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The Gulf of Mexico large marine ecosystem (hereafter the Gulf) 
is a biodiverse and productive international sea, booming with 
activity such as offshore energy development, shipping, commer-
cial and recreational fishing, and tourism. Due to its geographic 
location between North America and the Caribbean Sea, it is 
also filled with a wealth of migratory fish, sea turtles, marine 
mammals, and birds that seasonally take advantage of its vast 
resources, habitats, and weather. However, issues arise when 
human activity blocks their migrations and prevents them from 
completing their life cycles. 

Migratory tunas make up 20% of the value of marine capture 
fisheries and over 8% of globally traded seafood (United Nations 
2017). Tuna fisheries are a highly valuable resource in the Gulf for 
coastal economies, food security, jobs, recreation, tourism, and 
culture. Tuna fishing areas in the Gulf are shown in Figure 1.

Eight migratory tuna species in the Atlantic have been selected 
as critical species for inclusion in this Gulf assessment: albacore 
tuna, bigeye tuna, blackfin tuna, bluefin tuna, bonito, little tunny, 
skipjack tuna, and yellowfin tuna.

Atlantic tunas are highly migratory species. In the Atlantic Ocean 
they move hundreds to thousands of kilometers connecting pop-
ulations, habitats, and economies from the northeastern U.S. 
to Europe and west Africa. Therefore, they need to be managed 
domestically and internationally (NOAA Fisheries 2006). Mexico 
and the U.S. are contracting parties to the International Commis-
sion for the Conservation of Atlantic Tunas (ICCAT), which man-
ages tuna internationally in the Atlantic. Managers in different 
jurisdictions and industries have varying priorities when consid-
ering how to manage activities and various natural resources in 
the Gulf. Many variables affect management decisions, such as 
seasonal species distributions, migratory pathways and timing, 
ongoing conservation actions, threats, habitat and ecology, use 
and trade, and fishing activities and regulations. However, it can 
be difficult to assess the complex interactions among these vari-
ables when data is limited and often not synthesized into salient 
formats or available in one location. 

This report introduces The Nature Conservancy’s toolkit for tuna 
fisheries managers and policymakers in the Gulf. The toolkit 
includes spatial biophysical data layers, seasonal conservation 
planning scenarios, an interactive online mapping tool, and a 
fishing regulations summary. The toolkit consolidates import-
ant national and international information on tuna distributions, 
movements, larvae distributions, threats to migration, critical 
areas, and existing management and conservation actions.

While compiling this data, the Conservancy was also able to iden-
tify data gaps. More fisheries data was available for United States 
waters than Mexico, Cuba, or international waters. Information 
on migratory pathways was non-existent, and migratory tim-
ing information was sparse and had to be inferred from multiple 
sources (again mostly only available in the U.S.). More data was 
available for some species than others, due to their economic 
value or conservation status.

These gaps and limitations are more completely described at 
the end of this report, but it is important to note when using this 
toolkit that there is room for improvement and expansion as data 
becomes available.

Tuna 
Fishing Areas

Project 
Study Area

Figure 1. Gulf of Mexico study area and commercial tuna fishing areas 
for the United States, Mexico, and Cuba. Commercial fisheries in the U.S. 
mainly target yellowfin tuna, so its adult Essential Fish Habitat (NOAA) is 
used as an approximate U.S. tuna fishing area here (Levesque 2011).
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*A majority of the species information on this page comes from the Interna-
tional Union for Conservation of Nature (IUCN) Red List of Threatened Species.

Albacore tuna
Near Threatened

Thunnus alalunga
Primarily sold as a 
canned white meat tuna.  

Commercial and recre-
ational fishing; bycatch 
of swordfish fisheries.

It has a total allowable 
catch (TAC) of 29,900 
tons for the south Atlan-
tic stock.*

Bonito
Least Concern

Sarda sarda

Food fish, especially important in 
the Mediterranean and Black seas. 

Commercial and recreational fishing. 
Mexico has landed the highest tonnage of 
this species; it represents the second most 
captured tuna in Cuba.

It has a total allowable catch 
(TAC) of 29,900 tons for the 
south Atlantic stock.*

Yellowfin tuna
Near Threatened
Thunnus albacares

Important commercial 
species for the raw sashimi 
market (WWF, 2018).

The main species targeted by 
commercial fisheries in the U.S. 
and the only tuna commercial-
ly fished in Mexico. 

