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POST-HATCHING MORPHOGENESIS OF THE FINS 
OF THE COMMON CARP FISH 

(CYPRINUS CARPIO L.J 
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ABSTRACT 

The prcs('nt study was C(lnied out on 45 common carp fish (Cyprfllu!> carpio T..) 

rOI!!lillg.f/'om 1·56 days·old posl hatc1!iJlg in an (jllempt to de!>cribc rile morpIlO[J<.'Jl('sis 

Q{ [/leJills during Ihe laroal andjuocnile stages q{ development TIle newly hatel /<x / lor ­

uew were rcared for 56 d(l!ls-old and the specimC:lIs were collecwd pel"iCK/ic(lIIU (Inri 

prepared as lIsua lJor the /ig/II microscopic studies. Tile obtained resu lls re l'ea/"d Uwl. 

ill Ill{' larval stage (1-28 day.<:; -old). the .fin rudiments Q{ one day old larvae were n.:pn:­

sell/ed Dilly by a pair oj peclnmi .fin (Xldd le carrying an apical ectodennuI ridge (!Iul hy 

a continuouS membranous median/infold. The pec/oralfinJolds appeared /0 I)t' deady 

developed ill larvae qf 6 daus·old while those Q( the dorsal. tail and pelvic .lim; were 

reconlli7.ed in larvae oj 16 days-old. but {hose q( the analj'ins wen? delee /eellalel' OJI oi 

23 r/oys-old. Differen1ialion Qf boLhJlfl blades Qlld aClinotradlialfibers ! vel'e.{1r~(I!1 rle­

I(x;/c(/ in Ihose Q{ the peclnmljin in I G dn:Js'olel Inrvae, wllilf' lilo.<;c Q{ dors(I/ . Inil Wid 

p elvic .fillS w ere observed in laruae Qf 23 days olel. Injuvenile stage (29-56 d('!IS-oldJ. 

Ihe .Iill blades Ql ld ac(notmcllinl .{ibers oj Ihe OIlal .flns were observed i ll 30 cl(l!Js-old 

,iHtx:llile .Iish. The acellu lar honu dcmLl'ays wcre d elec/ed .flrstly in fhe peclol'ol .lin 

b/mir.:s QJjuvenflefLSi1 oJ 40 days-old. followed by those oJ the dorsal. tnil. pe/L,je CIIld 

ollnl .lill hlodes oj 48 doys-old.Juvcnile.fislt. Mewlwhile, theJonnalioll oj Ille t!)piCClI eel · 

hllar hOIl!) demlray,- was dekiCled ill ali ,fins at end q(this study in juvellile .rL<:;h q(S6 

(/09.<;-old. As well . theJi.1l epidermis appeared much thicker and con/ailled mucous alld 

clul) cells. MecuHvh ile, theJill coriUIll wasJormed Qrfibrous meshwork cOllta inln,q m(lll,IJ 

blood l)(~:-; sels and n.erve bundles. 

INTRODUCTION 

93 

It Is gCll cn:lily accepted that the 11ns arc n broad surfaced folds o f the skin which ('Oiliains es­

pecial sll t>porUng sLruclures. On m ys whieh are deSignated as aeLinolracllia tInc\ 1cplc\olrac/ila. 
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\ I 5; 16: I H nnd 2 1). The /in s o f I he ldeos li <HOC not on ly primarily orga ns of io('olTIolion hili also 

they ,'n n Iw modified to form (l, bm<.ld-suC/clng pad. d elc l1 slve weapons as well <1S or!!,!! )s of ('OPlI­

laUon and ('umoullag(.;. (J6). TIll' (.;i lrlv devt: loplllcnl.al and struclural [ca(lll"Cs or (11(.; fill bllds 

have been de~c Tibcd in sornc of Lcleosti by (5: 10: II : 13: 22 and 7). Yel. I.here is 1)(1 ;lilc..: lliion on 

this sub.l(:I"1 in the common carp fish. This \Vol'k was Intended to describe the deVelopment o f the 

Ons In lIWM:. fish, as they rll-e on(" ui" the 1l10st successfu l und favorable !"i sh for culturing in Egyp­

tian WIlier. 

