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What is a Regulatory Amendment? 
 
The 2010 and 2011 Caribbean Annual Catch Limit Amendments (CFMC 2011a, 2011b) established 
framework procedures to provide for timely adjustments to the management program for reef fish and 
spiny lobster fishery management plans.  Regulatory amendments are implemented in a shorter period 
than plan amendments because the procedural requirements are less extensive than for the full plan 
amendment process.  The framework procedure is designed to streamline review of repetitive or pre-
identified management measures to facilitate a more rapid response to identified issues. 
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Chapter 1.  Introduction
 

1.1 What Actions Are Being 
Proposed? 

 
Fishery managers are proposing to establish 
commercial size and/or trip limits for 
parrotfish managed in the U.S. Caribbean 
exclusive economic zone (EEZ) through the 
Reef Fish Fishery Management Plan (FMP).  
Also proposed are requirements for escape 
vents in traps used to harvest reef fish and 
spiny lobster in the EEZ.  These regulations 
are being considered to support annual catch 
limits (ACLs) for reef fish and spiny lobster 
in the U.S. Caribbean by reducing the rate of 
harvest, thereby ensuring the quota is met as 
late in the year as possible while also 
minimizing bycatch of undesirable species. 
 

1.2 Who is Proposing the 
Action? 

 
The Caribbean Fishery Management 
Council (Council) is proposing the actions.  
The Council develops the actions and 
submits them to NOAA’s National Marine 
Fisheries Service (NOAA Fisheries Service) 
who may then partially or fully implement 
the actions via regulation on behalf of the 
Secretary of Commerce.   

 
 
 
 

 
 

 
 

Caribbean Fishery  
Management Council 

 
 Responsible for conservation and 

management of fish stocks 
 

 Consists of 7 voting members  
o 4 voting members are appointed 

by the Secretary of Commerce 
o 1 voting member is appointed by 

the each of the Governors of 
Puerto Rico and the U.S. Virgin 
Islands 

o The remaining voting member is 
the Regional Administrator of the 
National Marine Fisheries Service 
for the Southeast Region 

 

 Management area is from 3 to 200 
nautical miles off the coasts of the U.S. 
Virgin Islands and 9 to 200 nautical 
miles off the coast of Puerto Rico 

 
 Develops FMPs and recommends 

regulations to NMFS and NOAA for 
implementation 

Photo Courtesy of CFMC
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1.3 Where is the Project 
Located? 

 
The parrotfish and reef fish trap segments of 
the U.S. Caribbean EEZ reef fish fishery are 
managed under the Reef Fish FMP (CFMC 
1985).  The U.S. Caribbean EEZ spiny 
lobster trap fishery is managed under the 
Spiny Lobster FMP (CFMC 1981).  Both 
FMPs were developed by the Council in 
cooperation with NOAA Fisheries Service.  
The jurisdictional boundary of Council is 
federal waters located off the U.S. Virgin 
Islands (USVI) in the 3-200 nautical mile 
(nm) U.S. EEZ and off Puerto Rico in the 9-
200 nm EEZ (Figure 1-1). 

 

 
Figure 1-1.  Jurisdictional boundaries of the 
Caribbean Fishery Management Council.  

1.4 Why is the Council 
Considering Action? 

 
Parrotfish Commercial Size and Trip Limits 
 
In 2011, NOAA Fisheries Service 
implemented ACLs for most species 
managed by the Council.  These ACLs were 
designed to end and prevent overfishing of 
those fisheries managed by the Council.  
Another component of the new regulations 
established accountability measures (AMs), 
which are triggered if the ACL for a species 
or species group is exceeded.  If the ACL is 
exceeded, AMs as presently formulated will 
reduce the length of the fishing season.  
 
The Council is considering the proposed 
parrotfish actions to ensure the parrotfish 
harvest quota is met as late in the year as 
possible.  Multiple species comprise the 
parrotfish management unit in the U.S. 
Caribbean, and together they represent an 
ecologically, culturally, and economically 
important unit particularly in the USVI.  
Parrotfish are omnivorous grazers that 
remove algae which would otherwise 
interfere with settlement and survival of 
coral recruits (Brock 1979; Mumby 2006; 
Burkepile and Hay 2010).  The ecological 
role of parrotfish has become more relevant 
in the past 30 years due to the Caribbean-
wide decline of longspine urchin (Diadema 
antillarum) in the 1980s (Mumby 2006). 
 
In the 2010 Caribbean ACL Amendment 
(CFMC 2011a), ACLs were set as 52,737 
lbs for commercial parrotfish in Puerto Rico 
and 42,500 lbs in St. Thomas/St. John.  
ACLs were set below the acceptable 
biological catch established by the Statistical 
and Scientific Committee to account for 
uncertainty, ecological factors, and other 
concerns.  The ACLs for Puerto Rico and St. 
Thomas/St. John are similar to the average 
landings from 2006 to 2008 for each of 
those islands.  However, St. Croix’s ACL 
(240,000 lbs) is lower than the average 
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Purpose for Action 
 
Establish commercial size and/or trip 
limits for parrotfish harvested in the U.S. 
Caribbean EEZ to reduce the rate of 
harvest as needed to minimize the 
likelihood that the ACL is exceed. 
 
Establish escape vent requirements in the 
reef fish and spiny lobster trap fisheries to 
reduce bycatch. 
 
Need for Action 
 
To achieve the necessary reductions in 
harvest to prevent landings from 
exceeding the ACL while also reducing 
fishing mortality.  

landings from 2006 to 2008 (402,744 lbs).  
Thus, modifications to harvest strategies 
may be required to reduce landings and 
prevent the ACL from being exceeded.  This 
is evident for St. Croix based on the 2006-
2008 average. 
 
If the parrotfish ACL is exceeded, AMs will 
be applied that reduce the length of the 
fishing season in subsequent years.  With 
established size and/or trip limits, fishery 
managers may be able to align harvest rate 
with the established quota to minimize the 
likelihood that the parrotfish ACL will be 
exceeded, thus preventing a subsequent 
shortened fishing season.  Parrotfish 
recreational bag limits were addressed in the 
2010 Caribbean ACL Amendment (CFMC 
2011a).  The amendment established an 

aggregate bag limit for recreational fishing 
of snapper, grouper, and parrotfish 
consisting of five fish per person per day 
with no more than two parrotfish per person 
per day within the aggregate, or fifteen fish 
per vessel per day with no more than six 
parrotfish per vessel per day within the 
aggregate.  

 
Trap Escape Vents 
 
Traps are used extensively in both the reef 
fish and spiny lobster fisheries.  However, 
landings from the trap fisheries have 
declined since 1990 in Puerto Rico (Matos-
Caraballo 2001) and a change in species 
composition and size of fish landed over the 
last 10 years has occurred.  These changes 
have been attributed to excess trap fishing 
effort, the lack of compliance with regard to 
trap construction (i.e., fishers often do not 
use the required biodegradable fasteners on 
trap doors), and the use of other gears by 
commercial fishers.  The St. Thomas 
Fishermen’s Association is helping in 
determining the best use of escape vents in 
the traps which will allow smaller fish to 
escape and thereby reduce mortality of 
juveniles and a loss of long-term potential 
yield.   
 
One of the largest concerns of the trap 
fisheries is bycatch.  Without proper 
management, the use of traps increases 
fishing mortality in both non-targeted and 
undersized targeted species.  This increase 
in fishing mortality can affect sustainability 
and recruitment of ecologically important 
species.  The use of escape vents as a 
management tool is expected to reduce such 
fishing mortality of incidentally caught 
species and undersized target species in both 
the reef fish and lobster trap fisheries. 
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Chapter 2.  Proposed Options 
 

2.1 What are the Proposed Options for Parrotfish Commercial Size 
Limits? 

 
Option 1 (No Action) 
 
Do not establish parrotfish commercial size limits. 
 
