcae is wider„anci 

larVa.'ineaSnreS: .0 	 lerigt.h.: --The:. - bqdy.. - is segniented4 

initediately becôme-S  a  'copepddid 	 The  

taraPcae is wider and bigger. 

copepodid 

It can 

It has 

-  iii 	 i  

thé froht2of 

: 
CoMposed  of a pair of  

.thé dorsal  sùr.face,  

single eyes. Seven 

-While-inthe;p6aition Slihtlytowards 

- there uppearà à .coMpouncleye 

:e.71 

There are vertical lines on its body and creases on two lateral sicles o 

the . Posterior..., _Throi.igh the ectOderm àné-is able; to see- that in the 

osterior of the body there is the appea.rance  of the division segments ... . 

stage..(dqpépodid • A7_06 the basic  - founclation....6f. the  structure of the  next 

, 	 . 	• 
stage)  is  present.: 	 - 

.;Ccipepôdid  Stage 	When • the  Metanatipiiuu,larValhas 'undergone • one  . 	. 

The lengthi, of the carapace  is ,twice.-  as long as  that of the - rear; Part 

:ti  body.  
, 

..The'rostrum. -- turris -  towards the s'urface  of the abdomen 1H  

r 	 - 	 , 

, .diSappeare4 

....-pariU„-of•appendages are grOWn  out of  the. entral:- ..burfaCu..Cf  the  cel-_ 

phaléithoraX: i.r-st'l:anten- ha àèOnd' second ,maxilla, 

mandible-, first - maxilliped and ,second maxilliped. A.no ther appendage..  - 

irst•'„swinmière is also found 
, 

the çephalothbxux 

ira 	ntenna. (Plate" ". .consists of two Segments.' The outer 

side of the basal segment has two plume-like setae. Anôther,:pluMe-like 

at.....the-. end  of 
„. 	. 

the :basal  segment  tWelVe  plume-4ike briatles 

unOeii :length  are  irregularly :pl..aCed On'; the end  as  well as the  

anterior of the :terminal -segment 

édcind :AntSnnal' . <PIaté 	Of tén''prOtrubling out ::frdniji,..Catapace . 	„ 

to bèôomé. a  Prehènsiïè :organ., • Howëver, it still maintains t1-1- character.-- 



istiCS-f•Of the  'hiraMou.s ..atipénd.age. 	The  exopodite is  the..:. Slicirter::,.: The 
_ 

a.sà1  segment  has  a  ..b..1.tinotià-,  Pa.Pilla  and a  spine 	Thez:terininal-:segment?, 

ooks - -like  an  awi, with its 'Pointed end Oft .ent,eXtending--: to  the  midd4 

cur; s towards  the ventral surface . 	e .c aw is  the  instrument  with  

which the young parasite hangs on to its host. 	- 

Month - Apparatus 	It  lies  on  the -,Éredian .l..ine'...bbhind.« the second  'antenna 

thd. :yantrài 'sUrface, of carapace.' ItS.:'IpaSiC  structure  is similar tO 

cOmpoà& 

j1:1,à1P-0.;'-aPparatilà; 

a_ :bulging: base - ,Down.ward §_r. -it- -.gradually 'becOnies long_ and slitn..'-,:...Therà 

adult 	In  the--.1atèraI ..bulging, portions:- Of .,the; base of the  Mandible 

ére -arè--müSgles and Chitinous - sticks  both of whic.h  are  cOnnécted with 

candal 

nde_r nornial. circiimatanges; .:.it tûrns toWards the 

• 	 • 
Ne‘i.ertheléss_,' ,  the .,-6eposité 'conditibn, iS." some- 

intésv.seen.-.- 



-Side .Scif 'the: 

si three': setae tWo 

triangular pointed 

. - the  carapace.  Tt' is  divided into two, segments.: The  basal segment  s 

	

-robtist' 	short  while ,ithe'. terminal segtrient ià,.long. and. riarroTiler.,....:.Twc 

	

„ 	. 	 . 
- 

robliSt ' ..-sprittesare,tseen on the -  .zend 1 :: The  ,à- pineS  have  filters 

sméd by brietles; . The 	 lOngerr,than .  the inner. 

'.Clav,7-Iike spine. The use u ness., of  the fi 

sing  of  the mouth. Through the fUnëiti_On.. 

iiilhiped 

away. 

- ter:1'111,nel segnien: 



on the  median line  of :.the  4 entrai surface of the  cephalothorax, there 

extends from  the anterior to à . pidd0 immediately 

the  firs „ 

' pair of which is erect while the second  

chit inôùè rod 	Sometimesit •1:&',/àéen projecting  out  of  the  apex ip• 

àrv 



heed ' of the - parosïté  in môst cases ;.:hOwever  the  chitincius ;rod  and  its 

'region are Carried and folded:in the Ventral , surface  of  the parasite, and 
= 	 _ 

.Will not be  projected otit-untir ,the parasite- has-attached itaelf to a 

The  'surface of the  'projected rod shows  some ciroular marks. Its 

base  --Meet S.'..the.fi.é?t>1.441.---portiOn,:..Of'.: ,ther.. 	the  :carapace, and  On. Its 

sucker.: 

Thé thorax consista of three thoracic -  segments,' the biggest .of whic 

being ;thé-  one  'imMècliatelY "Underneath  the  corepaCe  The  cephàlôthorax  an 

the 

irst:',.EWO:PairS - Of . :Swimirierets.. are  -biramOns,- , 	 unirànmous. 

