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While there have been numerous elegant studies demonstrating the profound effects of marine trophic subsidy on terrestrial ecosystems in
Bahia de los Angeles, Mexico, few of these have explored the reciprocal effects of the terrestrial ecosystem on nearshore marine habitats here.
In this study, we examined how ornithogenic (bird-derived) nutrients affect benthic intertidal ecosystems at two tidal elevations. High guano
Input to upper elevation intertidal areas increased biodiversity, tended to increase overall abundances, and had other taxa-specific effects.
These effects were not evident at lower tidal elevations. These findings have important conseguences for ecology and conservation.

Introduction

The islands of Bahia de los Angeles (BLA) and the Sea of Cortez offer
sharp contrasts in productivity, with arid landscapes immersed in a

rich, productive sea. This contrast affects communities on the *;‘?@ pERLISEm:,

Islands and in the sea through the movement of materials, animals ”ﬂ Flecha Island (Borrego)

and energy between these habitats. Researchers have long been e / ¢t onaln =and
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examined the reciprocal effects of the land on the sea.

Guano Iinputs can increase primary productivity (2,3). The primary
producers (mostly algae and plankton in this system) use nutrients in
the guano, which may have cascading effects up the food web. Tidal
elevation may also play arole here, as increased time under water

should dilute the nutrient concentration. Broadly, the terrestrial
system, through providing appropriate roosts for birds, may be
Indirectly affecting the marine system through this mechanism.

Our research examined potential differences between the intertidal
benthic communities in areas with guano influence vs. areas without,

at two tidal elevations.

Results

Mid-tidal elevations in areas with heavy guano inputs had greater
diversity (taxonomic richness) and a trend toward greater abundance
than areas with minimal visible guano (Fig 2A,B). These effects were

not apparent at low tidal elevations.

Some of the dominant taxa in the mid-tidal range, such as the
grazing snails of the genus Tegula and Clingfish (Gobiesocidae), were

significantly more abundant (p<0.10) on guano vs. non-guano

beaches (Fig. 3). Acanthina angelica, a predatory welk, showed a
trend towards higher abundance on guano beaches. Other taxa, such
as sea cucumbers (Holothuroideans) showed no relationship to the

presence or absence of guano.

Discussion
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Figure 1. Areas surveyed with heavy and low guano input on
the islands of Bahia de los Angeles, Baja California Norte,
Mexico (adapted from reference 4).
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Figure 2. A. Organismal abundance and B. biodiversity at
guano and non-guano beaches at mid and low tidal
elevations. Error bars are 1 standard error (* = p<0.05).
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Materials and Methods

Site Description

Our research was conducted in BLA, Baja California, Mexico. Of the 17 islands in
BLA, some are used more by seabirds than others, depending on food availability,
human impacts and coastal roosting space (the latter being determined by
geomorphology above the intertidal zone). This results in otherwise similar
intertidal areas with varying levels of guano input to the intertidal. We examined

sites in BLA with heavy guano i nput (nGuan
vi si ble guano on rocks; n=4) and those wit
Guanoo; n=4; Figure 1).

Field Work

In summer 2006, we established 30m transects along a low tidal elevation isobath
(>-.3m - <+.3m MLLW) and high tidal elevation (>+.3m i <+1m MLLW) for each site
(Figure 1). Thirty rocks (<.7m? and >.2m?in plain view) were sampled on each
transect. The size of each rock was recorded, and then motile organisms living on
and underneath the rocks were censused. Due to time constraints, we did not
Include organisms that are either completely sessile (fouling community) or
extremely vagile. All rocks were returned to their original position after completion
of the survey.
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Figure 4. Average abundances of selected taxa at mid-
tidal elevation. Error bars are £1 standard error. (* =
p<0.05)

There were distinct effects of ornithogenic nutrient input on rocky intertidal communities. Guano increased biodiversity, tended to increase overall
faunal abundances, and had taxa-specific effects on densities of many invertebrates at mid tidal elevations. There were no clear trends at lower
elevations. The differential response of mid versus low tidal elevation communities is likely because guano is more concentrated in higher elevations,

due to less tidal inundation.

Despite relatively low replication (n=4) and high variability, we detected strong patterns suggesting that the communities were largely structured by
guano inputs. We suspect that ornithogenic nutrients lead to increased production of algae, which provide food for primary consumers (e.g., Tegula).
Consumers in turn being preyed upon by secondary consumers (e.g., Acanthina angelica).

This study demonstrated a strong role of terrestrial systems in redistributing marine resources, with the abiotic environment (the marine/terrestrial
boundary) indirectly affecting this redistribution through biotic forcing (the movement and feeding of seabirds). This research provides us with a fuller
understanding of trophic relationships in these connected ecosystems, and thus will inform basic ecology and conservation in the Sea of Cortez.
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For more information contact sharafisler@aquaticadventures.org or visit www.aquaticadventures.org.
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