Option 2 
 
Establish parrotfish commercial size limits in St. Croix. 

a) Minimum Size 
i. No Minimum Size 

ii. 8 inches fork length (FL) 
iii. 9 inches FL 
iv. 10 inches FL 
v. 11 inches FL 

vi. 12 inches FL 
vii. 13 inches FL 

viii. 14 inches FL 

b) Maximum Size 
i. No Maximum Size 

ii. 8 inches FL 
iii. 9 inches FL 
iv. 10 inches FL 
v. 11 inches FL 

vi. 12 inches FL 
vii. 13 inches FL 

viii. 14 inches FL 
ix. 15 inches FL 

 
Discussion: Size limit analyses were conducted by NOAA Fisheries Service in a preliminary 
report titled, “Analyses of Commercial Parrotfish Landings in the U.S. Caribbean”.  This report 
is still under review by NOAA’s Southeast Fisheries Science Center.   
 
Analysis of size limits for St. Croix was based on the most recent available three years of Trip 
Interview Program (TIP) data (2008 to 2010) obtained from the commercial fishery.  These three 
years of data represent 59 percent of the TIP records and 35 percent of the TIP samples collected 
during the 2000-2010 TIP sampling period and best represent current harvesting practices.  
Reductions anticipated for a range of minimum and maximum size limits are presented in Table 
1.  As an example, if a minimum size limit of 10 inches was implemented, it is anticipated that 
landings would be reduced by 19.4 percent.  Similarly, if a maximum size limit of 10 inches was 
implemented, it is anticipated that landings would be reduced by 80.6 percent.  It is also possible 
to implement a combined minimum and maximum size limit (i.e., a “slot limit”).  Table 2 
provides a range of estimated percent reductions in landings for several slot limit options.       
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Table 1. Estimated reductions in St. Croix TIP-reported parrotfish landings (pounds and percentage) for 
various minimum and maximum size limits, derived using 2008 – 2010 St. Croix TIP data.  FL = fork 
length; the distance from the snout of the fish to the fork in the tail.  Table from SERO-LAPP 2012. 

Size Limit    Minimum size     Maximum Size 
(inches FL) Lbs % Lbs % 

No Limit 5,496 5,496 
8 37 0.7 5,459 99.3 
9 382 7.0 5,114 93.0 
10 1069 19.4 4,427 80.6 
11 2347 42.7 3,149 57.3 
12 4081 74.2 1,415 25.8 
13 5079 92.4 417 7.6 
14 5352 97.4 144 2.6 
15 5442 99.0 54 1.0 

 
Table 2. Estimated percent reductions in St. Croix TIP-reported parrotfish landings, based on landings 
weight data, for various slot limit options derived using 2008 – 2010 St. Croix TIP data. Table from SERO-
LAPP 2012 

Maximum Size (inches FL)
Minimum Size (inches FL) 8 9 10 11 12 13 14 15

8 - 93.7 81.2 58.0 26.4 8.3 3.3 1.7
9 - 87.5 64.2 32.7 14.6 9.6 8.0

10 - 76.7 45.2 27.0 22.1 20.4
11 - 68.5 50.3 45.3 43.7
12 - 81.8 76.9 75.2
13 - 95.0 93.4
14 - 98.4  

 
 
Option 3 
 
Establish parrotfish commercial size limits in St. Thomas/St. John. 

a) Minimum Size 
i. No Minimum Size 

ii. 8 inches FL 
iii. 9 inches FL 
iv. 10 inches FL 
v. 11 inches FL 

vi. 12 inches FL 
vii. 13 inches FL 

viii. 14 inches FL 

b) Maximum Size 
i. No Maximum Size 

ii. 8 inches FL 
iii. 9 inches FL 
iv. 10 inches FL 
v. 11 inches FL 

vi. 12 inches FL 
vii. 13 inches FL 

viii. 14 inches FL 
ix. 15 inches FL 
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Discussion: Size limit analyses for St. Thomas were based on the most recent available three 
years of TIP data (2008 to 2010) obtained from the commercial fishery.  These three years of 
data represent 61 percent of the TIP records and 68 percent of the TIP samples collected during 
the 2000-2010 TIP sampling period and best represent current harvesting practices.  Reductions 
anticipated for a range of minimum and maximum size limits are presented in Table 3.  As an 
example, if a minimum size limit of 10 inches was implemented, it is anticipated that landings 
would be reduced by 12.8 percent.  Similarly, if a maximum size limit of 10 inches was 
implemented, it is anticipated that landings would be reduced by 87.2 percent.  It is also possible 
to implement a combined minimum and maximum size limit (i.e., a “slot limit”).  Table 4 
provides a range of estimated percent reductions in landings for several slot limit options.   
 
Table 3. Estimated reductions in St. Thomas TIP-reported parrotfish landings (numbers and percentage) 
for various minimum and maximum size limits derived using 2008 – 2010 St. Thomas TIP data.  Table 
from SERO-LAPP 2012. 

Size Limit    Minimum size   Maximum Size 
(inches FL) Lbs % Lbs % 

No Limit 1,059   1,059   
8 2 0.1 1,057 99.9 
9 17 1.6 1,042 98.4 
10 136 12.8 923 87.2 
11 474 44.7 585 55.3 
12 837 79.0 222 21.0 
13 1,008 95.2 51 4.8 
14 1,041 98.3 18 1.7 
15 1,051 99.2 8 0.8 

 
Table 4. Estimated percent reductions in St. Thomas TIP-reported parrotfish landings based on landings 
weight data for various slot limit options derived using 2008 – 2010 St. Thomas TIP data.  Table from 
SERO-LAPP 2012. 

Maximum Size (inches FL)
Minimum Size (inches FL) 8 9 10 11 12 13 14 15

8 - 98.5 87.3 55.4 21.1 5.0 1.9 0.9
9 - 88.8 56.9 22.6 6.4 3.3 2.4

10 - 68.1 33.8 17.7 14.6 13.6
11 - 65.7 49.5 46.4 45.5
12 - 83.8 80.7 79.8
13 - 96.9 96.0
14 - 99.1  
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Option 4 
 
Establish parrotfish commercial size limits in Puerto Rico. 

a) Minimum Size 
i. No Minimum Size 

ii. 8 inches FL 
iii. 9 inches FL 
iv. 10 inches FL 
v. 11 inches FL 

vi. 12 inches FL 
vii. 13 inches FL 

viii. 14 inches FL 

b) Maximum Size 
i. No Maximum Size 

ii. 8 inches FL 
iii. 9 inches FL 
iv. 10 inches FL 
v. 11 inches FL 

vi. 12 inches FL 
vii. 13 inches FL 

viii. 14 inches FL 
ix. 15 inches FL 

 

Discussion: At the time NOAA Fisheries Service conducted the size limit analysis, no Puerto 
Rico parrotfish TIP data were available for 2010, and 2009 only had 57 parrotfish samples.  
Therefore, size limit analyses were run using the most recent three years (2006-2008) of suitable 
TIP data obtained from the commercial fishery.  These three years of data represent 17 percent of 
the total TIP records and 18 percent of the total parrotfish records during 2000-2009.  Reductions 
anticipated for a range of minimum and maximum size limits are presented in Table 5.  As an 
example, if a minimum size limit of 10 inches was implemented, it is anticipated that landings 
would be reduced by 13.3 percent.  Similarly, if a maximum size limit of 10 inches was 
implemented, it is anticipated that landings would be reduced by 86.7 percent.  It is also possible 
to implement a combined minimum and maximum size limit (i.e., a “slot limit”).  Table 6 
provides a range of estimated percent reductions in landings for several slot limit options.   
 
Table 5. Estimated reductions in Puerto Rico TIP-reported parrotfish landings (numbers and percentage) 
for various minimum and maximum size limits derived using 2006 – 2008 Puerto Rico TIP data.  Table 
from SERO-LAPP 2012. 

Size Limit    Minimum size   Maximum Size 
(inches FL) Lbs % Lbs % 

No Limit 2,377   2,377   
8 13 0.6 2,364 99.4 
9 72 3.0 2,305 97.0 
10 316 13.3 2,061 86.7 
11 729 30.7 1,648 69.3 
12 1,403 59.0 974 41.0 
13 2,053 86.4 324 13.6 
14 2,288 96.2 89 3.8 
15 2,347 98.7 30 1.3 
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Sparisomatinae: 
Redfin parrotfish, Sparisoma rubripinne  
Redtail parrotfish, Sparisoma chrysopterum  
Stoplight parrotfish, Sparisoma viride  
Redband parrotfish, Sparisoma aurofrenatum 
 
Scarinae: 
Midnight parrotfish, Scarus coelestinus  
Blue parrotfish, Scarus coeruleus  
Rainbow parrotfish, Scarus guacamaia  
Princess parrotfish, Scarus taeniopterus  
Queen parrotfish, Scarus vetula 
Striped parrotfish, Scarus iseri  
          (previously Scarus croicensis) 

Table 6. Estimated percent reductions in Puerto Rico TIP-reported parrotfish landings based on landings 
weight data for various slot limit options derived using 2006 – 2008 Puerto Rico TIP data.  Table from 
SERO-LAPP 2012. 