The  first Pair z , of  swiiMèrete:: (Plate I,„1:7)-: is::SitUeted  on  the median. line 

•.be  the  rear  ventral surface of the..:CeptielothOrà.X Connected.  by  

:thickeni.: ,  The  basal segment of the  'first i pair of  rawimmeretaiS: Short an 

robust. A plume-like bristle is seen on the outer lateral angle. The 

.nner limb  and the  outer limb each has  one segment on Y. ' s The second„ pair 

- swiMmérets -  (Plate  I, 18) is -located- on the -.Jfirst free thore-cic',.segment. 

plates  Which;'ingliried'toWordS.:ea.Chother, ,, - -:The::,prOtopOdité- Of .thé:. sécond.:: 

' pair''Of::'SWiitimeretareT:Shtirt, and  'robust.. :ItS Outer , lateral 'angle has 

pluMelike seta. The --inner:s.raMUS endyth&.oûter. ramus-eSch has One 

::SegMerit •On ly'[.;: 



ividecl:eégMents.. 

's- a plume-like bristle The:.otiter lateral-edge Of `-the last one from 

E'reely  in Water'.- 

second  'antenna n  either "-tti the ..skin 

f --, these-five periods séeS that  the  _parasite. goes throUgh‘ :molting  and  

rowth.-: -During the  hinting-  priicess " the ChitinbUs rod :which i the yOung 

parasite' uses::tii .;. tie and Suck. :itself  on the ,body, of the fish, does not drop 

'Off .  Therefore; one: More - "va.sair', Markt':i'S added'  onto  thé basal region 
: 	' 	 . 	. 	' 	• 	 - 

indication of the number of  _Molting as well as ita developmental ,  Stage 

eh& Chitinouà -rod, sucks;:.either oh ithe -' anterior' field of  the  'Scale of  till 

ÈiSh body or right thrOugh• the :epithelium ".6f the fin, deeplY . 'drawn- it- 

self to the fin - ray. The sucking -. is always tight and is unlike ly to 

ôtn.e;:b 

OhitinOUs 

donneCts the -carapace. Thé: latter case is especially common. 



Showing chalimus sucked• •  

• 

ell 2 ,e9zel-eiitiàeitt4..ht4Wiffeet4-4f# 'n• . 	 . 	 • 

ta.ge:•• •enO81  è - 19. 
, n 	 — 

chitinotia -rod -- :and''auck•.ïtself-dn.the  surface  of the 'body of the fish. . 	 • 

antenna: 

The  size ,of thé  body  has grOWn markedly' ,.: (Plate:II, .20) 	Carapaoe:, 

-apPears to  be ov,-al-shaped",àits: posterior. IS flatter.  Its s'.1engtil is_ 	. 

are  aftUated:in  the  centre  of dorsal surface  Of the :Carapace, 

forward..aS .later.M.Oitings; --and•davelopmen.t take :place, 

sWiMmèrets ha.k.7:&'clegenerated  and  redticed  in  Sie. The  endopodite. 



ong an ■ 

- 

elateJ: 

e :--15a# eji.la#di,hIeSïeld-o 

the ProtoPodite has now ."disaPPeare 

was in the inner latera 

become a long plume-11k  

àeeeilt1.1.P.P 

e left sicle 

-,(cOrioclite..ancl- endOPO'àiÈearé'',Of- Single - 



First pair of swimmerets 

Second pair of swimmerets III - 

Expodite _ÈndOpOdite 

Third pair . •o swimmerets 

The:letigthaniwidthofthe».abdomenareabotitthe,same The..five 

- 
- setae at.the posterior- . 	 , theUropod  have  relatively ;reduced: in siee , 

. 	 - 	. 
Also between',..the '..seçOnd. and ::- .the .fOlir411 	 s.rila.11., and _ 	. 

, . 
;'-i-indl,a .tin4t_aeea-baS.:.415.Pèaree.- 	' - 	 „ 

econd Period of the Chalimus Stage: Length: -  1.18 cm - 1.41 cm 

- :The',  'carapace  _appearS to he ,OValshaped (Plate .II 	A lunule . 	. 

s seen at the anterior. The two lateral éides in the rear coils somewha 

rdarlY and shows a ear;lobe shape. The first movable thoracic segment 

- 01.7:4)4 1,3T ::cloSed :np with  the dephalOthdraX  The second  moVable 

thoracic segment 	the  fdiirth .-.thoradid: segment, .has' beccillie  a Short but  

:Wide:- ..Segme4 he third-màvable- thoracic: segilient-,has bedome -wider ' than 

when it appeared in the previous stage. 