ICCAT has recommended con-
servation actions for juveniles. 

Bigeye tuna
Vulnerable

Thunnus obesus
An important fishery, pri-
marily sold for sashimi. 

Commerical and recre-
ational fishing, bycatch of 
the Skipjack and Yellowfin 
tuna fishery. 

A total catch of 
85,000 tons has 
been recommended 
in the Atlantic. 

Blackfin tuna
Least Concern

Thunnus atlanticus
Important sport fishery in Flor-
ida and the Bahamas. 

Commercial and recreational 
fishing; bycatch of Yellowfin 
tuna fisheries. Cuba has ceased 
reporting landings data for this 
species.

No specific measures in 
place.

Bluefin tuna
Endangered

Thunnus thynnus
Highly sought-after deli-
cacy for sushi and sashimi 
in Asia (WWF, 2018).

Overfishing.

Taking Bluefin tuna in the Gulf is 
prohibited yearround. ICCAT rec-
ommends long-term larval studies 
in the Gulf to assess the impact of 
the Deepwater Horizon Oil Spill.

Little tunny
Least Concern

Euthynnus alletteratus
An important food and 
economic resources for 
coastal communities.

Commercial and recre-
ational fishing; unreported 
or underreporting catches 
to ICCAT.

No management recom-
mendations have been made 
because of lack of data.

Use and 
Trade Threats Conservation 

Actions

Skipjack tuna
Least Concern

Katsuwonus pelamis

Primarily sold as canned tuna.

Constitutes 60% of commercial 
tuna catch globally; difficult to 
assess the impacts of fishing on 
populations due to high and vari-
able productivity.

No specific regulations 
in the Atlantic.

EX EW CR EN VU NT LC
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Mapping Tuna Migrations
Scope
Publicly available spatial data for tunas in the Gulf includes observations, 
tag-recapture, movement, and larvae dispersal data. 

Observation data, or occurrence points, comes from a variety of sources. Re-
search institutions and management organizations like NOAA periodically sur-
vey marine life aboard research vessels. Citizen science can provide valuable 
observation information when recorded systematically. Fisheries catch data 
can also be used as observation data. Observation data reveals how species 
distribute across regions. 

Telemetry data is generated by placing electronic tags on animals. Some 
tags transmit location information to satellites or antennas whenever the tag 
surfaces. Some connect (‘ping’) with underwater acoustic receivers while 
animals travel along their migratory routes. As these tags are still more ex-
pensive than observation/tag-recapture methods, they are typically used for 
protected species such as sea turtles. Not much telemetry data is available 
for fish. For tuna species, the exception is bluefin tuna, which has been iden-
tified by the IUCN as endangered and constitutes the most expensive fishery 
in North America. Telemetry data uncovers migratory corridors as it shows 
animal movement along pathways rather than only presence.

Tag-recapture data is generated when an animal is tagged using a convention-
al tag (usually made of plastic or metal) when fished recreationally (primarily) 
and recaptured at another time and potentially different location. This tech-
nique is a more economical alternative to electronic methods. Tag-recapture 
data shows migratory connectivity, or which areas are connected by animals 
through the different habitats that they use during their lives. 

Fish larvae data is collected through systematic field surveys. It is available at 
the sampling station level and can be scaled to give a picture of average larval 
abundance seasonally and throughout the Gulf. This information is important 
for conservation of populations as reproductive grounds are especially vulner-
able to systemic threats (but also devastating oil spill incidents).

Combining these data types from several resources, the Conservancy has gen-
erated species distributions and identified critical areas for tuna conservation 
to guide fisheries policy and management strategies. These areas have been 
identified per species, per season, and overall from best available spatial data 
in the entire Gulf region.

Migratory Pathways and 
Connectivity
Bluefin Tuna Migratory Corridor
A vast majority of the satellite telemetry data available for tunas follows blue-
fin tuna. A kernel density analysis in ESRI ArcGIS (Geographic Information Sys-
tem) was used to generate a movement density map from 25 individual tuna 
tracklines in the Gulf that span over 9 years (April 2002 - July 2011). This map 
(Figure 2) represents the migratory corridor of bluefin tuna in the Gulf of Mex-
ico. The areas of high movement density constitute critical areas for threat 
abatement to allow endangered bluefin tunas to complete their life cycle.  For 
example, the area between the Florida Keys and Cuba in the Florida Straight 
represents the seasonal pathway of reproductive adults in to the Gulf. 