MATERIAL AND METHODS 

The presenl study was carried out on 45 common carp fish (Cyprinus carpio t.) 1 ·; llI~ill.1,! fnull 

I -56 days-old post hatching. The newly h ill.chcd larvae wel'e collected a l olle dily-old fmlll 1\1>/.) .. -

sa fish 1';11'111 al Shark ia province. incubated and reared in an eieClri('ally aCl"<llct! plillds llnder (l 

suitab le c lIvironmental and nutl"lliun(11 concllUons unlil 56 days-u ld post ha("hillg. Til t..: spt..:U­

mens wcrl' ('oll ected periodi ccd ly and scwe~<'tcd into Iccrval and juvenile s\<lges n '<-Ibll; I) ,uT"urd­

illg to (h t' dll"tlflologleal events or developlH<:nt and description given by (2). The sdt..:d cd speci­

mens weH' l!.xed in Bou ln s Ou ld a nd 10% buffered ne utral formalln. processed with the s!.an(l;.rd 

hlst.ologic'l l techniques and sectioned at lhid<::n ess of 5um and the sections were stained with 

H&E. AO/l'AS adopted by (2). 

RESULTS 

The or.(:.clni zaUon of the flns ur 11"1(: pn;sent Osh was studied during lhe lar",)1 ,\lui Juvenile 

stages o f development. 

I. arv<l l singe (1-28 days-old), in one <.I<:1y-old post ha lched lan' <1e . the fin ("lldimenl~ of lhe sin­

gle ai' lIledlan nns w ere slHl undl!T(.;n':nliated and represented by a contlnuOlls lll t..: (\i'lll nil fold 

st.arted (';j llc\al to the hcad and ent'ir(']c the body and tail at Its Illedl(ln plane. Meanwhi le. Ihe .... -

dln1ent~ of lilt, p<'l.lred or I)H"tel"al tins wcn-: repre~cnled only by swimming pcdol'al p.lddle wh ile 

those of Ihe pdviC Hns were sUU absenl {Fig, I). The median On fold was an epithelial fold or one 

("ell layer Ilr 11<lllcncd epithclial cells continuous wllh the general covering epithelium or Ihe body 

and ench .. c fl relatively empty s llbcpilhe1ial ~pacc Wig. 2). As well, Ihe pecl or .. I fin I).( uldlc was 

formed of ;11) eplthell<..ll envelope. simil;JI' to Ihat o f the m edian flo fold bUl it n:veakd ;I llarrow 

Llpica l l;dodennal ridge. The eUl'e nf such paddle wns nl1cd-up with two In\eral subepithelial 

sh('C'ts or d (; llse Illyotoms and one ax tal ur central shceL of mesenchymal cells. Vurl1n;nllore. Ihc 

entire d istal end of sueh paddle c(Jllta!ned only oggregalcd m escncbylHot cells. also. lite n pi{"al 
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ectode rm;)1 rid/:!.;,; had nc~itller myo lnllls l11l t" lIH.:sc t)chYllla i cells Wig. 3). 

In larvae of 6 days ·old . the cpil hc ll<JI l<Jyer of the pectoral padd le a nd iL.~ a pic<'ll ectodeml~11 

ddge was fonned uf 2·3 layers (II cuboidal epilheli<ll cell s. The mesencl1ymal and lllyolomal 

sheets which, constitute th e proxima l pa ri of the paddl e we re t.ho ught to be Involved In formaUon 

of the proxhllHi endosl<elelal fin r,lys "radii" a nd nn IlI l lscu la lurc wh ich f' .1011 :he Lflovemcnl or 

lhe fin s ;lIld permil liS articula llon with th e pectora l gird le. Mt.:a nwhlle Ill e <)p lcal l:C lu(.lcrmal 

