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Abstract—Tourism is vital to the 
economy of small island states like 
The Bahamas and is closely linked 
to fisheries. Fish is a protein source 
for tourists and residents, and both 
groups expect to catch and eat local 
fish. To adequately manage these 
dual demands, we need to know total 
removals of fish, as well as patterns 
of demand by tourists and residents 
in the past and present. Using a re-
construction approach, we performed 
a comprehensive accounting of fish-
eries catches in The Bahamas from 
commercial and noncommercial sec-
tors for 1950–2010 and estimated 
the demand from tourism over the 
same period. Our results distinctly 
contrast with national data supplied 
to the Food and Agriculture Organi-
zation of the United Nations (FAO), 
which presents only commercial 
landings. Reconstructed total catch-
es (i.e., reported catches and esti-
mates of unreported catches) were 
2.6 times the landings presented by 
the FAO for The Bahamas. This dis-
crepancy was primarily due to unre-
ported catches from the recreational 
and subsistence fisheries in the FAO 
data. We found that recreational 
fishing accounted for 55% of recon-
structed total catches. Furthermore, 
75% of reconstructed total catches 
were attributable to tourist demand 
on fisheries. Incomplete accounting 
for catches attributed to the tourist 
industry, therefore, makes it difficult 
to track potentially unsustainable 
pressures on fisheries resources.

Tourism is one of the largest and 
fastest growing industries globally 
(UNWTO, 2014a), and is vital to 
many small island developing states  
in which it can account for more than 
one-quarter of gross domestic product 
(GDP) (UNWTO, 2014b). In addition 
to its influence on island economies, 
tourism can have large effects on the 
extraction of natural resources like 
fisheries, particularly in the Carib-
bean, where visitors can greatly out-
number resident populations (Table 
1, Fig. 1). Tourism, through recre-
ational fishing and the consumption 
of local seafood by tourists, increases 
the demand on local fisheries.

Consider the case of the Common-
wealth of The Bahamas, a nation of 
small islands, for which tourism is 
the primary industry, which account-
ed for 51% of GDP in 2003 (Sacks1). 
Located in the northern Caribbean 
east of Florida and northeast of Cuba, 

1 Sacks, A. 2006. The Bahamas total 
tourism economic impact: preliminary 
results, 8 p. Report prepared for Min-
istry of Tourism, The Bahamas. Global 
Insight Inc, Waltham, MA.

between 20–27°N and 72–79°W, The 
Bahamas form an archipelago of 
more than 3000 low-lying islands 
and cays. They comprise a total land 
area of just under 14,000 km,2 and 
the area of its exclusive economic 
zone (EEZ) is more than 629,000 km2 

(Fig. 2). Tourism did not become a 
year-round industry in The Bahamas 
until the 1950s, when the advent of 
air-conditioning in local hotels made 
the hotter months of the year bear-
able for visitors (Cleare, 2007). Since 
then, the total number of visitors 
per year has grown substantially; by 
2010, visitors swelled to more than 
5.3 million per year (The Bahamas 
Ministry of Tourism2) and outnum-
bered the resident population of more 
than 350,000 (The Bahamas Depart-
ment of Statistics3) by an order of 
magnitude (Table 1, Fig. 1). 

2 The Bahamas Ministry of Tourism.  
2011. December 2010 preliminary re-
vised foreign arrivals by first port of en-
try. [Spreadsheet available at website.]

3 The Bahamas Department of Statistics.   
2010.   Percentage distribution of popu-
lation by island:2000 and 2010 Census-
es, 1 p.   [Available at website.]

mailto:nicolas@sfu.ca
http://www.tourismtoday.com/services/statistics/foreign-air-sea
http://www.tourismtoday.com/services/statistics/foreign-air-sea
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The combined demand for local fishes in The Baha-
mas by a burgeoning tourist industry and a growing 
resident population raises an important question: can 
domestic fisheries keep up with the current patterns 
of fishing and seafood consumption of both groups in 
the long term? To address this question, comprehen-
sive statistics on total removals from commercial and 
noncommercial fishing sectors and on patterns of local 
demand on fisheries by tourists and residents are fun-
damental, as are assessments of the status of stocks of 
the main target species. The government of The Baha-
mas, however, currently lacks the financial resources 
and technical expertise needed to adequately assess 
fish stocks (CFU4), and it does not track the local de-
mand on fisheries by either residents or tourists. Simi-
larly, although some national statistics exist for com-
mercial landings, catch from other important noncom-
mercial sectors, like recreational fishing, are ignored.

Fisheries in The Bahamas, like most tropical near-
shore fisheries of the Caribbean, western Pacific, and 
Southeast Asia, are data poor in that they lack con-
ventional, “scientific” data (e.g., on stock age structure, 
natural and fishing mortality, catch per unit of effort 
over time) or lack rigorous analyses of reliable data 
(Johannes, 1998; Bentley and Stokes, 2009). In such 
instances, a variety of alternative approaches to tradi-
tional stock assessment have been used to develop ref-
erence points for management—methods that include 
sequential trends analysis (e.g., depletion-corrected 
average catch [DCAC], MacCall, 2009; cumulative sum 
[CUSUM], Manly and Mackenzie, 2000), vulnerability 
analysis (e.g., productivity-susceptibility analysis of 

4 CFU (CARICOM Fisheries Unit). 2001. Report of the mul-
tidisciplinary survey of the fisheries of the Bahamas, 43 p. 
CFU, Belize City, Belize. [Available at website.]

vulnerability [PSA], Field et al., 2010), and extrapola-
tion (e.g., Robin Hood approach, Smith et al., 2009). 

These methods for analysis of data-poor fisheries of-
ten overlap, are complementary, or are nested within 
other methods. Moreover, these methods differ in their 
requirements for the quality and quantity of data and, 
therefore, involve varying degrees of uncertainty and 
require precautionary buffers (Honey et al., 2010). For 
example, a variety of techniques are used in sequen-
tial trends analysis to detect trends and infer changes 
in fish populations or stocks from available time-se-
ries data, whereas extrapolation methods, such as the 
Robin Hood approach, are used when virtually no con-
ventional, scientific data are available. For the latter 
analyses, the local knowledge of fishermen and other 
resource users are used, as well as the information in-
ferred from assumptions based on data-rich fisheries 
(Honey et al., 2010).

In this study, we used the recent, globally estab-
lished catch reconstruction approach of Zeller et al. 
(2007, 2015) for data-limited fisheries, a method that 
also has been used successfully in nontropical areas 
(e.g., Zeller et al., 2011a, 2011b), to retroactively es-
timate a time series of commercial and noncommer-
cial marine fisheries catches for The Bahamas during 
1950–2010. We chose the year 1950 as our starting 
point because it is the first year for which data were 
available in the global landings database of the FAO. 
Another objective of this study was to estimate local 
demand on fisheries by the tourist industry over the 
same period. As described previously, tourism is the 
primary industry in The Bahamas and is closely linked 
to fisheries. To better understand historical trends in 
fisheries catches (and predict future trends), we must 
view these patterns in light of changes in tourist de-
mand on local fisheries.

