
Introduction
The United States is an aging country and with that, the infrastructure 
of the water lines can be poor. Poor water lines increase the amount of 
lead exposure leading to numerous effects. Lead exposure can lead to 
many negative effects on an organism’s health. These illnesses may 
include: dysfunction in the reproductive system and damage to soft 
tissue organs (2). Lead poisoning can also lead to developmental and 
learning disabilities in young children (3). By using fathead minnows, 
people can witness how lead exposure affects breeding behaviors, 
specifically testosterone–the main steroid protein in male animals that 
allows them to care for and prepare for their offspring. Many cities 
have had people suffer from lead exposure which has led to an increase 
of special education programs in children (1). To prevent this from 
happening, there needs to be testing done. By using fathead minnows, 
people can witness how lead exposure affects breeding behaviors 
specifically on testosterone. Experimenting on fathead minnows will 
help to prevent damage to the reproductive system and other soft tissue 
organs in humans because of lead poisoning. Because of the increase of 
lead in the water, the male fathead minnows will experience lessened 
amounts of testosterone production along with a decrease in nest 
preparation for their offspring due to lead exposure in their water. 
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Materials & Methods
The fathead minnows were first exposed to 1 ppm of lead nitrate for two 
weeks at the University of Wisconsin-Milwaukee School of Freshwater 
Sciences. After becoming exposed, they were transported to Muskego high 
school and separated into different tanks--control (1) and exposed (2). The 
minnows then were segregated into three compartments inside their selected 
tank containing one male and one female in each. These tanks were labeled 
1a, 1b, 1c (control), and 2a, 2b, 2c (lead). We observed the male fish three at 
a time, three times a week for 5 minute periods. The number of hovers, nest 
preps, patrols, chases, and spawns was accounted for. Body features (head 
pad, tubercles, sidebars, dorsal fin spot) were also recorded. All of the 
observations and statistics were recorded within a three-week time frame then 
collected. This was signified by the SEM bars not showing any overlapping 
on the bar graphs. Because of the lack of overlapping within the bars, the data 
compared between control and lead breeding characteristics can be called 
significant. 

Figure 3

Figure 1: The bar graph above displays the average number of secondary 
body features on male fathead minnows that were observed. The data that 
was presented significantly differently was the control vs lead exposed 
minnows that showed signs of a head pad. To come to this conclusion, a 
Fisher's test was used to test the significance of the difference between 
control and treated fish. All other body features were not significantly 
different between control and lead exposed fathead minnows. This includes: 
signs of side bars, dorsal fin spots, and tubercles. 
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Figure 3: The image to 
the left shows a male 
fathead minnow (not 
lead exposed) inside of 
the breeding chamber. 
He shows all of the 
secondary male body 
features such as: head 
pad, dorsal fin spot, 
tuberacles, and side 
bars. 

Abstract
Lead poisoning: an acute or chronic poisoning of lead due to absorption 
or consumption into the body. This type of poisoning has become 
increasingly popular--especially in the underdeveloped regions of the 
U.S. Fortunately, fathead minnows can mirror what happens in human 
bodies when some lead is ingested and absorbed. We took fathead 
minnows that were previously exposed to lead and ones that weren't 
and compared how the male fathead minnows develop physical 
characteristics during reproduction. These male minnows showed signs 
of having lower rates of bodily characteristics than the control minnows 
meaning they were underdeveloped. These results show how lead 
poisoning can affect human bodies and result in the underdevelopment 
of our body systems. 

Figure 2: The bar graph to the left shows the average number of breeding 
characteristic for fathead minnows (control vs lead). The data shown shows a 
significant difference in three categories: frequency of hovers, patrols, and 
spawns. This is presented by the SEM bars not overlapping in these categories. 
All other categories did not present a significant difference within the error bars. 

Discussion
Overall, we reject our hypothesis that stated: male fathead minnows will 
experience lessened amounts of testosterone production due to lead exposure. 
For each breeding characteristic– nest preparations, hovers, patrols, chases, 
and spawns– the fish in the lead exposed water performed more. As 
suggested in our previous research, the minnows should have experienced a 
lessened number of reproductive behaviors. But as we observed, this 
assumption was proven to be false. A crucial source of error is that we did not 
observe the same fish everyday. This might have led us to miss out on certain 
breeding characteristics. For example, we might have missed some spawns 
due to where the fish were at in their reproductive cycle. If we observed the 
same fish for longer periods of time we may have been able to record more 
accurate data. In conclusion, our experiment did not support our claim that 
lead exposure to male fathead minnows would decrease the amount of 
breeding characteristics attempted and succeeded.
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