High

Low

Figure 2. Bluefin tuna migratory corridor. This corridor is 
displayed at 99% density.

Movement
Density

Data Sources: Hopkins Marine Station, Stanford University via NOAA’s Animal 
Telemetry Network (ATN); NOAA’s Environmental Response Management Appli-
cation (ERMA).
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Seasonal Distributions
Density maps of tuna observations were generated from occur-
rence points collected from scientific organizations and publicly 
available databases. The yellowfin tuna density map is shown in 
Figure 3.

A convex hull tool was used to first create a spatial range for each 
species overall and for each species in each season to serve as 
modeling boundary (XTools Pro). A kernel density analysis was 
then used to create seasonal distributions for each species. 

The search radius parameter (Href) in the kernel density analysis 
for each species was calculated using the Home Range Tools Arc-
GIS extension (Rodgers et al. 2015). 

Figure 3. Yellowfin tuna observation-based distribution in the 
Gulf vs. the International Union for Conservation of Nature 
(IUCN) Red List global distribution (Collette et al. 2011). The 
distribution is displayed at 99% density.

Figure 4. Yellowfin tuna seasonal distributions. The 
distributions are displayed at 99% density.
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Observations were split by season to create seasonal density 
maps. The seasonal yellowfin tuna density maps are shown in 
Figure 4. These maps show the spatial variability of seasonal 
distributions and hotspots. These distributions for yellowfin tuna 
(Figures 3-4) complement their previously known global distribu-
tion (IUCN, Figure 3). The new distribution areas in the southern 
Gulf and off the mouth of the Mississippi River delta confirm that 
coastal habitats are also important to this species. 

HighLow

Density

High

Low

Density

IUCN 
Distribution



Larvae Analyses 
The Southeast Area Monitoring and Assess-
ment Program (SEAMAP) of the Gulf States 
Marine Fisheries Commission has been col-
lecting icthyoplankton data through annual 
surveys in the Gulf of Mexico since 1982. 
Icthyoplankton are the eggs and larvae of fish. 
This data has been collected for seven of the 
eight tuna species of interest in this report, 
but some species are better represented in 
the samples than others (due to a variety of 
technical issues including natural environ-
mental variability and the challenge of small 
fish larvae identification). Figure 6 shows how 
sparse larvae data is for bonito, bigeye tuna, 
and yellowfin tuna. Data is absent for albacore 
tuna. Figure 7 shows tuna larvae distributions 
in the Gulf for bluefin tuna, little tunny, black-
fin tuna, and skipjack tuna using SEAMAP 
station data from 1982 to 2012. 

Migratory Connectivity
Marine animals have been historically tagged with plastic or metal tags (not electron-
ic) by resource managers and researchers looking to answer questions about their 
movement patterns to enhance their management and conservation. When a tagged 
fish is found by another fisherman or researcher, the original person or organization 
that tagged the fish is notified via the identification number and contact information on 
the tag. Though the information provided by tag-recapture is not as detailed as that of 
electronic tags, this affordable animal tracking method still provides information about 
species migratory connectivity, survival, and habitat use.

Tracklines in Figure 5 connect tag and recapture locations for specific tuna individuals. 
These tracklines not only show the directions, times, and distances travelled by specific 
tuna animals over time, but the diversity of habitats that they might have used to mi-
grate through the Atlantic Ocean.
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Figure 5. Tuna species tag-recapture path lines.

Figure 7. Tuna larvae heat map from 1982-2012 SEAMAP station data.

High

Low

Density

Tag-recapture data exposes tuna migratory connectivity by showing the habitats con-
nected by seasonal tuna migrations and by different tuna species. Figure 5 shows that 
several bluefin tuna travelled from the Gulf of Mexico to northern Europe, while a few 
also travelled to South America. Multiple yellowfin tuna traveled towards western Af-
rica, where they spawn during the winter. Migratory connectivity is important for con-
servation because these species need to be able to reach different habitats to carry out 
various ecological processes that are critical for their survival and for ecosystem health.

Protected 
Areas

Yellowfin

Little Tunny

Blackfin

Bigeye

Bluefin

Tuna Species

1.26 years

1.61 years

3.73 years

1.78 years

2.23 years

2.24
years

1.42 years

3.52 years

Figure 6. SEAMAP station data for 
bonito, bigeye tuna, and yellowfin 
tuna. Publicly available larvae data 
for these species is sparse in the 
Gulf.