L-Idge was much elongated and il s l'o re was rUled-up with dense mesenchy mo. l extension t.hereby 

the f>Cc t(l1"ill Iln fold Wil S formed Wig . 4). At the same time the epithelial lay~r or th c median Ik 

fo ld was II)L"nled of 1-2 cell layer of <:u boidal cel ls . while Ule cavity of such fold revealed (' vidence 

of migra ted mesenchyma l cells. I\s well, th e media n no fo ld showed two minut e contra l,llel'a l cpi­

thellal outpocklngs assumed to be the prospe(;tlve pelviC nn rudimen ts (Fig, 51. 

In larvae or 9 days-old. tbe epithe lium of the med ian fl n fold becomes thickened Inlo 2·5 cell 

layers of f' uboidal cells and rested lIpon a di stinct basa l la mina. Also the ('ore of such raid re­

vealed more mesenchy mal cells a nd appa rent fibroblas ts especia lly a long Its dorsa l and tall end 

thereby Ille nil fo l«~ of the dorsal "Lld lall flns were formed (Fig. 6). At the same lime, the pelvic 

fin rudiment ,;, were clearly observed nn both s ide::; of the median fin fold a t s ites of the hlturc pel­

vic Ons. S uch b\.Lds were formed of densc conical masses of migrated mesenchymal cel ls covered 

by an epilhel ia l envelope eonllnuous with that of the body surface. On Ole other hand. U1 C Inter­

mlttellt p~lrt of t.he median fln fold located In between the pelvic buds appea red not more thiln a n 

f;p lthelial out-pocking enclOSing an empty s pace (Fig. 7) . 

in 16 d,lYS-old larvae. the dOL-sal and anal no folds were clea rly dHTerentlated .. l ion/.! the dorSt,1 

and t.a il plane of the median fin fold . As well . lhe ven tral part of the median fin foln. ci;l udnl to the 

anal apcr1ure revea led local condensation of migrated mesenchymal cells thereby the anal fin 

fold WRS d :n'erenUated Wig. 8). At the saUle lime. the pectora l folds showed progrn;s lve develop­

menta l cl1?1 ngcs ;):-s they difTerentiClted into a broad fin blades. Such blades were fo rmed of an cpl­

the ll~l envelope a nd eonneeUve tissue COTC_ The epithelial envelope was formed of Siraflfied squa­

mous cj,lt1hellum whleb was built -up or normal epithelial ce lls and revealed scarcely scatlered 

club cclls. On Ihe oUler hand. the core of the developed blades was fornled of loose meshwork o~ 

r.onnccllv(, ti<;s ue fibe rs and fibroblas ts <llld revealed scattered blood vessel'" and free bluod cell s. 

Furthermorc. the epldenllal bo.sal lamina appeared more Ull eker and gave rise to diSintegrated 

collagenic s trip thereby the early dllfercntlated collagenic aetinolracilia we re formed at the sub­

eplder ,lLa l s pace In close con tt'let with the basal la mina. Each aettnotraehla was lormed of two 

symmetrif:nl segmen ts of straight homogt::neo l1s lamina v...ith much less closely apposed spind le­

shaped nbroblasts (FIg. 9). 
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III lan"H.: of 2:3 d8y ~-o ld . lhe clors;d. IHii and pelvic On folds were clea.r1y difrcrenlt;, lccl into a 

broad fin b la d es s imila r In its arch llcclurc to those of the pectoral fin w hic h have bee n dc cribcd 

in the previous age Wig. 10 & 11). Murcover. lh t! remai nder part or the med ia n nn fold 'w hich 

lIfted b t.:Y!lI'1d cl iO'ercntlation of th E' ana l nn W('l S dl s ln lcg ri:ltcd com pletely {FIg . J 0 & I J 1 

Juvenile s tage (29~56 days-old). Lhe a nal lin blades appe~H-cd well-dilTercntlal.ed and had thi ck 

s lratined squamous cplthcHu m n ;s ied on thic k ep ide rmal basal lam ina a nd revealed s llbep ldcr­

ma l a c tino lrac h lai Ilbcrs (FIg . 12) . 

