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Introduction
Mangroves are generally considered to offer enhanced nursery function for many species of fish and have been 
linked to highly productive fisheries worldwide. Studies of individual fish movements, however, reveal that many 
species are using mangroves during only part of the daily home range movements (e.g., day/night shifts) or during 
distinct phases in their life-cycle. Consequently, it is increasingly acknowledged that: (1) mangroves do not 
function in isolation to provide nursery function and hence support local fisheries, and (2) mangroves exist as an 
important component of an interlinked mosaic of habitat types structured along the land-sea interface. Not 
surprisingly, the complex spatial patterns in fish density observed for many species are rarely explained 
sufficiently by mangrove characteristics alone. Instead, it is likely that the structure of the surrounding mosaic or 
“seascape” will also influence the way that fish species use mangroves. Shifting our focus to examine how fish 
species density and assemblage attributes vary with the structure of the surrounding seascape may allow us to 
identify the key explanatory variables driving spatial patterns and provide information at spatial scales useful to 
resource managers.

Objective and Study Area
This study was designed to identify and determine the relative importance of key explanatory variables for fish 
assemblages and individual species using mangroves in southwestern Puerto Rico (Fig. 1). The study area (La 
Parguera) is a Natural Reserve designated by the Puerto Rico Department of Natural Resources.  

Figure 1.  Location of study area

Source: ESRI ArcGlobe

La Parguera region (322 km2)
700+ survey sites 

Puerto Rico

5 km0 km

Caribbean Sea

Mangroves

Seagrasses / SAV

Mud/Sand

Hard-bottom (coral reef)

Fish abundance in mangroves is determined by seascape composition

Preliminary results indicate that the amount and proximity of seagrass in the surrounding seascape influenced the 
density of juveniles and the composition of the fish assemblage in mangroves more than any other single variable 
type. Of secondary importance for many of the abundant species was the diversity of habitat types in the seascape 
and the total edge of mangroves. Within-patch characteristics were not strong predictors. Ordination plots of 
assemblage similarity (Bray-Curtis) and analysis of similarities (ANOSIM) indicated that fish assemblages using 
mangroves in seascapes with a large proportion of seagrass cover were significantly different from fish 
assemblages using mangroves in seascapes with little or no seagrass cover (Fig. 5).
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Stress: 0.19

0-40
80-100

Amount of 
seagrass (%)

Assemblage similarity

ANOSIM R = 0.31 Amount of seagrass (%)

M
ea

n 
fis

h 
de

ns
ity

 (1
00

 m
2 )

40

60

80

100

120

140

160

<40 40-50 50-60 60-80 80-99

* *

*Dunn’s Test p=<0.05

*

*

Abundance of all species

Initial Findings
• Many fish species use multiple habitat types across coral reef ecosystems

• Juveniles are found in higher abundance in mangroves with large areas of continuous seagrasses in close 
proximity

• Indicative of the process of landscape complementation / supplementation

Explaining patterns in abundance of juvenile fish using Caribbean mangroves: 
A multi-scale seascape approach

Methods
• Survey sites were selected randomly across hard and soft-bottom strata.  Mangroves (n=126) were a 

component of the soft-bottom

• Fish were identified, counted and lengths estimated using daytime underwater visual surveys along a 25m 
long by 4m wide belt transect (100m2)

• Within-patch characteristics of mangroves (e.g., water depth, epibiont cover, sediment type, root density, biotic 
diversity, etc.) were quantified at each site using five random 1m2 quadrats

• Structure of the surrounding seascape was quantified within radial extents of 50m, 100m, 300m and 600m 
using: (1) spatial analyses applied to bathymetry data, and (2) pattern metrics applied to NOAA’ s benthic 
habitat map

• Metrics included bathymetric complexity, habitat diversity (patch richness, taxonomic diversity, Shannon 
diversity), patch density, number of patches, total edge and contagion for each habitat type and for the 
seascape unit as a whole

Visual Fish Census Quantifying seascape structureWithin-Patch Characteristics

Simon Pittman, Chris Caldow, Sarah Davidson Hile* and Mark Monaco,  
NOAA/NOS/NCCOS/CCMA Biogeography Team, 1305 East-West Highway, Silver Spring, MD 20910 U.S.A. 

Mangroves support high densities of juveniles

For many species that use multiple habitat types, higher densities of juveniles than adults were observed along 
the mangrove edge (Fig. 4a-d).

Analyses and Results
Multi-habitat utilization

Underwater visual fish census data (n=771) collected across habitat mosaics in Puerto Rico showed that many 
species use more than one habitat type (Fig. 2).  20% of all species (46 species) were utilizing all three major 
habitat types.  These multi-habitat species were also the most abundant across the region (Fig. 3).
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Juvenile grunts (Haemulon flavolineatum & H. sciurus) and a damselfish (Stegastes leucostictus) contributed most 
to assemblage dissimilarity.

Unexpectedly, a damselfish (S. leucostictus) and a butterflyfish, Chaetodon capistratus, (not shown) also showed a 
high preference for mangroves with adjacent seagrasses (Fig. 6b)

Fig. 6b

Juvenile gray snapper (L. griseus) and at least two species of Gerridae (not shown) have a preference for seascape 
with high mangrove area but with low seagrass cover/high unvegetated sediment cover (Fig. 6c)

Fig. 6c

Juvenile french grunts prefer mangroves with high seagrass cover in close proximity (Fig. 6a)

Management Implications
• These results have implications for design of habitat restoration schemes and prioritization of monitoring and 

protection

• Recent reports indicate that both seagrasses and mangroves have experienced substantial declines worldwide

Figure 4.
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Fig. 6a

Adult french grunt (Haemulon flavolineatum)
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