The relatively :remarkable. change -in..-thisHstage ïis founct_ in  theifirst 

maxilla (Plate III, 40). The triangular spine which originally was seen 
, , 	- -- 	-, -. eneath the vaccal funnel has now been obliterated;while - leloWthe- . 	_ 

irét antenna;41.ear - the-edgefof thefcarepade - abcivethe: -Secând-maxIlIa, , 	. 	-. 	.,.. 

-' 	
. there -  appears a .Chltincius _Send-Circular:- arc.; • or _ Sometimes, :a .:sma 	pap 11  

is'seen  on the  seinicirenlat  arc This.is,the first  maxilla: 

é setae on the, Oleolibils  have  beenVery Mitch degenerated, They  

ave become short and appeared spine-like. & first .pair  of  eWilrimereté 

Plate .68),IlasrcibuétiprOtdPôditeAsetàle . seen  on the outer 

.ateral angle. There is another seta on the inner lateral near the basal 

ortiOn.;:- • The eXOPOd'iteiS :elôngated,.,which begins  to  divide  into  two 



segments. The si ze of the éndopodite is reduced; its two bristles appear 

be  short 	 The  second and .third- pairs of  swiMinerets (Plate 

; .78) :-, a seta- i's - seen or ea.cb  of  ,the Outer lateral angles - ;of their 

' protopàdites;  the  eitcipodite  as  well as: thé éricliptiodite- shortly Will be 

.diVided- into ségmente. 'Right  now  however:the - division lirië is  not apparen - 

this  period there appears the fourth pair of swimmeret (Plate 

"WhiCh is uniramous 	On. the TOnter lateral‘.'àide: of  its  end :there, are  two 

sPiii-e-‘ like 

' 

 The forMülàè",  for the spines, and..'éetaè Of  the  three 
_ r 	, 
• 	 - 

econd pair of  swilmneréts' 	 I - 0  11  - 6. 	0 -- 1 1 - 6. 

,Third Period  of the Chalimons Stage: _Length: 1.37 cm - 2.25 c 

The - Carapace has exPanded  and  -looks  "like a àhield (Plate  11, . 22) . 

The  first -.'mcivable thOracic, éégmen t '.. has left only-rudimentary trace. ,The 

width  of the second _•mociable'thoracic Segmer'It is  about  1/3  of  the: width of 

e third movable thoracic segment is obviously bulging 

rotôpodite joins  the lunule  and the tWo:tOgether: fôrrrie a,. frontal plate  



irst pair of swimmerets 

	

Exopodi.te 	Enclopodi_te 

	

-o ,  III - 4. 	O-2  

6 

(Plate .111, 34) is -markedly divided into two rarauses:. the  endopodite and 

the  exoi3àdite. The endopbd.ite iS  long and  . stout,  with  a pc:tinted spiné 

'cin its  end; 1 , the-'exOpkidite is .short and  has a small 'chitinous bulging, point. 

The  first Maxilla '(Plate III, 4 s,- éxpanded its bùlàineportion 
s  

resembles the sharp point of -a sword. The second maxilla (Plate III, 48) 

has an endopodite resem1Dling . a bag-like spine. - An indistinct,  small spine 

is  seen at the rear part of the inner lateral side of the claw-like spin.e ' 
- 

on the terminal segment of the first maXilliped (Plate. III, 55). 

- 
Thé eXbpodite  of  the first , pair of Swimmerets (Plate IV, 69)..,ia 

divisible  into twd- segments. - The  si ze .of the . endopodite is further 

reduced. - The  3Dit:Podite.  of --_the  second  pair  of  swirnmerets (Plate, IV, 74) 

is 'divided into 'three: segments,  , while  the  enciopodite is consiateci Of 

two -.Segments without  distinct  divi_sional marks., Thé prOtopàdite of the  

third -  pair of swimnièrets ià large: and  plate.:71ike; its outer lateral- angle 

as  well  as - the  Center -  part Of the inner lateral side each has à 'bristle. - 

regular distance separates  the  exopodite and the endopodite.', The basal 
. 	. 

- ségraen t . of the :éxotIOdlte ha.s a hoOk-likè''siiiing: , Thé division mark that 

-. separates  the  first. ...'and . ..seccind .segment  of the  eiÉcipoclite is not distinct. 

The  basal  Segiérit Of thé endopod.ite has noWujoined the:.,.prOtopodite.: téi 

'whiCh is .1oCated betweenthe endopcidite  and  ékcipodite'.. 

The  foUrtb'Parir of ..swinimeretS -(Plate IV; 83) ,is uniramus.' -It haS two 

egment. The *outer lateral Side:of the terminal :Segment' .has a ,spine, 

of which there -  are 	two of which . are long, and one  Shor t . 

e' formulae' for the Spines and :setae of the firs three • pairs - of swimmerets . 

a.s .follows,F;  



EndOpbdite 

•■■•• 

r. o. 

- swinunerets is  a: papilla on which there is a plume-like seta. 

the rear lateral sides of the reproductive -  segment. e fifthrTair of 

a. The sixth 

a new moçn appea.r (Plate ese are: the eveloping thoracic 1 

across, there-  is another lateral rib stretching backward to both side 

The reproductive segment is broad,.its width being 1/2 of that of the 

both•aides.. 

