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INTRODUCTION

Renowned for its cultural and natural resources, Dry Tortugas 
National Park (DRTO) lies at the western end of the Florida 
Keys along the Straits of Florida. First established as Fort Jef-
ferson National Monument in 1935, the site was reauthorized 
in 1992 as Dry Tortugas National Park. Congress established 
the park to “preserve and protect for the education, inspira-
tion, and enjoyment of present and future generations nation-
ally significant natural, historic, scenic, marine, and scientific 
values in south Florida.” The enabling legislation stipulates 
that the park must be managed so as to protect, among other 
values, “a pristine subtropical marine ecosystem, including 
an intact coral reef community.” The seven islands of the Dry 
Tortugas are composed of sand, limestone, and coral reef 
fragments and are surrounded by shoals and water to depths 
of 25 m (82 ft.). A significant characteristic of the park is its 
ratio of land to water; 99.8% of the park consists of marine 
ecosystems. 

This document presents a modified science plan devel-
oped by the National Park Service (NPS) and the Florida Fish 
and Wildlife Conservation Commission (FWC) that will be 
used to assess the effectiveness of the Research Natural Area 
(RNA) of DRTO Park over the next 5 years.  Established in 
January 2007, the RNA is a 46-square mile marine reserve de-
signed to restore ecological integrity and capacity for self-re-
newal by minimizing the effects of human activities. The RNA 
complements protection afforded by the adjacent Tortugas 
Ecological Reserve (TER) of the Florida Keys National 
Marine Sanctuary (FKNMS) established by the National 
Oceanic and Atmospheric Administration (NOAA) and the 
state of Florida, and thereby contributes to a region-wide ef-
fort to strengthen resource protection. Together, the RNA and 
the larger TER will help to ensure the success of both marine 
and terrestrial ecosystems while offering outstanding oppor-
tunities for scientific research and public education. 

The goal of establishing the DRTO RNA is to protect 
shallow water marine habitat, ensure species diversity, and 
enhance the productivity and sustainability of fish popula-
tions throughout the region. Appropriate activities within the 
reserve include boating, swimming, snorkeling, scuba diving, 
hiking, research, and education. Anchoring and fishing are 
prohibited; however, mooring buoys are available for day use 
by snorkelers and scuba divers. No manipulation of resources 
is allowed, except as needed to accomplish restoration. The 
RNA provides a unique unexploited area that can be used 
to help assess the effects of fishing on exploited areas. Long-
term studies and monitoring will serve to document existing 
baseline conditions and analyze how park natural resources 
respond to the protection provided. 

The NPS and the FWC remain committed to working 
together to conduct research, education, enforcement, and 
adaptive management of the Dry Tortugas ecosystem. The 
agencies produced a report in 2012 that assessed the conser-
vation efficacy of the RNA 5 years following implementation 
(Ziegler and Hunt 2012). At the June 2012 meeting of the 

FWC, the results of the 5-year assessment were presented.  
The Commission approved continued support of the special 
regulations of the RNA, and requested a new Memorandum 
of Understanding (MOU) for another 5-year term.  On April 
4, 2013, the NPS and the FWC established a second MOU to 
facilitate cooperation in the evaluation of the performance of 
the RNA. The new MOU retains the six areas of RNA perfor-
mance to be evaluated: 

1.	 Quantification of changes in abundance and size-
structure of exploited species within the RNA relative 
to adjacent areas; 

2.	 Monitoring of the immigration and emigration of tar-
geted species in the RNA; 

3.	 Monitoring of changes in species composition and 
catch rates of exploited species throughout the sur-
rounding region; 

4.	 Monitoring of species composition and abundance of 
the benthic community; 

5.	 Assessment of reproductive potential of exploited 
species by evaluating egg production and larval dis-
persal, as necessary; and

6.	 Incorporation of social sciences into the research and 
monitoring program.

Porkfish and gray snapper, Dry Tortugas National Park. 
Photo by Naomi Blinick, Pacific Historic Parks.
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The MOU stipulates that we continue with the monitoring 
and research plan developed that incorporates the RNA 
performance areas described above. The MOU requires that 
a review and summary of past and existing work in DRTO 
relevant to the RNA be undertaken and that a schedule 
of deliverables for reporting be provided. The partnering 
agencies have been working to find additional funding for 
new research projects that they have identified as priorities.  
As such, the next assessment report will be published in 2020.