Table 1

Number of tourists compared with residents in 2010 for the Caribbean countries and territories where the top 10 greatest 
number of stopover visitors were reported that year.

     Stopover Mean length 
 Stopover Cruise Total Resident visitors as of stay for 
 visitors visitors visitors population % of resident stopover visitors 
Country (103) 1  (103) 1  (103)  (103) 1 population  (nights) 1

Aruba 824 569 1394 108 763 7.8
Bahamas 1370 3810 5180 347 395 6.8
Barbados 532 665 1197 275 194 9.8
Cuba 2532 unavailable unavailable 11,242 23 10.9
Dominican Republic 4125 353 4477 9974 41 9.2
Jamaica 1922 910 2831 2702 71 9.0
Martinique 476 75 551 400 119 13.3
Puerto Rico 1369 1191 2560 3979 34 2.6
St. Maarten 443 1513 1956 37 1198 unavailable
U.S. Virgin Islands 691 1859 2550 110 628 unavailable

1 Source: Caribbean Tourism Organization.

http://www.crfm.net/images/The_Bahamas_Multidisciplinary_Survey_Report.pdf
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Materials and methods

Reconstruction of marine fisheries catches

Reconstruction of fisheries catches is an approach to 
retroactively estimate catches when reliable time-se-
ries data are lacking (Zeller et al., 2007, 2015). In some 
instances, this approach has involved interpolations, 
cautious extrapolation, and assumptions based on local 
expert opinion in lieu of quantitative data. The use of 
interpolations, extrapolation, and assumptions has re-
sulted in potentially higher uncertainty in some of the 
data provided here (see also Zeller et al., 2011a, 2015), 
but this approach is justifiable because of the unaccept-
able alternative, namely that catches for missing sec-
tors, taxa, or time periods would be interpreted as zero 
catches—an outcome that has serious consequences for 
effective management and conservation (Pauly, 1998). 

The catch reconstruction approach 
used here consists of 7 general steps 
(Zeller et al., 2007, 2015):

1. Identification of existing time-series 
data on catches to validate the quality 
of data transfer from national (e.g., an-
nual reports from the Bahamas Depart-
ment of Marine Resources, previously 
named the Department of Fisheries) to 
international (e.g., FAO reported land-
ings data by FAO area, taxon, and year) 
levels.

2. Identification of sectors, time periods, 
taxa, etc. not covered by step 1 through 
literature searches and local expert 
consultations.

3. Search for available information sourc-
es to serve as alternatives to missing 
catch data identified in step 2, through 
comprehensive literature searches and 
local expert consultations. In this step, 
we look for any source of information, 
including case studies, health studies, 
household surveys, technical reports, 
data sets, and expert opinion.

4. Development of data anchor points in 
time for missing segments based on 
data and information sources discov-
ered in step 3, and expansion of them 
to countrywide catch estimates for each 
sector or taxa by using clearly stated 
and conservative assumptions.

5. Application of interpolation for time 
periods between data anchor points 
for each fishing sector or taxa, either 
linearly or on the basis of assumptions 
for commercial sectors, and application 
of interpolation, typically through per 
capita catch rates for noncommercial 
sectors, taking into account major po-
litical, socioeconomic, and environmen-
tal impacts.

Figure 1
For The Bahamas during 1950–2010, (A) number of residents com-
pared with total number of visitors and (B) number of residents com-
pared with total number of stopover visitors, who stay at least one 
night, and total number of cruise ship visitors, who partake in shore 
visits.
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6. Estimation of final time series of total catch by com-
bining reported catches (identified in step 1) and 
interpolated, country-expanded, missing data seg-
ments (produced in step 5). The final data series 
shows catch by fisheries sector, taxon, and year. We 
define fisheries sectors using country- or regional-
specific definitions: large-scale commercial, arti-
sanal (small-scale commercial), subsistence (small-
scale noncommercial), and recreational (small-scale 
noncommercial)

7. Expression of the level of uncertainty in the data 
and information sources and in the assumptions 
made during reconstruction, by fishing sectors and 
time periods of the reconstruction. This final step is 
based on “scoring” criteria inspired by the Intergov-
ernmental Panel on Climate Change (Mastrandrea 
et al., 2010; Table 2). Because the senior author of 
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the study described here was most familiar with the 
data and information sources used, she reviewed the 
underlying data and assumptions of the reconstruc-
tion, by fishing sectors and by 3 time periods, and 
assigned relative uncertainty scores, by sector and 
time period. Scores were then catch-weighted by sec-
tor to derive average upper and lower ranges of un-
certainty for each of 3 time periods (Table 3): early 
(1950–1969), mid (1970–1989) and late (1990–2010). 
Note that scoring does not reflect the method of re-
construction but actually the relative “trustworthi-
ness” of the data and information sources per sector 
and time period. 

Details on these steps in general and as they were 
applied specifically to The Bahamas are provided in 
Zeller et al. (2015) and Smith and Zeller5, respectively. 
Here, we summarize the major information and data 
sources, approaches, and assumptions involved in esti-
mating catches from 3 sectors: 1) commercial fisheries, 
which is further subdivided into the artisanal fishery 
and the large-scale fishery for Caribbean spiny lobster 
(Panulirus argus); 2) subsistence fishery; and 3) recre-
ational fishery. We also estimated the demand on fisher-
ies from the tourist industry for the period 1950–2010. 
It is of key importance for readers to understand that 
we aim to address and improve the accuracy of catch 
data, and not the precision of the estimates, as we at-
tempt to address an inherent negative bias in reported 
data (i.e., the result of the absence of data, and hence 
effective substitution with a zero, for catches taken by 
sectors, such as recreational fisheries, that are not part 

5 Smith, N. S., and D. Zeller. 2013. Bahamas catch recon-
struction: fisheries trends in a tourism-driven economy 
(1950–2010), 28 p. Fisheries Centre Working Paper #2013-
08. Univ. British Columbia, Vancouver, Canada. [Available 
at website.]

of the current data monitoring system; see also Covey, 
2000).

Commercial fishery

The Bahamas provide national data on only commer-
cial (i.e., both artisanal and large-scale Caribbean 
spiny lobster) landings to FAO (Braynen6). We com-
pared available national statistics (based on data from 
annual reports published by colonial and national 
governments of The Bahamas[HMSO7, BDF8]) with 

6 Braynen, M. 2011. Personal commun. The Bahamas De-
partment of Marine Resources, Nassau, The Bahamas 3028.

7 HMSO (Her Majesty’s Stationery Office). 1952. Report for 
The Bahama Islands, 1950–1951, 42 p. Colonial Annual Re-
ports. Colonial Office, HMSO, London.

 HMSO (Her Majesty’s Stationery Office). 1955. Report for 
The Bahama Islands, 1952–1953, 48 p. Colonial Annual Re-
ports. Colonial Office, HMSO, London.

 HMSO (Her Majesty’s Stationery Office). 1957. Report for 
The Bahama Islands, 1954–1955, 50 p. Colonial Annual Re-
ports. Colonial Office, HMSO, London.