Maximum Size (inches FL)
Minimum Size (inches FL) 8 9 10 11 12 13 14 15

8 - 97.5 87.3 69.9 41.5 14.2 4.3 1.8
9 - 89.8 72.4 44.0 16.7 6.8 4.3

10 - 82.6 54.3 26.9 17.0 14.6
11 - 71.6 44.3 34.4 31.9
12 - 72.7 62.8 60.3
13 - 90.1 87.6
14 - 97.5  

 
Size limit restrictions have the potential to impact each parrotfish species in a different way.  
Relative impacts depend primarily on the size distribution and population abundance of each 
parrotfish species.  The most common parrotfish species in the most recent available TIP data for 
all three areas (St. Croix 2008-2010, St. Thomas 2008-2010, Puerto Rico 2006-2008) were 
redtail, stoplight, and redband parrotfish (Table 7).  Note that midnight, blue, and rainbow 
parrotfish are rarely caught by commercial fishers, but are sought by recreational divers in the 
U.S. Caribbean and a harvest prohibition recently has been implemented. 
 
Table 7. Percentage of TIP records by species for each island for the most recent data (St. Croix 2008-
2010, St. Thomas 2008-2010, and Puerto Rico 2006-2008).  Numbers in parenthesize are sample sizes.   

Princess Queen Redband  Redfin  Redtail  Stoplight  Striped 
St. Croix 1.4 (87) 0.2 (13) 7.9 (463) 5.6 (329) 49.4 (2,907) 35.5 (2,090) 0.0 (0)

St. Thomas 0.7 (7) 0.2 (2) 0.8 (8) 3.6 (38) 45.8 (485) 48.9 (518) 0.1 (1)
Puerto Rico 4.8 (116) 4.8 (115) 0.4 (9) 1.7 (42) 38.1 (923) 50.2 (1,213) 0.0 (0)

All Three Islands 2.2(210) 1.4 (130) 5.1 (480) 4.4 (409) 46.1 (4,315) 40.8 (3,821) 0.01 (1)  
 

 
Evaluation of harvest size data in these 
analyses suggested most parrotfish sampled 
through the TIP program were ≤ 12 inches 
FL.  Parrotfish are protogynous 
hermaphrodites, generally maturing as 
females and switching sex later in life.  In 
the Caribbean, all parrotfish belonging to 
the Sparisomatinae sub-family are born 
female, whereas some belonging to the 
Scarinae sub-family are born male.  This 
pattern does not occur outside the 
Caribbean region (Hawkins and Roberts 
2003). 
  



 

  
Reef Fish Regulatory Amendment 4 
Spiny Lobster Regulatory Amendment 1 9 Chapter 2. Proposed Actions 
   

Much of the literature on parrotfish 
lengths is measured in SL (tip of 
nose to end of vertebrae).  
Fishbase.org provides conversion 
factors from SL to FL (tip of nose 
to fork in tail) for many species.  As 
an example, for stoplight parrotfish 
the conversion is 0.830 for the 
conversion equation 
SL=FL(0.830).  Thus, a stoplight 
parrotfish measuring 300 mm (12 
inches) SL will measure 361 mm 
(14 inches) FL (Fishbase.org). 

Parrotfish become mature females at a range of 
lengths varying spatially and across species.  A 
literature review provided a range of lengths at 
maturity for U.S. Caribbean parrotfish from an 
approximate range of 6 to 11 inches FL 
(Robertson and Warner 1978; Koltes 1993).  
Different species of parrotfish switch from 
female to male at varying sizes.  For instance, 
female stoplight parrotfish (Sparisoma viride) 
switch to male at a size between 6 inches and 10 
inches standard length (SL) (Koltes 1993). 
 
A minimum size limit would reduce mortality of 
these smaller (generally female) fish, protect 
female spawning biomass, ensure a sufficient 
supply of eggs, and increase yield-per-recruit from the stock (assuming discard mortality is low).  
Additionally, a minimum size limit reduces the likelihood of recruitment overfishing that might 
otherwise lead to a stock biomass level below maximum yield.  As an example, based on 
information presented in Randall (1963), a minimum size limit of nine inches or greater has the 
potential to substantially improve the health of the redband parrotfish stock because the majority 
of redband parrotfish presently are harvested at a size below the size at maturity (~9.25 inches).   
 
There also may be negative consequences with regard to establishing a minimum size limit for 
parrotfish harvest in the U.S. Caribbean.  Fishermen may target larger fish which produce 
exponentially more eggs than the small fish (Bohnsack, 1990).  The resultant reduction in 
abundance of larger and older members of the spawning stock may lower recruitment by 
preventing parrotfish from living long enough to survive through periods when conditions are 
poor for offspring survival (Hawkins and Roberts 2003).  For example, the maximum age of 
Caribbean stoplight parrotfish (Sparisoma viride) ranges from 7 to 9 years and further analysis of 
mortality rates suggest the life span does not exceed 12 years (Choat et al. 2003).  An additional 
consideration is that a minimum size limit may shift fishing pressure from smaller females to 
larger males, rendering the males susceptible to overfishing.  Parrotfish must reach a genetically 
determined size threshold before they can become males (Warner 1988; Clua and Legendre 
2008).  Chronic removal of the male parrotfish will dramatically decrease sperm availability and 
act as a limiting factor during mating (Clua and Legendre 2008).  Male parrotfish maintain 
harems, so spawning by the entire harem will be interrupted when a male is harvested.  Such an 
outcome has been reported for another common Caribbean reef fish, the hogfish Lachnolaimus 
maximus (McBride and Johnson 2007).  Hawkins and Roberts (2003) examined parrotfish 
populations in Jamaica and the Dominican Republic and discovered fishing pressure eliminated 
stoplight and queen parrotfish males to the point where the populations were dependent on 
recruitment from distant sources.  Finally, a minimum size limit may alter the ecological balance 
of the various U.S. Caribbean parrotfish species since each parrotfish species will be impacted 
differently.  This could be counterproductive to ecosystem health. 
 
Implementing a maximum size limit could help prevent the removal of older, larger fish in the 
population.  These are most likely male parrotfish and ensuring their survival would prevent 
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interruption of spawning harems and reduce the likelihood of sperm limitation.  For example, a 
maximum size limit of 11 inches for St. Croix will reduce landings by an estimated 42 percent.  
Many of those fish would be or would become males, increasing sperm availability and the 
success of harems.  However, the continued removal of small fish, which are primarily females, 
could hamper spawning success.  Additionally, a maximum size limit will only lead to a 
sustainable fishery if individuals live long enough to reach the maximum size limit.   
 
Implementation of minimum and/or maximum size limits must also be considered within the 
context of socioeconomic impacts.  There may be a range of parrotfish sizes that are more 
preferred in the markets.  Such analyses are not straightforward because the ideal size of 
parrotfish varies depending on the market.  Fishers report that private citizens prefer to prepare 
whole (head-on) parrotfish whereas restaurants prefer to prepare their fish with the head 
removed.  As a result, the ideal “plate-sized” fish differs between private and commercial 
entities, with restaurants preferring a larger fish.   
 
Option 5 
 
Establish size limits for parrotfish as an accountability measure. 
 
Discussion: At the time of writing the 2010 Caribbean ACL Amendment (CFMC 2011a), ACLs 
were defined using the year sequence 1999-2005 for St. Croix, 2000-2005 for St. Thomas/St. 
John, and 1999-2005 (commercial) and 2000-2005 (recreational) for Puerto Rico.  For each of 
Puerto Rico, St. Croix, and St. Thomas/St. John, data through calendar year 2007 were available.  
However, due to the impacts of several events (e.g. pre-SFA regulations, coral bleaching) that 
took place in the Caribbean region in 2005 (for more information, see CFMC 2011a), the 
Council chose to not incorporate data from 2006 and 2007.   
 
