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Project Summary

In March of 2006 a multiyear project was initiated to monitor the colonization of artificial reef
habitats by finfish and invertebrate populations in Sarasota Bay and Tampa Bay. Five artificial
reef systems located in southeastern Tampa Bay and central Sarasota Bay were used to evaluate
the effect of artificial reef location and number on colonization. Seasonal surveys were
conducted on each of the systems to assess temporal effects on colonization. The Bulkheads
(BH) and Southeast Tampa Bay (SETB) reef systems are located in Tampa Bay, Whale Key
(WK), Bayshore North (BSN), and Bayshore South (BSS) reef systems are located in Sarasota
Bay.

Each of the reef systems had replicate reef sites containing two 4, 8, 16, and 32 reef sites. The
replicate reef sites were evenly spaced throughout the system to minimize interactions between
the replicate reef sites. This design allowed us to evaluate the effect of reef number on
colonization and retention of finfish and invertebrate populations. Geographic location of the
reef systems within 2 different bay systems allowed us to evaluate the influence of reef system
on finfish and invertebrate populations. The ultimate goal of this project was to attempt to define
the effect of artificial reef size and placement on species assemblages within Sarasota and Tampa
Bays.

This report summarizes the results of 320 survey dives conducted from March 2006-March 2007.
Surveys were severally restricted due to adverse weather patterns and reduced visibility across
all of the reef systems. The advent of a extensive Karenia brevis bloom during 2005-2006
reduced the native finfish and invertebrate communities allowing us to begin assessment on
relatively empty reef systems. Reductions of the native community structure across all reef
systems reduced the effect of reef seasoning on organism abundance and distribution.

Artificial reef area appears to influence colonization and retention of both finfish and
invertebrates across these reef systems. Reef size (# of balls/site) appeared to correlate with
increased observation of both finfish and invertebrates. The larger reef sites tended to have
higher overall organism and species abundance with lower organism densities. Organism density
tended to declined as reef surface area increased across all of the reef systems and survey
seasons.

Reef location influenced species colonization and distributions. Seasonal shifts in the dominant
organisms on the reef systems tended to be system specific. Tampa Bay reef systems tended to
be sub-adult- adult habitats, while the Sarasota Bay systems were generally juvenile finfish and
invertebrate habitats. Reef system proximity to the Gulf of Mexico appears to strongly influence
species distributions. Sarasota Bay reef systems tended to be dominated by larval – juvenile
finfish species while the Tampa Bay reef systems had substantial populations of sub adult to
adult finfish. Invertebrate distributions in Sarasota Bay were strongly influence by seasonal
variation in the dominant crab species (Calinectes sapidus in spring and summer, Menippe
mercenaria in fall and winter). Crab populations in Tampa Bay were generally lower than in
Sarasota Bay and were dominated by Menippe mercenaria.
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Finfish and invertebrate population compositions are defined seasonally. Winter and spring
samples tended to be dominated by larval - juvenile finfish and macro invertebrates. Summer
and fall sampling periods had lower species abundance but tended to have larger finfish across
all of the reef systems. Fall observations were dominated by invertebrate species across all of
the reef systems. Winter species assemblages tended to be dominated by larval – sub juvenile
finfish at the Sarasota Bay systems and adult finfish at the Tampa Bay systems.

Preliminary investigations suggest that these reef systems are important seasonal habitats for
both finfish and macro invertebrate habitats in Sarasota and Tampa Bays. Reef area and
placement appear to strongly influence species colonization and development. Total reef area
also appears to define the colonization of species assemblages. Even though the larger reef sites
had greater surface area for settlement the overall organism density on the sites declined. This
suggests that recruitment limitation may not be habitat dependant in these two systems. Future
surveys will increase our understanding of these effects of these habitats within Sarasota and
Tampa Bays.
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Introduction:

Florida’s economy relies on income derived from recreational and commercial fisheries targeting
a number of finfish and invertebrate species. Greater demands on fishery resources, which are
often threatened by the loss of habitat, have led to increased interest in the function and
deployment of artificial reefs (Bohnsack et al., 1994). Artificial reefs have been proposed as
mitigation tools to provide available habitat, which may enhance fish and invertebrate
populations that may be otherwise habitat limited (Bortone et al., 1994; Fabi and Fiorentini,
1994; Butler and Herrnkind, 1997). For example, abundance of juvenile spiny lobster, Panulirus
argus, was enhanced when a nursery area was supplemented with artificial habitat indicating that
habitat limited recruitment (Butler and Herrnkind, 1997). In addition to greater habitat
availability, artificial reefs could potentially provide increased food and shelter resources
(Eggleston et al., 1990; Beets and Hixon, 1994). Adult Nassau grouper, Epinephelus striatus,
abundance was greater on artificial reefs with appropriately sized crevices than natural reefs of
similar size indicating shelter limitation may influence population densities in some areas
(Beets and Hixon, 1994). The additive benefits of habitat availability, shelter, and increased
food resources should lead to increased population persistence and production.