In response to the direction provided by the MOU, this sci-
ence plan identifies monitoring and research activities for each 
of the performance areas. Appropriate performance measures 
are listed for each performance area, along with essential and 
supplemental categories of monitoring and research activi-
ties. Each performance area described in the Monitoring and 
Research Activities section of this report includes a summary 
of relevant past and existing work in DRTO. A schedule for 
delivery of an evaluation report is provided. For reference, the 
MOU is included as Appendix I of this report.

The implementing agencies believe that the RNA provides 
substantial benefits to the Tortugas region; however, the 
authors of this report also recognize that ecosystems take time 
to respond to management actions. We have recommended 
a variety of indicators that will help evaluate benefits both 
in short and long timeframes. Natural variability in sea 
temperature, weather events such as hurricanes, and other 
factors can affect many of the indicators described in this 
document and thereby have the potential to complicate RNA 
assessment. The 2012 5-year assessment report (Ziegler 
and Hunt 2012) documents the initial ecosystem response 
resulting from the implementation of the RNA. The full 
benefit of the RNA to the Tortugas region will likely only be 
measurable in the long-term.

The science plan is specifically designed to address issues 
related to the RNA and identified in the associated MOU. 
However, because important resource issues that are not 
directly addressed by the establishment of the RNA remain, 
additional resource stewardship strategies are being devel-
oped to help accomplish effective conservation of DRTO 
resources. For instance, although reef fish and coral declines 
are important DRTO natural resource stewardship issues, 
RNA establishment does not directly address the root causes 
of coral decline. A substantial decrease in stony corals has oc-
curred during the last 30 years, especially among the major 
reef forming Acropora species, now formally listed under the 
Endangered Species Act (ESA). The loss of stony corals has 
been due mostly to disease, bleaching, hypothermic events 
(strong cold fronts), and hurricanes. Other resource protec-
tion strategies will be considered to address coral loss. 

Resource managers will continue to assess the conserva-
tion efficacy of the Special Protection Zones in DRTO. Special 
Protection Zones have been established in areas requiring 
protection from human impact, including areas of shallow 
and sensitive corals. The purpose of these zones is to protect 
and restore ESA-listed species and other rare, at-risk species, 
assemblages, and habitats by providing maximum protection 

within the park. Science needs and activities for these and 
other natural resource stewardship issues not covered by the 
RNA MOU will be discussed in a more comprehensive DRTO 
science plan developed by the NPS.

MONITORING AND RESEARCH 
ACTIVITIES

This section of the 2015 DRTO RNA science plan provides a 
detailed description of the monitoring and research activities 
associated with the six RNA performance areas identified in 
the MOU. For each topic, relevant performance measures are 
stipulated, a summary of past and existing work in DRTO and 
the region is provided, and newly anticipated essential and 
supplemental activities are identified.

This document retains the structure of the 2007 DRTO 
RNA science plan with some slight modifications.  In addi-
tion to introducing the performance topic, we summarize the 
information learned from the first 5 years of science work.  A 
recommendation regarding the need to continue core moni-
toring studies is also provided.  New priorities for future re-
search are identified.

RNA Performance Topic 1: Quantify 
changes in the abundance and size-
structure of exploited species within the 
RNA relative to adjacent areas.

MOU Statement of Work (SOW) A.2.a: “Continue ongoing 
research and monitoring that assesses important reef fish 
populations within the Dry Tortugas region and the RNA. The 
research and monitoring program could incorporate multi-
gear sampling to monitor changes in abundance and size of 
targeted species inside and outside RNA boundaries and in 
seagrass beds of the region. Increases in the abundance and 
size-structure of these species in the absence of fishing mor-
tality serve as an indicator that the RNA is protecting spawn-
ing biomass, age-structure, and genetic diversity that poten-
tially enhance the productivity and sustainability of these 
species in the region.”