 HMSO (Her Majesty’s Stationery Office). 1959. Report for 
The Bahama Islands, 1956–1957, 64 p. Colonial Annual Re-
ports. Colonial Office, HMSO, London.

 HMSO (Her Majesty’s Stationery Office). 1961. Report for 
The Bahama Islands, 1958–1959, 70 p. Colonial Annual Re-
ports. Colonial Office, HMSO, London.

 HMSO (Her Majesty’s Stationery Office). 1963. Report for 
The Bahama Islands, 1960–1961, 75 p. Colonial Annual Re-
ports. Colonial Office, HMSO, London

8 BDF (Bahamas Department of Fisheries). 1990. Annual 
Report 1990, 85 p. BDF, Nassau, The Bahamas.

 BDF (Bahamas Department of Fisheries). 1991.  Annual 
Report 1991, 130 p. BDF, Nassau, The Bahamas.

 BDF (Bahamas Department of Fisheries). 1992. Annual 
Report 1992, 85 p. BDF, Nassau, The Bahamas.

 BDF (Bahamas Department of Fisheries). 1993. Annual 
Report 1993, 116 p. BDF, Nassau, The Bahamas.

 BDF (Bahamas Department of Fisheries). 1996. Annual 
Report 1996, 35 p. BDF, Nassau, The Bahamas.

Table 2

Score used for evaluating the quality of the time series of reconstructed catches, with their range of uncertainty (Intergov-
ernmental Panel on Climate Change [IPCC] criteria from Figure 1 of Mastrandrea et al. [2010]).

 Range of uncertainty 
Score − %             + % Corresponding IPCC criteria

4 Very high 10 20 High agreement between multiple sources for the same data and robust evi-
dence of data accuracy

3 High 20 30 High agreement between multiple sources for the same data and medium evi-
dence of data accuracy, or medium agreement between multiple sources for 
the same data and robust evidence of data accuracy

2 Low 30 50 High agreement between multiple sources for the same data and limited evi-
dence of data accuracy, or medium agreement between multiple sources for 
the same data and medium evidence of data accuracy, or low agreement 
between multiple sources for the same data and robust evidence of data 
accuracy

1 Very low 50 90 Low agreement between multiple sources for the same data and low evidence 
of data accuracy

http://www.seaaroundus.org/doc/publications/wp/2013/Smith-and-Zeller-Bahamas.pdf
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FAO data that we accessed through the FAO applica-
tion FishStatJ (Capture Production data set, available 
at website), and we concluded that there was a good 
transfer of data from the national to the international 
level for the postcolonial period (i.e., ~1970–2010). We, 
therefore, used FAO data as the basis for further cal-
culations for 1970–2010. National commercial landings 
from 1970 to 2010, however, were systematically under-
reported because they were based on the sampling of 
a subset of landing sites (i.e., sites where commercial 
fishing boats “land” or dock) and there was no attempt 
to expand the data set to include sites that were not 
sampled (Braynen6). Given that the total number of 
landing sites in The Bahamas is unknown, we relied 
on local expert opinion from staff of The Bahamas De-
partment of Marine Resources regarding the fraction of 
commercial catch for each taxon that was likely not to 
be reported. We then retroactively adjusted FAO data 
from 1970 to 2010 to account for countrywide, unre-
ported commercial landings (Braynen6; Table 4).

We concluded that FAO data on capture tonnage 
are underestimates of the actual tonnage of commer-
cial catches during the colonial period because FAO 
data did not closely match national (colonial) statistics 
for the period 1950–1969. Colonial statistics for these 
years consisted almost entirely of domestic catches that 
were exported. For example, FAO reports a total catch 
of 600 metric tons (t) in 1950, but a Colonial Annual 
Report for The Bahamas states that more than twice 
that amount (i.e., 1381 t) was exported as Caribbean 
spiny lobster alone in that year (HMSO, report 1950–
19527). To address the problem of underreported com-
mercial catches, we calculated the average per capita 

commercial catch rate for the years 1970–1975 (on the 
basis of our expanded, countrywide commercial catch 
estimates) and applied this catch rate to the human 
population census data for 1950–1969. Our method 
resulted in an estimate of total commercial catch for 
the colonial period that was 11% higher than the level 
reported in the FAO data. We acknowledge that per 
capita commercial catch rates likely were greater in 
1970–1975 than in 1950–1969; however, our estimates 
for earlier time periods are still conservative because 
our assessment of total commercial catches in 1950 
(i.e., 1221 t) was less than the level reported for ex-
ports of Caribbean spiny lobster alone.

To determine the taxonomic composition of the com-
mercial catches for 1950–2010, we combined FAO data 
with statistics from the annual reports published by 
the national government and with expert opinion of 
staff from the Department of Marine Resources (for 
details, see Smith and Zeller5).   

Subsistence fishery

We are unaware of any written reports that quanti-
fy the extent of subsistence fishing in The Bahamas. 
Therefore, we relied on 2 sources to estimate catch 
from this sector: 1) resident population data and 2) ex-
pert opinion of staff of the Department of Marine Re-
sources (Table 4).

Using the groupings and definitions used in The 
Bahamas, we divided the islands of The Bahamas into 
1) the more developed islands of New Providence and 
Grand Bahama and 2) the remaining, less developed is-
lands, which are referred to collectively as the “Family 

Figure 2
Map of the Commonwealth of The Bahamas showing the exclusive eco-
nomic zone (EEZ), which has an area of more than 629,000 km2, and shelf 
areas (to a depth of 200 m) that cover more than 108,000 km2.

United States
(East Coast)

United States
(Gulf of Mexico)

Cuba

Haiti

Turks and Caicos
Islands

http://www.fao.org/fishery/statistics/global-capture-production/en
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Islands.” Few economic opportunities existed for most 
Bahamians during 1950–1969, particularly in the less 
developed Family Islands. On the basis of local expert 
opinion, we assumed that, for the period 1950–1969, 
40% of the residents of the Family Islands ate per week 
the equivalent in weight of 2 plate-size snappers (i.e., 
~32.55 kg·person−1·year−1) obtained from subsistence 
fishing and that 10% of residents of the more developed 
islands of New Providence and Grand Bahama ate per 
week the equivalent in weight of 1 plate-size snapper 
(i.e., ~16.29 kg·person−1·year−1) obtained through sub-
sistence fishing (Braynen6). 

Following the beginning of the political rule of the 
black majority in 1967 and of independence from Brit-
ain in 1973, economic opportunities increased consid-
erably for most Bahamians; hence, their reliance on 
subsistence fisheries was expected to have decreased. 
On the basis of local expert opinion, we assumed that 
throughout the 1970s the number of people dependent 
on subsistence fisheries steadily decreased so that, by 
1980–2010, only 20% of residents of the Family Islands 
had a subsistence catch rate of 32.55 kg·person−1·year−1 
and 5% of the residents of New Providence and 
Grand Bahama had a subsistence catch rate of 16.29 
kg·person−1·year−1 (Braynen6). 