>econd  pair of  "swimmerets - ,•••• 	- 	I 	0, I - 0, III - 

••••Third'',pair  of - • .-.-...switmuerets . 	-...• 	• . 	 • 	.-• 

The _fifth and.. :›sixth'paira..of sWimmerets appear on  the  ventral surface, 

pair  of  swinunerets haS  one long and one . short  Plume,like setae which. are • 

seen' on..- :•themore prôminent part of the bulging portiOn.: 	, 

xi 'this iperi_od :i.  

•firat:Pair -o swiinmerets'i 

on ihe median line o mèdian -line Of : the:ventral  surface  'above-the 

Wo chitinouà pieceS resembling-  thé shape of •-• 

•orks 

Fourth Period of  the  Chalimus -Stage: I,ength of the female body: 

.35 cm - 2.51 cm. Length of the male body: 2.51 cm.- 2.75 c 

.é ioutward: appearance.,of the carapaçe-iS - already similar, to that 

of the adult. It is either shield-like or ellipti'cal. (Plate , 23): 

cleveloPind suck.er : ie -  seen On  the frontal  'Plate:'- The -chitinoùs bulging  

mes on the  dorsals-surfaçe: of ..the 'carapace, called baçk ribs, :markedly 

forrn • an•:"H": sha.pe, from  the place where the level rib  in the - "H" ;runs 

:carapace'.. - this period a.ppears the d.ifferent sexes o '.Malé  and  f enialé; 

Spermary.'Can,be seèn :bel.ow_ the m.outh fi.rnnel.• 6 

•male  body. , Fron4 the spermary ;  . a long spermdùct , reache'Sïthe: Semin.al 

.vesicle  in the.,.reproductive.:segment. The,.seminal.vesicle is  an 

the 

expansive, twistin.g tube. Also -, in the male body,-  behin.d the reproductive 

hence.' there-  are now' two ere appears_ another ventral _segment:, segmen 



SeCOn&:.aritériria :  (Plate Ifï 36).  . . The . . enclopodite 	.the male - 
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. 	. 
segments '-in the abdomen.. orne .otherichangea' have also takeri place in the „ 

appendagée: The reproductive  organ of the female body is not distinctly 

eVeloPédi.. Ite.'.'àbdOmèn› - :still: . b.aa:: , Only' one  segment 

The  number of  :setae on  the  Outer lateral -  aide: of the  - second ségment 

ant enna.::::(1.)laté 	 have;.:nOW,:incréaaed-:  : ,The  are 15 

uneven,' _long and robust plume like bristles -projecting to the outer lateral; 

- 
and then on its edge ther is a file of -uneven, short, plume-like aetae, 

,extendirig t-owa.rd the posterior.-  n tlie tip.  of  the terminal segment and 

LES: .  inner',  lafera.1 'aide rtheï'e  are  still twelve bristles diaorderlY arrayed; 

ivided into three segments. The basal segment  is robust  The terminal  

inc :.thread segment  is ' short - and :small with a «Brunt spine on  its  end. 

Marks aref...Seeri  on  both,the basal and the  second segments  

the  f enialé -, has tWo Segments; a. stout .basal segment and a terminal  

segment  which, is -  a big -  'spine. The  'spine :ia , :reiatiVely sMboth .and straight, 

which has a spine-like seta on the rear edge of its sharp end. The 

eXopodites  of  - both sexes are  basically .siMilar, to each other.' The - 

.:#1lel-±..1>4704.I.. ségnieritàboth.;:::ai3peaï ,  tô f Orin „and , tt."-ahatie, . 	 - 	 • 	. 

ekcept .that  the basal segment of the Màïè is comparatively  biggèr and 

longer and  that it ha.s fine: .,,thread: marks. :  

First 	 (Plate:III, 42,. 43) 	Its  basal .segmént is exPansive 

and  almost cirdülar  in  shape Its  terminal  :segment is a triangular spine' 

‘‘; which slightly 'bends towards the ventral. surface. The  endopodite  and  

éxàpôdite-'ia . ' amall Ci.rcular.. in . front 'center of wb.iCh .atreich out 

xee bristles, the middle one being the biggest, while the one prot- 

:ruding Out ,froni the base of the  big brlatle the smallest; ,è endopodite 

the:Inale..bodY.has finethread  marks.  ie 'a. broad capsuie.tect., spine.. that 



, - . Thoracic ,:fork (Plate  IV, 62) 	BaSal  portion arc-lik e '. or circular 

•liiiihs:,ÉbrM  a  "tr.!  shape 3 

The -Setae. of  the ,sP.eimmeretà -. .aré longer that  those of ..the- previous 

-‘. 	 • 
''Thé first  segment of  the 'èxoixidite: of .the first 'pair of ::sTeminerets .  