In Ju venile Ils h of 40 days~old. the c pidt::nlllS o f the developed fins revcak'd H g l'Cll! v; lrialIO! l in 

its th ickness and gave rise to inwa rd cvagin utlon or cplde n nal pegs In re lation III sil C'~ or the li,­

lure lepldo! rachl a. The cnllagcnlc segmen ts of the preeXisti ng actlnolrachla fi bers we re be ing to 

leave the s u bcpldenna l space and mIgrated to occ upy the ccnle r of the nn co rc. Such segmenls 

were bcin~ to developed into strongly cu rved or c - Sh ;-1pcd rods of acellula r hDillogcncolls lamina 

with closely apposed fibroblas ts a nd /OJ' os Uoblasls onto Ute s urlaees !hcn::by the early c.lIITe rcn­

liated de mlra ys of the future Iepid otrachla Wt::IT formed (Fig. 13). 

In juve nile ll sh of 48 days -old. tile covering epidermul layer of the developed n~s becalile more 

thicker and revealed numerously dcl.ected d ub ce ll s. The developed d emira~ " ; uf the lcpidotra­

chla wen: oriented deeply in the ioose connective tiss ue cori ulll or the pec toral. dor'saL tal! and 

ana l fin!) <llId became separaled from the epl(lcmla l surface by a connectivc tissue sheet. Moreo~ 

vcr. the proxima l e ndoske le ton and muscula tu re of U!e pectora l fin were obsel'''-cci Wig.14J 

In juvenilc Ilsh or 56 days-olel. Ihe gC!lcral arc hitec t.llre of the d evc loped fins a SS IIIllCcl thfl t or 

the malUfe ll sh. The epide rmis revea led a g reat va r ia t ion in its thickness and contained IIlllCh 

numbe l' o f goblet~ li kc m ucous a nd clu b cells but with s ome exception lhat thc I'j>\(\nlllis on [he 

!nner surfaces of the. paired fins was thinner and had no club cells . The eplderm:'11 SlIrface of lhe 

nns revca led many con voluUon In relation to sUes·o f the On lepldutraehla (Ogs. 15 &: [61 . 'nle con­

nective Ussue corium of the fin s WFlS a llbrous meshwork conta ining nu meroliS b lm,l(\ vessels 

and nerve bundles especlaHy in bct\vt.:p n the demirays of the lepidolrachia . The d!:lI llmys of each 

Icpldolnwllia wCI-e bei ng to be funned of o~sined rous . f<:ach r.od was fo rmed of lypi cal ce llular os­

sified mairix with clearly depOS it ed osteocytes and closely apposed oseobJas ls 011 to the su rfa(;cs. 

Moreover . the dcmlrays o f tile firs tly located le pidotraehia of the fins were fused or join ted wilh 

each other (Fig. 16 & 17). 

DISCUSSION 

The pn·s cnt s tudy revealed thallilc organi zation or the fi ns In th c CO lomon carp !'i sh Cyprinus 
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carpio L.l foll owed a clenl l il e bas ic pntlcl'll w hich devdoped carly eluring {he lalvC\1 !) t a~e cmd 

reached a more com plex fo rlll d l.lri n,1,! thc j uvenil e sl age. In on e day-old Cyprinus cn rpio Im-vac. 

