Abiotic and biotic factors as indicators for ideal nursery mangrove habitats in Eleuthera, The Bahamas
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Introduction Methods

Mangroves are salt-tolerant trees found in tropical and subtropical coastal marine areas (Gilbert and Janssen 1998). They offer a wide range of habitat This research was conducted in several mangrove creeks (Figure 2) on South Eleuthera in The Bahamas (24°50°05” N; 76°20°32” W) during the Fall of
variation and a high diversity of organisms (Field et al. 2004). Mangroves are important because they serve as barrier ecosystems from storms, provide 2011. Sampling and data collection for each creek began at the mouth and included recording the date, location, tide, time, wind direction and speed,
protection against erosion, are carbon sinks, and are accumulation sites for sediment, nutrients, and contaminants (Alongi 2002, Beck et al. 2001). They percent cloud cover, creek mouth width, and any fragmentation of the creek. The rest of the data was collected along 30 meter transects, three of which
have economic importance because many of the fish that live in mangroves are commercially important; the world’s mangroves are worth over 180 were located towards the mouth of the creek, and three of which were located further inward (Figure 3). Transects were placed on alternating sides of
million dollars (Alongi 2002). Most importantly, mangroves are nursery habitats for the juvenile fish of many species (Figure 1b) (Mumby et al. 2004). creeks, along the mangroves. At the beginning of each transect, a YSI instrument was used to measure temperature (°C), salinity (ppt), and dissolved
However, there are several pressing anthropogenic threats to mangrove ecosystems . These threats include deforestation, coastal development, pollution, oxygen (mg/L) (Figure 4). Ammonia was also measured (ppm mg/L, ammonia test kit), the bottom type was described and a ruler was used to measure
degradation and climate change (Alongi 2002) (Figure 1a and 1c). Consequently, about 1/3 of the world’s mangroves have been depleted in the past fifty water depth (cm) at 0, 15, and 30 meter marks along each transect. Mangrove prop root density was determined by counting the number of roots that
years (Alongi 2002). touch the bottom between the 10-15 and 20-25 meter sections along the transect and 20 centimeters deep (Figure 3). Fish surveys were also performed
The purpose of this research was to identify abiotic and biotic factors of an ideal mangrove nursery habitats in The Bahamas to aid in prioritizing nursery by having two snorkelers swim along the entire length of each transect and record the species, quantity and phase (juvenile/adult) of fish observed.

areas for inclusion in Marine Protected Areas (MPAs). It was hypothesized that mangrove ecosystems located on the sheltered side of Eleuthera, that

exhibit a high prop root density, and have a narrow creek mouth width will be the most effective nursery habitats for juvenile fish. It is important to P
establish MPAs that encompass ideal mangrove ecosystems because it gives species an area to thrive with limited and controlled human interference. | U SR deg OmBgis ST B 30T @ 000 B NS L s o
Currently, effective conservation of mangroves is limited because there is little understanding of which creeks are the most efficient nurseries. 'ﬁ' _%,
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Figure 4. Measuring tape, YSI meter, pH meter, transect
rope, mask and snorkel and ammonia test kit all used while
sampling mangrove creeks.
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Figure 2. Map of South Eleuthera depicting mangrove
creeks surveyed.
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Figure 1a, c (left, right). Coastal development as a threat to mangroves. ] o i ]
Figure 1b (center). Mangroves as a nursery habitat. diversity increased and fish abundance decreased. With larger creek mouth

widths, predators and other species are able to enter the creek, increasing
diversity and therefore making the food web more complex. However,
predators also create a control on fish abundance. Contrary to the
Results hypothesis, mangrove prop root density did not affect a creek’s
effectiveness as a fish nursery. This could be attributed to a small sample
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efficient MPA can be implemented. It was determined that all mangrove
creeks surveyed in this study were equally effective nursery habitats as a
result of their limited disturbances (Figure 8). It is therefore important to
protect these critical marine ecosystems before irreversible damage is done,
as indicated by the precautionary principle (Agardy 1994).

Fish abundance and fish diversity were used as proxies of good fish nurseries and correlated with mangrove prop root density. No correlation was
observed between mean fish abundance and mean mangrove prop root density per creek (Figure 5). There was also no correlation observed between
mean fish diversity and mean mangrove prop root density per creek (Figure 7). Using an ANOVA test, it was determined that there was no statistical
difference in mean fish abundance between creeks (p=0.724) and there was only a statistical difference in mean fish diversity between Page Creek and
Davis Harbor Creek (p=0.049). There was no statistical difference in mean prop root density between any of the creeks (p=0.151).

As shown in Figure 6, as creek mouth width increased, mean fish diversity increased and mean fish abundance decreased.

Figure 8a,b. Red mangroves found in The Bahamas.
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