The primary goal of no-fishing marine reserves is to pro-
duce long-lasting increases in the abundance, size-structure, 
and productivity of target fishery species within the reserve. 
Numerous scientific studies have demonstrated that marine 
reserves can and do achieve this goal (National Academy of 
Sciences 2001, Roberts et al. 2001, Halpern 2003, Lubchenco 
et al. 2003). The activities described below are designed to test 
the hypothesis that implementation of the RNA will enhance 
reef fish populations within the protected area.
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Performance Measures

Abundances, sizes, occurrence frequency, and esti-
mates of fisheries stock assessment parameters for 
groupers, snappers, and grunts inside and outside the 
RNA. Abundance of reference (non-fishery) reef fishes 
(e.g., parrotfishes).

Essential Activities

1.	 Continue to implement a coral reef fish visual 
census (RVC) in DRTO using a stratified random 
sampling (SRS) design inside and outside the RNA. 

Summary of 2012 5-Year Report. From 1999 to 2011, 
fishery independent visual surveys were conducted to as-
sess the status of the coral reef fish community and evalu-
ate spatial and temporal trends in species abundance met-
rics in the Tortugas region with particular emphasis on the 
RNA post-implementation.  In both the Tortugas North 
Ecological Reserve (TNER) and DRTO, abundance, as 
measured by occupancy rates and density at survey sites, 
and sizes of red grouper, mutton snapper, yellowtail snap-
per, and hogfish at or above the legal size of capture have 
increased since the implementation of the RNA.  In con-
trast, abundance and size of these species either remained 
the same or decreased in nearby areas of the Tortugas re-
gion that are open to fishing.  Abundance of adult spawn-
ing-sized fish has increased within the RNA relative to 

other areas, as well.  The protection afforded to these reef 
fish species by the RNA is likely an important component 
for the recovery of their populations (Ault et al. 2013).  

Need for Continuation. The RVC surveys should con-
tinue at a minimum frequency of every other year.  These 
surveys remain a high priority because they are the only 
long-term data source for abundance and size structure of 
exploited and non-exploited fish species in the Tortugas 
area. The RVC is the only extant sampling program that 
can detect change in fish populations over time.  The RVC 
is an essential monitoring tool and must continue.  

2.	 Evaluate the role of seagrass communities and 
other shallow water habitats inside and outside of 
the RNA as a nursery and juvenile habitat for fish 
in the Tortugas region

Summary of 2012 5-Year Report.  Fishery independent 
trapping surveys designed to assess fish assemblages asso-
ciated with seagrass, including juveniles, were conducted 
within DRTO, inside and outside the RNA, for the first 5 
years of RNA implementation.  In general, white grunts 
and red grouper collected in seagrass beds were smaller 
than those observed at nearby reefs.  Juveniles of red and 
black groupers were most frequently collected in the shal-
low seagrass beds of the RNA.  That study tentatively con-
cluded that seagrasses within the RNA may function as the 
primary nursery habitat for juveniles of exploited reef fish 
species of the Tortugas region. 

Visual reef census, Dry Tortugas National Park. Photo by Evan D’Alessandro, Univ. of Miami/RSMAS.





5Assessing the Conservation Efficacy of the Dry Tortugas National Park Research Natural Area  

tors (e.g., large groupers, sharks that are capable of eating 
lionfish) would be helpful to understanding the mecha-
nisms of lionfish control in a remote area. 

Supplemental Activities

1.	 Conduct spiny lobster population surveys inside 
and outside the RNA as well as in the adjacent 
management areas (i.e., Tortugas Bank, TNER, 
Tortugas South Ecological Reserve (TSER), etc.). 

Previous and Existing Studies. During the past 5 years, 
NPS staff has perceived a possible decline in spiny lobster 
numbers.  Park staff is concerned that lobster poaching 
may be increasing within DRTO.  No formal studies have 
been conducted on spiny lobster populations within the 
park since 1999.

Proposed Studies.  Spiny lobster population structure 
and reproductive dynamics were monitored in the fished 
(Florida Keys tract) and unfished (Dry Tortugas) regions 
during the peak breeding season in south Florida from 
1996 through 1999.  A study of spiny lobster population 
structure could be undertaken with new data being com-
pared to the pre-implementation data from the 1990s.  
Such a study would estimate the size of the population and 
also provide data to help estimate if there is a poaching 
presence inside the park.  For comparison, the study could 
be repeated following a dedicated increase in law enforce-
ment presence in the park.