We are unaware of any published subsistence catch 
rates for other Caribbean countries that are based on 
empirical data. However, our estimates are comparable 
to fresh seafood consumption rates determined from 
household surveys for Anguilla (26.2 kg·person-1·year-1) 
(Jones9) and for the Turks and Caicos Islands, where 

9 Jones, T. P. 1985. The fishing industry of Anguilla 1985, 

97% of households ate fish at least once per week, 
79% ate queen conch (Strombus gigas) more than once 
per week, and 46% of households consumed Caribbe-
an spiny lobster more than once per week (Maitland, 
2006).

To determine the taxonomic composition of subsis-
tence catches throughout the time series, we assumed 
the same species composition and relative species 
proportions as those of the commercial shallow-water 
fisheries. However, we excluded deepwater finfishes, 
sharks, crabs, and sea cucumbers from subsistence 
composition (Smith and Zeller5).

Recreational fishery

We divided recreational catches into 2 categories: 1) 
fish that were caught during major tournaments and 
2) fish that were caught for recreation outside of tour-
naments (Table 4).

The United States Recreational Billfish Survey 
(RBS) program recorded total billfish catches (in num-
bers) and effort data from major fishing tournaments in 
several parts of the Atlantic, including in The Bahamas 
during 1972–2007. Data from the RBS also include the 
fate of fish that were caught (i.e., retained, released, or 
tagged and released [Diaz et al., 2007]). We used data 
directly from the RBS program to determine the quan-
tity of blue marlin (Makaira nigricans), white marlin 
(Kajikia albida), and sailfish (Istiophorus platypterus) 
that were retained during tournaments during 1972–

38 p. A report prepared for the Anguillan government and 
Commonwealth Secretariat, Anguilla.

Table 3

Fisheries sectors and associated ranges of uncertainty for reconstruction of catches in The Bahamas for 
3 time periods. We divided catch into 3 sectors: 1) commercial fisheries, which was further subdivided 
into the artisanal fishery and the large-scale fishery for Caribbean spiny lobster (Panulirus argus), 2) 
the recreational fishery, defined as small-scale noncommercial fishing that is primarily for recreation 
and in which catch is not sold or bartered and, 3) subsistence fishery, defined as small-scale noncom-
mercial fishing in which catch does not enter the formal market but is taken home and consumed by 
fishermen and their families or is locally bartered.

   Uncertainty range 
Sector Years Score –%                 +%

Artisanal 1950–1969 3 20 30
Artisanal 1970–1989 4 10 20
Artisanal 1990–2010 4 10 20
Large-scale Caribbean spiny lobster 1950–1969 2 30 50
Large-scale Caribbean spiny lobster 1970–1989 4 10 20
Large-scale Caribbean spiny lobster 1990–2010 4 10 20
Recreational 1950–1969 1 50 90
Recreational 1970–1989 2 30 50
Recreational 1990–2010 3 20 30
Subsistence 1950–1969 1 50 90
Subsistence 1970–1989 1 50 90
Subsistence 1990–2010 1 50 90



Smith and Zeller: Unreported catch and tourist demand on local fisheries in The Bahamas  123

Table 4

Data sources, assumptions, and parameters used for reconstruction of catches in The Bahamas for the period 1950–2010. The 
FAO data used for this study came from the Capture Production data set accessed through the FAO application FishStatJ. 

Sector Year Sources Comments Parameter

Table continued

Commercial 1950–1969 Assumption and resident 
population census data

Used mean per capita commercial catch 
rate for years 1970–1975 based on our 
expanded, countrywide commercial catch 
estimates

Per capita catch rate of 153.3 
kg·person−1·year−1 

Commercial 1970–2010 FAO data and expert opin-
ion from staff of The Baha-
mas Dep. Mar. Res. 

Retroactively raised FAO data by major 
taxa each year to account for country-
wide, unreported commercial landings

Haemulon spp.=1.1 times 
FAO data
Jacks (Carangidae)=1.15 
times FAO data 
Nassau grouper (Epineph-
elus striatus)=1.1 times FAO 
data 
Other groupers (Epinepheli-
dae)=1.1 times FAO data 
Misc. marine fishes=1.15 
times FAO data
Queen conch (Strombus gi-
gas)=1.15 times FAO data 
Sharks=1.05 times FAO data 
Snappers (Lutjanidae)=1.15 
times FAO data 
Caribbean spiny lobster 
(Panulirus argus)=1.05 times 
FAO data 
Florida stone crab (Menippe 
mercenaria)=1.03 times FAO 
data 

Subsistence 1950–1969 Expert opinion of staff from 
Dep. Mar. Res. and resident 
population census data

Assumed a heavy reliance on subsistence 
fisheries because few economic opportu-
nities existed for most Bahamians dur-
ing colonial period

Per capita subsistence 
catch rate of 32.55 
kg·person−1·year−1 for 40% 
of residents of the Family 
Islands
Per capita subsistence 
catch rate of 16.29 
kg·person−1·year−1 for 10% of 
residents of the more devel-
oped islands of New Provi-
dence and Grand Bahama

Subsistence 1970–1979 Assumption Linearly interpolated total annual catch 
by residents of the Family Islands and 
of New Providence and Grand Bahamas 
between 1969 and 1980.

Total annual subsistence 
catch declined by 27 t/year for 
the Family Islands and by 7 t/
year  for New Providence and 
Grand Bahama

Subsistence 1980–2010 Expert opinion from staff of 
the Dep. Mar. Res. and resi-
dent population census data

Assumed reliance on subsistence fisher-
ies decreased after the beginning of black 
majority political rule in 1967 and inde-
pendence from Britain in 1973. Assumed 
that the per capita subsistence catch rate 
was the same as the rate in 1950–1969 
but that the percentage of people depen-
dent on subsistence fisheries decreased 
by 50% for residents of the Family Is-
lands and of New Providence and Grand 
Bahama.

Per capita subsistence 
catch rate of 32.55 
kg·person−1year−1 for 20% 
of residents of the Family 
Islands
Per capita subsistence 
catch rate of 16.29 
kg·person−1·year−1 for 5% of 
residents of more developed 
islands of New Providence 
and Grand Bahama

Recreational 
 (billfish catch from 
major tournaments) 

1950 Assumption based on data 
from the U.S. Recreational 
Billfish Survey (RBS) 
program

There were fewer tournaments in 1950 
than in 1972, which is the first year of 
RBS data for The Bahamas. Assumed 
that total catches in 1950 were half that 
of 1972.

Total catch was 3.65 t/year



124 Fishery Bulletin 114(1)

Table 4 (continued)

Sector Year Sources Comments Parameter

Recreational (billfish 
catch from major 
tournaments) 

1951–1971 Assumption Linearly interpolated total tournament 
catches for 1951–1971. 

