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Analysis from Tobey Curtis in Grubbs et al. (In review): Collapse of shellfish stocks 
occurred prior to the purported increases in the cownose ray population and 
occurred in regions where cownose rays are absent.. 



The cownose ray population explosion? 
 
 
 
 
 
 
 
 
 
 

Most dramatic increases illustrated; very small sample sizes.  

Survey  Gear Years No. Caught Inst. Rate 
DNREC  Trawl 24 76  0.117**** 
NCDMF Trawl 17 230  0.175**** 
VIMS  Seine 35 11  0.104* 
MDNR  Seine 45 26  0.063** 
NMFS-Off Trawl 5 23  -0.265 
NMFS-In Trawl 31 544  0.044* 
SEAMAP Trawl 17 4817  0.059** 

Data from Myers et al. (2007) 



Blaylock 1993 
 
 
 
 

Three Aerial Surveys in Chesapeake Bay (off Cape Charles) 
25 July 1988, 02 August 1988, 09 August 1988 
 
 
 
457 ha school  (1,129 acres) 
1.1 rays per square meter 
School Size ~5,000,000 rays 
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Myers et al. (2007) 
 Meta-analytical mean r = 8.7% 
 Annual Survival  = 92.3% 
Are these values even possible demographically? 
 
Alternative explanations? Shift in the population distribution rather than 
a population increase (Frisk et al. 2008, Frisk 2010)?   
 

Data from Myers et al. (2007) 

 

C. Cownose ray life history, demographics, and resilience 



Reference N (♂) 50% Mat. K N (♀) 50% 
Mat. 

K Tmax Region 

Fisher, Call & Grubbs  
(2013) 

217 6-7 
years 

0.262 319 6-7 
years 

0.191 21 Chesapeake 
Bay 

Smith & Merriner 
(1986) 

61 5-6 years 0.126 54 7-8 years 0.119 13 Chesapeake Bay 

536 vertebral samples 
Five growth models applied  
(modified VBGF best fit) 
6-7 years to mature, Max. age ~21 years  



Ovoviviparous 
   Trophonemata  
(lecithotrophy to lipid histotrophy)
   
  
 

Fisher (2010) Examined ~400 
term pregnant females.  97.7% 
single pups, 2.3% produced 
twins.   

Lifetime fecundity:  
Cownose rays <15;  
Large sharks >100 



Estimated Age-specific Cownose Ray Survival 

Myers et al. (2007) 

Analysis from John Carlson: All estimates of age-specific survival are well below those required 
for the purported cownose ray population explosion as suggested by Myers et al. (2007)  

Life-history input data

Von Bertalanffy growth function:
Linf: 1055
K: 0.19
t0: -2.64

Life history data
tmat: 7
tmax: 21



Parameter Value Standard 
deviation 

Range Distributio
n 

Age-at-maturity: a = -12.473 
b = 1.945 

      

Maximum age: 21 years 4.04   Lognormal 
Litter size: 1   0.9-1.1 Uniform 
Reproductive periodicity Annual       
Sex ratio 1:1       
Theoretical maximum size (L∞) 105.34 cm  

disc width 
0.76     

Growth coefficient (k) 0.1931 yr-1 0.008     
Theoretical time at zero length 
(t0) 

-2.64 yr       

Survivorship:         
Age 0-4 0.83 yr-1   0.62-0.83 Uniform 
Age 5 0.84 yr-1   0.78-0.84 Uniform 
Age 6-8 0.85 yr-1   0.79-0.85 Uniform 
Age 9-15 0.86 yr-1   0.80-0.86 Uniform 
Age 16-21 0.87 yr-1   0.82-0.87 Uniform 

Analysis by John Carlson in Grubbs et al. (in review) 



Shark data from Smith et al. (1998) 

Grubbs et al. (in review): 
 
Cownose rays Intrinsic rate of 
increase (r)  
Range: -0.018 yr-1 to 0.032 yr-1 

(median r = 0.008) 
 



Fishing Mortality recommendations for three large coastal sharks 
from Federal Stock Assessments 
• SEDAR 21 (NOAA) 

– Sandbar shark: FMSY = 0.021, FOY = 0.016 
– Dusky shark: FMSY = 0.035, FOY = 0.026 

• SEDAR 29 (NOAA) 
– Blacktip shark: FMSY = 0.084 

 
 

 

Grubbs et al. (In review) conducted a meta-analysis of population growth rates 
(λ) for 38 species of sharks (including sandbar, dusky, and blacktip sharks) 
and 5 species of skates compared to cownose rays. Cownose rays had the 
lowest λ values of any chondricthyan species analyzed.     

Given the low levels of fishing mortality that can be sustained by the 
large coastal sharks and that the life history of cownose rays likely 
renders them more susceptible to over-fishing than those sharks, the 
sustainable fishing mortality for cownose rays is likely very low. 



Data from Virginia Marine Resources Commission’s commercial landings bulletins 
http://www.mrc.state.va.us/landings_bulletins.shtm 

2008 = 186 MT  
 
 
Perspective: 168.9 MT = 
Current Federal quota for all 
aggregated large coastal 
sharks (excluding sandbar 
sharks) harvested in U.S. 
Atlantic waters combined 
 

Does not include 
commercial discards or 
recreational mortality (e.g. 
ray derbies) 



www.virginiaseafood.org/chesray/ 
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