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Impact of bottom trawling on meiobenthos off Kakinada, East coast of India
Annapurna, C
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The present work envisages a comprehensive study of the species composition,
abundance and biomass of meiobenthic fauna, in general and impact of bottom trawling
on meiobenthos in particular off Kakinada Bay, east coast of India, which is an
important fishing ground and a nursery area for juvenile fish. Two sampling corridors
were established at 50-65 m namely Trawling Experimental Corridor (TEC) and a
Reference Corridor (RC). The area covered by Trawling Experimental Corridor (TEC) is
approximately 15*2 km and by Reference Corridor (RC) is approximately 15*1 km. The
sediment nature and physico – chemical parameters of the ambient milieu were also
studied to explain spatial and temporal variations of the meiobenthic abundance and
biomass in relation to impacts of bottom trawling. During the present study an attempt
was made to study the responses for meiobenthic taxa. The magnitude of response of
each variable to the fishing treatment was calculated by Meta analysis and explained
the cause and effect relationship of trawling and meiobenthic population. From the data
it is observed that nematodes and polychaetes in terms of abundance and biomass
have shown a negative impact on the trawling in the study area.
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A Disturbance in the Force: Copper Impairs Herbivore Response Towards Seaweed
Inducible Defenses
Warneke, A.M.; Long, J.D.
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Herbivory plays a quintessential function in controlling seaweed communities. Seaweeds often
counter herbivore pressure through morphological or chemical modifications. Several biotic and
abiotic factors have exhibited influence over these interactions, yet the roles of anthropogenic
stressors are less understood. The objective of this study was to examine the effect of copper on
herbivore perception of seaweed inducible defenses. To investigate these interactions within a
contaminant context, we subjected the brown seaweed Silvetia compressa and the herbivorous
snail Chlorostoma funebralis to an initial grazing period (induction phase) and a subsequent
bioassay phase in the presence and absence of copper (50 ug/l). Preliminary results indicate that
under uncontaminated settings, nongrazed tissues were more palatable than previously grazed
tissues. This confirmed the presence of inducible defenses in Silvetia. However, copper additions

prevented snails from distinguishing between control and previously grazed tissues. Further
experiments have confirmed that this behavior persists only when herbivores have been copper
exposed for an extended duration of time. This study is the first to demonstrate that contaminants
can act as stressors by reducing the effectiveness of seaweed inducible defenses. Overall, this
information will allow us to predict how communities will shift in response to rapidly changing
aquatic environments.
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Light requirements of seagrasses determined from historical records of light attenuation
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Seagrasses around the world are threatened by human activities that degrade water quality and
reduce light availability. In this study, light requirements were determined for four common and
abundant seagrasses along the Gulf coast of peninsular Florida using a threshold detecting
algorithm. Light requirements ranged from 8-10% of surface irradiance for Halophila
engelmannii to 25-27% of surface irradiance for Halodule wrightii. Requirements for all species
differed from previous reports generated at other locations. Variations were attributed to
morphological and physiological differences, as well as adaptation to light histories at specific
locations. In addition, seagrasses were absent from stations with significantly higher
concentrations of total nitrogen, total phosphorus, chlorophyll a and color. These results confirm
the need to address links between increased anthropogenic nutrient loads, eutrophication,
reduced light penetration, and loss of seagrasses and the services they provide.