(he ini!ia l pe(' l omi nn ru diments wc.re r c('oJ.,!n izcd in the form of a pec tora l pmJd k carry ing an 

apical cl': lmlennal ridge sImilar til lhnl deScribed In the newly ha tch ed larvae or Sallllll (rll l. ta lal-

1'0 15): I{illi sche u l22) and Clarias lazcra (7 ). As wel l. the m ecli ;m nn rud imen ts of OII C dcly -old 

were rcsc lllle<l that described i n Ihe newly hatch cd lalVne of Salmo truUa gairdenri 19) ;'Hld Clan · 

as laz.e,'a 171. On the oth er hand . the pe lvic fin m di m cni s were s till abscn t In SllCh new ly ha tched 

la rvae or I he presen t stufy. Similar obSCIvalion wn$ recorded In the newly hak hcd 1;11",1(' o f Co ­

regonlls hw aretu s (21): Salm o t rut1 a ~u irde nri (12: 10: I I and 13) and Clarias lazera (7). The lar­

val fin folds we re not only locomotory organs bu t. abo provide a l<t rge r cspin liOly ,,!lei pl'rh<tps 

exeeretory SL1 : l'ace as the respiratory organ we re not ye t developed in the newly ha! ('hc(\ la rv<1c 

(1 6 ). 

In i ilc g rowing I;uvae of saln/IJ IrIlH;1 blITo (5): l<.ilH s(' hell (22) und Clarias lal-e ra (71. Ihe pee ­

tOl'a l fin fold was diflc re ntla ted fro lll the preexls ling upieal ec todermal ridge. Sl1l1i1ar t'inding was 

obSClved in I he present s tudy In huv ae o f 6 tlnys- old. T he pelvi(' fin rudimen ts or the ,~rnwing lar· 

vae or Selima !ru tta ga irden rl (l Z: 9: ) 0 (;l.n d I I I HI)d C larla s lazera (71 we re n::eognlzed in the 

(arm of all epithelial ou t pocking 11 l1cd -llp wi th m esenchymal ce lls. Such Qu tpocl{ ini,( \V <.I S loeu leci 

on e ither ~ lde of the median fin fo lds a l s lles of the futu re oos. Such p e lvic nn rudilllcn ts were 

detected i n the present fish la J"V<) o r 9 days-olel. TJ)(~ prcsent study revealed tha t thc lill 101c1s of 

the m cdiLlII fins were d iITereotial.ed w ithin the p ri1l)Wvc: m embrano us media n fi n fold i ll order of 

dorsa l. lai l and anal fin fold s simil ;) ]' orcl e r pa t1 ern o f dilrcrentia tlOIl was no ti('ed i n lill'V;le or Snl­

rna trulta !!aird neti (9 ) and C I<Jdas lazera {71 . T he sub epiderm al space or the deve loped 1111 folds 

or blades revealed tiny rods of co llagenic actinotrachiu l noers (8: 3: 9: 10 and 13). Stmil al' Ilnding 

was de tc('(cd in the pectoral fi n 10\(1 01 16 days-aiel larvae: in dorsal. tall and pelvi c fin jb lds of 23 

days-old 1<,IIvac and la ter on , j n the anal Jin fo ld o f 30 days-old larvae during the p" csent study. 

The aeUno( rac:hi al nbers of thl' On fold were d e l'ivcd wholly fro111 the mlg,'ated Illese llchy mal ee lls 

Ulat colonized the fin fo ld (8 and ~:n . Me<.\n whilc. (9: 14 and 13) concluded that. the aC! illo lracha H 

flbel's were tJrslly derived from the coll clgen epldcrrn al basa l ia min<l but. the invaded IlIcscm:h y­

rna) cells were involved in the rurth ~r formati on of ~.\ :ch ael inotraehia, Such pattern or ae- I inolra­

chal! d in l: rcnU~Uon was detected i n Ibe pres('} It s tudy. The role o f the epidenllal baSLlII~Hnina in 