Preliminary USVI landings data from fishing year 2009-2010 (July 2009-June 2010) indicate 
parrotfish landings have fallen below the established ACL.  Thus, establishing commercial size 
limits to constrain landings to the ACL may not be necessary. 
 
An alternative to pre-established size limits would provide the Council with an option to 
establish size limits in the form of accountability measures (AMs).  This will give the Council 
increased flexibility to address ACL overages.  The current AMs only include shortening 
subsequent fishing seasons to prevent the ACL from being exceeded again.  With commercial 
size limits as AM options, the Council can establish such limits only as needed if or when the 
ACL is exceeded.  This flexibility also allows the Council to set the limits at such levels to 
constrain harvest only to the extent necessary.  Size limits as an AM could be implemented 
instead of a shortened fishing season, in combination with a shortened fishing season, or not 
implemented at all.  The latter would result in reliance on a shortened fishing season to constrain 
harvest.  Guidance for choosing size limits appropriate to constrain harvest to the necessary level 
(i.e., ensure that the ACL is not again exceeded) would be derived from SERO-LAPP 2012. 
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2.2 What are the Proposed Options for Parrotfish Commercial Trip 
Limits? 

 
Option 1 (No Action) 
 
Do not establish parrotfish commercial trip limits. 
 
Option 2 
 
Establish parrotfish commercial trip limits in St. Croix. 

a) 10 lbs 
b) 20 lbs 
c) 30 lbs 
d) 40 lbs 
e) 50 lbs 
f) 60 lbs 
g) 70 lbs 
h) 80 lbs 
i) 90 lbs 
j) 100 lbs 
k) 150 lbs 
l) 200 lbs 
m) 300 lbs 
n) 400 lbs 
o) 500 lbs 

 
Discussion: Trip limit analyses were conducted by NOAA Fisheries Service in a preliminary 
report titled, “Analyses of Commercial Parrotfish Landings in the U.S. Caribbean”.  This report 
is still under review by NOAA’s Southeast Fisheries Science Center.   
 
For the St. Croix trip limit analyses, annual landings data from 2007 and 2008 were used.  These 
data account for 19 percent of the records and 21 percent of the landings by weight (lbs) of the 
landings data collected between 1998 and 2009.  The average, minimum, and maximum 
parrotfish landings per trip reported by the TIP were 86, 1, and 2,996 pounds for 2007, and 78, 1, 
and 905 pounds for 2008.  Reductions anticipated for a range of trip limits are presented in Table 
8.  As an example, if a trip limit of 10 pounds was implemented, it is anticipated, based upon the 
TIP data, that landings would be reduced by 88.2 percent.  Trip limits imposed in St. Croix 
would have the greatest impact on parrotfish collected with dive gear (Table 9).  Note, however, 
that landings reported to have been harvested with dive gear may have been caught using either 
spear or net gear.  Toller (2007) analyzed St. Croix parrotfish landings and determined a cut-off 
threshold of 162.5 pounds to separate net-SCUBA from spear-SCUBA landings, suggesting that 
landings from a single trip that exceed 162.5 pounds were not harvested using spear.    
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Table 8. Anticipated reductions in parrotfish landings (pounds and percent) for various trip limits derived 
from TIP data and applied to St. Croix landings data for 2007 and 2008 (n=9,449 trips).  The reductions 
were calculated in terms of parrotfish weight (lbs) with respect to gear.  Then the reductions were 
weighted by the percentage of landings for each gear type. Table from SERO-LAPP 2012. 

Trip Limits Landings  Percent 
(lbs) Reduction 

(lbs) 
Reduction

No Harvest 774,888 
10 683,700 88.2 
20 604,992 78.1 
30 539,216 69.6 
40 482,008 62.2 
50 432,091 55.8 
60 389,124 50.2 
70 352,723 45.5 
80 321,209 41.5 
90 293,796 37.9 
100 269,509 34.8 
150 194,548 25.1 
200 140,732 18.2 
300 59,437 7.7 
400 16,866 2.2 
500 5,533 0.7 

 
Table 9.  
Anticipated reductions in parrotfish landings (pounds and percent) for each gear based on St. Croix 
landings data for 2007 and 2008. Table from SERO-LAPP 2012.  The “No Limit” line presents the 
expected TIP-reported harvest (in pounds) if there were no trip limit. 

Trip Limits Landed (lbs) % Landed (lbs) % Landed (lbs) % Landed (lbs) % Landed (lbs) % Landed (lbs) % Landed (lbs) %
(lbs)

No Limit 1,906 491,820 104,589 22,333 55,559 45,128 53,326
10 1,466 76.9 432,322 87.9 83,034 79.4 17,705 79.3 54,089 97.4 43,858 97.2 50,971 95.6
20 1,034 54.2 376,252 76.5 69,704 66.6 14,030 62.8 52,619 94.7 42,588 94.4 48,654 91.2
30 630 33.1 327,423 66.6 61,115 58.4 11,083 49.6 51,149 92.1 41,318 91.6 46,364 86.9
40 312 16.4 284,411 57.8 54,969 52.6 8,322 37.3 49,689 89.4 40,048 88.7 44,084 82.7
50 131 6.9 247,250 50.3 49,877 47.7 5,894 26.4 48,229 86.8 38,778 85.9 41,813 78.4
60 48 2.5 216,149 43.9 45,058 43.1 3,877 17.4 46,769 84.2 37,508 83.1 39,556 74.2
70 5 0.3 190,690 38.8 40,446 38.7 2,555 11.4 45,309 81.6 36,238 80.3 37,306 70.0
80 0 0.0 169,473 34.5 36,005 34.4 1,762 7.9 43,849 78.9 34,968 77.5 35,066 65.8
90 0 0.0 151,615 30.8 31,814 30.4 1,292 5.8 42,389 76.3 33,698 74.7 32,876 61.7
100 0 0.0 136,225 27.7 28,146 26.9 963 4.3 40,939 73.7 32,428 71.9 30,696 57.6
150 0 0.0 95,471 19.4 18,069 17.3 345 1.5 33,789 60.8 26,178 58 20,646 38.7
200 0 0.0 70,056 14.2 11,305 10.8 80 0.4 26,758 48.2 19,988 44.3 12,471 23.4
300 0 0.0 30,397 6.2 4,095 3.9 0 0.0 13,959 25.1 9,041 20.0 1,991 3.7
400 0 0.0 6,277 1.3 1,550 1.5 0 0.0 6,395 11.5 2,553 5.7 70 0.1
500 0 0.0 2,496 0.5 800 0.8 0 0.0 3,620 6.5 1,069 2.4 0 0.0

Gillnet

Reduction Reduction Reduction Reduction Reduction Reduction Reduction

Castnet Diving Traps Line Fishing Seine Net Trammel Net
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Option 3 
 
Establish parrotfish commercial trip limits in St. Thomas/St. John. 

a) 10 lbs 
b) 20 lbs 
c) 30 lbs 
d) 40 lbs 
e) 50 lbs 
f) 60 lbs 
g) 70 lbs 
h) 80 lbs 
i) 90 lbs 
j) 100 lbs 
k) 150 lbs 
l) 200 lbs 
m) 300 lbs 
n) 400 lbs 
o) 500 lbs 

 
Discussion: The annual landings data obtained from St. Thomas/St. John during 2007 and 2008 
account for 18 percent of the records and landings in weight (lbs) obtained during the 2000-2008 
period of record.  The average, minimum, and maximum parrotfish landings were 24, 1, and 145 
pounds for 2007, and 24, 2, and 200 pounds for 2008.  Reductions anticipated for a range of trip 
limits are presented in Table 10.  As an example, if a trip limit of 10 pounds was implemented, it 
is anticipated based on the TIP data that landings would be reduced by 62.8 percent.  Trip limits 
imposed in St. Thomas/St. John would have the greatest impact on parrotfish collected with traps 
(Table 11).      
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Table 10. Anticipated reductions in parrotfish landings (pounds and percent) for various trip limits derived 
from TIP data and applied to St. Thomas landings data for 2007 and 2008 (n=3,366 trips).  The 
reductions were calculated in terms of parrotfish weight (lbs) with respect to gear.  Then the reductions 
were weighted by the percentage of landings for each gear type.  Table from SERO-LAPP 2012. 