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Deep-sea harpacticoid families expand the scope of impacts of the Deepwater Horizon oil
spill and provide family-level indicators of tolerance and sensitivity
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In response to the Deepwater Horizon (DWH) oil spill, a large-scale investigation was initiated
to elucidate potential impacts to biological communities across the northern Gulf of
Mexico. Deep-sea benthic soft-sediment communities and environmental variables were
sampled at 68 high-priority stations during September-October 2010 response cruises aboard the
R/V Gyre and R/V Ocean Veritas. The DWH deep-sea benthic footprint, and identified impacts
to major meiofaunal and macrofaunal taxa, extends to 5 km in all directions around the wellhead
and up to 17 km to the southwest. Here, we test the hypothesis that benthic impacts can be more
finely resolved if a higher degree of taxonomic resolution is provided. For this purpose,
Harpacticoida were identified to the family level. Family-level indicators of tolerance and
sensitivity have been identified. Reduced harpacticoid family diversity was found near the DWH
wellhead and in the trajectory of the subsurfance plume. The harpacticoid community response
suggests an expanded area of benthic impacts associated with the Deepwater Horizon blowout
and oil spill. This expanded area of impacts is consistent with the trajectory of the subsurface oil
plume and extends up to 90 km to the southwest of the wellhead.
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Nutritional status drives hypoxia tolerance in the Asian green mussel Perna viridis from
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The Asian green mussel Perna viridis commonly occurs in anthropogenically impacted habitats
where it survives under stressful conditions such as hypoxia. To test whether hypoxia tolerance
is a consequence of habitat quality, e.g. through selection of stress-tolerant genotypes, we crosstransplanted mussels between the highly impacted Jakarta Bay and the pristine Lada Bay,
Indonesia. After two months, we exposed mussels transplanted within (treatment control) and
between (treatment) bays to hypoxia (0.5 mg/l dissolved oxygen) in the laboratory and monitored
their survival during 14 days. Regardless of their origin, body condition indices (BCI, a measure
for the nutritional status) and survival rates were significantly higher in mussels that spent the
last two months in the pristine bay. This is in contrast to results from a similar study, in which
hypoxia tolerance but also the BCI was higher in mussels from Jakarta Bay. This new picture
suggests that the nutritional status is actually more important for hypoxia tolerance in green
mussel populations than the quality of their habitat of origin. Therefore, a good nutritional status
could mitigate detrimental effects of anthropogenic stressors in filter feeders. This is a relevant
aspect for predicting the future of mussel populations in highly impacted coastal waters.
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Are cumulative impact indices an appropriate proxy for ecosystem health?
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As humans expand current and planned uses of the ocean, it is increasingly important to
understand how these impacts affect coastal ecosystems. A cumulative human impact score was
created for the California Current by synthesizing fine-scale information on the distribution of
multiple environmental stressors (Halpern et al. 2009). The resulting cumulative impact score is
potentially useful to managers and policy makers, because it narrows a complex interaction of
factors into a single number that can directly contribute to environmental management
decisions. These scores take into account multiple aspects of human impacts; however, it
remains unclear whether impact scores accurately reflect the ecological status of marine systems.
Here we examine the relationship of the cumulative human impact score with ecosystem
conditions (e.g., biodiversity, community structure, mean trophic level, and stability), focusing
on the Southern California Bight subtidal kelp forest ecosystems. We find evidence that there is
a relationship between cumulative impact and measures of ecosystem health, but that it may only
explain a small portion of the variation.
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Toxicity of oil and dispersed oil on juvenile mud crabs, Rhithropanopeus harrisii
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An offshore oil spill event can impact many ecologically important species. Juvenile Harris mud
crabs (Rhithropanopeus harrisii) are an important Gulf of Mexico crustacean we used to assess
the acute toxicity of the non-dispersed and the chemically dispersed water-accommodated
fraction (WAF) of crude oil. The chemical dispersion of Louisiana sweet crude oil with Corexit
9500A significantly increased acute toxicity of the WAF in juvenile mud crabs compared to
naturally dispersed oil. While acute exposure lasted 96 h, the majority of the mortality in the
chemically dispersed treatments occurred within 24 h. Surviving crabs were monitored for
several months for additional effects on survival and molting, and juvenile crabs displayed no
long-term effects. These results suggest that if the juvenile crabs survive initial exposure, acute
exposure to dispersed or non-dispersed crude oil may not effect long-term survival.