RNA Performance Topic 2: Monitor the 
immigration and emigration of targeted 
species in the RNA. 

MOU SOW A.2.b: “Continue tagging studies (e.g., using 
acoustic tags as well as conventional dart-tags) to examine 
broad- and fine-scale movement patterns of targeted species 

in and out of the RNA, as needed. Such studies will help eval-
uate if adjacent fishing areas are enhanced through emigra-
tion of target species from the RNA.”

Performance Measures 

Net emigration of select species from the snapper-grou-
per complex from the RNA to adjacent fished areas in-
side and outside DRTO.

Essential Activities

1.	 Implement a sonic tagging study to monitor broad 
scale net emigration patterns of selected species 
from the RNA to fished areas in the DRTO region. 
The study area will encompass the Florida Shelf of 
the DRTO region and consist of open fished areas 
(Natural/Cultural Zone (NCZ), DRTO and FKNMS 
waters south of DRTO to Rebecca Shoals (15 km 
east of DRTO), and regulated marine protected 
areas (RNA, TSER, and TNER). 

Summary of 2012 5-Year Report. A migratory corridor 
for adult mutton snapper between the RNA and offshore 
spawning habitat at Riley’s Hump was identified using 
acoustic telemetry. Mutton snapper were observed to 
make that migration up to four times during each summer 
spawning season.  A large mutton snapper aggregation and 
repeated spawning events were documented for the first 
time in Florida, 5 days after the full moon, along the south 
slope of Riley’s Hump. The RNA, complemented by the 
TNER and the TSER, provides critical protection of es-
sential reef fish habitat and important fish spawning habi-
tat. The results suggest that the RNA may provide impor-
tant support to the mutton snapper spawning aggregation 
at Riley’s Hump.  FWC is continuing this tagging work on 
black grouper.  

Home range estimates of acoustically tagged snappers 
and groupers were utilized to evaluate spillover across the 
boundaries of the RNA.  Spillover was detected for all the 
species that were acoustically tagged.  Many home ranges 
of individual fish straddled the RNA boundary.  Low rates 
of return of conventionally tagged fish limited the ability to 
evaluate spillover from this method.  However, long-range 
movements were detected for one red grouper and two 
yellowtail snappers.  The RNA is likely providing benefits 
to the surrounding region through spillover.  However, 
study of the ontogenetic movements of fish within the re-
gion was not addressed.  

Need for Continuation.  The agencies do not have fur-
ther recommendations for future efforts for adult reef 
fish tagging studies during the next 5-year time period 

Florida spiny lobster. Photo by Jerry Ault, Univ. of Miami/RSMAS.
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(2015-2019).  We support a tagging effort for juvenile fish 
to study recruitment and ontogenetic migration patterns 
in reef fish.  We propose a study to examine the finer scale 
movements of fish between shallow water habitats (e.g., 
seagrass, hard bottom) within the confines of the park 
in order to understand how these habitats work together 
during the ontogenetic habitat shifts (see study outlined 
above in Performance Topic 1). 

RNA Performance Topic 3: Monitor 
changes in species composition and catch 
rates of exploited species throughout the 
surrounding region.

MOU SOW A.2.c: “Continue to develop a fisheries-depen-
dent monitoring program to evaluate potential changes in 
catch rates, species composition, and size composition of 
commercial and recreational fisheries in areas surrounding 
the RNA. This program could use a variety of data collection 
methods including on-board observers, logbooks, aerial sur-
veys, and recreational fisheries interviews.”

NPS will continue to develop and implement a fisheries-
dependent monitoring program to assess the effects of RNA 
implementation on recreational and commercial fisheries 
in fishing areas surrounding the RNA. Recreational fishing 
activity in DRTO is currently being monitored using private 
angler creel surveys. Commercial fishing has been prohib-
ited in DRTO since 1935. This information will contribute to 
targeted fishery species stock assessments. Existing Tortugas 
recreational and commercial fisheries dependent monitoring 
programs will be used to evaluate the effects of RNA imple-
mentation on fisheries outside DRTO.

