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ABSTRACT 

 The karyot ypes  of  Gy mnarchus  nil oticus  Cuvi er and Polli myrus  petri colus  Daget  from 

Ol uwa Ri ver,  Okiti pupa,  Ondo St at e were i nvestigat ed t o det er mi ne t heir  di pl oi d nu mbers  and 

charact eristics.  This  was wit h a vi ew t o assessing t he chr omoso mal  pattern and evol uti on of 

karyot ypes in t he order Osteogl ossifor mes.  

 Mi t otic cells obt ai ned fro m ki dney and gill  tissues  of  G.  nil oticus  and P.  petricol us  were 

arrested at  met aphase st age by i nj ecti ng t he specimens  i ntraperit oneall y with 0. 05 % col chici nes. 

Hypot oni c treat ment  was i n 0. 075 M pot assi um chlori de,  whil e prepared slides  were st ai ned wit h 

8 % Gi e msa i n 6. 8 pH phosphat e buffer.  The sli des  were vi ewed under  a bi nocul ar  li ght 

mi croscope ( Lei cal  Gallen III  model),  and t he pi ct ures  of  cells wit h good met aphase spread 

obt ai ned usi ng a di gital ca mera ( AmScope MT versi on 3. 0. 0. 1)  mounted on t he mi croscope. 

Chr omoso me  ar ms  were measured from enl arged comput er  pri nts of  t he best  met aphase spread. 

Kar yot ypi ng was  made f rom phot o pri nts  of  t he di gital  phot ographs  and i di ogra m pl otted usi ng 

Mi cr osoft Office Excel.    

 G.  nil oticus  had a karyotype of  2n = 54;  24 m+20s m+10sta ( FN = 98),  while a kar yot ype 

of  2n = 48;  10 m+18s m+20sta ( FN = 76)  was  recor ded f or  P.  petricol us.  A t etrapl oi d cell  ( 4n = 

96) was found i n P. petricol us.  

 Thi s  st udy concl uded t hat  t he kar yot ype obt ai ned for  G.  nil oticus,  provi ded a  cyt ogenetic 

basis  f or  t he separati on of  G.  nil oticus  from t he fa mil y Mor myri dae i nt o a separate fa mil y,  t he 

Gy mnarchi dae.  
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CHAPTER ONE 

I NTRODUCTI ON 

 Fi shes  consist  of  62 or ders,  515 fa milies,  and 27, 977 ext ant  speci es  maki ng t he m t he 

most  di verse of  all  vertebrat e gr oups  ( Arai,  2011).  Icht hyfauna constit ute mor e t han 48 % of  all 

vertebrat es  and have succeeded at  occupyi ng al most  all  t he availabl e ni ches  i n t he aquatic 

ecosyst e ms  ( Helf man et  al.,  2009).  Restricted gene fl ow occasi oned by geographi cal  barri ers  and 

distance contri but e t o reproducti ve i sol ation i n t he aquatic environment,  and consequentl y 

genetic popul ati on struct uri ng ( Chen et  al.,  2009).  It  i s  t hese genetically differentiat ed 

popul ati ons that for m t he basis of speci es mi croevol uti on and di vergence.  

 Ho wever,  t he degree of  speci es  di versit y of  fishes  i s  difficult  t o expl ai n on t he basis  of 

geographi cal  isol ati on alone.   There are i ncreasi ng evi dences  t hat  rearrange ments  i nvol vi ng 

changes  i n nu mber  and struct ure of  chr omoso mes  pl ay si gnificant  rol e i n speci ati on events  ( Br un 

and Gal etti,  1997;  Mi ya et  al.;  2003;  Gal etti  et  al.,  2006;  Azevedo et  al.,  2007).  This  underscores 

the i mport ance of chromosomal st udi es t o evol utionary bi ol ogy.  

  Cyt ogenetic dat a have di verse applicati on.  They have been used t o resol ve questi ons 

relati ng t o speci es  i dentification,  t axono my,  cryptic reproducti ve i sol ati on and hybri di zati on i n 

nat ure ( Mar gari do et  al.,  2007).  Cyt ogenetical  dat a are also hi ghl y val uabl e i n t he st udy of 

pl oi dy l evel  and i n predicti ng t he success  of  hybridi zati on pr ogra mmes  i n cult ured speci es.  It  has 

in additi on pr oved t o be a useful  t ool  i n i dentification of  sex chr omoso mes,  and al so i n t he 

variati ons  i n t he nu mber and t ypes  of  sex chr omosomes  ( Mar gari do et  al .,  2007;  Janko et  al., 

2007) and phyl ogeny (Pardo et al., 2001; Sant os et al., 2009).  
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 In most  vertebrat e gr oups,  kar yot ype and genome  si ze i n co mbi nati on wi t h dat a from 

mi t ochondria and nucl ear  gene sequences  have contri buted t o t he resol uti on of  questi ons  rel ati ng 

to syst e matics  and evoluti on ( Arai,  2011).  Although DNA sequence dat a have contri but ed 

si gnificantl y t o resol vi ng t he i ssues  menti oned above,  a more useful  appr oach i s  one t hat 

invol ves  anal yses  of  morphometrics,  mol ecul ar  phyl ogenetic,   geno me  size and co mparati ve 

karyol ogy dat a,  rat her t han utilizi ng dat a from only one or a few of t hese sources ( Arai, 2011).  

 The use of  cyt ogenetic infor mati on i n co mpl e menti ng ot her  sources  of  dat a ai med at 

addressi ng t he above questi ons  has  been very limi t ed i n fishes.  To dat e,  karyot ypi c dat a are 

availabl e onl y f or  about  3, 425 speci es  representi ng 12. 24 % of  ext ant  fishes  wit h 216 fa milies  of 

the acti nopt erygi ans  l acki ng karyot ype i nfor mat ion ( Arai,  2011).  The reason f or  t he deart h of 

infor mati on on fish karyot ypes  i s  because wor k on fish cyt ogenetics  i s  very chall engi ng.  Many 

fish speci es  are difficult  to keep ali ve more t han a fe w hours  outsi de t heir nat ural  environment, 

whi ch makes  it  difficult  to st udy t he karyot ypes  of  fishes  t hat  are difficult  t o collect  ali ve and 

those from r e mot e l ocations.  Even obt ai ni ng fresh mat erial  provi des  no assurance t hat  reliabl e 

chromoso me  nu mber  can be obt ai ned easil y,  because fish chr omoso mes are usuall y s mall  and 

nu mer ous ( Arai, 2011). 

  I n Ni geria,  wor ks  on fish chr omoso mes  i ncl ude Ol ufeagba et  al.  (1999);  Awodiran et  al. 

(2000);  Eyo ( 2005)  and Maj ol agbe et  al.  (2011); whi ch were carried out  on t he genera Cl ari as 

and Het erobranchus,  and on t he Til api as  ( Al uko et  al.,  1995).  This  i s pr obabl y due t o t he 

gr owi ng i mport ance of  these gr oups  of  fish i n aquacult ure.  Lack of  appropriate t echni ques  f or 

obt ai ni ng fish chr omosomes  mi ght  also have contribut ed t o t his  sit uati on.  Most  wor kers  obt ai n 

met aphase chr omoso mes from fish e mbr yos  or  hatchli ngs,  a t echni que t hat  li mits t he fish speci es 
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from whi ch met aphase chr omoso mes  can be obt ained t o t hose t hat  can be artificiall y pr opagat ed. 

The alternati ve met hod of obtai ni ng met aphase chromoso mes from fish 