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The predicted effects of climate change in marine ecosystems are wide ranging and include
changes in community structure and species interactions. Climate impacts on habitat-forming
species such as kelps can have drastic effects on their associated communities. While warming
seawater temperatures have been implicated in kelp population declines worldwide, the
mechanisms of thermal damage to kelp are unclear. Thermal stress could increase the
vulnerability of kelp species to herbivores by impairing their mechanical or chemical defenses.
In this study, we assess the impact of temperature-mediated changes in the kelp Saccharina
latissima on the feeding preference and growth of the herbivorous snail Lacuna vincta. S.
latissima tissue becomes weak when maintained at 21˚C, which is slightly warmer than typical
temperatures off Nova Scotia in late summer, and blades are soft and mucilaginous. Although L.
vincta do not exhibit preference for S. latissima maintained at 21˚C, they do consume it at a
faster rate compared to that maintained at 10˚C. Kelp tissue quality did not affect growth, egg
production or survival of L. vincta over 8 weeks. Our results suggest that warming seawater
temperatures could contribute to kelp tissue loss by increasing herbivory.

Presenting author status: Grad
Preferred presentation type: Oral
Topic area preference: Anthropogenic Impacts, Trophic Relationships
Presentation recording and evaluation: Yes

Spatial patterns of invertebrate response to freshwater outflow in the IRL & SLE
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Freshwater discharges from Lake Okeechobee have impacted the health of the Saint Lucie
Estuary (SLE) and the Indian River Lagoon (IRL). The Marine Ecology Lab (MEL) of the
Smithsonian Marine Station has collected and identified benthic invertebrate samples and
corresponding environmental data since 2005. Here, we visually examine patterns of extirpation
and colonization of the benthic community in response to freshwater outflow within this longterm dataset. We predict that freshwater outflow propels changes in community composition
while favoring pioneer species. The long term monitoring of these organisms can not only depict
environmental trends, but also help assess the overall health of estuarine systems and their
response to anthropogenic impacts.
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Climate change and the expansion of dead zones
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Estuaries and coastal seas provide valuable ecosystem services but are particularly vulnerable to dead
zones and climate change. These two anthropogenic impacts are co-occurring, but the consequences
of climate change for the spread of dead zones are poorly understood. We analyze the severity of
climate change predicted for existing dead zones and review how climate change will exacerbate
hypoxic conditions through oceanographic, ecological, and physiological processes. We focus on the
variety of mechanisms by which temperature affects oxygen conditions in coastal ecosystems making
them sensitive to climate change. We also highlight the ways in which other factors associated with
climate change including ocean acidification, sea-level rise, and changes in precipitation, wind, and
storm patterns will affect dead zones. We find that 94% of dead zones will experience at least a 2°C
temperature increase and 56% will experience at least a 50mm precipitation increase by end-century.
Given the variety and strength of the mechanisms by which climate change exacerbates hypoxia, and
the rates at which climate is changing, we suggest that climate change is likely contributing to the
observed spread of dead zones, and that a multi-disciplinary, integrated approach is needed to track
and potentially reverse the spread of dead zones.
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After the Deepwater Horizon Oil spill: Examining spatial and temporal variation of
intertidal meiofaunal communities using a metagenomic approach
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Meiofauna, which comprise animals less than 1mm living between sediment grains, are
important in food webs and nutrient exchange between the benthos and water column. These
animals were dramatically affected by the Deepwater Horizon Oil Spill, with community shifts

from predominately metazoan to predominately fungal taxa. Unfortunately, knowledge of
seasonality and variability of meiofaunal communities in the Gulf of Mexico is lacking. To better
understand natural variation, we examined five marine intertidal locations along Dauphin Island
and Mobile Bay, Alabama including localities negatively impacted by the spill. The upper 0-3cm
and 3-10cm sediment depth fractions were sampled bi-monthly from July 2011 to July 2012.
