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BONASUS 
 
A beast like a bull, that uses its dung as a weapon 
 
Pliny the Elder [1st century CE]: The bonasus when attacked runs away, while  
releasing a trail of dung that can cover three furlongs. Contact with the dung burns  
pursuers as though they had touched fire.  

Rhino = Greek for “snout” 
 
ptero = Greek for “wing” 

Rhinoptera bonasus  

http://enluminure.livejournal.com/1486.html 
https://en.wikipedia.org/wiki/Bonnacon#/media/File:Bonnacon.jpg 

http://bestiary.ca/prisources/psdetail529.htm
http://enluminure.livejournal.com/1486.html


HISTORICAL PERSPECTIVE: 
 
John Smith’s 1608 exploration of the Chesapeake Bay.  
Smith’s crew “...Our Captain sporting himself by nailing them [rays] 
to the ground with his sword, set us all afishing in that manner: thus 
we took more in an hour than we could eat in a day.” 
 
Mitchell (1815) 
Cownose rays “are detested by people who live near the shores by 
reason of the damage they do to the clams (Mya arenaria)” 
 
Joseph (1961) Copeia.   
Cited unusual catches of cownose rays in pound nets in 1960.   
Fishermen polled could not “recall such concentrations in the past”. 
 
Schwartz (1965) –  
“Huge flotillas of R. bonasus annually invade the upper bay.”   
Witnessed the catch of 200,000 cownose rays in the Potomac River in 
1964 



Jim Bourdon:  elasmo.com 
 
Cownose ray: most common ray teeth 
in the Pungo River (North Carolina).  
Miocene - 5-23 million years old 
 
Common in Nanjemoy sediments 
Stafford County, Virginia 
Early Eocene (Ypresian) –  
 ~50-55 million years old 
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Cownose Rays are not 
aliens that recently invaded 
the East Coast of the US 



Merriner and Smith (1979) 
Reported substantial losses to seed and 
harvestable oyster beds in Virginia due to 
cownose ray predation. 
 
Recommendations:   
1) Fences to protect planted oyster bottom 
2) Develop a fishery for cownose rays 
3) Directed fishery should begin after July 

15 to allow births 
4) Develop sportfishing derbies for 

cownose rays 
5) Add cownose ray to the list of citable 

fishes maintained by the Virginia 
Saltwater Fishing Tournament 
 

Otwell and Lanier (1978) 
Also reported losses of bay scallops in 
North Carolina to cownose rays.  Proposed 
a fishery and tried to develop a market. 

In 1975, 8 oyster growers 
requested aid in the form of 
control measures to curb 
predation by rays 



 

Slide directly from Oesterling, M. 2006. 
A History of Cownose Ray Interactions 
in Virginia. VIMS Marine Resource 
Report 2009-6 



In 1984, oyster growers from 
the Rappahannock River 
requested VMRC and Virginia 
Seagrant Marine Advisory 
Services revisit the cownose 
ray issue.   
 
Claimed 1983 was worse year 
for planted oyster loss in 
history. 
 
 
1989: Oystermen lobbied 
Consgressman Bateman who 
in turn requested the Virginia 
Seagrant Marine Advisory 
Services refocus on cownose 
issues. 



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 
 
 
 



Blaylock estimated 
 
 
 
 

Cownose Abundance 1986-1989
from Blaylock 1993
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1998: At the request of the 
oyster industry, the 
Cownose Ray Working 
Group through Virginia 
Seagrant Marine Advisory 
Service was resurrected 



 



8 talks on cownose ray  
interactions with bivalve fisheries 



8 talks on cownose ray  
interactions with bivalve fisheries 

Myers et al. (2007) Science 315, 1846-1850 



5 Talks on cownose ray market 
and fishery development 

1 Talk on cownose ray 
biology and the need for 
caution in developing a 
fishery 



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

2008 = 186 MT  
 

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



 



Trophic Relationships 
 

•Are cownose rays significant natural predators of commercial bivalves?  

Location  Primary Diet                                                 
 
Chesapeake Bay (1970’s)  Softshell clams, small bivalves 
 

Chesapeake Bay (current)  Small non-commercial bivalves,  
    crustaceans, fishes 
 

North Carolina   Bay scallops (70%) 
 

Tampa Bay   Cumaceans and polychaetes 
 

Gulf of Mexico   Amphipods, polychaetes,  echinoderms, 
    non-commercial bivalves                                                            
                    

Smith and Merriner (1985), Powers and Gaskill (2003), Collins et al. (2007), Craig et al. (2010), 
Ajemian and Powers (2011), Fisher et al. (in prep) 

