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T he pur pos e of this  ex per im ent w as  to deter m ine w hether  or  not 
ex pos ur e to lead low er s  the s ucces s  r ate of a F athead M innow  to br eed, 
engage in  s ocial r epr oductiv e behav ior s , and dis play  s econdar y  s ex  
char acter is tics . L ead pois oning is  a m ajor  pr oblem  tor m enting 
hom eow ner s  all ov er  the U .S . due to the abundance of lead in  hous ehold 
cons tr uction m ater ials . T he r es ults  of our  ex per im ent can be us ed to 
deter m ine how  lead can negativ ely  affect the hum an r epr oductiv e s y s tem . 
Our  r es ults  indicated that ther e w as  a notable differ ence in  the ex hibition of 
s econdar y  s ex  char acter is tics  betw een the lead ex pos ed fis h and the 
contr ol fis h indicating that lead pois oning inhibits  the F athead M innow ’s  
ability  to dis play  s econdar y  s ex  char acter is tics . F ur ther m or e, our  r es ults  
indicated that the lead ex pos ed fis h ex hibited s ignificantly  few er  s ocial 
r epr oductiv e behav ior s  as  com par ed to the contr ol fis h and w er e ther efor e 
deem ed to hav e ex hibited a low er  s ucces s  r ate of br eeding.  

L ead is  a natur ally  occur r ing heav y  m etal found in  a m ultitude of ar eas  
ar ound the U .S . W hen ex pos ed to this  heav y  m etal, it becom es  abs or bed into 
the body  and dis tr ibuted to blood, m iner aliz ing tis s ues , and s oft tis s ues  w her e it 
accum ulates  ov er  tim e (1) . L ead pois oning does  not alw ay s  pr es ent its elf r ight 
aw ay , but w hen it does  the phy s ical s y m ptom s  include abdom inal pain , 
ir r itability , joint and m us cle pain , and los s  of appetite. W hile thes e s y m ptom s  
one can potentially  r ecov er  fr om , s om e effects  of lead pois oning can lead to 
per m anent neur ological abnor m alities  in  a child due to the neur oplas ticity  of a 
child’s  r apidly  dev eloping br ain  (3) . T he F athead m innow  w as  us ed as  a tes t 
or ganis m  to s tudy  the effects  of lead pois oning on both phy s ical char acter is tics  
and s ocial behav ior s  in  hum ans . W hen ex pos ed to lead, F athead m innow s  tend 
to dis play  few er  s econdar y  s ex  char acter is tics  and s pend les s  tim e engaging in  
s ocial r epr oductiv e behav ior s , m os t notably  behav ior s  as s ociated w ith the 
pr epar ation and m aintenance of the nes t, due to a s uppr es s ed s per m atocy te 
pr oduction (2) . A s  a r es ult, it is  hy pothes iz ed that w hen F athead m innow s  ar e 
ex pos ed to lead they  w ill dis play  a low er ed s ucces s  r ate of br eeding, engage in  
few er  s ocial r epr oductiv e behav ior s , and ex hibit a few er  total num ber  of 
s econdar y  s ex  char acter is tics .

T his  ex per im ent w as  a s ingle-blind s tudy  w ith the lead ex pos ed fis h unk now n. T w elv e m ating 
pair s  of F athead m innow s  w er e acquir ed, s ix  of w hich w er e pr e ex pos ed to lead nitr ate. T he 
fis h w er e s epar ated into gr oups  of 3 m ating pair s  in  each tank . E ach tank  w as  m aintained at 
tem per atur e of 20  degr ees  Cels ius . 
1. T he F athead m innow s  w er e obs er v ed for  thr ee w eek s , alter nating obs er v ation ev er y  other  

day . 
2. S econdar y  s ex  char acter is tics  of the m ales  w er e obs er v ed and noted at each obs er v ation 

day . 
3. T he behav ior s  and actions  of the F athead M innow s  w er e obs er v ed for  fiv e m inutes  and 

tallied to deter m ine the cons is tency  and r epetitiv enes s  of each fis h to engage in  s ocial 
r epr oductiv e behav ior s  at each obs er v ation day . 