Targeting the eukaryotic hypervariable V9 region of the small subunit rRNA, spatial and
temporal variation in meiofaunal community structure was assessed with high-throughput
genomic approaches. Similar to pre-spill communities, annelid, nematode, and arthropod taxa
dominated samples, with fungal species in low abundances. Samples cluster mostly by site
rather than season, and seasonal variation was site dependent. This study provides a fundamental
baseline to examine community impacts of future natural and anthropogenic disturbances in the
Gulf of Mexico region and suggests the community shifts seen in sites impacted by the spill
cannot be attributed to seasonal or geographic variability.
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Monitoring impacts to nearshore hardbottom habitats from beach nourishments
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Populous areas along Florida’s coast rely on beach nourishment to stabilize developed coastlines
and to bolster tourism. Nourishment projects are widespread (60% of Florida’s beaches are
erosional) and can be extensive, e.g., placement of 125-250 m3/m of sand along 5-10 km of
shoreline. Nourishments are designed to maximize sand retention on beaches, but additional sand
in the system can be transported alongshore and offshore, which has important ecological
implications for areas containing nearshore hardbottom communities (NHB). NHB can be
degraded by sediment transport and accumulation, which can bury NHB substrate and benthos,
change community composition, and alter ecological function. The accumulation of a sand over
substrate and the abrasion of biota by sediments, can reduce reproductive potential and
recruitment success of benthic fauna. Monitoring impacts to NHB is logistically and financially
challenging, due to the size and scope of projects. Natural variability in hardbottom exposure and
sediment dynamics complicates the task of attributing sedimentation to beach nourishment.
Standard operating procedures are being developed for monitoring physical and biological
parameters to evaluate impacts to NHB from nourishment projects. Procedures for quantifying
nourishment-induced sedimentation (sediment cover and depth) and impacts on the ecological
function of NHB (abundance of functional groups) are discussed.
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VARIABLE RESPONSES OF THE CALCAREOUS GREEN ALGAE HALIMEDA
INCRASSATA AND HALIMEDA SIMULANS TO OCEAN ACIDIFICATION
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Ocean acidification (OA) stands to alter the functioning of marine ecosystems. While declines in
calcification rates have been reported for a variety of reef organisms, studies which examine the
responses of marine calcifiers from nearshore seagrass beds have been limited. Using mesocosm
experiments, we exposed two common species of calcareous green algae, Halimeda incrassata
and Halimeda simulans, to shifts in seawater carbonate chemistry. Seawater pCO2 was
manipulated with a pH-stat system, and replicated forecasts for the year 2100 and beyond.
Calcification rates were monitored using the buoyant weight technique, and calcium carbonate
(CaCO3) content was determined using an acidified, gravimetric technique. Photophysiological
responses were further assessed during the experiment using Pulse Amplitude Modulated
fluorometry (PAM). Our results show significant species-specific responses to OA. H. simulans
displayed declines in calcification with no change in CaCO3 content. Conversely, H. incrassata
displayed the opposite trend, no shift in calcification, yet significant declines in CaCO3 content.
Such differential responses may result from distinctions in algal morphology and
photophysiological characteristics. These findings highlight the varied responses of calcareous
algae to OA, and suggest that calcification rates may remain relatively unaltered for certain
species.