Bob Fisher, VIMS 



Cownose Prey - Frequency of Occurence

Macoma balthica      
(Baltic macoma), 

32.5%

Mya arenaria              
(soft shell clam), 

45%

Crassostrea 
virginica     
(oyster),               

2.5%Geukensia 
demissa     

(ribbed mussel),  
5%

Mercenaria  
mercenaria    
(hard clam),       

7.5%

Tagelus plebeus      
(stout razor clam), 

20%

Unidentified 
shellfish, 

2.5% Unidentified 
teleost remains, 

2.5%

Smith and Merriner 1985 
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N=40, Caught in and just outside of York River 



Collins et al. 2005 
 
Diet of the Atlantic cownose ray Rhinoptera bonasus in Charlotte Harbor, 
Florida, USA  
 
92,576 prey items from 38 families  
 
Crustaceans (%IRI = 56.85) with cumaceans  
accounting for the majority (94%) of crustaceans  
 
 
Polychaetes (%IRI = 25.90) and Pectinaria gouldii  
representing the bulk (70%) of the polychaetes.  
 
 
Bivalves (% IRI = 12.93).  
 
All cumaceans and polychaetes within ray stomachs were intact, indicating 
capture through suction feeding.  
 
All larger, hard prey showed evidence of crushing (fractured and broken shells).  



 

Ajemian and Powers 2012 
 
Gulf of Mexico: N=201 Cownose rays   
 
Dominant prey: 
amphipods  
polychaetes  
Echinoderms 
non-commercial bivalves  



 

No evidence of significant predation on oysters and hard clams except on 
“seeded” beds (i.e. on-bottom aquaculture) 
 
Cownose collected from commercial oyster grounds in Chesapeake Bay: 
oysters=5% of diet, small weak-shelled bivalves and crustaceans dominated 
(Fisher 2010 – Report to NOAA NA07NMF4570324)  

Fisher 2010 



Fisher, R.A., G.C. Call, R.D. Grubbs. 2011.  
J. Shellfish Research 30(1): 187-196. 



(A)Probability of predation 
and peak load of  M. 
mercenaria as a 
function of shell depth 
 
 
 
 
 

 
 
 
 
 (B) Probability of 
predations and peak load 
of C. virginica and as a 
function of shell depth. 

Fisher, R.A., G.C. Call, R.D. Grubbs. 2011.  
J. Shellfish Research 30(1): 187-196. 



 

Kolmann et al. 2014 – Journal of Morphology 



 

Kolmann et al. 2014 – Journal of Morphology 



Kolmann et al. 2015 – Journal of Anatomy 



Kolmann et al. 2015 – Journal of Anatomy 



(B) Probability of predations and peak load of C. virginica 
and as a function of shell depth. 

Fisher, R.A., G.C. Call, R.D. Grubbs. 2011.  
J. Shellfish Research 30(1): 187-196. 

Kolmann et al. 2015 – Journal of Anatomy 



Grubich 2005 – Env. Biol. Of Fishes 

Black drum  
maximum bite force: 
 
~1,300 N at 5 kg 
>11,000 N at largest size 
 

Bite force of 
5 kg black drum 



http://www.loveofsea.com/ 

“Previous studies (Ridge 1963, Karl & Obrebski 1976, Talent 1982) have 
examined the diet of bat rays in Tomales Bay and Elkhorn Slough, but 
found no evidence of predation on oysters, even in large animals collected 
over oyster beds (Ridge 1963).” 
     From Gray et al. 1997 
 

California Bat Ray 
(Myliobatis californica) 



Gray et al. 1997 
 
 
 
 
 
 
 
 
 
 
 
503 bat rays examined 
(caught by oyster  
industry near/on beds) 
 
93% contained prey 
 

Small Batrays

Gastropods
2%

Small Clams 
57%

Crangon 
Shrimp

24%

Polychaetes
16%



Large Batrays

Gastropods
2%

Teleost 
Fishes

2%
Polychaetes

10%

Large Clams
35%

Small Clams 
5%

Echiuran 
Worms

4%Other 
Crustacea

4%

Cancer Crabs
22%

burrowing       
shrimp

7%

Bay Crabs
7%

Gray et al. 1997 

“Evidence of heavy oyster predation was not seen in the 
stomachs of the 503 rays examined.” 



“Lack of direct evidence of oyster predation in this study  
indicates that bat rays do not significantly impact oyster  
culture in Humboldt Bay.”  
 
 
“Trawling operations conducted to eliminate rays from the oyster  
beds are time consuming and expensive. In addition, a local  
oyster company fishes several hundred crab pots around their  
oyster beds to deter oyster predation by red rock crabs,Cancer 
productus. Ironically, bat rays are one of the major predators of  
these crabs in Humboldt Bay, and thus a decrease in ray  
populations may inversely affect the red rock crab populations.” 

Gray et al. 1997 
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