Total catch increased at rate 
of 0.17 t/year-

Recreational (billfish 
catch from major 
tournaments) 

1972–2006 Data from the RBS program Used data directly from the RBS program Contact the NOAA Southeast 
Fisheries Science Center for 
details

Recreational (billfish 
catch from major 
tournaments) 

2007–2010 Assumption based on data 
from the RBS program

Organizers stopped reporting catches to 
the RBS program after 2007, and incom-
plete reporting likely occurred in 2007. 
Used mean annual catch for the years 
2000–2006 for remainder of time series

Total catch of 6.08 t/year

Recreational (catch 
outside of tourna-
ments—tourists)

1950–1985 Assumption based on visitor 
arrival data, 1980 visitor 
activities survey report and 
1986 recreational fishing 
regulations for visitors to 
The Bahamas

Prior to 1986, there were no maximum 
catch limits for recreational fishing. As-
sumed that visitors retained twice as 
much as the maximum per capita catch 
limits stipulated in the 1986 legislation

Per capita recreational catch 
rate of 136 kg·person−1·visit−1

Recreational (catch 
outside of tourna-
ments—tourists)

1986–2006 Visitor arrival data, 1980 
visitor activities survey 
report, and recreational 
fishing regulations for visi-
tors to The Bahamas

Catch rate represents 80% of the per capi-
ta allowable catch limit. Assumed that 
visitors adhered to the catch limits

Per capita recreational catch 
rate of 54 kg·person−1·visit−1

Recreational (catch 
outside of tourna-
ments—tourists)

2007–2010 Assumption based on visitor 
arrival data, 1980 visitor 
activities survey report, and 
1986 recreational fishing 
regulations for visitors to 
The Bahamas

Recreational fishing legislation revised 
with the aim of reducing total annual 
catch by 50%. Catch rate represents 50% 
of the per capita allowable catch limit 
based on 1986 legislation. Assumed that 
visitors adhered to the catch limits

Per capita recreational catch 
rate of 34 kg·person−1·visit−1

Recreational (catch 
outside of tourna-
ments—residents)

1950–1969 Expert opinion from staff of 
the Dep. Mar. Res., resident 
population census data, and 
1986 recreational fishing 
regulations for visitors

Assumed that 0.5% of residents of the 
Family Islands fished for recreation 
6 times a year and 1% of residents of 
New Providence and Grand Bahama 
fished for recreation 4 times a year. For 
each trip, we assumed that residents 
caught 50% of the 1986 maximum per 
capita catch limits for visitors (i.e., 34 
kg·fisherman−1·trip−1).

Recreational catch rate of 
204 kg·fisherman−1·year−1 

for residents of the Fam-
ily Islands and 136 
kg·fisherman−1·year−1 for 
residents of New Providence 
and Grand Bahama

Recreational (catch 
outside of tourna-
ments—residents)

1970–2010 Expert opinion from staff of 
the Dep. Mar. Res., resident 
population census data, and 
recreational fishing regula-
tions for visitors

Assumed that recreational fishing in-
creased with increasing economic oppor-
tunities, particularly for residents of New 
Providence and Grand Bahama. Assumed 
that both the percentage of residents that 
fished for recreation and the frequency of 
recreational fishing doubled for residents 
of New Providence and Grand Bahama. 
Hence, 2% of residents of New Providence 
and Grand Bahama fished for recreation 8 
times a year. 
Assumed that the percentage of residents 
of the Family Islands that fished for rec-
reation did not change during 1950–1969 
(i.e., 0.5%) but that the frequency with 
which they fished doubled to 12 times a 
year.
For each trip, we assumed that residents 
of the Family Islands and of New Provi-
dence and Grand Bahama caught 50% of 
the 1986 maximum per capita catch limits 
for visitors (i.e., 34 kg·fisherman−1·trip−1).

Recreational catch rate of 
408 kg·fisherman−1year−1 

for 0.5% of residents of the 
Family Islands and 272 
kg·fisherman−1·year−1 for 2% 
of residents of New Provi-
dence and Grand Bahama
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2006 (Table 4). Before 1972, data for The Bahamas 
were not collected during the RBS program, and there 
were also fewer tournaments and, therefore, presum-
ably, lower total tournament catches (Cleare, 2007). 
Hence, we assumed that billfish catches in 1950 were 
half those in 1972, and we linearly interpolated catch-
es for 1951–1971 (Table 4). In 2007, the quality of the 
tournament catch data that was reported to the RBS 
program was likely to have deteriorated; after 2007 or-
ganizers stopped reporting catches for The Bahamas to 
the RBS program altogether (Venizelos10). We, there-
fore, calculated mean annual tournament catch for the 
years 2000–2006 and held this value constant for the 
remainder of the time series, although this calculation 
could have resulted in an underestimate (Table 4). 

It is important to note that other pelagic species, 
such as dolphinfish (Coryphaena hippurus), wahoo 
(Acanthocybium solandri), and tunas, are also caught 
during tournaments. We did not, however, have access 
to any data or information on the quantities of non-
billfish species that were retained during tournaments. 
Therefore, our estimate of total retained catch during 
tournaments is limited to billfish species and is highly 
conservative.

To estimate catches outside of tournaments, we sep-
arated data into 2 categories: 1) fish caught by visitors 
and 2) fish caught by residents. 

We relied on 3 information sources to reconstruct 
visitor catches: 1) visitor arrival data; 2) the Ministry 
of Tourism visitor activities survey report; and 3) recre-
ational fishing regulations for visitors to The Bahamas 
(Table 4). We estimated recreational catch of visitors 
by combining data on the number of visitors per year 
with the proportion of visitors that indicated that they 
fished during their stay (values were based on the Min-
istry of Tourism 1980 visitor activity survey report, as 
presented in Thompson [1989]), along with per capita 
maximum allowable catch for demersal and pelagic 
species, as stipulated in the Fisheries Resources (Juris-
diction and Conservation) Regulations of 1986 [avail-
able at website]. We estimated a per capita recreational 
catch rate of 54 kg·person−1·visit−1 during 1986–2006. 
This catch rate was determined with the assumption 
that the proportion of visitors that fished during their 
stay remained constant during 1986–2006 (i.e., 6.2%, 
5.3%, and 20.0% of stopover visitors to New Providence, 
Grand Bahama, and the Family Islands, respectively), 
and this rate represents 80% of the per capita allow-
able catch for key taxa. This catch rate is conservative 
given that the number of visitors who have fished in 
The Bahamas during their stay has increased in re-
cent times and given that catches by visitors to The 
Bahamas were often thought to exceed maximum catch 
limits (Cox et al., 2005). 

Before 1986, there were no maximum catch limits 
for recreational fishing in The Bahamas. Moreover, 
during this period many visitors exploited this lack of 

10Venizelos, A. 2012. Personal commun. Southeast Fish. 
Sci. Cent., Natl. Mar. Fish. Serv., NOAA, Miami, FL 33149.

regulation by actually fishing commercially (Thompson, 
1989). We, therefore, assumed (on the basis of the num-
ber of stopover visitors per year and the visitor activ-
ity survey report) that, during 1950–1985, visitors who 
fished in The Bahamas during their stay caught and 
retained twice as much as the maximum per capita 
catch limits stipulated for key taxa in the 1986 legis-
lation (i.e., ~136 kg·person−1·visit–1). In 2007, the gov-
ernment of The Bahamas revised the maximum catch 
limits for key taxa with the aim of reducing total catch. 
The government assumed that this revision would re-
sult in a 50% reduction in catches from the catch rate 
observed in 1986 (Braynen6). In the absence of better 
data, we accepted this assumption and applied a recre-
ational per capita catch rate of 34 kg·person−1·visit−1, 

estimating that visitors caught 50% of the 1986 catch 
limits for key taxa (Table 4).