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Polycyclic Aromatic Hydrocarbon Biomarkers in Deep Sea Sharks in the Years Following
the Deepwater Horizon Oil Spill
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The Deepwater Horizon Oil Spill (DWH) released nearly 5 million barrels of crude oil into the
Gulf of Mexico (GOM), posing significant health threats to the resident organisms. Negative
health impacts from oil exposure have been reported previously, primarily due to polycyclic

aromatic hydrocarbons (PAHs), which are the most toxic component of oil. Due to the rapid
metabolize of PAHs, an array of biomarkers have been used to examine exposure of these toxic
compounds. Common biomarkers include detoxification enzymes in liver, such as
cytochromP4501a1 and glutathione-S-transferase (GST), and fluorescent aromatic compounds
(FACs) PAH metabolites, in bile. Gulper and dogfish sharks are both demersal sharks and are,
therefore, at risk for continuous exposure to PAHs that have been distributed into the sediment in
the years following the DWH. Sharks were collected from 2011-2014 with varying distances
from the DWH. These sharks were evaluated for GST activity in liver and FAC concentration in
bile. These biomarkers suggest exposure in 2012 followed by recovery in 2013 for the dogfish
sharks. In contrast, biomarkers suggest continuous exposure into 2013 in gulper sharks, which
inhabit areas closer to DWH. Samples from late 2013 and 2014 are still under of analysis.
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Spatial overlap of commercial fisheries with deep-sea corals and sponges in Southern
California Bight
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Deep-sea corals and sponges thrive between 45-500 meters depth in the cold, upwelling waters
and complex benthic topography of the Southern California Bight (SCB). Corals and sponges are
vulnerable to bottom-contact fishing, so there is a need to understand the spatial overlap of
commercial fishing activities with these deep-water coral habitats. This study characterized the
sessile invertebrate assemblage on 25 banks throughout SCB using photographs from 350 ROV
dives. Two distinct assemblages were evident: a shallow (45-100 m) and a deep (100-350 m)
assemblage. The distribution of abundance and diversity was compared to the distribution of
commercial fisheries landings in a GIS. Fixed gear fisheries occupied a larger geographic
footprint than mobile fisheries. Fixed gears were more likely to be observed with corals and
sponges. Sites were ranked using a novel algorithm that weighs richness, abundance,
vulnerability, and fishing intensity (RAVFI). Vulnerability was derived from size-class
information, down-weighting smaller taxa on the presumption that small colonies are less likely
to interact with gear, and more likely to recover from disturbance. Piggy Bank, Farnsworth Bank,
and the Footprint ranked highest for protection due to the many large corals and sponges at these
sites, and evidence of fishing gear.
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Direct and indirect effects of multiple stressors on Spartina alterniflora
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Saltmarshes in coastal Louisiana are important habitats dominated by the foundation species
Spartina alterniflora, but these habitats are subject to many stressors both anthropogenic and
natural, including climate change, oil spills, storms, herbivory, and predation. Understanding
the contribution and interaction of such stressors to the resiliency and persistence of these
saltmarshes will enable us to better predict and plant for impacts on ecosystem functions in the
future. We conducted a factorial mesocosm experiment to test the response of S. alterniflora
to simultaneous chemical (South Louisiana crude oil and the dispersant Corexit 9500A) and
herbivore (the snail Littoraria irrorata and the insects Prokelisia marginata and P. dolus)
stressors. We found that generally chemical stressors negatively affected S. alterniflora more
strongly than herbivory stress. The strong direct impacts of chemical stressors may have made
it difficult to detect direct herbivore effects. S. alterniflora physiology responded to chemical
stressors on a short time scale, while biomass and growth responses occurred over a longer
time scale. These results demonstrate the acute effects of chemical stressors on S. alterniflora,
and the need to more fully understand the role of multiple stressors in altering the resilience of
these saltmarsh systems.
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Multiple stressor effects on reef recovery: Do we kick reefs when they're down?
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Human activities degrade tropical coral reefs worldwide, and these same reefs are subjected to
natural, sometimes catastrophic disturbances (e.g., hurricanes, cyclones, corallivore outbreaks).
While we are beginning to understand how multiple anthropogenic stressors interactively affect
reefs, how these stressors may interact to alter reefs following natural catastrophes remains a
mystery. In this study, we imposed a fully-crossed three-factor field manipulation to examine
interactive effects of nutrient pollution, sedimentation and fishing pressure on settlement to
barren substrata and coral nubbin growth within simulated 'post-catastrophe' reef patches. After 6

months, our experiment revealed that anthropogenic stressor interactions can have important
effects on reef recovery from natural disturbance, most notably including a three-way interaction
with respect to algal growth. Our results suggest that multiple human activities in different
combinations can drive unexpected coral reef recovery scenarios that could have far-reaching
implications for the resilience of these beloved ecosystems in a future of increasing climate
variability.