4. Gr aphical and S tatis tical analy s is  w as  us ed to deter m ine w hether  or  not the r es ults  of the 
ex per im ent occur r ed by  chance or  dis play ed a s ignificant dev iation fr om  the contr ol gr oup. 
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Due to the results of our  exper im ent, w e reject the 
null  hypothesis. The data from  our  exper im ent 
i l lustrate that the Fathead m innow s exposed to lead 
displayed few er  secondary sex character istics such as 
the dorsal f in spot, side bars, and tubercles as 
com pared to the control m innow s (Fig. 1). Moreover , 
the data from  this exper im ent fur ther  i l lustrate that the 
Fathead M innow s exposed to lead engaged in few er  
social reproductive behaviors as com pared to the 
control group (Fig. 2). The data acquired from  the 
Fathead m innow s regarding their  engagem ent in the 
social reproductive behaviors nest prep, hover , and 
spaw n show  that there w ere signif icantly few er  
engagem ents exhibited for  the lead exposed f ish as 
com pared to the control f ish (Fig. 2). This data and 
inform ation reinforces the fact that lead suppresses 
sperm atocyte production and suppor ts the hypothesis 
that lead exposed f ish exhibit a low ered success rate of 
breeding, engage in few er  social reproductive 
behaviors, and exhibit a few er  total num ber  of 
secondary sex character istics. One occur rence that 
m ay have attr ibuted to inaccurate results/er ror  is the 
f ish that died at different intervals of exper im entation. 
Cer tain f ish died at different days of exper im entation 
and w ere replaced, and this m ay have attr ibuted to 
er rors/differences in our  data. A l im itation of this 
exper im ent w as the sam ple size. A greater  sam pling of 
Fathead M innow s survived for  the entirety of the three 
w eeks of exper im entation w ould have produced m ore 
accurate results. This inform ation is im por tant in 
identi fying the effects of lead exposure on the hum an 
reproductive system . With this inform ation, the team  
w as able to conclude that lead plays a m ajor  role in 
alter ing the reproductive system  of Fathead M innow s, 
therefore i t is deduced that this type of alteration can 
be observed by hum ans. The next steps for  our  
research w ould be to understand the effects of lead 
exposure on em bryo and offspr ing developm ent of 
Fathead m innow s in order  to relate that data back to 
the effect of lead exposure on chi ldhood developm ent.
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F ig. 2 T his  gr aph s how s  
the differ ence in  the 
num ber  of m ale 
r epr oductiv e behav ior s  
obs er v ed. T he 
r epr oductiv e behav ior s  
obs er v ed dur ing the 
ex per im ent include: nes t 
pr ep, hov er , patr ol, chas e, 
and s paw n. T he gr aph 
r es ults  s ugges t that the 
fathead m innow s  ex pos ed 
to lead par ticipated in  
s ignificantly  few er  nes t 
pr eps , hov er s , patr ols , 
chas es , and s paw ns  than 
the contr ol m innow s . W e 
us ed er r or  bar s  indicate 
w hether  or  not the 
differ ence betw een the 
env ir onm ents  is  
s ignificant. T he er r or  bar s  
indicate that ther e is  a 
s ignificant differ ence is  
the num ber  of nes t pr eps , 
hov er s , and spaw ns  
betw een the tw o 
env ir onm ents .

F ig. 1 T his  gr aph s how s  the differ ence in  the appear ance of s econdar y  s ex  char acter is tics  in  
the fathead m innow s . T he differ ent s econdar y  s ex  char acter is tics  obs er v ed include: dor s al fin  
s pot, head pad, s ide bar s , and tuber cles . T he r es ults  indicate that the fathead m innow s  
ex pos ed to lead s how  few er  s econdar y  s ex  char acter is tics  than the contr ol m innow s .
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