_ 	 (Plate IV,  70)- is slender. the terminal segment , is short. _ 

„segments. e segmentation ..of the exopodite is not distinct. The third 

angle  : of the  'terminal  segment  -°É  the exci.  podite 

t. h 'edges  Third  pair of bp'  the »• 

the...:baSat portion. Of thieloüter ramushaS..:a. ;small seta  and  

the 'shortest  and stailest.. The  outer 'angle has a small 'seta'. On 

e tiP 

1..,ength . .Of  the female body 2 87 cm ; 

S this peri6d. is ,:very, .close to the p.dti.lt, .Stage; lits exterior: :shapE 

f-  the  appendage's  are hoth ftiltY ..develoijed• The ,Male 

as gone 'thrcitigh MeteMorPhOes and "bèççinie- .Mature, ,- but the ' , fernaleà.à not  



et 	The carapace  ,,à15- pear .-"to be  more  touricirear- 111.,  shaPe , 

comparedr_with .  that  of...last period r..its width almost equals . its .7.ength,. 

or the .  width . , 

tinCtly shOW-s,--à  cover  of ,;:thin,-  and 'transparent Membrane which runs from 

below  the  firàt: 'antenna, • liackWard 'along : the ectge: of the carapace  to  the 
. 	. 

eddnd :antenna Plate III, 37Y: its endopodite has two , 

aegMents., • The basal segment. is  big  and appear to be an unsymmetrical 

trapeziod. ',' The 'terminal. segment «ia 	 ten s. bend t .c.i.warcl 

ade 'near the . .basal - portion. of -,the -terminal segment, and ,another spine- 

seenr in :eies. concave  • part in  the  center of the OUter edge of .- 

the terminal 'segment.' The  U shaped bulging ,portion on , the  basal 'seg- . 

the 'outer ,ramue -.has beCome  a sinall knife+lik.e spine  

lateral edge has two circulai-  bulgings. 

(two long and one short) prôtrude  out  

«aeily be:seen. The terminal segment hàôk-Hlike spine slightly'.  
„ 

benciin:à..toWards: the 'ventral  sUrface. ..On'th&r,- -entraf surface : of  the first 

maxilla, 	are  another: twd,:sMall -cirdular. bUlgings •  each  of  'which has,: . 

..tWo  long  :setae: The  .sec6nd....Maxilla (Plate III', '51 ) : ite ,inner ramus is 

which ':hala :an attached .pieCe• -:With 

'f th 	 ' -e*opddite "cif 

Le 

 sharp,.end pointing arthe 	 e spi ne 

 antennar. :-"Piratiiitakilliped. (cf ;-,Plate  III, 57): The  apine near 

he end. .--6f :'the .. slender  terminal : ,segment  - 	at first -glanCe, appear 

Plume-like',  seta; aCtnallY it  is an  attached;:legf-li e piece :  

tirrounded with tihy :setae: • 



. Thoracic-  fork' (plate: : .1ooks' like an :up'-side-do. letter "Ir 

The end of  each-:arni: of the  "fork" iS ,rouncled. - The basal portion takes 

the  Shape Of  a  piece::Of Chinese t1.14..; çgvéi.irig' . .the'ùiiper-pOtibli.of the 

ork. 

First pair. CIÉ swimmerets: . the , first  segment  of the eÉàpodite .1 

. even thinner  and longer  There -  are  two  spines each situated at a place 

1/3 :toWards the anterior . :of  the  inner 'edge;of the base 6f  the  two 'claw-

*like - 'spines .which e.ré- on the inner:edge of the end of the terminal seg- 

ment. 'Tiny feather-like hair  is  seen only on the outer edge of the seta 

situated  in 'the...inner' lateral angl e .. of the terminal segment. Second - pair 

swimmerets: the outer edge of the terminal segment of the exopodite 

as three spines. The first  one  ià the smallest; the iriner edge-  of  the 

second one  has siriall toothed':..:spinea; and the  third  one 	 • 

„ 	 , 	• 	. 	 . 
•The':, third: pair .6f swimmerets  the  outer edge' ,0f - théïprotOpodite is  richly 

coverect with tinY, «setae' which -ePP-ea.r like a layer.  Of  membrane The • 

:outer 'edges  of  'bOth.-'the tekàpàdite  and the  erictopodité are:a:106T covered with 

fl 

tiny Setae. • The fourth . pair o: swimmerets are divided intà three segments-. 

the terminal "segment; besides  the  three spine-like sétae -,. there • is on • 

he inner: edge a "leaf ," jahiCh-ris .surrounded by  6 	"teeth"..1 (P latè IV, 85). 

The- formulae  for  the - spines:and. Setae  of  the firsts  thtee, pairs : 

pleopods are as follows. : 	. 	 . 

Exopodite 	 Endopodite 

Firs:t .pair  of  swimmeret 	I - o, 	4 , 	 0  - Q. 

8eCOnd  pair of :SiminéretS-' 	*I 	I 	1 III 	5; 	: 	.1, 0 	2, 0 
- 	• 

• Third•pair Of 'swiimnerets 	I  - 1; III 	4; - 	 - .0 	 . 



1 

Male (Plate II, 24).. -Second antenna (Plate III, 38): its exopodite 

long  and big one The , inner -ramus -is-divided  into  three -  segments. 

