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Ect…



Combining Model Predictions



Monitoring: Does the Hurricane Follow 
the Predicted Paths?



MANAGEMENT CASE STUDY: STONE 
CRABS & SPINY LOBSTER



http://keysnews.com/print/69399

Management case study



What is the problem?

Up to 90% bycatch in stone crab 
traps

At $70 million a year, spiny 
lobster is the most lucrative 
commercial fishery in the 
Florida
Keys.



Species Overlap



Stone Crab & Gear

http://myfwc.com/fishing/saltwater/commercial/stone-crab/



Spiny Lobster & gear

http://myfwc.com/fishing/saltwater/commercial/spiny-lobster



Gear comparison

Stone Crab

Lobster



Proposed rule change

• To prevent this unintended use of stone crab 
traps in the lobster fishery, industry has 
requested rule changes to eliminate their use in 
the primary areas where the lobster fishery and 
stone crab fishery overlap. 

• Large stone crab entrances capture more lobster
• To prevent the use of stone crab traps in the 

lobster fishery industry has requested rule 
changes to eliminate the use of atypical stone 
crab traps in the primary areas where the lobster 
fishery and stone crab fishery overlap. 



Gear



What is bycatch

The definition of bycatch, as stated in the 
Magnuson-Stevens Fishery Conservation and 
Management Act, is:

Fish which are harvested in a fishery, but which are 
not sold or kept for personal use, and includes 
economic discards and regulatory discards.  Such 
term does not include fish released alive under a 
recreational catch and release fishery management 
program.

http://www.nmfs.noaa.gov/by_catch/bycatch_whatis.htm



Conceptually



Conceptually



Control variables



Management:  control

Management Objective:  Minimize Spiny 
Lobster catch in Stone Crab Gear
1. Stone crab effort
2. Spiny lobster effort
3. Stone Crab catchability in Stone Crab gear
4. Spiny Lobster catchability in Spiny Lobster 

gear
5. Spiny Lobster catchability in Stone Crab gear



Managing control variables

Objective:  Minimize Spiny Lobster catch in 
Stone Crab Gear
1. Stone crab effort
2. Spiny lobster effort
3. Stone Crab catchability in Stone Crab gear
4. Spiny Lobster catchability in Spiny Lobster 

gear
5. Spiny Lobster catchability in Stone Crab gear



Gear



Rule Change-Approved by Commission



Governance
“The Florida Constitution authorizes 
the Fish and Wildlife Conservation 
Commission to enact rules and 
regulations regarding the state's 
fish and wildlife resources.
To do this, the seven Commissioners meet five times each 
year to hear staff reports, consider rule proposals, and 
conduct other Commission business. Because stakeholder 
involvement is a crucial part of the process, we conduct 
Commission meetings in different locations across the 
state offering citizens the opportunity to address the 
Commission about issues under consideration.”

http://myfwc.com/about/commission/





Year class dynamics drive population age & size 
structure. 



Year class dynamics
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Multiple year-classes 
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Multiple year-classes 
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Multiple year-classes 
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Multiple year-classes 
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At any given year
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At any given year
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Stable age distribution
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Equilibrium age distribution
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Cohort dynamics are governed by mortality and 
growth. In other words, as fish grow over time there 
are fewer of them but they are bigger.



A cohort of recruits (yr = 2015.0)



Growth & survival (yr = 2015.15)



Growth & survival (yr = 2015.30)



Growth & survival (yr = 2015.45)



Growth & survival (yr = 2015.60)



Growth & survival (yr = 2015.75)



Growth & survival (yr = 2015.90)



Growth & survival (yr = 2016.0)



Growth & survival (yr = 2016.0)



Growth & survival (yr = 2017.0)



Growth & survival (yr = 2018.0)



Growth & survival (yr = 2019.0)



Growth & survival (yr = 2020.0)



In recreational and commercial fisheries fishing 
mortality depends on size because of length limits 
and gear restrictions (e.g., mesh size)



Fishing mortality depends on age & 
size
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Effect of fishing
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Effect of fishing
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Managing fisheries for size related objectives is 
challenging because you have to contend with the 
interaction of mortality and growth. Additional 
fishing mortality can change size structure by 
decreasing abundance of older, larger fish.



Size structure

Lets look at a population of Black Crappie with a 
natural mortality rate (M) of 0.8 for the 
following levels of fishing mortalities: 0.0, 0.2, 
and 0.4, 0.6, 0.8
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