Much less is known about the regular recreational 
fishing habits of residents. Unlike the existence of legis-
lation for visitors, there is currently no legislation that 
limits the quantity of fish that may be caught by resi-
dents for recreational purposes. Therefore, we relied on 
3 sources to estimate catch for this component: 1) resi-
dent population data; 2) expert opinion of staff from the 
Department of Marine Resources; and 3) The Bahamas 
recreational fishing regulations for visitors (Table 4). We 
assumed that, during 1950–1969, 0.5% of residents of 
the Family Islands fished for recreation 6 times a year 
and 1% of residents of New Providence and Grand Baha-
ma fished recreationally 4 times a year (Braynen6). For 
each trip, it was assumed that residents caught 50% of 
the 1986 maximum per capita catch limits for key taxa 
for visitors (i.e., 34 kg·person−1·trip−1). This assumption 
amounts to an annual recreational catch rate of 204 
kg·fisherman−1·year−1 and 136 kg·fisherman−1·year−1 for 
Family Islanders and residents of New Providence and 
Grand Bahama, respectively. 

With increasing economic opportunities in the 1970s, 
recreational fishing is also likely to have increased, par-
ticularly on New Providence and Grand Bahama. Ac-
cording to expert opinion from staff of the Department of 
Marine Resources (Braynen6), during 1970–2010, 2% of 
residents of New Providence and Grand Bahama fished 
for recreation 8 times a year. By comparison, although 
the proportion of residents fishing recreationally in the 
Family Islands did not change, the frequency with which 
they fished increased. Hence, it was assumed that dur-
ing 1970–2010, 0.5% of Family Islanders fished for recre-
ation once a month. A catch rate of 34 kg·person−1·trip−1 
translates to annual catches of 272 kg·fisherman−1·year−1 
for residents of New Providence and Grand Bahama and 
to a rate of 408 kg·fisherman−1·year−1 for residents of the 
Family Islands.

To determine the taxonomic composition for recre-
ational catches from tournaments, we relied on infor-
mation from the RBS program; for catches outside of 
tournaments, we relied on 3 sources: 1) recreational 
fishing regulations; 2) Thompson (1989); and 3) demer-
sal catch composition from commercial fisheries (for 
details, see Smith and Zeller5).

http://laws.bahamas.gov.bs/cms/images/LEGISLATION/SUBORDINATE/1986/1986-0010/FisheriesResourcesJurisdictionandConservationRegulations_1.pdf
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Use of expert opinion in reconstruction of fisheries catch 
data

An expert is someone who possesses knowledge about 
a given topic through training, research, practicing of 
skills, or personal experience (Burgman et al., 2011). 
Elicitation of expert opinion has been used for a va-
riety of environmental issues, including conservation 
(e.g., Murray et al., 2009), invasive species manage-
ment (e.g., Kuhnert, 2011), climate change impacts (e.g., 
Morgan et al., 2001), and models of managed systems, 
such as logged forests (e.g., Crome et al., 1996) and da-
ta-limited fisheries (e.g., Griffiths et al., 2007). Many of 
the parameters in our reconstruction are derived from 
the opinion of a single expert (i.e., M. Braynen, Direc-
tor of the Department of Marine Resources) because 
of limited empirical data (Table 4). Nevertheless, we 
followed the 5 general steps described by Martin et al. 
(2012) to elicit expert knowledge:

1. Decide how information will be used;
2. Determine what to elicit;
3. Design the process for eliciting information;
4. Execute the process for eliciting information; and
5. Translate the information for use in a model.

We elicited expert information both directly and 
indirectly for use in our catch reconstruction. Direct 
elicitation of information involved posing questions 
that would provide quantitative responses that could 
be used directly in the reconstruction. For example, we 
asked: What percentage of commercial catch of Carib-
bean spiny lobster do you think is unreported? 

In contrast, indirect elicitation of information in-
volved posing questions that resulted in responses that 
were subsequently converted to quantitative values for 
use in our reconstruction. For example, to come up with 
the estimate for the subsistence catch rate of 32.55 
kg·person−1·year−1 for 40% of residents of the Family 
Islands during 1950–1969, we asked 2 questions: 1) 
what percentage of residents of the Family Islands do 
you think relied on subsistence fishing for at least part 
of their dietary requirements from 1950 through 1969? 
and 2) Given your answer to question 1, if we estimat-
ed the amount of seafood obtained through subsistence 
fishing from 1950 through 1969 in terms of the number 
of plate-sized snappers consumed per person per week, 
how many plate-size snappers per person per week do 
you think were obtained by subsistence fishing in the 
Family Islands? 

In all instances, information was elicited through 
one-on-one interviews with the expert either in person 
or over the telephone. It should be noted, however, that 
we did not directly elicit an estimate of uncertainty 
around a model parameter from the expert. Instead, 
we relied on the more general approach to estimating 
uncertainty involved in catch reconstructions—an ap-
proach that was inspired by criteria used by the Inter-
governmental Panel on Climate Change, as previously 
described (Mastrandrea et al., 2010; Table 2). 

As with any research method, there are limitations 
to expert advice. Most notable is the range of subjec-
tive and psychological biases that experts, and indeed 
all humans, are prone to (see overview in Supporting 
Information of Martin et al., 2012). Given the above, 
we agree with the statement of Martin et al. (2012) 
that: “Expert knowledge should be regarded only as a 
snapshot of the expert’s judgments in time, and expert 
assumptions and reasoning should be documented in 
such a way that they can be updated as new empirical 
knowledge accrues.”

Tourist demand for local fishes

We separated tourist demand for local fishes into 2 cat-
egories: 1) demand by stopover visitors and 2) demand 
by visitors who arrived on cruise ships. For our study, 
we define stopover visitors as tourists that spend at 
least one night in The Bahamas (Cleare, 2007). Most 
stopover visitors arrive by air, but some of them arrive 
by other means (e.g., private yacht). Stopover visitors 
fish recreationally and consume local fishes in restau-
rants in The Bahamas. In contrast, tourists that arrive 
by cruise ship, as defined in our study, typically spend 
only a few hours ashore in The Bahamas and increase 
demand for local fishes only through seafood consump-
tion during shore visits.

To estimate stopover visitor demand for local fishes 
through seafood consumption in hotel restaurants, we 
designed and successfully administered a local seafood 
consumption survey with 11 major hotels on 5 differ-
ent island groups. Our study sample represented 37% 
of all hotel rooms in The Bahamas in 2010. Hotels in 
our survey ranged in size from 19 to 2932 rooms. In all 
instances, the purchasing manager or head chef of a 
hotel restaurant completed the survey, which included 
requests for information on the type, quantity, origin 
(i.e., The Bahamas versus imported), and dollar value 
of fishes supplied to the restaurant on a yearly basis 
(Smith and Zeller5).