Performance Measures 

Catch per unit effort (CPUE), including released fish, 
harvest per unit effort, estimated total catch and har-
vest, and population size-structure of targeted reef 
fishery species, especially grouper and snapper species, 
throughout the Tortugas region.

Essential Activities

1.	 Continue to implement the angler creel survey in 
fished areas within DRTO (survey conducted by 
fixed intercept at Garden Key, roving patrol, and 
via the visitor use permit system). This survey 
should record CPUE and sizes of reef fish caught 
within general regions in the park.

Summary of 2012 5-Year Report.  NPS staff has been 
working with University of Miami fisheries scientists to 
develop an improved creel census for DRTO.  Creel sur-

vey data are currently being collected and will be used to 
calculate CPUE for exploited fisheries species, which can 
help provide an estimate of species abundance.  The ves-
sel permit system that is in place will be used in concert 
with the creel surveys to help assess the effects of RNA 
implementation on recreational fishing areas surrounding 
the RNA.  The DRTO visitor use permit system requires all 
private boat anglers to obtain a permit. 

2.	 Collect DRTO permitted charter boat recreational 
fishing data via a logbook system.

Proposed Studies. All professional charter boats operat-
ing in DRTO are required to obtain annual CUA (com-
mercial use authorization) permits. These operators are 
required to provide monthly reports of the catch and ef-
fort for each fishing trip using logbooks supplied with their 
permits.  However, there are very few charter boat opera-
tors for this region, and there are currently no permitted 
charter boats for DRTO.

. 
3.	 Review and utilize data from existing Tortugas 

recreational and commercial fisheries dependent 
monitoring progras to evaluate the effects of RNA 
implementation on fisheries outside DRTO.

Proposed Studies. Several recreational and commercial 
fisheries dependent monitoring programs collect data 
from the Tortugas region. Recreational charter boat data 
in the Florida Keys/Gulf Coast areas are gathered through 
the Cooperative Gulf Charter Boat Survey Research Pro-
gram administered in the southeast Gulf Region by the 
state of Florida and Gulf States Marine Fishery Commis-
sion in cooperation with the National Marine Fisheries 
Service (NMFS).  There is also a pilot logbook/telephone 
survey underway to determine which is the best method 
to estimate total effort (number of trips/anglers/hours 
fished) and angler catches.  These are side-by-side survey 
comparisons with the current method used by the NMFS 
Marine Recreational Fishery Statistics Survey.  The meth-
od deemed the best of the above alternatives will be imple-
mented to assess charter boat fishing activity in the Tortu-
gas.  Tortugas commercial fisheries data will be compiled 
from federal and state commercial landings and logbook 
data collection programs that include the Tortugas Region.

Need for Continuation.  The agencies agree that the 
creel surveys must continue during the next 5-year period 
(2015-2019) as a high priority project.  

Supplemental Activities

1.	 Estimate overall fishing activity in DRTO using 
the park visitor use permit system and/or aerial 
surveys. 
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Previous and Existing Studies. No studies have estimat-
ed overall fishing activity in DRTO.

Proposed Studies. The DRTO visitor use permit system 
requires all private boat anglers to obtain a permit.  Anglers 
could be required to provide fishing activity data through 
this permit system.  Anglers would be provided with sur-
vey forms when obtaining their permits and would be re-
quired to return completed surveys either at Garden and 
Loggerhead Keys, by US mail, or via the internet.  This 
method should be developed, initiated, and evaluated.

If the proposed permit system data collection tech-
nique is not feasible, then an aerial survey method should 
be designed and implemented. Aerial survey design 
should be similar to that of surveys conducted elsewhere 
(e.g., the Everglades National Park (ENP) marine fishing 
boat surveys). The aerial survey technique provides less 
comprehensive data and is more costly than fishing activ-
ity surveys via the permit system. Visual surveys from Fort 
Jefferson could be conducted but these would likely be ef-
fective only for the Adaptive Use Zone, the one nautical 
mile radius around the fort.

2.	 Conduct aerial surveys of fishing activities in the 
Tortugas region.

Previous and Existing Studies. We have no knowledge of 
previous aerial surveys of fishing activities in the Tortugas 
region. 

