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CHAPTER 3

[ROPHIC CRSCADES | some maccs or apex precscor

Predators, Prey, and the Changing Dynamics of Nature in Higher—LatitUde
Coastal Oceans

James A. Estes, Charles H. Peterson, and Robert S. Steneck
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Figure 3.2. Patterns of temporal covariation among the dedines of great sharks, the rise of small elasmobranchs,
# and the dedines of bay scallops n East Coast estuaries and coastal oceans (from Myers et al. 2007). DNREC =
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Predicting ecological consequences
of marine top predator declines

Michael R. Heithaus', Alejandro Frid’, Aaron J. Wirsing' and Boris Worm’
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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?

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**

Most dramatic increases illustrated; very small sample sizes.

1
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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C. Cownose ray life history, demographics, and resilience

Myers et al. (2007)
Meta-analytical meanr =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)?

1
Data from Myers et al. (2007)



= = = Predicted - Female
A Observed - Female (n=260)
Predicted - Male
. Observed - Male (n=140)

Disc Width (cm)
Proportion Mature

L] Female (observed)
Female (predicted)
o Male (observed)
——— Male (predicted)

T T I
9 10 11 12 13 14 15

20

10 15
Age (yrs)

Reference N (d) 50% Mat. K N (?) Region

Fisher, Call & Grubbs 217 6-7 0.262 319 0.191 21 Chesapeake
(2013) years Bay

Smith & Merriner 61 5-6 years 0.126 54 0.119 13 Chesapeake Bay
(1986)

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.

©R. Dean Grubbs

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



Estimated Age-specific Cownose Ray Survival
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Von Bertalanffy growth function:

Life history data

Age (years)

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)




Parameter

Age-at-maturity:

a=-12.473
b=1.945

Standard
deviation

Range

Distributio

n

Maximum age:

21 years

Lognormal

Litter size:

1

Uniform

Reproductive periodicity

Annual

Sex ratio

1:1

Theoretical maximum size (L)

105.34 cm
disc width

Growth coefficient (k)

0.1931 yrt

Theoretical time at zero length

(to)

-2.64 yr

Survivorship:

Age 0-4

0.83 yrt

0.62-0.83

Uniform

Age 5

0.84 yri

0.78-0.84

Uniform

Age 6-8

0.85 yrt

0.79-0.85

Uniform

Age 9-15

0.86 yrt

0.80-0.86

Uniform

Age 16-21

0.87 yri

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

0.82-0.87

Uniform




Age at Maturity

Grubbs et al. (in review):

Cownose rays Intrinsic rate of
Increase (I)

Range: -0.018 yr! to 0.032 yr!
(median r = 0.008)

Female Birth Rate
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o O

# Female Offspring
'_\.
N

Intrinsic Rate of Increase (r)

Population Doubling Time

Sharpnose
Cownose

Scalloped
Hammerhead

Shark data from Smith et al. (1998)



Grubbs et al. (In review) conducted a meta-analysis of population growth rates
(A) 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 A values of any chondricthyan species analyzed.

Fishing Mortality recommendations for three large coastal sharks
from Federal Stock Assessments
« SEDAR 21 (NOAA)
— Sandbar shark: F,,sy = 0.021, F5, = 0.016
— Dusky shark: Fy,sy = 0.035, F5y = 0.026
« SEDAR 29 (NOAA)
— Blacktip shark: Fysy = 0.084

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.



Virginia Cownose Ray "Fishery"
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Does not include
commercial discards or
recreational mortality (e.g.
ray derbies)

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

Data from Virginia Marine Resources Commission’s commercial landings bulletins

http://www.mrc.state.va.us/landings_bulletins.shtm



Day boat harvested. y
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Propuet IMAGE & NuTriTion Facrts

CHESIEAKE RAT FILLET

n Facts

PACKAGE INFORMATION

CHESAPEARE RAY SHIPZING CAATON

CHESAPLAKE RAY FILLET, PACLISE N SHATTER
PHCK STELE A FOR EASY FILLET ACCESS,

www.virginiaseafood.org

Can Your

Menu

Use Something
Special?
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Wild
Day Boat Harvested
Available

Chesapeake Ray
A delicious, mild tasting fish caught Along
Virginia's Eastern Shore, The Chesapeake Bay,
and its many tributaries
A fish for meat eaters.

A tender, red meat fish with a “meaty bite” and
the dining excitement of Wild Game

Customers are raving about the taste!
Chefs are raving about the versatility!

PropucT IMAGE

CHESMPEARE BAY MG

CHESAPEARE RAY SHIPPIKS CARTON
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Ray FLLET HARVESTING

‘This fish is recipe friendly.
Chesapeake Ray
adapts to most culinary applications.
Broil it, Sauté it
Grill or Pan Sear it,

PREPARATION

Fresh FiLLET

IQF frozen FILLET

Pan Fry, Braise, Stew,
or

Fryit

NutrITion Facrs

Nutriti n Facts
o iner 1o e gacted

PropucT INFORMATION
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Serving SUGGESTIONS

PACKAGE INFORMATION

CHESIPEARE AT AT SHIFPING CARTON




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Estimated Age-specific Cownose Ray Survival
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