In our survey, there was a suspiciously large quan-
tity of seafood that was purported to be of local ori-
gin. We, therefore, assumed that 10% of all so-called 
local seafood was actually imported and we adjusted 
consumption accordingly. Visitors to The Bahamas con-
sume both local and imported (e.g., salmon) seafood 
in hotel restaurants. Our study focused only on local 
seafood consumption. Overall seafood consumption (i.e., 
both local and imported products) by visitors to The 
Bahamas is therefore much greater than our estimates 
provided here.

Then we combined tourist data (e.g., hotel occupancy 
rates, number of visitor nights per year) with results 
from our survey to estimate a consumption rate per 
stopover visitor for consumption of local seafood. Al-
though staff at hotels provided data for a period that 
ranged from 2 through 18 years, most hotels provided 
data for only the last 2 years of our time series (i.e., 
2009–2010). We are unaware of any previous estimates 
of local seafood consumption rates in hotels in The 
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Bahamas. Hence, we maintained the 
average consumption rate per stop-
over visitor for the years 2009–2010 
based on our survey results (i.e., 
0.49 kg·visitor−1·night−1 and 1.08 
kg·visitor−1·night−1 for visitors to New 
Providence and Grand Bahama and to 
the Family Islands, respectively) for 
the remainder of the time series (i.e., 
1950–2008), although this extrapola-
tion may have resulted in a slight 
overestimate of local seafood consump-
tion rates in the earliest parts of the 
time series (e.g., the 1950s).

Stopover visitors, by fishing recre-
ationally, also increase local demand 
on fisheries resources (see the previ-
ous Recreational fishery section). How-
ever, because our tournament data 
did not distinguish between resident 
and tourist individuals that fish, we 
assumed that 98% of all tournament 
catch was taken by stopover visitors. 
The assumption that most tourna-
ment catch was taken by tourists is 
based on the fact that most sport fish-
ing tournaments in The Bahamas are 
geared toward tourists (Thompson, 
1989; Cleare, 2007) and on the notion 
that only a small percentage of the 
Bahamian resident population fishes 
for recreation (see the previous Recre-
ational fishery section).

We are unaware of any estimates 
of local seafood consumption by visi-
tors who arrive on cruise ships dur-
ing their shore visits in The Bahamas. 
To be conservative, we assumed that, 
during 1950–2010, 10% of all visi-
tors from cruise ships consumed lo-
cal seafood equivalent to 1 plate-size 
snapper during their visit (i.e., 0.31 
kg·visitor–1·trip–1).

Results

Reconstructed total catch

Reconstructed total catch from 1950 
through 2010 was 884,500 t, a level 
that is 2.6 times the 336,190 t reported by FAO for 
The Bahamas. Catches increased from around 2300 t/
year in 1950 to a peak of 24,700 t/year in 1985 and a 
second, smaller peak of 22,200 t/year occurred in 2003, 
before declining to 18,600 t/year by 2010 (Fig. 3A). 
Notably, recreational fishing accounted for more than 
half of the reconstructed total catch over the full time 
period (i.e., 55% or 490,100 t), followed by the large-
scale, commercial Caribbean spiny lobster (29%), arti-

sanal (12%), and subsistence (4%) fisheries (Fig. 3A). In 
contrast, for the most recent decade (i.e., 2000–2010), 
recreational catch mainly declined but still accounted 
for more than one-third (i.e., 39%) of the reconstructed 
total catch; in the same period, a generally increasing 
trend was observed for the large-scale, commercial fish-
ery for Caribbean spiny lobster (Fig. 3A).

Reconstructed total catch comprised nearly 40 taxo-
nomic groups (for details, see Smith and Zeller5; sum-

Figure 3
Reconstructed catch in metric tons (t) for The Bahamas during 1950–2010 
by (A) fisheries sector, where bars indicate ranges of uncertainty for 1960 
(for the period 1950–1969), 1980 (for the period 1970–1989), and 2000 (for 
the period 1990–2010), and by (B) major taxa. In graph A, the dashed line 
represents official landings data reported to FAO, and the commercial 
sector is subdivided into the artisanal fishery and the large-scale fishery 
for Caribbean spiny lobster (Panulirus argus). For a list of species within 
each taxon shown in graph B, see Smith and Zeller.5 In both graphs, ar-
rows indicate the period when changes were made in catch limit regula-
tions for tourists engaged in recreational fishing.
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marized in Fig. 3B). Pelagic gamefishes accounted for 
the greatest proportion of catch during 1950–2010 
(41%), followed closely by Caribbean spiny lobster 
(35%), and queen conch, groupers, and snappers each 
accounted for less than 10% of total catch (Fig. 3B). 
Over the last decade (i.e., 2000–2010), however, catch 
of Caribbean spiny lobster (51%) has surpassed catch 
of pelagic gamefishes (29%).

Commercial fishery

Reconstructed total catch during 1950–2010 by the ar-
tisanal fishery totaled 103,800 t, increasing from 560 
t/year in 1950 to a peak of 3060 t/year in 1994 before 
declining to just under 2180 t/year by 2010 (Fig. 3A). 
In contrast, catch of the large-scale fishery for Carib-
bean spiny lobster during 1950–2010 totaled 257,400 t, 
accounting for 71% of reconstructed total commercial 
catch (i.e., catch from both the artisanal fishery and 
the large-scale fishery for Caribbean spiny lobster). 
Large-scale commercial catch of Caribbean spiny lob-
ster increased from just under 660 t/year in 1950 to a 
peak of nearly 10,900 t/year in 2003, before declining 
slightly to 10,200 t/year in 2010 (Fig. 3A).

Subsistence fishery

Reconstructed subsistence catch totaled nearly 33,100 
t during 1950–2010, increasing from 500 t/year in 1950 
to a peak of around 740 t/year in the late 1960s, before 
declining to 590 t/year in 2010 (Fig. 3A). The majority 
of catch (69%) was taken by residents of the Family 
Islands, despite the size of the population of residents 
there being 75% smaller than that of the resident popu-
lation on the more developed islands of New Providence 
and Grand Bahama.

Recreational fishery

Reconstructed recreational catch for 
the period 1950–2010 was 490,100 t; of 
this catch, less than 1% (around 420 t) 
was attributed to major tournaments. 
Catch increased from 600 t/year in 
1950 to a peak of around 16,100 t/year 
in 1985, before declining rapidly to 
7300 t/year in 1986 after the introduc-
tion of maximum catch limits for key 
taxa for visitors who fish recreational-
ly. A second, but smaller peak occurred 
in 2006 at 9000 t/year before again de-
clining sharply to just under 5700 t/
year in 2010 because of revisions made 
in 2007 to the recreational fishing reg-
ulations for visitors (Fig. 3A). 