Proposed Studies. Aerial survey design should be similar 
to that of aerial surveys conducted elsewhere (e.g., similar 
to the ENP marine fishing boat surveys from 2006). 

RNA Performance Topic 4: Evaluate the 
effects of RNA implementation on marine 
benthic biological communities.

MOU SOW A.2.d: “Continue sampling benthic monitoring 
stations to evaluate the impacts of RNA mooring buoy visi-
tor activities and fishing and the effect of changing fishing and 
boating activities within the RNA on benthic community 
structure. Measures of benthic community change and condi-
tion will be used to assess the impacts of diving and snorkel-
ing activities in the RNA and can incorporate an evaluation of 
cultural resources.” 

RNA implementation could have a variety of effects on 
coral reef benthic and seagrass communities. Because the 
RNA is a no anchor zone, diving is now concentrated at desig-
nated dive sites with mooring buoys. Frequent diving activity 
at these sites could cause damage to corals, as has been docu-
mented elsewhere. Anchor damage to corals could increase at 
prime fishing and diving sites adjacent to the RNA (e.g., Bird 

Key Reef) as a result of increased fishing and diving activity at 
these sites. 

The recovery of reef fishes in the RNA after eliminating 
fishing could have cascading effects on coral reef benthic 
communities and ecological processes. Prohibiting anchoring 
in the RNA should greatly reduce or eliminate anchor damage 
to coral reef, other hard bottom, and seagrass communities.

Performance Measures

The resource stewardship objective is to have no long-
term effects on corals from diving or boat anchoring 
activities. The primary performance measures are 
damage and loss of branching, foliose, and plating 
stony coral species, especially ESA-listed Acropora spe-
cies. Stony coral species with branching morphology 
(e.g., Acropora and Porites species) are most susceptible 
to damage by diving activities (Hawkins and Roberts 
1992, Harriott et al. 1997, Rouphael and Inglis 2002). 
Acropora species are now rare in DRTO and thus are 
at highest risk. Foliose and plating stony corals (e.g., 
Agaricia species) are more susceptible than branching 
soft corals and head type stony corals (e.g., Montastrea 
species). Damage can be measured as the percentage 
and/or number/area of coral branches and/or colonies 
broken and abraded. Loss can be assessed by measur-
ing changes in live coral percent cover. 

Changes in the following key ecological attributes: 
Comprehensive coral reef benthic community struc-
ture; abundances of key species and functional groups, 
including stony and soft corals, sea urchins, especially 
Diadema, algal functional groups, and sponges. Herbi-
vore grazing intensity; direct measures of fish grazing 
(e.g., bites/area/time); indirect measures of sea urchin 
grazing, especially Diadema (abundance/density). 
Coral recruitment and mass spawning. Coral disease 
and bleaching incidence; needed to differentiate ef-
fects of no-fishing from these important coral stressors. 
Benthic primary productivity. Duration and timing of 
coral spawning.  Target and non-target fish species and 
assemblage performance measures from Performance 
Topic 1 (abundances and individual size of key fish spe-
cies and functional groups).

Essential Activities

1.	 Assess the effects on corals of SCUBA and snorkel-
ing use at RNA designated (mooring buoy) dive 
sites. At least four dive sites and four reference sites 
should be sampled once per year. 

Summary of 2012 5-Year Report. Because boat anchor-
ing is not permitted in the RNA, SCUBA diving and snor-
keling activities in the RNA are concentrated at designated 
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implementation of the RNA results in balanced benthic 
communities at DRTO. 

DRTO has not experienced the intensity and breadth 
of fishing pressure (e.g., fish trap use and spear fishing) as 
have other places in the tropical western Atlantic. Thus, 
we would not expect as rapid or perhaps extensive tro-
phic cascade response to RNA implementation as in these 
other locales. It is unlikely that trophic cascade effects in 
the RNA could be detected in the first 5 years after estab-
lishment. However, monitoring and research are needed 
in the next 3 years to establish baseline conditions to as-
certain any future trophic cascade effects on DRTO coral 
reefs. DRTO could serve as an important information 
source for assessing the effects of no-take marine reserves 
on reef food webs and community structure over a broad-
er fishing pressure gradient and geographic scale. 