(onnali on ol' lile actinotrachi (;l. fiber s wa s conJirmcd uy thc s tatem ent of (6) whu s",id (1 1lI \. SO llie 

of the embry onic epithelia l cells produce (·oll<l ,1.'cn Involvoo ill the c ompOSitiOn of the bas .. , I lami nil 

and ty pic;d s1 ria ted coUagen fibers. The nc till t rac hia l fibe rs consi llute thc initial s kclct;,1 frame­

work 01 (he developed On folel and p rovide <.l Illoph ogeodJe templal fo r developmen( or subse­

quent lepidot rachla (I 1: 3; 18: 21 : and 13). T he.:: act irlOtm chia werte though to be e-onsis ted o f 
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sderopl"Oll' ln "d,ls!Qidin" inlerilledlate lype between collagen unci elasti n f8: 3 <Inc! 14). Mean­

while . 19: 10 <l nd 13) concluded thu! the af' ti nolrach tal rods werc cons isted of collagen . 

In agreement wi th f2 1: J 1 and 13) I he eq rly d iITe l"(~ nUated lepidotrachia of the present nn~ ' 

were developed wUhin the precxisling acll nol.rach la l fi bers. Meanwh ile. fl7: 12 a nd 4) concluded 

tha t th is kpidotrachla were derived e.xdu~ivdy from lhe Invadi ng mesenchymal cell s at. the in­

tcrface bc twecn the basa l la mina illlcl the pn.:exlsUng aclinotrnchla. TIle growing Icpldolrnchla 

consU lulili /.! by accHular bony d cmlrays. I-Ience. lhe fu lly organized ones werc fo nm:<I of l:/ p lcal 

ccllulOl r lJf1 I1Y dcmlrays eharacterlzed by presence of (lst coblasLs and oscoeytcs 11 9; 15: 17: 4: 21 

a nd 12). S imila r findings were ohscrvccl ln the present juvcnile fish of 56 days-old . Th t' leplclotra ­

chia cons Olute the permanent nn skdeloll . each Icpidotrae hiu m was cons isted or two symmclt1-

cal pa rallcl bony clemen ts , demlrays ~pi1 !1aJly separated in dlsU nct collagcno\.1~ nctwork contain­

Ing blood vessels and nerve bund k s (1 7;4: 18: 2 1 and 13). This fi nd ing was i ll (lcconlallce with 

lhat obsc lved In the present J llvcnllc Il sh of 56 d ilys-old _ The lepldotrachia 0 1" (11(,: nn~ were 

fomled without endochond ral sequence by deposilion of osteocytes a nd osteoblasts <Hound th;.: 

In itia lly fm mcd acellula r ma trix (1 9: 15 : 17 und 2 1). S im il a r observations were detected In the 

present s ludy . The present study ro.;vcalcd lha l the dClllirays of lhc Il rslly loea t.ed Icpldolrachlum 

werc fused to form a slnglc hard-ossilled ray similar to tha t descri bed by (l 9: 18 and 15) . Such 

hard ieplclolJ"Dchia serve as defen.sive wcapons and to divide the approaching waler current in or­

der to reduce I.he exerted forces or llle C\1rren t (1 6 ami l8), 111e present stu dy ag reed wllh that of 

(20 a nd Il:\J as the flns h<.i.d no true derma l layer blll revea led a coriu m of fibrous IlICSI!WOI"k. 

But disaurced with the nnding of (7 ) in Clarlas lazera in which Ihc nns reveakd a Ii'll(': dermal 

layer of (:nmpact collagenic bundles. The fin buds does not protruded in a s l1l1il(l r way (0 lhat rc­

ported in Ihc limb buds of the tetra pods. t.h ls 1Il0rpil 0loglt:at d ilTcrence was rcvealed to the nat­

tened shupe of the fin fold comnurcd to the cy lind rica l shape of the tetrapod limb buds III). 
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T a hle (I): The collected sr~cimen!i for fhe present study : 

Sta~c Numher of specimens Aec/d., 
8 1 
5 6 

I-L2nial stage 
4 9 

.4 16 
4 13 
4 28 
4 29 - --- ._ .. _-_. 
J 30 

.Iuvenile stage 3 4U 
J 48 
3 56 

FIg-, (11 : lIIush 'alive d Iagram for the newly ha tched la rva of one day old showln.l.!, contlnllous me­

rli ,lIl fin fold (n). pec tora l lin paddle (pl. 
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Fig. (2) : photomicrograph of em'-s s.c::cllon o f the me d ian fin fold of one day old lalva !lhowing. 