Tourist demand for local fishes 

Tourist demand for local fishes 
(through recreational fishing and from 
hotel restaurants) from 1950 through 

2010 totaled 661,800 t, accounting for 75% of recon-
structed total catches in the entire country (Fig. 4). The 
total number of visitors to The Bahamas each year is 
in the millions, and visitors have outnumbered the res-
ident population by an order of magnitude for nearly 
half a century (Fig. 1). It is, therefore, not surprising 
that tourism has such a sizeable effect on fisheries re-
movals in The Bahamas. Demand increased from 660 
t/year in 1950 to a peak of more than 19,800 t/year 
in 1985 before declining to 9100 t/year in 2010 (Fig. 
4). Almost two-thirds of this demand (435,900 t) was 
driven by recreational fishing by stopover visitors, and 
the remainder was a result of seafood consumption 
by stopover visitors (34%) and by visitors from cruise 
ships (0.3%) (Fig. 4). Although there were 13% more 
visitors from cruise ships than stopover visitors during 
1950–2010, it is not surprising that less than 1% of de-
mand was attributed to visitors who arrived by cruise 
ship, given that only a small fraction of them consumed 
local seafood and that none fished recreationally dur-
ing their stay.

Discussion

Reconstructed total catches were 2.6 times the landings 
reported by the FAO for The Bahamas. The magnitude 
of the discrepancy between our reconstructed estimate 
and officially reported statistics is comparable to results 
from reconstruction studies of the fisheries of other small 
island nations, findings that ranged from a 1.2-fold dif-
ference in the case of the Azores (1950–2010; Pham et 
al., 2013) to an average 2.5-fold difference for 25 Pacific 
island countries and territories (Zeller et al., 2015). 

In our study, the source of discrepancy for The Ba-
hamas was twofold. First, only commercial landings 

Figure 4
Demand for local fishes, measured as catch in metric tons (t), driven 
by tourism by both stopover visitors and visitors who arrived by cruise 
ship in The Bahamas during 1950–2010. Arrows indicate periods when 
changes were made to regulations of catch limits for tourists engaged in 
recreational fishing.
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are accounted for in official statistics, a practice that 
is common in many countries as a result of the histor-
ic focus on commercial landings for economic develop-
ment purposes (Ward, 2004). The lack of reporting on 
noncommercial sectors is justified currently by real or 
perceived costs and difficulties associated with quan-
tifying spatially dispersed fisheries (Zeller et al., 2007, 
2015). Even official, commercial landings statistics for 
The Bahamas are deficient and known to be under-
reported by up to 15% per year for some taxa (Table 
4). The second and more important cause of discrep-
ancy is that catches by the recreational and subsis-
tence fisheries are substantial and missing entirely 
in national statistics, accounting for roughly 55% and 
4% of reconstructed total catch during 1950–2010, re-
spectively (Fig. 3A). These unreported, noncommercial 
sectors, therefore, represent major sources of impact 
on species and stocks of marine resources that would 
never be accounted for if one considers only official 
data. 

Another major discrepancy between our recon-
structed estimate and official data is the year in 
which fisheries catches peaked. According to our re-
construction, total catches peaked in the mid-1980s, 
not in 2003 as indicated by FAO national data (Fig. 
3A). The peak in reconstructed catches was driven by 
recreational fishing in which, before 1986, no maxi-
mum allowable catch legislation existed for tourists. 
The primary reason for this legislation was that, be-
fore 1986, tourists were thought to be removing large 
quantities of fish from the waters of The Bahamas 
by essentially engaging in commercial fishing “under 
the guise of sport fishing” (Thompson, 1989). Our re-
construction indicates that a second peak in fisheries 
catches did in fact occur in 2003, but at more than 
22,200 t/year- as opposed to 12,610 t/year (Fig. 3A). 
This second peak was driven by increased catches in 
the large-scale commercial fishery for Caribbean spiny 
lobster, where the annual catch totaled nearly 11,000 
t in 2003. The fact that the general trend in the re-
construction for The Bahamas differs somewhat from 
the trend that was based on officially reported sta-
tistics is common among reconstruction studies. For 
example, the synthesis of reconstructions for 25 Pacific 
island countries and territories showed that there was 
a distinct and significant difference in the time-series 
trends between reported and reconstructed catches 
(Zeller et al., 2015). 

The fact that, in 1986 and again in 2007, the gov-
ernment of The Bahamas introduced maximum recre-
ational catch limits for key taxa for tourists indicates 
that even in the absence of quantitative catch statis-
tics, there was (and remains) a local perception that 
catches from this sector are substantial and in need of 
regulation (Braynen6). Indeed, the magnitude of esti-
mated recreational catches from 1950 through 2010 is 
astounding (55% of total reconstructed catch), equat-
ing to 1.4 times the commercial catch over the same 
period. Although recreational catches can exceed com-
mercial landings for some marine fish populations (e.g., 

see Schroeder and Love, 2002; Coleman et al., 2004), 
it is rare for recreational catches to dominate recon-
structed estimates, as they do for The Bahamas. In 
comparison, recreational catches accounted for only 3% 
and 25% of total removals in reconstruction studies of 
marine fisheries in the Baltic Sea (1950–2007; Zeller 
et al., 2011b) and the Azores (1950–2010; Pham et al., 
2013), respectively. Yet, despite their significance, rec-
reational catches remain unaccounted for in The Ba-
hamas, as in most other parts of the world, but Freire 
et al. (in press) is using the reconstruction process to 
estimate catches from marine recreational fisheries for 
126 countries and territories. 

Our findings debunk the notion, at least for The 
Bahamas, that catches from recreational fisheries are 
generally relatively small and, therefore, negligible 
when compared with the catches from other major sec-
tors. McClenachan (2013) makes a similar point for 
the Florida Keys, where recreational fishing, driven 
primarily by the tourist industry, has contributed to 
the decline of vulnerable nearshore fishes. Indeed, our 
findings take on added importance as evidence accu-
mulates regarding the role of recreational fishing in 
the exploitation of fish populations that require con-
servation (Coleman et al., 2004; Cooke and Cowx, 2004; 
Shiffman et al., 2014).

The magnitude of the impact of tourism on fisheries 
removals is a concern. A major issue is the open ac-
cess nature of recreational fishing, for which managers 
regulate per capita maximum allowable catch (at least 
in principle) but have no control over the number of 
visitors that fish recreationally (Coleman et al., 2004). 
Because, as we have noted previously, total visitors 
now outnumber resident populations in many small 
island states and territories in the wider Caribbean, 
including those in The Bahamas (Table 1), trends in 
tourist demand for local fish (through recreational 
fishing and seafood consumption in local hotels) are 
similar across the Caribbean. Incomplete or missing 
reports of fisheries removals by the tourist industry 
can lead to inadequate fisheries management, creat-
ing a situation in which continued population growth 
and rising fisheries demands by residents and tour-
ists could place unsustainable pressures on fisheries 
resources.

Numerous studies of the reconstruction of catch 
time series have revealed that official landings data for 
most countries are incomplete (e.g., Zeller et al., 2006, 
2007; Wielgus et al., 2010; Zeller at al., 2011a, 2011b; 
Le Manach et al., 2012; Belhabib et al., 2014; Zeller et 
al., 2015). The results of this study clearly illustrate 
that The Bahamas can be added to the growing list of 
countries with inadequate reporting and highlight the 
rare situation that recreational fishing (primarily driv-
en by the tourist industry) dominates reconstructed to-
tal catches. This rare situation is worrisome because of 
its obvious implications for effective conservation and 
resource management, particularly in light of the dual 
fisheries demands by a burgeoning tourist industry and 
a growing resident population. 
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