Need for Continuation. The agencies agree that the tro-
phic cascade response study must be repeated during the 
next 5-year time period (2015-2019).

RNA Performance Topic 5: Assess 
reproductive potential of exploited 
species by evaluating egg production and 
larval dispersal.

MOU SOW A.2.e: “Continue efforts to track and model lar-
val movement patterns within the Tortugas and Florida Keys 
region from important reef fish and other aquatic species to 
evaluate larval recruitment of several finfish species in the 
south Florida region, as needed.” 

A hypothesized spillover effect of no-fishing marine re-
serves refers to a broad-scale, regional replenishment of tar-
get fishery species via larval transport from the reserve. There 
is scientific evidence that reserves enhance populations re-
gionally through greater larval production and export due to 
increased fecundity of organisms within reserves (Lubchenco 
et al. 2003). Drifter studies simulating larval transport have 
found that reef fish larvae spawned in the Tortugas could be 
viably dispersed as far as Cape Canaveral on the Atlantic coast 
and Tampa Bay on the Gulf coast (Burke et al. 2003). The 
activities proposed below will test this broad-scale spillover-
effect hypothesis with the RNA. 

Performance Measures

Fecundity and larval production of reef sportfish and 
movement of reef sportfish from the RNA to spawn-
ing aggregation sites. RNA export of targeted reef fish-
ery species, primarily larval groupers and snappers, 
throughout the Tortugas and Florida Keys.

Essential Activities

1.	 Collect and develop population data on reef sport-
fish fecundity. Use a variety of methods inside and 
outside the RNA to develop a robust fecundity da-
taset for one or two species, representative of the 
snapper-grouper complex.

	
Summary of 2012 5-Year Report.  A south Florida marine 
ecosystems model was developed to simulate the larval 
drift of marine organisms.  This model was used to assess 
the reproductive potential of exploited reef fish species by 
evaluating the expected physical transport and fate of fish 
eggs and larvae spawned in the Dry Tortugas region to the 
adjacent waters of the south Florida coral reef ecosystem.  
Simulation results indicate that spawning in the Dry Tor-
tugas region is likely supplying newborn recruits to reef 
fish populations throughout southern Florida, including 
the Dry Tortugas and Florida Keys reef tract, coastal bays 
along the West Florida Shelf, and along the east coast of 
Florida north of Miami.  

Need for Continuation.  We have no knowledge of stud-
ies currently collecting population data on reef fishery 
species fecundity in the Tortugas region. However, work 
completed in Performance Topic 1 showed that the abun-
dances and size of reef fish have increased over time.  Us-
ing a combination of the data collected from other per-
formances measures and from our knowledge of the life 
history stages of selected species, the agencies agree that 

Mutton snapper spawning. Photo by Christopher Parson, 
Photography by Chris Parsons.
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we should be able to estimate fecundity. The modeling 
suggests that fish larvae are moving away from the Tor-
tugas region, however, it does not detect whether or not 
there is a change in the regional fecundity.  Using the exist-
ing knowledge of life history of the exploited species (such 
as snappers and groupers) and the observed changes in 
abundance and size in the species, a model could be creat-
ed to detect the effectiveness of the regional management 
zones, or to model whether or not there is an increase or 
decrease in fecundity (e.g., the number of fertilized eggs 

over time).

RNA Performance Topic 6: Incorporate 
social sciences into the research and 
monitoring program.

MOU SOW A.2.f: “Continue to incorporate social sciences 
into the research and monitoring program for evaluating the 
RNA performance measures. The social science component 
shall include collection of compliance rates and enforcement 
activity and surveys of visitor experiences.”

Performance Measures

Fishing activity, SCUBA and snorkeling activity (total 
number of SCUBA divers and snorkelers and duration 
in water for each designated dive site and reference 
site), number of boats anchoring by location, visitor 
satisfaction, and law enforcement activity and regula-
tory compliance rates (number and percentage of vio-
lations by user permit type).  Creel survey performance 
measures and required fishing activity data are dis-
cussed under Performance Topic 3. 

