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• Animals in captivity often experience lower fertilization success than their wild 
counterparts. 

• One of the limiting factors that leads to low fertilization success is the quality and 
quantity of sperm produced by males in captivity. 

• Ageing, or senescence – a decline in performance or function with age – can be expressed 
by a decline in sperm quality in later years1. 

• Senescence has been the focus of many reproductive studies to understand the potential 
deleterious effects of age on sperm quality and the potential downstream consequences on 
fertilization success; however, only a handful of studies have evaluated the effects of age 
on sperm quality in frogs2,3,. 

• Study the effects of age on sperm quality and fertilization success in the critically 
endangered Mississippi gopher frog (Lithobates sevosus).

• Evaluate sperm quality metrics between 
males in different age categories (1 – 2 years 
old, 3 – 4 years old, and 8 – 9 years old). 

• Identify an optimal breeding age to improve 
reproductive outcomes. 

• Explore how the captive environment can 
influence sperm quality, and whether it may 
act independently of age or together.

a. Males (N = 30) at the Detroit Zoo (N = 11; captive-bred and 
wild-origin),  the Memphis Zoo (N = 4, captive-bred and 
wild-origin), and the Dallas Zoo (N = 15, wild-origin) were 
hormonally induced (GnRH + HCG or GnRH) to collect 
spermic urine. 

b. Spermic urine was collected to assess sperm quality (i) 
motility, (ii) concentration, (iii) morphology and 
abnormalities. 

c. Fertilization and hatching success were compared between 
old males ( 8 – 9 years old) and young males (1 – 2 years old) 
housed at the Detroit Zoo using a split-clutch in-vitro 
fertilization design. 

c.

Figure 1. Log-transformed means (± 1 SE) for a) sperm total length (μm), b) head length (μm)  across males of different ages (years) and zoos (Dallas, Detroit, Memphis) in 
the Mississippi gopher frog (Lithobates sevosus). 
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• Age did not influence sperm motility or sperm concentration

• Older males (8 – 9 years old) had longer sperm than younger 
males (1 - 2 years old and 3 - 4 years old) and fewer 
abnormalities than younger males (1 – 2 years old). 

• Older males (8 – 9 years old) had higher hatching success 
than younger males (1 – 2 years old). 

• Male Mississippi gopher frogs maintain their reproductive 
capacity across their lifespan.

• Captive environment (Detroit Zoo, Memphis Zoo, Dallas 
Zoo) had a significant effect on all sperm quality and quantity 
metrics. 

• Sperm quality was not influenced by hormone protocol or 
origin. 
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