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Seasonal interactions between wave action and starvation mediate displacement and
microhabitat selection in the common sea star, Asterias rubens
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We used an oscillatory wave tank to investigate seasonal differences in the effects of wave
velocity (0, 0.1, 0.2 ms-1) and starvation (fed versus starved three weeks) on the displacement
and microhabitat selection of the sea star Asterias rubens. The distance travelled by, and speed of
displacement of, A. rubens: 1) decreased by respectively 50% and 44% with an increase in wave
velocity from 0 to 0.2 ms-1, suggesting a negative relationship between displacement and wave
intensity, and 2) were 40% lower in winter than summer and inversely related to starvation
during summer only, indicating an interactive effect of seasonality and starvation. The proportion
of time spent in areas of higher exposure to waves on a substratum with six microhabitats
decreased markedly with increasing wave velocity, from 22% to 6% on vertical surfaces and
15% to 0% on top of mounds. The proportion of time spent among all microhabitats differed
between seasons regardless of starvation. Our findings demonstrate the pervasive effects that
increasing wave action and starvation have on the ability of A. rubens to move towards and
contact prey, which, in the face of ongoing alterations to sea state, may reduce the species topdown effect in benthic communities.
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Effect of Storm-Induced Sediment Resuspension on Valve Gape Behavior of the Hooked
Mussel Ischadium recurvum and the Eastern Oyster Crassostrea virginica
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Climate change can increase storm resuspension. We studied the effect of sediment resuspension
on gape behavior of the hooked mussel Ischadium recurvum and the Eastern Oyster, Crassostrea
virginica, under high bottom shear stress and realistic water column turbulence levels in the
laboratory. We hypothesized that large amounts of resuspended sediment would result in mussels

and oysters closing their shells. Two replicates of a storm event, superimposed over tidal cycling,
were simulated for each species in a shear turbulence resuspension mesocosm (STURM), with
levels of total suspended solids exceeding 400 mg L-1 and for hooked mussels also without a
storm event. Tides were mimicked with cycles of 4h mixing on and 2h off; storm events lasted
6h. For each replicate, 12 oysters/mussels were affixed with strain gauge sensors used to measure
their gape behavior, and then placed in the tank. Gape data was analyzed for 4 tidal periods prior
and post the storm event and one period during the storm. Oyster gape was unaffected by the
storm with oysters closed 4.4% of the time. Mussels were closed 16% of the time during the
storm and thus significantly longer than oysters, but gape of pre- and post storm phases was
mostly similar to oysters. Storms can be mimicked realistically in the laboratory and responses of
organisms to such storms tested.
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Utilizing fear in seagrass restoration? The effects of avian predators on fish behavior and
indirect effects on seagrass fauna and epiphytes
Jennifer M. Hill; Ken L. Heck
Dauphin Island Sea Lab, Dauphin Island, AL 36528. jhill@disl.org

Bird roosting stakes are used to restore seagrasses through passive local nutrient input (i.e. bird
guano). However, this method also increases the traffic of predatory birds that may have multiple
consumptive and non-consumptive effects on seagrass communities. We used laboratory
mesocosm and field experiments to examine whether visual cues of avian predators affected fish
behavior and resulted in indirect impacts to seagrass fauna and epiphytes. In laboratory
mesocosms, swimming activity of the dominant demersal fish (pinfish, Lagodon rhomboides)
was only greatly reduced by heron models suggesting that avian predator responses are speciesspecific. This effect was confirmed in the field where traps adjacent to heron models also caught
less fish. To determine if herons and/or bird roosting stakes caused indirect non-consumptive
effects to seagrass communities, the abundances of fish, invertebrate epiphyte grazers, and the
seagrass epiphytes themselves were monitored on artificial seagrass units (ASUs) over several
months. More fish were generally recovered under bird exclusions and fewer fish occupied
ASUs under heron models. However, we found no evidence of indirect effects on invertebrate
grazers or epiphytes in any treatment. Fish responses to avian treatments may not have
propagated indirect effects due to tidal depth or the faunal diversity of seagrass communities.