The basal segment is robust, the second segment short and small while the 

terminal segment  often curled up  on the ventral surface  Both  the dorsal  

...andVentral :::en.rfaCeS' , o , 
. the' base .of the terminal ':segment  have a spine-like 

- àèta..:' HOWeVër,. > à..siriall seta - is aIso seen  on • the dorsal  surf ace 	The en  

r of the terminal;:séguient .:-haë  four  - claw-like  spines 	i3ehind these ëpines 
_ 

there are ,two small brùnt teeth. :_The spinës often  
. 	_ 

are cürled:-..,togëthèr 

and are difficult to be distinguished. On the -outer ramuâ , the basal 

segmën.t„as ,weil as  the  .second segment Of the: inner ramus, .fine linear 

S' marks are :seen. The middle segment of the inner ramus has crooked linear 

-; marks, one of  Which bulging  out  oreatingïà-triangular form , 	 . 

écond, maxilla.  (Plate 	 BasicallY1similar to: that of - the  ' 

emale ..The only difference is that  in the  center . of thé inner ...ramus 

'there .are- -fine _linear marks: .  In  some of the  specimens, their. ,  inner : , 

gé ,:haS a. spine. The second  : niakillipe (Plate IV, '60) is  more  robust 

than  that of the fethale:: eëpecially the . baSal  segment which appears- to 

be particularly broad:f.: : . The , Oeirter Of  the  -inner'èdge of the basal  seg-

ment  has a.:brunt spine 'which of ten: sticks  up. :like' à nipple . Immediately' 

ehind.'thé therë 'are'„tWo-,brünt. teeth'. On the  edge r of the  end of  " 	, 	, 	- 	 „ 

S the basal ' segment,  there  is  . à 	 . :The. terminal . segment  Is 

àok-like; the seta on its inner  edge is comparatively long. 

out; it  has 

86): the "leaf" in the inner angle bulge 

The basal, bulging portion of the sixth pair - 'teeth"; 

swimmerets triangular-li 

There are 11 -12  tube-like bulgin.gs (under low-power microscope they 

look like brunt-teeth) on each lateral edge of ,the reproductive segment. 



can all ,-  be seen The abdomen  ha.s tWci." eégments. In the  Center o gre 

sticks  dut »fi.biii'.•Éhe hole Of eaCh tube. Tw6 , of'-them.  are '.•'• 

,situated betWeen the, -fifth*and the  sixth Swinimerets-; -  one , ,beloW  the 

 fifth swimMeret, and One on the bulging, part  of the  sixth swimmeret. : 

 'this:: Period in the reproductive  segment,  the  structures  such as the 

Sperm7filled seMinaï vesigle,'rourided spérmatOphore'andthe - secretiOn' 

j 

the outer lateral edge of the secOnd segment there is a tub-like Pro- _ 

small aeta  stick ont from : the  tube. 

Stage of Image 	•Length.-_oÉ female': 	 -3.39' cm  • 

ength. of Male: 3.72 'cm 	4.56 .Cm 

:(There are  cases  where adme small ônea ,:méaStrre: only 2.03 

Then  the  chalikus larva, of the fifth period has undergone the process 

• 	 . 	 . 	 - 	- 
f :molting; 3,•-t 'immediately 'becOmg.$ an adult.r 	Chitinous rod is' separated , 	• 

rom the Central base of'-'the,frontal plate; ,,whereby' it légiies a mark on , 	- 
, 

:.the frontal: plate:: and  ,CoMPletés its  life Of attachMent • The :Male  and  female' 

nOw_On they  either 	à ParaSitic life or.'fôy;:a.-'short , 	 s  

- time they may swim freely in order to seek à host. Therefore it is not 

unusual to find both sexes of the parasites ,on the same 'fish body, and 

.scitetimes 13oth Sexes' can be  obtained by the séaâide.  

:Feiriàle  (Plate II, •25): The  _carapace 'ts- heart7shape-,or shield- 

shape.- The middle  Of its rear -  part is rounded. Its two lateral sides 

are of earrlobe shape: Its length is slightly greater than its width. 

Exclilding the frontal Plate, its length • will roughly equate its width. 

te'Widest Part is-its: rear-Portion. 

, 	 . 
he 'structure of different Pair Of appendages is basically ,similar 



The width of the reproductive segment is greater than its 
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length. 

slightly resembles a square. Within the segment, the broad convoluted 

:uterus Can..be . séeir.'• Thé 'egg's - are.;:ai. ranged  in  .thé uterus in levél. manner ; 

Cylindtical:'SeCrétiOn'"gland; wiht its rather translucent gland proper 

containing  a file of *flat !cella*  is connectéd to . the-,ovidtiCt. .. :At' the 

: joining  of the giand*'pi.o' Per  and  thé, ovid.  uCt . ,„: the mouth- of th:. utgrous 

cated here Sonietimès' a *pair  of  rounded Spermatophdres. can 

.a.lào * _be :seen-, hanging , on ..thé utérCUs mouth. 

Lelèrigth of the - .el  sac varies sometimes even the length and 

. sacs ..' in  the:'s,aine::16dY. -May,,..Vary:  : greatly,' 

,.Every' egg IS orderly placed in the àac. The.nuMbér of eggs ranges' 19 - 

43:- 'The ,  length of thé abdciiiien's'aliproXiniately 	ite Widtb, -- 'sometimes , 	 . 	. 
, 	 . 