Bigeye tuna
Bonito
Yellowfin tuna
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Conservation Portfolio
Critical Areas for Tuna Species
Density estimates were reclassified in ArcGIS so that any movement density greater 
than 1% was reclassified to species presence. This transformed the movement density 
map into a 99% observation presence and absence data layer. 

Each of the eight species layers were then stacked. The resulting seasonal layers show 
an estimation of how many of the studied tuna species (from 0 to 8) are distributed 
throughout the Gulf. 

These layers provide a visual representation of tuna diversity throughout the Gulf. 
Since they have been generated from observation points rather than telemetry move-
ments, they do not constitute migratory corridors. However, since tracking data is rare 
or unavailable for most of these species, these maps provide a strong representation 
of tuna seasonal distributions. 

Dark blue areas in Figure 8 should be considered critical habitat for tunas. These areas 
are further refined using Marxan conservation planning software (results outlined in 
red) to consider threats and conservation goals, described in the next section.

It is also important to note that there is some bias in the data, since more data is avail-
able in the United States Exclusive Economic Zone (EEZ) than in Mexico or Cuba. This 
can be seen with the darker blue areas concentrated in the U.S. EEZ. 
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Marxan Conservation Planning Software
Marxan is a conservation planning software that optimizes a set of conservation features or 
targets (e.g., migratory corridors) with costs (e.g., human threats to migration) under vary-
ing scenarios to output critical areas for management (Ball et al. 2009). Each feature can be 
given a specific conservation goal, and boundaries can be used to ensure that these goals 
are met within specific sub-regions in the study area. The Conservancy used Marxan in the 
Gulf to produce results relevant to tuna fisheries management.

The results below in Figure 8 were created using the tuna observation density layers de-
scribed in the previous section as conservation features, and 100 km2 hexagons spanning the 
entire Gulf as planning units. A Marxan scenario was created for each season: Spring, Sum-
mer, Fall, Winter. Conservation targets were scaled based on each species’ IUCN Red List 
Status: Near Threatened (NT) as 20%; Vulnerable (VU) as 30%, Endangered (EN) as 40%, 
and Critically Endangered (CR) as 50%. See pages 4-5 for each tuna species’ IUCN status 
(IUCN 2018).

Seasonal threat layers were generated by aggregating averaged seasonal AIS data from 
Global Fishing Watch for 2012 to 2017 (Global Fishing Watch 2018) with relevant cumulative 
human impacts layers for 2013 from Halpern et al. (2015). Human impacts layers include 
factors such as shipping lanes, pollution, offshore energy activity, invasive species, and fish-
eries activities. Existing protected areas were not locked into any Marxan scenario. The three 
EEZs – U.S., Mexico, Cuba – in the Gulf of Mexico were extrapolated manually in ArcMap to 
divide the two International regions equally between the three EEZs. This extended EEZ layer 
was used as modeling strata in the Marxan analysis so that goals set for each conservation 
target would have to be met within each country’s jurisdiction.

The seasonal Marxan analyses were run with and without EEZs as strata; both results were 
then aggregated into the final priority areas shown in Figures 8 a-d. This gives information 
on not only the most critical areas in the Gulf overall, but also the most critical areas within 
each country’s EEZ in our final results, reducing errors from geographic bias of data. Multiple 
scenarios were created with varying inputs to identify these most relevant outputs to sup-
port fisheries management. The Conservancy has the capability of analyzing new scenarios 
if differing priorities are identified by stakeholders.

Figure 8. Seasonal Marxan scenarios and important areas for eight tuna 
species in the Gulf of Mexico. Left to right: Spring, Summer, Fall, Winter.

Number of 
Tuna Species 
Present 

1 2 3 4 5 6 7 8 Marxan-identified 
priority areas for conservation
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Decision Support Tools

Tuna Fisheries App
The ‘Tuna Fisheries’ app is hosted within the Conservancy’s online Blueways 
Conservation Decision Support Tool (maps.bluewaysconservation.org). This 
tool allows scientists, resource managers, and decision-makers to systemat-
ically and transparently identify critical areas for migratory tuna, assess how 
effective existing management areas are for tunas, or to manage fishing effort.