Trip Limits Landings  Percent 
(lbs) Reduction 

(lbs) 
Reduction

No Harvest 79,788 
10 50,073 62.8 
20 33,291 41.8 
30 22,794 28.5 
40 15,345 19.2 
50 9,726 12.2 
60 5,564 7.0 
70 3,128 3.9 
80 1,871 2.3 
90 1,247 1.6 
100 935 1.2 
150 156 0.2 
200 0 0.0 
300 0 0.0 
400 0 0.0 
500 0 0.0 
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Table 11. Anticipated reductions in parrotfish landings (pounds and percent) for each gear based on St. 
Thomas landings data for 2007 and 2008.  Table from SERO-LAPP 2012.  The “No Limit” line presents 
the expected TIP-reported harvest (in pounds) if there were no trip limit. 

Trip Limits Landed (lbs) % Landed (lbs) % Landed (lbs) % Landed (lbs) %
(lbs)

No Limit 827 77,944 800 213
10 491 59.4 49,212 63.1 259 32.4 137 64.3
20 252 30.5 32,850 42.1 142 17.8 80 37.6
30 132 16.0 22,494 28.9 85 10.6 50 23.5
40 65 7.9 15,161 19.5 60 7.5 20 9.4
50 20 2.4 9,641 12.4 40 5.0 0 0.0
60 10 1.2 5,531 7.1 20 2.5 0 0.0
70 0 0.0 3,083 4.0 10 1.3 0 0.0
80 0 0.0 1,863 2.4 0 0.0 0 0.0
90 0 0.0 1,283 1.6 0 0.0 0 0.0

100 0 0.0 930 1.2 0 0.0 0 0.0
150 0 0.0 165 0.2 0 0.0 0 0.0
200 0 0.0 0 0.0 0 0.0 0 0.0
300 0 0.0 0 0.0 0 0.0 0 0.0
400 0 0.0 0 0.0 0 0.0 0 0.0
500 0 0.0 0 0.0 0 0.0 0 0.0

Diving Traps Line Fishing Seine Net

Reduction Reduction Reduction Reduction

 
 
Option 4 
 
Establish parrotfish commercial trip limits in Puerto Rico. 

a) 10 lbs 
b) 20 lbs 
c) 30 lbs 
d) 40 lbs 
e) 50 lbs 
f) 60 lbs 
g) 70 lbs 
h) 80 lbs 
i) 90 lbs 
j) 100 lbs 
k) 150 lbs 
l) 200 lbs 
m) 300 lbs 
n) 400 lbs 
o) 500 lbs 
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Discussion: The annual landings data (2008 and 2009) from Puerto Rico accounted for 13 
percent of the records and 8 percent of the landings by weight (lbs) during 1998 to 2009.  The 
average, minimum, and maximum parrotfish landings per trip were 51, 2, and 5,000 pounds for 
2008, and 31, 1, and 1,383 pounds for 2009.  Reductions anticipated for a range of trip limits are 
presented in Table 12.  As an example, if a trip limit of 10 pounds was implemented, it is 
anticipated that landings would be reduced by 54.6 percent.  Trip limits imposed in Puerto Rico 
would have the greatest impact on parrotfish collected with traps (Table 13).  
 
Table 12. Anticipated reductions in parrotfish landings (pounds and percent) for various trip limits derived 
from TIP data and applied to Puerto Rico landings data for 2008 and 2009 (n=3,709 trips).  The 
reductions were calculated in terms of parrotfish weight (lbs) with respect to gear.  Then the reductions 
were weighted by the percentage of landings for each gear type.  Table from SERO-LAPP 2012. 

Trip Limits Landings  Percent 
(lbs) Reduction 

(lbs) 
Reduction

No Harvest 56,487 
10 29,309 54.6 
20 18,104 35.2 
30 12,899 25.6 
40 9,515 19.2 
50 7,112 14.6 
60 5,373 11.2 
70 4,092 8.6 
80 3,146 6.7 
90 2,469 5.3 
100 1,961 4.3 
150 716 1.8 
200 385 1.0 
300 0 0 
400 0 0 
500 0 0 
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Table 13. Anticipated reductions in parrotfish landings (pounds and percent) for each gear based on 
Puerto Rico landings data for 2008 and 2009.  Table from SERO-LAPP 2012.  The “No Limit” line 
presents the expected TIP-reported harvest (in pounds) if there were no trip limit. 

Trip Limits Landed (lbs) % Landed (lbs) % Landed (lbs) % Landed (lbs) % Landed (lbs) % Landed (lbs) %
(lbs)

No Limit 16,148 13,238 13,253 1,669 6,833 5,346
10 7,668 47.5 4,868 36.8 8,463 63.9 895 53.6 5,172 75.7 2,243 42.0
20 4,101 25.4 2,032 15.3 6,100 46.0 488 29.2 3,883 56.8 1,500 28.1
30 2,732 16.9 1,088 8.2 4,637 35.0 369 22.1 2,953 43.2 1,120 21.0
40 1,987 12.3 485 3.7 3,630 27.4 309 18.5 2,224 32.5 880 16.5
50 1,460 9.0 148 1.1 2,882 21.7 250 15.0 1,672 24.5 700 13.1
60 1,049 6.5 26 0.2 2,274 17.2 200 12.0 1,254 18.4 570 10.7
70 776 4.8 5 0.0 1,776 13.4 150 9.0 942 13.8 443 8.3
80 575 3.6 0 0.0 1,437 10.8 105 6.3 691 10.1 338 6.3
90 419 2.6 0 0.0 1,192 9.0 70 4.2 531 7.8 257 4.8

100 299 1.9 0 0.0 1,014 7.7 50 3.0 397 5.8 201 3.8
150 21 0.1 0 0.0 585 4.4 0 0.0 100 1.5 10 0.2
200 0 0.0 0 0.0 335 2.5 0 0.0 50 0.7 0 0.0
300 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
400 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
500 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

GillnetDiving Traps Line Fishing Seine Net Trammel Net

Reduction Reduction Reduction Reduction Reduction Reduction

 
 
Parrotfish have become one of the most important reef fish species-groups harvested in St. Croix 
(Toller 2007).  The use of gill and trammel nets were prohibited in St. Croix in 2006 in both state 
and federal waters, although use of these gears apparently still occurred after 2006.  
Additionally, 70 percent of SCUBA landings are mis-reported (Toller 2007) because gill nets 
were used with the SCUBA gear.  As mentioned previously, Toller (2007) analyzed St. Croix 
parrotfish landings and determined a cut off threshold of 162.5 pounds to separate net SCUBA 
from SCUBA only landings.  Therefore, a potential regulation to reduce the impact of illegal 
netting is to set a trip limit at or below 162.5 pounds.  Fishers may continue to employ illegal 
nets but establishing a trip limit of 162.5 pounds or less will reduce their impact and potentially 
their economic viability.  A 150 pound trip limit can potentially reduce landings by 25 percent. 
 
Minimum size, maximum size, and slot limit results were combined with trip limit results to 
determine percent reductions in landings for each island (Tables 14, 15, 16, and 17).  Estimated 
percent reductions in landings from minimum sizes, maximum sizes, and slot limits came from 
analysis of the most recent TIP data for each island (St. Croix 2008-2010, St. Thomas 2008-
2010, and Puerto Rico 2006-2008).  A range of sizes were chosen to provide a variety of 
estimated percent reductions in landings.  Estimated percent reduction from trip limits came from 
the most recent landings data for each island (St. Croix for 2007 and 2008, St. Thomas for 2007 
and 2008, and Puerto Rico for 2008 and 2009).  Trip limits of 10 to 50, 100, 150, and 200 
pounds were chosen because they provided a variety of estimated percent reductions in landings 
for each island (Tables 8, 10, and 12).    
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Table 14. St. Croix estimated weighted percent reductions in parrotfish landings for minimum and 
maximum size limits combined with various trip limits.  Table from SERO-LAPP 2012. 