Specific reef characteristics, in addition to available habitat, influence colonization of artificial
reefs. Reef size and number, habitat systemity, vertical relief, and patch distribution influence
colonization of artificial reefs by many fish and invertebrate species (Bohnsack et al., 1994;
Frazer and Lindberg, 1994; Potts and Hulbert, 1994; Rilov and Benayahu, 2000). Density of fish
species and total number of species were greater on several small artificial reefs than one large
artificial reef of equal area and where a greater number of reefs were present (Bohnsack et al.,
1994). Smaller patches have larger perimeter to area ratios increasing the probability of smaller
patches intercepting colonizers, which may explain greater observed abundances in smaller
patches (Bohnsack, 1991; Eggleston et al., 1999). Fish abundance was greater on reefs with
more structural volume and systemity, however if patches were close to one another, fish
abundance was similar to abundances found in reefs with greater systemity (Potts and Hulbert,
1994). Also, higher species richness was observed at jetties with greater vertical relief and
habitat systemity than at natural reefs (Rilov and Benayahu, 2000). A myriad of interacting
factors is therefore expected to influence colonization of artificial reefs by fish and invertebrate
species, and often causes optimal artificial reef design and deployment difficult. Considering the
evidence that a wide range of species use artificial reefs for habitat, reef characteristics should be
investigated further to develop optimal reef and deployment designs to ensure increased fish
production.

Another issue surrounding artificial reefs is that their function and effectiveness remains unclear.
One major debate surrounding the function of artificial reefs is the “Attraction-Production”
debate (Bohnsack et al., 1994; Lindberg, 1997; Wilson et al., 2001). The Attraction Hypothesis
predicts that fish and invertebrate species redistribute themselves to newly available habitats
without changing production (Wilson et al., 2001). Conversely, the Production Hypothesis
predicts that artificial habitats provide new habitat to an environment that would otherwise be
saturated, thereby allowing for further recruitment into an area and increasing production
(Wilson et al., 2001). Few studies have specifically evaluated this issue, however Bohnsack et
al., (1994) determined that larval recruitment was lower at artificial reef sites than natural reef
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sites, and older juveniles and adults colonized artificial reefs after settling elsewhere; therefore
the attraction hypothesis was partially supported. Before proceeding with further artificial reef
deployments, future comparisons of existing artificial and natural reefs should quantify densities
of larval fish and invertebrates, as well as sub-adults and adults to evaluate this debate further.
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Project Description

Goals and Objectives
The goals of this project are to evaluate and monitor the colonization of artificial reefs by fish
and invertebrate species typically found in Sarasota Bay and Tampa Bay. To achieve this goal
we will address the following objectives:

1. Determine whether colonization by fish and invertebrates is influenced by the amount of
available habitat.

2. Determine whether colonization of artificial reefs is influenced by the location within
Sarasota Bay and Tampa Bay.

3. Determine seasonal colonization and habitat use patterns by native finfish and invertebrate
populations on artificial reef structures.

Methodology:

Site Selection
Five artificial reef systems located in southeastern Tampa Bay and central Sarasota Bay were
used to evaluate the effect of artificial reef location and number on fish colonization. The
following systems were used in this study: Bulkhead (BH) and Southeast Tampa Bay (SETB)
reef systems located in southeast Tampa Bay, and Whale Key (WK), Bayshore North (BSN), and
Bayshore South (BSS) reef systems in Sarasota Bay. Each of the reef systems was arranged in
an approximate octagonal shape with 2 sets of alternating patch reef habitats containing 4, 8, 16,
or 32 reef balls. The reef system design allowed us to evaluate the effect of reef number and
location (site) on colonization of fish species (objectives 2 and 3).

Site Descriptions
Sarasota Bay reef systems were located in approximately the geographic center of Sarasota Bay
in 3-4 m of water. Benthic substrate composition surrounding the eastern bay reef systems
(Bayshore North and Bayshore South) was characterized by fine grained sand with relatively low
silt content. Extensive sea grass meadows (Thalassia testudinum) border both of the reef
systems which are within 2 km of the Bowlees Creek watershed outfall. Season upland drainage
from the watershed strongly influences visibility and survey activities.

Whale Key is located adjacent to the Inter Coastal waterway (approx. 0.5 km west). Geographic
location of the sites approximately 2 km from Long Boat key and 3-4 km from the eastern shore
of the bay reduces the overall shore impact of the sites. The reef system is located in 3-3.5 m of
water on a muddy sand bottom. Sea grass (T. testudinum) meadows surrounding the reef system
are less dense than the area surrounding the Bayshore reef system. Survey attempts were
hampered due extensive periods of suspended sediments over the reef area.