The app contains spatial information and species facts about tuna distribu-
tions based on the IUCN Red List species’ data. It also contains condensed 
location-specific fishing regulation information with links to full data sources 
for more information. Finally, monthly information on migration, spawning, 
and foraging has been compiled based on best available data.
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Figure 10. The Tuna Fisheries app shows the bluefin tuna distribution in the 
Gulf within a 20-km by 20-km grid. The user has selected a block shown 
in yellow, giving location-specific regulations information on the left. The 
IUCN species fact sheet shows that bluefin tuna especially need protection 
in the Gulf of Mexico as spawning adults. Above, the chart shows that tuna 
spawn from April through June. 

Figure 9. The Tuna Fisheries app hosted within the Blueways Conservation 
Decision Support Tool displays the number of tuna species within existing 
managed and protected areas based on IUCN species distributions. This 
tool can be found at maps.bluewaysconservation.org. 

The regulation and distribution information is location specific and can be 
displayed at four different scales: EEZs, a generic 20-km by 20-km grid layer, 
existing managed and protected areas, and offshore energy planning units for 
the U.S. and Mexico. This multi-scale functionality was created by intersecting 
these multiple boundaries with individual IUCN species distributions with the 
goal of presenting information in a format relevant to managers across sec-
tors.

Additional layers that can be toggled on per species include aggregated 
monthly observation points and essential fish habitats. These layers can be 
used to guide user selection of areas that meet their specific management 
interests or to create maps that support decision-making.



Figure 11. Gulf of Mexico tuna fishing regulations summary. 

Fishing Regulations Table
Fishing regulations for the Gulf are difficult to navigate, especially those recreational. This is 
due to regulatory differences between the five states in the U.S., within the three countries 
in the Gulf, and in the two international zones. 
 
The fishing regulations summary in Figure 11 compiles regulations for all three countries and 
international waters based on best available information. The U.S. regulations were collected 
by state and standardized into a relevant format (Texas Parks and Wildlife 2017, Louisiana 
Wildlife and Fisheries 2017, Outdoor Alabama 2017, Florida Fish and Wildlife Conservation 
Commission 2017, NMFS Atlantic Tunas Program 2015). Information for Mexico, and espe-
cially Cuba, however, is more difficult to condense into a single format (Secretaría de Agri-
cultura, Ganadería, Desarrollo Rural, Pesca y Alimentación 2017,  TripCuba.org 2017).

United 
States

Texas Louisiana Mississippi

Species Bag 
Limit

Min 
Length

Season Bag 
Limit

Min 
Length

Season Bag 
Limit

Min 
Length

Season

Albacore 
Tuna

none none year-
round

none none year-
round

none none year-
round

Bigeye Tuna none none year-
round

none 27” 
CFL**

year-
round

none 27”CFL year-
round

Blackfin Tuna none none year-
round

none none year-
round

none none year-
round

Bluefin Tuna* none 1/
vessel/
year*

73” 
CFL

none none

Bonito none none year-
round

none none year-
round

none none year-
round

Little Tunny none none year-
round

none none year-
round

none none year-
round

Skipjack 
Tuna

none none year-
round

none none year-
round

none none year-
round

Yellowfin 
Tuna

none none year-
round

3/per-
son/
day

27”CFL year-
round

3/per-
son/
day

27”CFL year-
round

Alabama Florida US Federal & International Waters

Bag 
Limit

Min 
Length

Season Bag Limit Min 
Length

Season Bag 
Limit

Min 
Length

Season

none none year-
round

none none year-
round

none none year-round

none 27” 
CFL

year-
round

none 27” 
CFL

year-
round

none 27” CFL year-round

none none year-
round

greater of 
2 fish or 
100lb/day

none year-
round

none none year-round

none  1/vessel/
year*

73” 
CFL

none  1/
vessel/
year*

73” CFL year-round

none none year-
round

greater of 
2 fish or 
100lb/day

none year-
round

none none year-round

none none year-
round

greater of 
2 fish or 
100lb/day

none year-
round

none none year-round

year-
round

none none year-
round

none none year-round

none 27” CFL year-
round

none none year-
round

3/per-
son/day

27” CFL year-round

Mexico
Sportfishing in Mexico requires a sportfishing license which can be obtained at: www.sport-
fishinginmexico.com/licences/

In ocean waters and estuaries, the limit is a total of 10 fish per person per day with no more 
than 5 catches of a single species. There are some exceptions to this rule:
• Only 1 specimen of billfish, shark, or giant seabass (Stereolepis gigas) is allowed per day 

and counts as 5 towards the overall 10 fish limit. 
• Only 2 specimens of Dorado, Roosterfish, Shad, Tarpon, Gulf Grouper (Mycyteroperca 

jordani), or Bluefin Tuna (Thunnus orientals) are allowed per day and count as 5 toward 
the overall 10 fish limit. 