10 20 30 40 50 100 150 200
8 88.3 78.2 69.8 62.5 56.1 35.2 25.6 18.7
9 89.0 79.6 71.7 64.8 58.9 39.3 30.3 23.9

Min Size (in) 10 90.5 82.4 75.5 69.6 64.4 47.5 39.7 34.1
11 93.2 87.5 82.6 78.3 74.7 62.6 57.1 53.1
12 97.0 94.4 92.2 90.3 88.6 83.2 80.7 78.9
10 97.7 95.7 94.1 92.6 91.4 87.3 85.4 84.1
11 95.0 90.6 87.0 83.9 81.1 72.2 68.0 65.1

Max Size (in) 12 91.2 83.7 77.4 71.9 67.2 51.6 44.4 39.3
13 89.1 79.8 71.9 65.1 59.2 39.8 30.8 24.4
14 88.5 78.7 70.4 63.2 57.0 36.5 27.1 20.3

Trip Limit (lbs)

 
 
Table 15. St. Thomas/St. John estimated weighted percent reductions in parrotfish landings for minimum 
and maximum size limits combined with various trip limits.  Table from SERO-LAPP 2012. 

10 20 30 40 50 100 150 200
8 63.1 42.3 29.1 19.9 13.0 2.1 1.1 0.9
9 65.6 46.1 33.8 25.2 18.7 8.6 7.6 7.5

Min Size (in) 10 69.8 52.8 42.0 34.5 28.8 19.9 19.0 18.9
11 78.4 66.2 58.5 53.1 49.1 42.7 42.1 42.0
12 89.9 84.2 80.6 78.0 76.1 73.2 72.9 72.8
10 93.0 89.0 86.5 84.7 83.4 81.3 81.2 81.1
11 84.4 75.6 70.0 66.1 63.1 58.5 58.1 58.0

Max Size (in) 12 72.9 57.6 47.9 41.2 36.1 28.0 27.3 27.2
13 65.8 46.5 34.3 25.8 19.4 9.3 8.3 8.2
14 64.0 43.7 30.8 21.8 15.1 4.4 3.4 3.3

Trip Limit (lbs)
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Table 16. Puerto Rico estimated weighted percent reductions in parrotfish landings for minimum and 
maximum size limits combined with various trip limits.  Table from SERO-LAPP 2012. 

10 20 30 40 50 100 150 200
8 52.1 32.3 23.1 17.1 12.9 3.9 1.7 1.1
9 53.7 34.5 25.7 19.9 15.8 7.1 5.0 4.4

Min Size (in) 10 63.7 48.6 41.7 37.2 34.0 27.1 25.5 25.0
11 71.5 59.7 54.2 50.7 48.2 42.8 41.5 41.1
12 79.4 70.9 67.0 64.4 62.6 58.7 57.8 57.5
10 88.2 83.4 81.1 79.6 78.6 76.4 75.8 75.7
11 80.4 72.3 68.6 66.1 64.4 60.7 59.8 59.6

Max Size (in) 12 72.5 61.1 55.8 52.4 50.0 44.8 43.5 43.2
13 57.3 39.6 31.5 26.1 22.4 14.3 12.4 11.8
14 51.9 32.0 22.8 16.8 12.6 3.5 1.3 0.7

Trip Limit (lbs)

 
 
Table 17. Estimated percent reduction of landings from a combination of slot limits and trip limits for all 
three islands.   Table from SERO-LAPP 2012. 

10 20 30 40 50 100 150 200
8 to 12 91.3 83.9 77.6 72.2 67.5 52.0 44.9 39.8
8 to 14 88.6 78.8 70.6 63.4 57.3 36.9 27.6 20.9

10 to 14 90.8 82.9 76.3 70.5 65.6 49.2 41.6 36.2
8 to 12 73.2 58.1 48.6 41.9 36.8 28.9 28.2 28.0
8 to 14 64.3 44.2 31.5 22.5 15.8 5.3 4.3 4.1

10 to 14 71.0 54.7 44.3 37.1 31.6 23.1 22.3 22.1
8 to 12 72.6 61.3 56.1 52.7 50.3 45.1 43.9 43.5
8 to 14 52.1 32.3 23.1 17.1 12.9 3.9 1.7 1.1

10 to 14 63.7 48.6 41.7 37.2 34.0 27.1 25.5 25.0
Puerto Rico

St. Thomas

St. Croix

Slot Limit 
(inches)

Trip Limit (lbs)

 
 
Option 5 
 
Establish commercial trip limits for parrotfish as an accountability measure. 
 
Discussion: At the time of writing the 2010 Caribbean Annual Catch Limit (ACL) Amendment 
(CFMC 2011a), ACLs were defined using the year sequence 1999-2005 for St. Croix, 2000-2005 
for St. Thomas/St. John, and 1999-2005 (commercial) and 2000-2005 (recreational) for Puerto 
Rico.  For each of Puerto Rico, St. Croix, and St. Thomas/St. John, data through calendar year 
2007 were available.  However, due to several events (e.g. coral bleaching) that took place in the 
Caribbean region in 2005 (for more information, see CFMC 2011a), the Council chose to not 
incorporate data from 2006 and 2007.   
 
Preliminary landings data from fishing year 2009-2010 (July 2009-June 2010) indicate parrotfish 
landings have fallen below the established ACL.  Thus, establishing commercial trip limits to 
constrain landings to the ACL may not be necessary. 
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An alternative to pre-established trip limits would provide the Council with an option to establish 
trip limits in the form of AMs.  This will provide the Council with increased flexibility to address 
ACL overages.  The current AMs only include shortening subsequent fishing seasons to prevent 
the ACL from being exceeded again.  With commercial trip limits as AM options, the Council 
can establish such limits only as needed if or when the ACL is exceeded.  This flexibility also 
allows the Council to set the limits at such levels to constrain harvest only to the extent needed to 
fall below the ACL. Trip limits as an AM could be implemented instead of a shortened fishing 
season, in combination with a shortened fishing season, or not implemented at all.  The latter 
would result in reliance on a shortened fishing season to constrain harvest.  Guidance for 
choosing trip limits appropriate to constrain harvest to the necessary level (i.e., ensure that the 
ACL is not again exceeded) would be derived from SERO-LAPP 2012. 
 

2.3 What are the Proposed Options for Reef Fish Trap Escape 
Vents? 

 
Option 1 (No Action) 
 
Do not require escape vents in fish traps. 
 
Option 2 
 
Require one escape vent to be located in each fish trap with a: 

a) Rectangular shape with minimum gap dimensions of: 
i. 1” x 6” 

ii. 1” x 5” 
iii. 1” x 4” 
iv. 1” x 3” 
v. 2” x 4” 

b) Diamond shape with minimum gap dimensions at the widest points of: 
i. 4.0” x 2.0” 

ii. 4.0” x 2.5” 
iii. 4.5” x 2.0” 
iv. 4.5” x 2.5” 
v. 5.0” x 2.0” 

vi. 5.0” x 2.5” 
c) Circular shape with a minimum gap diameter of:  

i. 2.5” 
ii. 3” 

iii. 3.5” 
iv. 4” 
v. 4.5” 

vi. 5” 
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Option 3 
 
Require two escape vents to be located in each fish trap with a: 

a) Rectangular shape with minimum gap dimensions for each vent of: 
i. 1” x 6” 

ii. 1” x 5” 
iii. 1” x 4” 
iv. 1” x 3” 
v. 2” x 4” 

b) Diamond shape with minimum gap dimensions at the widest points for each vent 
of: 

i. 4.0” x 2.0” 
ii. 4.0” x 2.5” 

iii. 4.5” x 2.0” 
iv. 4.5” x 2.5” 
v. 5.0” x 2.0” 

vi. 5.0” x 2.5” 
c) Circular shape with a minimum gap diameter for each vent of:  

i. 2.5” 
ii. 3” 

iii. 3.5” 
iv. 4” 
v. 4.5” 

vi. 5” 
 
Option 4 
 
Require two escape vents to be located in each fish trap using two vent shape and size 
combinations as determined by the Council. 
 