I. :ill Cpi Olclial envelope (E). Cl l1pl y s11bcp l 1l icollal cavity ( c) , and cove ring cp ilhel1um of 

',i tC body (E) (H&c; stain . X 400) . 

Fig. (3) : A ph otomicrograph of longitud inal sectio n of the pee /oral padd le o f o ne dfly-old lalVa 

show ing . th in epithelial envelope (EI. slIbepl<lcnnai myolomal s heets 1M). axial me sclI­

(Chym a l s h eet (m). d istal ll1cs cll ehYIJJai condt:lIsallon {c) a nd a p ical eelodermal Iidgc (a). 

(H& E s ta in, X 400) . 
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Fig. (4): A photomicrogra ph o! h)j\~lI11 c1 jnr.1 1 scdiuJl f)! tllc pt"'don11 fin ruld of 6 days · old lal"Va 

.<::. howJng, epithelial ('tlVeI(1PC' (E) ;.111(\ UCIJSC 1IH''-;CnchYllm l t:x!{" ll sion (M) (I·H~ ... E :<;.tain, X 

~ Llin400), 

.. - '¢;; 

Fig. (5): A pho!om icrogrnph of r iPs"" '-;(.' ( lion of 11)1.: Illc(lian fin j~)kl of 6 d ay old l,u"Va showing, 

l'pil hcliCl l cnv(~lopf' (El a ) lC"i !lli!-!r,dcd IH{'~,;t: I1C1Jyl1l,1l ('f'll~ (MI (II& E ::; t<)in. X 400 ). 
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Fig. (6): A photomicrogra ph of cross sec tion of tile dorsal fin fold of 9 day~ old 1<;IIViI s howi ng .. 

l11icl< cpldermallay~T (E) and CU10lliz;cd mesenchymal ce lls 1M) I!-I& E stain . X400J . 

Fig. (7) : A pholomlcro,graph of cro~' .'" section or the pelvic nn fold of 9 days-old Imva s howing .. 

eplLhellal envelo pe IE) and de n se nh'scnchym Cl \ co re (M). Not e the trall~i t pm·t or t.he mc­

c\lnn !"in fold (1) (H& E stHin. X400) 
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Fig. (8): !\ plw/moH'n>!-!r<"4ph ot Cl<'~" '-cdilill nllh(' ,m.ll nn hid (,," Hi day,,--old laJv <.I showing, Cp­

I/hd\ II (,1}1'(.'lol1(' 0':) .IL,'.'III( II· ,""",j ('IJI' ')11) Ill- I' ':1-1111, ,-100), 

Fig. (9): 1\ pllOlnlill :rogr:'l.ph oj T" ~ ~l'dl',Jl I.r 1111: Pl( 1(\1.'1 till 1 ,1"dl."~ (II 16 --1 <1),:-\·old la lva s how-

ill!~, :-.L-;\Ilfiecl squ,:olltJII 'j1llhdrill l,ry .. ', 11',1 .;, 11.('1' ,'1 dllb cdl s { t · J. ('lll'hlm of loose 

(t)llrl~1 jIve Us:.->u,- f!) ,UH.l "I 1:I)(I\r,1I"1u;rl ';('~11]('1I';" (:1, rH':. r: ~L,jll , X 400), 
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Fig. (10): A photomlcrog.raph Ul cross sec lion of [ile pelv ic fi n blade of 23 d<lys-old lalva showing:. 

slr,IUfied squam01ls epi l helium (E) .)nd loose connective tJssu c corium Ill. Note disap' 

pt',Hi:\n Ce of the translcll l pm-t of Ihc m ediilll fin fold . (H&t: s l(t in . X 400). 