• The capture limit for squid is 5 samples per fisherman per day.

Cuba
Sport fishing in Cuba requires a permit or fishing license for any method of fishing. Permits 
can be obtained by presenting a passport. 
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See data sources on page 25 for a full list of references.
*Targeting bluefin tuna in the Gulf of Mexico is prohibited year-round. Highly Migratory Species Angling or Charter/Headboat 
permit holders may retain one “trophy” bluefin tuna (greater than 73” CFL) per vessel per year from the Gulf of Mexico if it is 
caught incidentally while targeting other species, provided the Gulf of Mexico “trophy” category subquota is still available at the 
time of harvest. More information about is available at: www.hmspermits.noaa.gov. **[CFL = curved fork length]. 
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Key Findings
and Limitations
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The seasonal Marxan analyses in Figure 13 have identified crit-
ical areas for migratory tunas in the Gulf of Mexico. While less 
than 2% of these areas are protected, effective management 
is more relevant for these commercially valuable species than 
protection. Current fisheries management is insufficient; options 
such as seasonal limitations to fishing use should be explored 
alongside stakeholders to address these gaps. 

The Conservancy has created as close to a map of tuna migra-
tory “blueways” as possible given the publicly available data at 
this time. Figure 12 shows the number of tuna species (out of 
the 8 in this study) present throughout the Gulf based on obser-
vational density maps. This map can serve as a guide for tuna 
fisheries management in conjunction with the seasonal Marxan 
results (Figure 8). However, the data bias between countries 
can be clearly seen in this blueways map. There are more spe-
cies shown to be present in the U.S. EEZ than in Mexico or Cuba, 
likely due to increased survey effort rather than higher species 
presence.

Critical areas for tunas vary greatly between seasons, as evi-
denced by the Marxan results in Figure 13. Seasonality is im-
portant to consider in management decisions. Tuna species 
spawn, migrate, and forage seasonally, and fishing effort varies 
throughout the year. Managing these activities compatibly re-
quires spatial and temporal optimization. These Marxan results 
provide a guide for fisheries managers aiming to balance eco-
nomic productivity with population survival rates. 

Figure 13. Marxan seasonal results and Gulf of Mexico protected 
areas.

Winter

Summer

Fall

Spring

Protected 
Areas

Figure 12. Tuna species distributions based on 
observational data. 

Number 
of Tuna 
Species 

1

2

3

4

5

6

7

8

Exclusive 
Economic 

Zones (EEZ)

In the seasonal Marxan scenarios presented in this report, 
bluefin tuna is given the most weight with a goal of 50% con-
servation of its distribution. This is because each species was 
weighted based on its IUCN conservation status, and bluefin is 
the only tuna species in this analysis classified as endangered 
(IUCN 2018). In 2014, NOAA identified two regions in the Gulf 
as critical for improving management of bluefin tuna under 
Amendment 7 to the 2006 Consolidated Highly Migratory Spe-
cies Fishery Management Plan (NMFS, NOAA 2014). In these 
areas, measures were enacted to prevent overfishing and re-
build stocks, minimize bycatch, reduce dead discards, and im-
prove the scope and quality of catch data (NMFS, NOAA 2014). 
The seasonal Marxan results support that NOAA’s bluefin tuna 
management areas are critical for tunas throughout all seasons 
(Figure 14).
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Detailed migratory timing information was difficult to compile 
for these species. A chart of available information is shown in 
Figure 16, as available in the “Tuna Fisheries” app in the Con-
servancy’s Blueways Conservation Decision Support Tool. This 
information will need to be refined over time as more research 
and synthesis become available.

Albacore tuna

Bluefin tuna
Bonito

Bigeye tuna

Blackfin tuna

Little tunny

Skipjack tuna

Yellowfin tuna

Jan  Feb  Mar  Apr  May  Jun   Jul   Aug  Sep  Oct  Nov  Dec

In foraging areas Spawning Migration period

Figure 16. Tuna species migratory timing.