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Behavioral Response of Marsh Fishes to Macondo Oil
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The explosion of the Deepwater Horizon drilling platform and the subsequent discharge of oil
into Gulf of Mexico is one of the most challenging environmental disasters in history. To date,
studies of ecological effects on coastal fishes have been slow to emerge and yield a complex
portrait of community responses. For example, numerous laboratory studies have indicated that
oil has widespread and pervasive impacts on the physiology of marsh fishes. Despite this, many
field studies document little change or increases in the abundance and biomass of fishes post
spill, suggesting negative effects at the individual level may not translate to population or
community-level consequences. One potential explanation for this discrepancy is that mobile
organisms may have the capacity to detect and avoid oil, which was very patchily distributed in
coastal environments throughout 2010. Here, we present the results of experiments using
common marsh fishes in the area to determine if fishes demonstrate avoidance behaviors at small
spatial scales. Results highlight the strong avoidance of oil-contaminated waters for many fishes
and are critical to understanding the resiliency of marsh organisms to anthropogenic disasters
such as oil spills and are essential for the successful management of motile resources such as
marsh fishes.
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The other side of ‘safety in numbers’ – foraging facilitation for a schooling predator
Schrandt, M.N.; Powers, S.P.
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36528. mschrandt@disl.org
Presumably an individual’s risk of predation is reduced by group membership and this ‘safety in
numbers’ concept has been readily applied to investigations of schooling prey; however,
foraging in groups may also be beneficial. We tested the hypothesis that, when feeding in
groups, foraging of a coastal fish on a benthic prey source would be facilitated. Juvenile Florida
pompano (Trachinotus carolinus) were offered a fixed number of coquina clams (Donax spp.)
for one hour either in a school or as individuals. The following day they were tested in the
opposite configuration. Groups achieved greater consumption (26 clams) than the sum of
individuals comprising the group (14 clams). Groups also tended to eat their first prey item
earlier. However, the number of clams crushed, but not consumed, was greater for fish feeding
alone (4.75 compared to 2.75). Furthermore, many fish remained near the one piece of structure
in the experimental tanks, regardless of whether alone or in a group, suggesting that Florida

pompano prefer structure if it is available. Our results suggest foraging in a group provides
facilitation, and also highlights intraspecific behavioral variation in Florida pompano, a naturally
schooling species where individual variation in behavior could increase risk of predation.
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Morph-specific strategies of habitat use in a color polymorphic marine shrimp
Duarte, R. C.; Flores, A. A. V.
Centro de Biologia Marinha, Universidade de São Paulo, Brazil. rafaduarte87@usp.br

Color and shape polymorphisms are important traits of species and may promote the exploitation
of a wider array of habitats and the segregation of functions among morphotypes. Hippolyte
obliquimanus is a small gonochoristic shrimp species, and supposedly a generalist algal dweller
in shallow waters. Populations comprise two main morphotypes, homogeneous shrimp of
variable color (H) and transparent individuals with disruptive stripes or bands (D). A series of
studies has been done to evaluate possible differences in behavior and ecological aspects of color
morphs. Results show that morphs differ in their strategies to occupy and use the available
macroalgae banks. H individuals tend to inhabit substrates of matching background and when in
contact with an unmatched habitat are capable of changing color. D shrimp, however, are
distributed equally between habitats, and do not show color plasticity. Morphotypes also have
distinct lifestyles, showing specific patterns of habitat use and carapace morphology. H shrimp
present a specialist strategy, characterized by a strong substrate fidelity and a stout shape, while
D individuals have a generalist tactic, with increased mobility and a streamlined carapace.