Discussion:  Nearshore fishery resources of the Caribbean are socially and economically 
important to low-income coastal communities, and contribute significantly to food security in 
small island states (Baldwin et al. 2004).  However, the widespread use of fish traps has 
increased bycatch mortality of both non-targeted species and undersized specimens of targeted 
species.  Increased bycatch mortality has been attributed to the combined effects of fishing effort, 
mesh sizes that are too small, and a lack of escape vents, resulting in high mortality of juveniles 
and a loss of long-term potential yield (Sary et al. 1997).  The mesh size used in the U.S. 
Caribbean has been 1 ½ inch hexagonal or 2 inch square since the 1980s.  These sizes were 
determined to be the most appropriate for reducing harvest of undersized fish while still allowing 
adequate retention of marketable fish.  However, bycatch, particularly of undersized fish, is still 
prevalent in the trap fishery (MRAG 2006).  As a result, the harvesting of undersized fish, 
lobster, and those species discarded as bycatch from traps needs to be addressed to reduce fishing 
mortality and rebuild stocks.  The use of escape vents in traps is a potentially valuable 
mechanism to address these issues. 
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Option 1 would not change current fishing practices in the U.S. Caribbean and therefore, not 
reduce bycatch and mortality of juvenile fishes in the trap segment.  However, the no action 
option would have the least social and economic impact to fishers in the short term but may have 
the most adverse long-term economic and ecological impacts.   
 
Option 2(a) would require traps to have one rectangular escape vent, with various gap sizes 
included as sub-options.  The escape vent sizes were selected on the basis of available 
information on body depth at maturity for a variety of deep-bodied species targeted by the trap 
segment of the reef fish fishery in the U.S. Caribbean (Table 18).  Primary bycatch in the USVI 
is fish smaller than market size (78 percent), of which 56 percent are either small box fish 
(Ostraciidae) or surgeonfish (Acanthuridae) (MRAG 2006).  These two families of fishes 
generally have the greatest body depth at maturity of all species caught in the trap fishery (Table 
18).  Therefore, due to their high prevalence as bycatch species in the trap segment, a vent size 
designed to allow for their release prior to reaching maturity (suboption i or ii) would result in 
the greatest reduction in bycatch mortality in the trap fishery of the U.S. Caribbean.  Other 
escape vent sizes (suboptions iii, iv, and v) would allow for the escape of species that do not 
have as great a body depth at maturity, but given the lower abundance of these species in the trap 
fishery, bycatch would not be reduced as much as expected under suboptions i or ii.  The use of 
rectangular escape vents has been documented by Munro et al. (2003) for the trap fishery of the 
British Virgin Islands and Jamaica.  They concluded that properly designed rectangular escape 
vents allowed undersized fish to move freely through the vent while harvest of larger fish 
remained unchanged. 
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Table 18. Morphometric characteristics and size at first maturity for key species caught by fish traps in the 
U.S. Caribbean.  BD:L = body depth to length ratio (in mm); Lm = length at maturity (mm); BDm = body 
depth at maturity (mm); BDm inch = body depth at maturity in inches. Data from Munro et al (2003) and 
FishBase (2007). 

Family Species BD:L Lm BDm 
BDm 
inch 

Acanthuridae A. bahianus 0.477 155 73.935 2.922 
  A. chirurgus 0.428 210 89.88 3.553 
  A. coeruleus 0.518 130 67.34 2.662 

Balistidae Balistes vetula 0.468 175 81.9 3.237 
Carangidae Caranx ruber 0.289 240 69.36 2.742 

Holocentridae Holocentrus ascesionis 0.3 145 43.5 1.719 
  H. rufus 0.265 135 35.775 1.414 

Haemulidae Haemulon flavolineatum 0.305 155 47.275 1.869 
  H. plumieri 0.328 220 72.16 2.852 
  H. sciurus 0.313 180 56.34 2.227 

Lutjanidae Lutjanus apodus 0.305 250 76.25 3.014 
  Ocyurus chrysurus 0.268 300 80.4 3.178 

Mullidae Mulloidichthys martinicus 0.223 180 40.14 1.587 
  Pseudopeneus maculatus 0.222 185 41.07 1.623 

Scaridae Scarus iserti 0.23 155 35.65 1.409 
  Sparisoma aurofreenatum 0.287 150 43.05 1.702 
  S. chrysopterum 0.291 240 69.84 2.760 
  S. rupripinne 0.291 160 46.56 1.840 
  S. viride 0.3253 180 58.554 2.314 

Serranidae Cephalopholis fulva 0.26 160 41.6 1.644 
  C. cruentata 0.266 160 42.56 1.682 

Ostraciidae Lactophrys poligonius 0.309 290 89.61 3.542 
  L. triqueter 0.435 275 119.625 4.728 
  L. quadricornis 0.307 316 97.012 3.834 
  L. bicaudalis 0.383 280 107.24 4.239 
  L. trigonus 0.415 316 131.14 5.183 

Diodontidae Diodon holacanthus 0.438 290 127.02 5.021 
  Diodon holacanthus 0.371 290 107.59 4.253 

Sparidae Calamus pennatula 0.383 223 85.409 3.376 
 
 
Option 2(b) would require the use of varying sizes of diamond shaped escape vents.  The escape 
vent sizes were selected on the basis of available information on body depth and body width at 
maturity for a variety of species harvested by the trap segment of the reef fish fishery in the U.S. 
Caribbean (Table 18).  Although the species targeted in the trap segment varies by area, the 
species susceptible to harvest by traps is similar.  Therefore, management measures that will 
reduce bycatch and fishing mortality based on one area would be expected to have similar results 
in all areas of the U.S. Caribbean.  Bycatch in the USVI is composed of fish smaller than market 
size (78 percent), of which 56 percent are either small box fish (Ostraciidae) or surgeon fish 
(Acanthuridae) (MRAG 2006).  Box fish made up 44 percent of non-market-sized bycatch and 
generally have the greatest body width at maturity of all species caught in the trap fishery (Table 
18); additionally, box fish accounted for 55 percent of all trap bycatch by number (MRAG 
2006).  There is no information on the survival or mortality rates of these species when returned 
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to the sea alive.  A diamond shaped vent would allow for these deep-bodied, wide fish to more 
easily escape from fish traps.  Suboptions ii, iv, and vi would allow the widest of the species 
listed to escape from fish traps, which would lead to the greatest reduction in bycatch.  The use 
of diamond shape vents has been shown to be effective in trawl fisheries (Milliken and DeAlteris 
2004; Broadhurst et al., 2004), and may have some merit in the Caribbean trap fishery due to the 
morphology of some species encountered as bycatch. 
 
Option 2(c) would require the use of varying sizes of circular escape vents.  The escape vent 
sizes were selected on the basis of available information on body depth and body width at 
maturity for a variety of species targeted by the trap segment of the reef fish fishery in the U.S. 
Caribbean (Table 18).  A circular trap would allow species to escape regardless of orientation of 
the escape vent.  This would also allow species that would otherwise experience difficulty in 
escaping from vents designed for deep-bodied species to escape.  Juveniles of species such as 
grunts, snappers, and groupers are not as deep bodied as box fishes and surgeonfishes but 
commonly have wider bodies, and would therefore, have a lower escape rate than deep bodied 
species if rectangular or diamond shaped vents were selected.  By using a circular shaped escape 
vents, traps could have the potential to greatly reduce bycatch of the trap segment of the reef fish 
fishery.   
 
The rationale and size selection for Option 3 is the same as the discussion under Option 2 with 
the exception of requiring two escape vents.  The addition of a second escape vent is a function 
of trap fishing.  If traps are lowered to the benthos and land in a manner that would block a 
single escape vent (land on the vent or against a rock/coral head), then the effectiveness of the 
escape vent would be reduced or eliminated.  By requiring two escape vents, preferably on 
opposite sides of the trap, the likelihood that at least one escape vent is accessible is greatly 
improved, thus increasing escapement. 
 
