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Carrying Capacity

e Physical: total area of marine farms that can
be accommodated in the available physical
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—* * Ecological: the stocking or farm density which
causes unacceptable ecological impacts



Carrying Capacity

: the level of farm development that
‘causes unacceptable social impacts
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Physical carrying capacity

Production carrying capacity

— Ecological carrying capacity

guidance/feedback

Working Group
———— Social carrying capacity
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McKindsey et al. 2006
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Narragansett Bay

Monaco & Ulanowicz 1997
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.ﬁn‘% o900 e v il ﬂl FE R Bookl - Microsoft Excel

Wi
—/I Home [nsert Page Layout Formulas Data Review View Developer

IM - fe | scenarios

A B | ¢ | D L E] F [6]
; |5|:Eﬂarms! Narr Bay notes:
3 order of mbiomass catch proportion catch/biomass ecological CC |c
4 |initial 0.00945 0.00353 0.371970435
5 |
b 2/ 0.018%8 0.00706
7 500 4.745 1.765 balances
8 600 5.694 2.118 balances
3 625 5.93125 2.20625 palances
b2 ssMm 22097 MioomoplentonE=l
11 | 630 2.9787 2.2239 Microzooplanton EE =1.001
12 | 640 6.0736 2.2592 Microzooplanton EE = 1.004
13 | 650  6.1685  2.2945 Microzooplankton EE = 1.006
14 700 6.643 2.471 Microzooplankton EE =1.020

15 | 800 7.592 2.824 Microzooplankton EE = 1.046



Potential for growth

e Coastal Ponds e 62x initial biomass
 Narr Bay e 625x initial biomass
e New Zealand e 3.14x initial biomass

Narr Bay has highest potential for
aquaculture growth from current
levels.
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% Ecological Carrying Capacity

Summary
Coastal Ponds Narragansett Bay
e 3.22 tons / acre  1.32 tons / acre
e Point Judith 87,723 * 1.32 = 115,794 total tons
1,574 acres * 3.22 = 5,068 tons '©2004 Dayid M. Willms e

e Potter e S
329 acres * 3.22 = 1,059 tons e e
e Green Hill
431 acres * 3.22 = 1,388 tons
* Ninigret
1,711 acres * 3.22 = 5,509 tons
* Quonnie
723 acres * 3.22 = 2,328 tons
Winnipaug
446 acres * 3.22 =1,436 tons
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Predicted Ecological Carrying Capacity - The 5% Solution (Rheault)

(that biomass of cultured shellfish that could be added w/o significant impact)

from Jiang and Gibbs (2005) Aquaculture v244:171-185

Using a linear food web model based on a 4500km2 bay in

Authors predict that 65 tons per year cedld-be-harvested-annuaty-“level of

culture that could be introduced” from each km2

without "significantly changing the major energy fluxes or structure of the food web"

Area of Point Judith Pond = 1574 acres = 6.37 km2

65 tons/km2 x 6.37 km2 = 414 tons per year is theoretical max biomass for the pond

at an average production biomass of 5 tons per acre = 82.8 acres needed to produce
414 tons

82.8/1574 =5.3%
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Production % ponds % NarrBay

covered w/farms | covered w/farms

Skid’s initial 64% 26%

5 tons/acre

Ecopath Production 46% 99,
Ponds= 6.96tons/acre
NB= 15.53 tons/acre

Virginia 100% 46%
2.85 tons/acre

Maryland 9% 4%

34 tons/acre

Washington 8% 3%

38.12 tons/acre



Comparison w/ Historic Levels of
Shellfish Harvest in-Narr-Bay




% of Narragansett Bay Leased
87,722 total acres

50%
40%

0 24% 26%
30% 20,846 acres 22,807 acres
20% -

9%
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10% - >
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0% l .

1911 2008 ECC ECC ECC
RI Commissioners
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Reduction in Anthropogenic Nitrogen
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Figure 6. The effect of nutrient reduction scenarios on the carrying capacity of the Qosterschelde ecosystem for benthic suspension feeders.
The carrying capacity 1s expressed as the ratio between the adapted benthic suspension feeder biomass for the different nutrient scenarios and
the adapted biomass for the 0% nutrient scenario. The anthropogenic nutrient reduction scenarios are —25% (= extra nitrogen}}, 0%, 25%,
50%, 75% and 100% (here shown as fractions). This model experiment was repeated with ten different (but equally good} calibrations of the

model. Different symbols denote the results from these ten different calibration sesTaken from Van der Tol & Scholten 1998
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