Fig. (Il): " photomicrograph of cross ::-;cdion of [he 1nil nn bl ~\de of 23 days -olel larva showIng .. 

ep idermis {EI . loose co nnective tissu e cor iu m (t}c1l1 d seglllents o f the ar: !inolrat'hia (al (H 

& E s lain . X 400). 
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Fig. (12): 1\ p hotomicrog ra ph of CI"O% seclio n of the UIli:l ! fi n b lade of 30 days· old juve nile fi s h 

:-; Ilowlng . . thick cpi clcJ"nl, Il I;,yc r tE) . clear bas .. ,1 lamina (hl. scg m CI )l:::; o flhc ucUnoll'achla 

'n ) ( /I &E s tain . X 400) . 

Fi g. (13): A photomicrograph of cro~s f,e(' lion of U1C pec:l.cml! fill blad~ of 40 d ays· old JlIven lle 

n ... h showing. epldcrroal ]:lycr r~). (' !lici er Olal pCF(s (p). c u rved d c rn lrays (d) o f Icpldoh<:\· 

chi". de posited nbmb!nsl ~ .. wei ostenHasts (arrow) ", net loose con nec tive I.iSSIi C coriulll It) 

, Il &E s tain . X 400). 
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Fig, (14): i\ pllOtomlerugraph of (' r() :-; o.; sl:!'ll()!l of Ihe penon)! fin b lade or 48 days·old .ill vcnUe fish 

:<IIHwill.l.! .. r:pl(1crm<.l1 hlyt,), (1::1. !'lId) cel!:,; fd. deeply Ir)(':nted (lentil',IYS (eI) ~11"~'Jlidcnllal 

('onncdive Ussue shed (1) "nd loose ('onnccUve tissue corium It) . Note Ih(' proximal cn· 

dos lcddnl fin radii (0 and ~ll\ 1l)11Sl'I d"lurc [m) (H&E s tain. X 200). 

Fig. {IS}: /I. pholomlcrograph or ('I'OSS section or the pt.: t:l oral nn blnde of 56 days · old j\lv~~"ilc 

n~ l. showing .. epidermal b yer W). dub ('ells (e) and gnbl<tt-likc llllKO\lS ('dl~ ((l]'H)wl 

lAB/PAS s tain. X 400). 
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Fig. ( 16): A pholol1lil:mgraplt of tT! ,}.)'; <;IT! i011 of II H.' peh'k fi n b l,Jdc or 56 days - old jllVCllil c nsll 

SllllWIIl .l.! . . epidermis (1':1 n ... .. :jII '· .1 cl"lllir;IY '" (eI) . b lood v (;::; :-;c;ls Iv) . nerve b und les (II) ,Illd 

I"ose ( 'OI1Il(~l'lh'e 11<.;';0(' ("{l]"lllm II ) 1I1",F :-.1 <1 ill , X,.J.OO} 

" 

.. :: ...... t -. . ... . \ . 
. ""-'-""" 

• 
. ~ 

• 

Fig. (17): 1\ pholomiC"l"ograph (II IW<;S !'vl"! )Oll II I Ill .. : dorsn.! fin blade or 56 d;ty old jl lVCll ik: l's l1 

, .. ;Jj()wj n.l~ . epiderm i,,; n'.). 111 1 ( ;)l' iI 1111 (I J. ()s~i1il'(1 dl;ll1icays 1(1) osl'l"ohlasl s and nS\('(1("y ll' ::; 

tim·ow). Noic !Ill' rH~ioJl IW\WI.:\"l1 til(: dl'lllir.ly:-> ('ollslilliting: the Icpi(\oll·;lchla. tH.'!.! ),: 

x 4001. 
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