* 	, 

Male* : . Most 'male bodias7,. are  biggér .  than-the female bodie s . 

asic structure is similar to that in the previoub stage. 

. doncérning  the ratio *. CÉ both sexes, 260 Éish  lice are  .Studied..' .0 

thi.s number, 127  are  female,- and 133 are male. The ratio is close to 

DisctisSicin  

**On.:... - siiidY (1) If , Eurmeiste±.... (1823) 	taken. into considerati , the t  

. the  lifè ..histbrY of thé::,fish louse haS , been a fairly long ;fone. Just as 

we have méritionécl a.t the -beginning .of this paper,- many  fainottà scientistà 

have  already '.Undertakenyreaearch Work  in  thià...fiéld and' made important 

ContribUtion.. :To • Cônclude,  the  developinéntal ,: stages of the Éish louse 

' are divisible  .' into thé ,following:-:nauplius stage. 1 - 2; copepodid Stage' 

'- ;and :chaiimuà Stage à 	4. The restilt of this Writet, ' s  observation  - 

of . the 'life .hïstOry of the oriental  fish:louse,' IS markedlY different froM. 

I tS .:* 



„. 
	. 

what .was recorded , 

nauplius  stage, the 	
„.. , 

l.wr iter's finding is different from th at _ 

Wilson (1905), Russell (125”) àrid Gurney ,(1933)''' 'However, it àgrees . •wi 

Gurney's, observation in 134-• in  that the• - nauPlius ,development. -..1.s divided 

'into stages 1 and 2 In the aspeCt. of , copepipaid • stage,  the writer' 

inding is' different ,from tha.t of Wils6n,-(1905) and Russell (19,25),-, and ' • 

grees .  with ,: the observation  of Giirriey (1.933), (1934). on only  one of the two 

stages •Tl'aiiiing. •:studied 17. 'coPepodid spèClméne, the-writer .fourid7.:that they 

were 	 r rit frbm the  observation of GUrney in as far as  the - ,slÉe, of the 

not . ,much yariàrice .  concerning  the structure of -• the ' , apperidageS. In , the  

Spect.  of the chalimris'• development ',the Writer's -view differs' , from -  that 

molting, processeb,'•arid th 
- 

. 	 ; 	 , 	• 	 „ 
(2) The  image  of the oriental - fiSh. lCuse 'waS . first'aScertairied. by ' 

: ':' • ' • :,-, , '• ,„--', - .:', . ; ., :.:,•-, .:_. " .,' -• ... .': _•‘- ‘. . -.,•-•  
'the Russian SCientist .GussetT - (-1;91) who described ,and 'rianied trie specimens, . 	, 

collected for-m the fishes Ktigil ,so-itty ., 'Litfianda. asperai.. Kyporhamplus  

and .Kexagrammtis: ottograMmus  from the.-•JaPani,Sea. Then-a. :seientist 

country,  Sheri (l957) sscovered, :two neW SPeCi.es , 	, 	-e. 

e plankton at the mouth of the YelloW 'laver n.ear the city of Yen Tai. 

e :Writer'  carefully, compared  the dedcriptions '.'b3r Shen : .arid GtiSseV With thé 

spécimens discussed  in thià.:paper ,„ and:found .that most of :their chara- 

Cteristics are - quite similar although there are some differences which, 

bWever,: may  due tà  the  : .siàïiàtice  of individual  parasites  as well as the 

WOrk, . he had problems. : in ascerta.ining:- thé speCiesji. The-writer 'i.liéÉefoi.* 

agr'eeS-..rwithr,YUri:.Wen=Ying.:-•,(196) Oh-, the  latter 's clàssifyingthe Caligus  
• 	. 	- 	• 	• 



J• 

Laticorpus-  as  the  Same SPeciés  the Caligus orientalis  
• 	 e 

cdmmunis  

gs are as followS: 

copepodids.- -  1 stage; Cha1imus - 5  stages,  then aup1ius 

'During.  the 'Cotiepodid stage, the ..ydurig 'parasite undergoes .. metamor:-:- (3) 

ussev ' (1951) but with _different na.mes. .Hdwe3.rer, un expressed his doubt 

n the male 'specimens  of  the 'Caligus comniiinis  and  argued ,  that..whether -  the 

'eMale and Male Caligus communis  described . by Shen „were.`bf, the same _ 

:species  niight bé wàrth reconsideratio n . ccording to the writer's observation 

on the Specimens studied in this paper, it is noted ,.that -  the male body of 
- 	. 	. 

Caligus communis  as shown in Shen's plates of illustration are fairly 

ound its reproductive  segment  appears, to be especially small 

Minor difference's in thoracic fork and thé second maxilla 

fréquentiy, 

- 
and  rounded 

	

between  the - •.„ 	. -• 	 •,. 

nOted..' 

discussed'here and-,..the:specikéris deàéribed 	: _ 	. 

The:•-i,;Tritér:;:cOrisidérà that ' .this, is 'dïiè to ,tfië saMe: 

reasonastated_abore. Théref Ore, the . male  - Caligus communis, described bY: 

Shen Still should_ be c1aSsed as the male daligue: oriental:is  Gussev. 

SÜMMARY.  