Figure 15. Tuna species observational distributions vs. the 
International Union for Conservation of Nature Red List distributions 
(IUCN 2018).
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Figure 14. NOAA bluefin tuna management areas (Amendment 
7 to the 2006 Consolidated Highly Migratory Species Fishery 
Management Plan) over seasonal Marxan results.

NOAA 
Bluefin Tuna 

Management 
Zones

Winter

Summer

Fall

Spring

Discrepancies in available scientific information for deci-
sion-making have also been identified that could have moni-
toring and conservation implications for important commercial 
tuna species. There are some substantial differences between 
the International Union for Conservation of Nature Red List 
available species distributions and the observation density dis-
tribution maps created in this project (IUCN 2018). Particularly, 
Figure 15 shows substantial underestimations in the IUCN layers 
where there appear to be dense observations for bluefin tuna, 
bonito, and yellowfin tuna. 
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The Way Forward
Managing highly migratory tunas in the Gulf is a complex, multi-fac-
eted task. Fisheries managers are constantly challenged to sustain-
ably balance the economic productivity of the fishery, recreational 
fishery needs, and other ocean uses with the critical goal of species 
survival.

This report is intended to guide managers in these complex tasks, 
but much more information is needed to achieve this balance. Ad-
ditional enhancements in tuna research, fisheries management, and 
policy are needed to improve decision-making around tuna fisher-
ies and so to strengthen resilience and sustainability. Building from 
existing science and management plans, the Conservancy suggests 
the following enhancements:

Moving forward, The Nature Conservancy will strive to update this 
information and provide it to fisheries managers through interac-
tive tools such as the Blueways Conservation Decision Support Tool. 
Feedback from managers is vital for improving these platforms.

Conduct histological studies of gonads and larvae distribution to 
assess bluefin tuna spawning areas in Mexico (Abad-Uribarren 
et al. 2014) and Cuba (Muhling et. al 2010). 

Expand research on the influence of pelagic habitat on other 
species beyond bluefin tuna and yellowfin tuna (Teo et al. 2007, 
Teo and Block 2010, Incardona et al. 2014) and evaluate the 
importance of different habitat types for managed populations 
(NMFS 2013, 2018).

Support the transition of poorly selective long-line to more se-
lective fishing gear, such as green-stick, to harvest bigeye, alba-
core, yellowfin, and skipjack tunas (NMFS; 50 CFR § 635.2).  

Strengthen the science needed to implement ecosystem-based 
fisheries management of tuna (NMFS 2018) that balances en-
vironmental, economic, and social objectives (Marshall et al. 
2018). Implement ecosystem-level planning to replace existing 
single-stock assessments with a systematic approach to fisher-
ies management that contributes to the resilience and sustain-
ability of the ecosystem (NMFS 2013).

Improve the understanding of factors affecting recruitment 
success and long-term sustainability of the fisheries across their 
full range by expanding large-scale conventional, electronic, and 
genetic tagging experiments to estimate the movement, abun-
dance, and mortality of the eastern or western stocks (ICAAT 
2010a), including not only bluefin, but other tuna species rele-
vant to fisheries in the Gulf.

Reduce mortality of bluefin tuna by enforcing a firm limit on in-
cidental catch for the surface long-line fleet, including the im-
provement of monitoring of the surface long-line fleet to ensure 
compliance with annual limit (ICAAT 2010a).

Continue monitoring yellowfin tuna fishing effort and bycatch 
levels with observer programs in Mexico (DOF 2015).

Develop a complete stock assessment for yellowfin tuna to iden-
tify biological points of reference and sustainable management 
practices in Mexico (DOF 2015, Ramirez-Lopez 2017).

Invest in data reconciliation and data synthesis to significantly 
improve the knowledge of total catch, catch composition, effort, 
and spatial distribution of the major fisheries in the Gulf region 
(ICAAT 2010b).

Create a shared vision across the international scientific and 
management community that will support range-wide assess-
ments of shared stocks in the Gulf of Mexico, including the 
development of collaborative monitoring and assessment strat-
egies for data-poor situations (NMFS 2012).      
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Develop collaborations towards sustainable fisheries manage-
ment between resource managers, scientists, and fishing com-
munity to improve the data upon which management decisions 
are made and integrate socio-economic aspects of the fishing 
industry into the management process.
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