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1. CITES CONTROLS 
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An organization “without enforcement capabilities” that “checks compliance 
of international trade documents with declared expo rt quotas ”.

Enforcement is in the power of exporting-importing countries , this is if   
they have the political will to protect endangered species.
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CITES assumes also that Governments and fishing industry are fair players.
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CITES Queen Conch biological and trade criteria for  inclusion in Appendix II 
are:

1) Exported annual quotas should not be detrimental to reproductive (mating) 
success. 

2) The minimum population density threshold for successful mating is defined as 
56 individuals/ha .
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Density by fishing grounds (#/ha)
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FISHERY MANAGEMENT OBJECTIVE
OR STRATEGY REGARDING 

USE OF THE RESOURCE
FMinimum Density Threshold

POPULATION
BIOMASS

VULNERABLE 
OR AVERAGE 

FISHABLE
BIOMASS

STRATEGIC
FISHING

MORTALITY
REFERENCE

FISHERY REGULATIONS
OR CONTROLS:

ANNUAL QUOTA

FISHING CAPACITY 
ADJUSTED TO

ANNUAL QUOTA
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ALLOWABLE
BIOLOGICAL 

CATCH

ABC = FMDT*Average Biomass
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1)     POPULATION DENSITY (DIVING SURVEYS) EXPANDED
TO EXPLOITED POPULATION HABITAT.

VULNERABLE
OR AVERAGE

FISHABLE
BIOMASS

FISHABLE BIOMASS CAN BE ESTIMATED FROM:

2)   EXPLOITATION PATTERNS GENERATED BY STOCK 
ASSESSMENTS USING FISHERY DATA.



FISHERY MANAGEMENT
STRATEGY REGARDING THE 

RESOURCE
FDensity Threshold

FDensity ThresholdNEW CONCEPT BASED ON POPULATION 
DENSITY ESTIMATES AND THE 
FISHERY-BASED ESTIMATES OF FISHING 
MORTALITY THAT GENERATED SUCH DENSITIES
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Survey approach to assess the resource and control fishing
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Coral Reef

Sampling stations every 3 nm

45 belt transects per sampling station

Systematic random sampling design



Sampling station

Vessel

Area covered
by one diver

1) Conch density per belt transect

2) Average density and variance in sampling station

3) Statistics estimated per sampling station extrapolated to survey area.
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Lb / diver 
White                           = 0 
Sky Blue                      = 0.01 to 5.00 
Green                          = 5.01 to 10.00 
Yellow-Green              = 10.01 to 15.00 
Yellow                         = 15.01 to 20.00 
Orange                        = 20.01 to 25.00 
Red                             = 25.01 to 30.00 
Brick Red                    = 30.01 to 35.00 
Brownish Red             = > 35.00 
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Lb / diver 
White                           = 0 
Sky Blue                      = 0.01 to 5.00 
Green                          = 5.01 to 10.00 
Yellow-Green              = 10.01 to 15.00 
Yellow                         = 15.01 to 20.00 
Orange                        = 20.01 to 25.00 
Red                             = 25.01 to 30.00 
Brick Red                    = 30.01 to 35.00 
Brownish Red             = > 35.00 
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Lb / diver 
White                           = 0 
Sky Blue                      = 0.01 to 5.00 
Green                          = 5.01 to 10.00 
Yellow-Green              = 10.01 to 15.00 
Yellow                         = 15.01 to 20.00 
Orange                        = 20.01 to 25.00 
Red                             = 25.01 to 30.00 
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Oneida Bank
Average Density (#/ha)

2006        2009   2010

86.0       129.7   193.00 Banco Oneida 2009
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Satellite tracking of
vessel 1 operations
in Rosalind bank

Satellite tracking of
vessel 2 operations
in Rosalind bank

Satellite tracking of
vessel 3 operations
in Rosalind bank

Satellite tracking of
vessel 4 operations
in Rosalind bank
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Operational Fishing Characteristics that Affect Con ch Stock Assessments

Fishing operations take place in areas with the highest densities; therefore, 
CPUE does not represent average stock abundance.

Each fishing ground portrays distinct conch biological properties associated with
geographic identities. However, landings are a mix of catches from many different
fishing grounds; therefore: 

Surplus production may not capture these distinct geographic identities.

In most fisheries only clean meat is landed. This mars the process of identifying
maturity and size of the individuals landed.

Fishing intensity among the fishing grounds differs and it is difficult to assess. 
Such differences are significant to the CPUE standardization.
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Regional Juvenile Conch Growth FunctionsRegional Juvenile Conch Growth Functions

AGE MATURITY

AVERAGE GROWTH PARAMETERS

PARAMETER Loo K to

MEAN 316.42 mm 0.385 -0.051

SD 61.25 0.113 0.28

Bahamas
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Growth in meat weight for queen conch in the 
Martinique, Belize and Grand Bahama fisheries.
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Natural mortality (M) estimation
M= -.0242 + 4.33/(Relative Age)  (Appeldoorn 1988)
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(From growth in Ehrhardt’s
weight at age equation)



Honduras
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Relative age t’
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F = Z - M
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600 AD and 1960 Discards. Dominican Republic
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Fishing Effort Index

Surplus
Production
Index

Conch

Fish

MSYDensity

fopt

MSYLogisti c

fopt

BMSY=?Bunexploited BMSY=Bunexpl/2
Population
Biomass Index

Dynamic Biomass 
Production Models

<-94�$"�9 �/94&8� :



Operational Impacts on Conch CPUE

NqU t = Fundamental assumption: CPUE directly proportional
To average population abundance

CPUE affected by interactions among fishing units 
(e.g. divers)t

fb
t NeqU t*

0
-=

CPUE related to operational processes and conch
Behavior.tttt NNqEU )( ba=
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