1) From the fish bodies and from short period cultivation of mature: 
, 

: egg:-saos ;spe'C'irriens  of  ,.VeriOils ' stages of the  Y'C■iinl'parasites „ as  well "as  

fôllowS the image stage. 

the first Stage ha.s .threè -  pairs of appendL- 

ages and one pair of branching telson. Except the first pair of append- 

ages ,which is iinira.Mus, the other- tWo. pairs are  biramùs. Thé-  body of the 

nauplitià larVa .of  the second  Stage haà: gicown. bigger. Inside the -body, 

come appendages and segments of the next stage have been impregnated. 

phosi.s.:. 	body is . now divided in.to segments, and it is divisible into 

thorax,' and abdomen:_: , :Its OutWa.rd. :  appearance, :  
, 



end of the fifth Perio and f eMaire'-‘•ParaSited .  can . , 

2 

is similiar to a cyclipid. The cephalothorax has the fol-lowing appendages: 

first antenna- second antenna .mandible first-maxilla second 'maxilla 

'fitat MaXilliped seCôn.d:maXilliPed.- and  the firat pair 6f ., :ple-opbds.  (swim- 
. 	 . 	 . 	 . 

. 	 . 	 . 	 . 	 , 	, 	„ 
• 	 thorax :had-.three•Mor,able -, ...t.hor.aca.c .  segments 	 ,two 

. 	 . 	...„ 	 , 

segments ha.'s .H.one pair ,. of appendage:.each, 	 second the third pair 

eif-'SWIMmerets. The first  and  second  pair  of  swimmeret s  are -biranfus. 

The -.third pair of sWiMmereta.- is -a . 1DUlging, haying -  two sètae, one 'long 

and  the other, short. = The :Cliitinous rod -  Is-,-Cinivoluted  in  the anterior of 

. the ventral ',Surface of . the cephaloth.oraX..- The abdomen  is a- single:' -:seg- 

*lent 1Dy- itself*. Th&.„iyung parasita.„.has also one .pair of branching- télson 

.which has ,f ive tail-Setae. - 	- • 	 * 	- 

e chalimus stage id • - a. stage diming which the parasite brings' 

out its chitinous rod' and lives by 'sucking :itaelf to a host.- Its cara- 

ace gradually expands. The first movable thoracic segment gradually 

closes  Up. with .the carapace; thé -Second mova.ble- thoracic segment gradually _ 

reduces its size while the third movable thoracic segment gradua.11y 

pan. s .to  become a' reproductive  segment. ,When  the  parasite reac es 
. 	 . 

the .fciiirtli periOd of the chalimus Stage the seXual -  distinction ai3pears. 

The reproductive  organ  of . the mal e .. matures earlier ,. than  that  of the 

emale 	The male  will  mature in  the .fif.th. :,'period...'0.e  the  chalimus  stage 

-but.. the -female -  does  not attain Ma. turity, in , thé- Same period... Copulation 

'appears .after' the chalimüs has underguné the prôcesa of Moltin.g at  the 

either lead a parasitic ,life or engage in a short period  of freesw mming. 

e main areas distinguishing 'the two sexes are: the second -  antenna, the 

second maxilla, the second maxilliped the reproductive segment and the 

abdomen. , 



'scientists 
. 	 . 

ie in the following areas: Female 

thoracid fork 
_ 	 . 

sWa.mmerét six swimmerét, 

'irst swimmeret, third swimmeret, fourth 

and the number of eggs in the egg2' sac.•;• - $ale , - 

81 • 

he  Criétrtal-f1S>:=.1o.uSe'ïà Widely apria.d 1:1-1 mari . 	 „ 	 .• 

have been  found in the sea of Japan, the Po Hai (Gulf of Chilli), the 

Yellow Sea and the East China Sea. The difference's between the spec- 

iments discussed in thi.s essay and the discriptions by the earlier _ 

- Second maxilla, firSt 

- séconcr,antenna, - second maxilla, thôra.cid fork  and  the reproductive, 	. 

ségment ieVer"theless, thé individual- body or the geographic differencé 

might . e:.éC: -.Oi.#iteçt for 
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Eggs  and  Nauplius  Stage, 9-19  Copepodid  Stage  

f'the ègg •SàC, - ,shoWing . .the Manner'th&-eggs'arepiaicedin»Sac. 

. Dorsal-ventral view. 

• 	 . 	 - 	; ,Third-apPendagée the'nanp1iuà . lar:Va 

	

_ 	 • 

'The.hiËütCating:teIsofuéd:thènaupIius . 	 . 	, 

. The chitinous rod. 10a. Life- specimen -shoWing when projecting.. 

-
convolut ed manner . 

'SeCij.nd,% .ânténna'7(1eft 
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Third chaiimus . larvà 'WhOleH(ClorsaTieti)anà'the::-- enla- rged 

Fourth chalimus larva, w 

view of the chitinous ro 
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32 -antenna . 	. 	. 	- 
Seconctinâxillâ'i 

ériod'àf thechalimus:stag. 

56
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-Fourth; peiod of the  g alimus . 	. 

tight 

Aià.tiousfstageÈ.ô 

nlarged view 0  
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