Essential Activities

1.	 Collect and analyze fishing, diving, and boat-use 
data needed to assess the effects of RNA implemen-
tation on visitor use. 

Summary of 2012 5-Year Report.  A visitor use and ex-
perience survey was designed and implemented in the 
summer of 2013.  This project surveyed park visitors who 
participated in recreational boating, fishing, SCUBA div-
ing, snorkeling, and other activities within DRTO, with an 
emphasis on understanding the use of the RNA.  When the 
analysis is complete, this survey will help managers under-
stand the behaviors and actions of park visitors that have 
significant impacts on resources and the success of the 
RNA. The survey results will provide basic demographic 
information on the respondents, the frequency and extent 
to which they engage in different types of recreational ac-
tivities, and their perceptions of the RNA.  

2.	 Implement an appraisal system to characterize 
visitor use experience and views regarding RNA 
implementation. 

Previous and Existing Studies. The primary information 
on public views of RNA implementation is derived from 
the public comments on the DRTO General Management 
Plan (GMP) alternatives through the National Environ-
mental Policy Act (NEPA) process (DRTO 2002). The 
most recent study on park visitor use was in 2002 (Le and 
Littlejohn 2003). This study asked visitors about the im-
portance of protecting natural resources; however, there 
were no specific questions about RNA implementation. 

Proposed Studies. Understanding visitor use experiences 
and perceptions regarding the RNA and similar new stew-
ardship regulations, such as the Special Protection Zones, 
is critical to effective park adaptive management. Since the 
behaviors and actions of recreational users can have sig-
nificant impacts on resources, a study designed to identify 
attitudinal and cognitive factors contributing to these be-
haviors could assist park managers in developing educa-
tion, outreach, and interpretation programs, promoting 
compliance with regulations, and helping visitors to pro-
tect the resources they enjoy. NPS and FWC seek to un-
derstand attitudes and perceptions toward park resources 
and new regulations and how these factors affect visitor 
use patterns and visitor satisfaction over time. 

The following activities are recommended; however 
this list may need to be prioritized and scaled back to fit 
available resources.

66 Measure visitor and broader public knowledge and 
perceptions about the RNA and other marine eco-
system stewardship issues, including marine ecolog-
ical resource conditions, coral decline, over-fishing, 
anchoring, and regulations designed to protect and 
restore coral reefs, seagrass, and fishery resources. 
How do these views and experiences change over 
time?

66 Evaluate visitor RNA use experience and satisfac-
tion. How has RNA implementation affected visitor 
use throughout the park? How do these views and 
experiences change over time?

66 Obtain a general socio-demographic profile of boat-
ers, anglers, divers, and snorkelers the vist the park 
on private vessels.

66 Measure visitor contact with environmental educa-
tion or interpretation programs via brochures, site 
bulletins, public service announcements, marine ra-
dio, visitor contact, and visitor centers.

66 Coordinate socio-economic studies and human di-
mension assessments with NOAA Biogeographic 
Assessment already completed or underway.
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66 Integrate information obtained from social science 
surveys, visitor use patterns, and recreational fishing 
activity surveys (creel and charter boat).

3.	 Monitor RNA law enforcement activity and regu-
lation compliance rates by visitors, commercial 
operators, and scientific researchers on an annual 
basis.

Previous and Existing Studies. We have no knowledge of 
studies that have monitored law enforcement activity and 
regulation compliance rates by visitors and businesses.

Need for Continuation. The agencies recommend that 
the social science study be repeated during the next 5-year 
period (2012-2019), and a comparison of the two data sets 
be made to evaluate visitor perception and experience of 
the RNA. Law enforcement activity related to fisheries 
violations and obedience of the RNA regulations could be 
tracked over time to measure compliance.  

SCHEDULE OF DELIVERABLES

The MOU established between FWC and the NPS stipulates 
that a jointly prepared report on the evaluation of the perfor-
mance of the RNA will be provided to FWC Commissioners, 
NPS managers, and the public at 5-year intervals.

The next report will be completed in 2020 and will provide 
a detailed description of the results of all the ongoing stud-
ies and discuss the results in relation to the stated goals of the 
RNA 13 years following implementation.
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