Option 4 would require the Council to select two escape vents that vary in shape and size.  This 
option would allow for the release of the largest number of juvenile fish of various species.  As 
discussed under Action 1, Option 2(c), not all species have the same ability to escape through 
vents designed for deep-bodied species.  Therefore, requiring the use of two different shapes 
would maximize the ability of various species to escape traps, thereby reducing bycatch to the 
greatest extent possible in the trap fishery.  Similar to Option 3, requiring two escape vents 
increases the likelihood that at least one escape vent is accessible even if one is covered or 
blocked.  This will still allow bycatch to escape the trap, although to a lesser degree compared 
with the situation when both vents are clear. 
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2.4 What are the Proposed Options for Spiny Lobster Trap Escape Vents? 
 
Option 1 (No Action) 
 
Do not require escape vents in lobster traps. 
 
Option 2 
 
Require one escape vent to be located in each lobster trap with a: 

a) Rectangular shape with minimum gap dimensions of: 
i. 2” tall x 20” long 

ii. 2 1/16” tall x 20” long 
iii. 2 1/8” tall x 20” long 
iv. 2 1/4” tall x 20” long 

b) Diamond shape with minimum gap dimensions at the widest points of: 
i. 4.0” x 2.0” 

ii. 4.0” x 2.5” 
iii. 4.5” x 2.0” 
iv. 4.5” x 2.5” 
v. 5.0” x 2.0” 

vi. 5.0” x 2.5” 
c) Circular shape with a minimum gap diameter of:  

i. 2.5” 
ii. 3” 

iii. 3.5” 
iv. 4” 
v. 4.5” 

vi. 5” 
 
Option 3 
 
Require two escape vents to be located in each lobster trap with a: 

a) Rectangular shape with minimum gap dimensions of: 
i. 2” tall x 20” long 

ii. 2 1/16” tall x 20” long 
iii. 2 1/8” tall x 20” long 
iv. 2 1/4” tall x 20” long 

b) Diamond shape with minimum gap dimensions at the widest points of: 
i. 4.0” x 2.0” 

ii. 4.0” x 2.5” 
iii. 4.5” x 2.0” 
iv. 4.5” x 2.5” 
v. 5.0” x 2.0” 

vi. 5.0” x 2.5” 
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c) Circular shape with a minimum gap diameter of:  
i. 2.5” 

ii. 3” 
iii. 3.5” 
iv. 4” 
v. 4.5” 

vi. 5” 
 
Option 4 
 
Require two escape vents to be located in each lobster trap using two vent shape and size 
combinations determined by the Council. 

 
Discussion:  Retained catch and bycatch of lobster traps is primarily lobster (65 percent and 71 
percent, respectively).  However, a number of species from the order Tetraodontiformes, which 
are generally not retained and marketed, are captured by lobster traps and account for 18 percent 
of bycatch in the trap segment of the lobster fishery in the USVI (MRAG 2006).  Nineteen fish 
species and one crab species were reported as bycatch in the St. Thomas lobster fishery (MRAG 
2006).  The 29 percent of bycatch that is reported as being something other than lobster, and the 
71 percent of bycatch that is reported as undersized lobster, demonstrate that lobster traps are not 
discriminatory gear.  Thus, the fishery and the coral reef ecosystem that supports that fishery 
would benefit from trap escape vents designed to reduce bycatch both of undersized or 
unmarketable fish and of undersized lobster.  
 
Option 1 would not require escape vents to be placed in lobster traps and would therefore not 
reduce bycatch and bycatch mortality.  Option 2 would require the use of one escape vent in 
each lobster trap.  The various suboptions under Option 2 alter the shape and the size of these 
escape vents based on the body size of finfish species captured incidentally in the lobster fishery 
as well as the capture of undersized lobster. 
 
Option 2(a) is based on work by Lyons and Hunt (1991), who discuss the problems in the 
Florida spiny lobster fishery in 1984-1985 and the results of experiments with escape vents in 
lobster traps.  The size of the vents in the management measures proposed by Lyons and Hunt 
(1991) for Florida were designed to identify the appropriate gap size that would retain most 
legal-sized lobster in traps while allowing most sublegal lobster to escape.  The legal size for 
lobster in Florida is 3.0 inches (76 mm) carapace length (CL; measured from the front edge of 
the groove between the horns directly above the eyes to the the rear edge of the top part of the 
carapace).  Mortality and growth retardation of sublegal lobster caused by exposure, handling, 
and confinement were identified as serious problems in the spiny lobster trap segment of the 
fishery (Brown and Caputi 1983; Hunt et al. 1986); and are believed to have led to economic 
losses worth millions of dollars annually in South Florida alone (Hunt et al. 1986). 
 
Lyons and Hunt (1991) found escape vents dramatically reduced capture of sublegal lobster, 
while the catch of legal-size lobster in standard traps and in traps with 2-inch gaps were not 
significantly different.  Catches of legal lobster in traps with escape gaps of 2 1/16 and 2 1/8 inches 
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were similar to those in traps with 2-inch gaps but differed significantly from those of standard 
traps (Lyons and Hunt 1991).  When examining the catches using 5 mm CL size classes, even 
further insight into the effectiveness of escape vents can be gleaned.  Ninety percent of all 
sublegal lobster <70 mm (2.75 inches) were captured in the standard traps.  Thus, it is evident 
that any escape gap >2 inches effectively eliminated the capture of lobster <70 mm (2.75 inches).  
When examining the largest sublegal size class for the Florida fishery (those individuals 71-75 
mm CL), traps with 2-inch gaps caught 61.7 percent as many lobster (legal and sublegal 
combined) as did standard traps, whereas traps with 2 1/16 inch gaps caught 24.2 percent as many 
lobster as the standard traps, and traps with 2 1/8 inch gaps caught only 12.2 percent as many 
lobster as the standard trap.  Thus, the 2-inch gap reduced catches of the largest undersize class 
only 38 percent, whereas 2 1/16 inches and 2 1/8 inches gaps reduced catches of sublegal lobster 
76 and 88 percent, respectively (Lyons and Hunt 1991). 
 
The government of Nicaragua requires the use of escape vents for traps.  The escape vents must 
be 2 1/8 inches (7 cm) and be placed at the bottom of the trap on the longest side.  Two escape 
vents are required per trap as would be required by Option 3.  However, two escape vents of the 
same shape may not have the most beneficial outcome because of the other bycatch associated 
with the lobster fishery, particularly the finfish bycatch.  Additionally, Polovina et al. (1991) 
tested rectangular and circular escape vents in the lobster fishery in Hawaii.  The goal was to 
determine how the shape of each escape vent affected escapement of sub-legal spiny lobster 
(Panulirus marginatus) and slipper lobster (Scyllarides squammosus).  They concluded that 
circular vents were the most effective in releasing sub-legal lobster (and that circular vents 
having a gap diameter of 65 mm (2.5 inches) performed the best (Option 2(c)i or Option 3(c)i)).   
 
The size limit for lobster differs between Florida (3.0 inches CL) and the U.S. Caribbean (3.5 
inches CL (89 mm)); however, the results of the experiments in Florida indicated that there 
would be various levels of increased recruitment of legal-size lobster if escape vents occurred on 
two sides of each trap.  There would be a 49 percent increase if 2 inch escape vents were used, 
whereas a 59 percent increase and 62 percent increase would occur with 2 1/16, and 2 1/8 inch 
vents, respectively (Option 3(a) suboptions i, ii, and iii).  Due to the size limit being slightly 
larger in the U.S. Caribbean, an additional size of 2 1/4 inches is provided as an option (Option 
3(a) iv) for the U.S. Caribbean lobster fishery.  (Note: The 2 1/4 inch escape gap was initially 
tested by Lyons and Hunt (1991), but was discontinued due to extremely poor legal-sized 
catches). 
 
The other sizes and shapes included in this Action (other than Option 2(a) and 3(a)) also 
incorporate the rationale utilized for implementing escape vents in the reef fish fishery.  The 
rationale for shape, size, and number of escape vents is the same for lobster trap escape vents as 
it is for fish trap escape vents because the finfish species composition, number, and size caught 
by lobster traps is similar to that seen in fish traps.  Therefore, the greatest potential for bycatch 
reduction would be expected with Option 4.  Requiring one escape gap from Option 2(a) to 
minimize or eliminate undersize lobster catches and the use of the most effective escape vent 
from Options 2 (b-c) for eliminating finfish bycatch would have the greatest benefit to the 
lobster trap fishery and to the coral reef community that supports that fishery.   
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