Selective pressure can favor one of these strategies depending on the distribution of resources,
promoting population stability in a variable environment.
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Biodiversity
Effects of richness, evenness, identity and abundance on macroalgae community
productivity
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Biodiversity loss has increased interest in the understanding of relationships between
biodiversity and ecosystem functioning. One critical ecosystem function is productivity but it is
less known how producer assemblage structure affects it. Our objective is to define the role of
richness, evenness, identity and abundance on intertidal macroalgae productivity. We used
various macroalgae assemblages of Fucus spp. and their associated subcanopy species with four
different levels of richness, two levels of evenness and five levels of abundance, and measured
productivity variables of respiration (R), net (NPP) and gross primary production
(GPP=R+NPP). As expected, productivity was strongly linked to biomass; however, biomassnormalized productivity rates showed a slight negative biomass effect on NPP, R and GPP. In
25% of planned contrasts, richness had a small but positive effect on productivity (overyielding
effect). In rich (six species) communities, evenness promoted productivity (NPP, GPP) except
with the lowest abundance level. Identity effect on productivity occurred among subcanopy
species only. Our study generate stimulating results that show, for the first time within subarctic
communities, separate and synergetic effects of the diversity components (richness, evenness and
abundance) on productivity variables.
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Johnson’s Seagrass – Introduced Exotic or Threatened Endemic Species?
William F. Precht1
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The seagrass Halophila johnsonii is found along the east coast of Florida where its range is restricted
from Biscayne Bay to the south and Sebastian Inlet to the north. Because of its limited distribution and
numerous potential anthropogenic insults this species was listed as Threatened in 1998 under the US

Endangered Species Act (ESA). However, during the status review there was some concern voiced by
the scientific community that the species might be an introduced, exotic and therefore, should not be
afforded protection under the ESA. This concern was based on its limited range coupled with the
clonality, life history, dispersal, population dynamics, and phylogeny of the species – a concept
strengthened by the fact that at the time of the listing in 1998, only female plants had been found. More
recently, the controversy as to this species status has increased as genetic analysis has revealed that H.
johnsonii is very similar to H. ovalis, which is an Indo-Pacific species. New ecologic information collected
on this species shows that it is; (1) often the first seagrass to colonize disturbed shallow areas, (2) the
population has been increasing in many parts of its known range, and (3) the northward limit of its
boundary is expanding primarily through the fragmentation of a single clone. Due to these and other
factors, in 2010 the IUCN listed H. johnsonii as a species of Least Concern in their Red List of Threatened
Species – directly contrary to the ESA listing. How we interpret H. johnsonii, native or exotic, can thus
have far-reaching implications on how we are to manage this species. In light of all the scientific
information presently available, it is very likely that H. johnsonii is not a valid species. Accordingly, it
strongly urged that the NMFS critically re-evaluate the ESA status of this species.
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Species range sizes among deep-sea harpacticoids
Erin E. Easton; David Thistle
Department of Earth, Ocean and Atmospheric Science, Florida State University, Tallahassee, FL, 32306 USA

If species’ range sizes are on the scale of one thousand kilometers, students of the deep sea
would want to evaluate how they maintain genetic connectivity. If species’ range sizes are on
the scale of kilometers, then the deep sea harbors extraordinary numbers of species, and a student
would want to evaluate how these species coexist. Although species are traditionally identified
by morphology, this approach can underestimate the number of species present because of
cryptic speciation. Similarly, DNA-sequencing techniques can underestimate the true number of
species when inappropriate markers are used. For this study, we combined morphological and
DNA-sequencing techniques to identify harpacticoid species present at stations spanning ~1500
km. We used the nuclear 18S ribosomal RNA gene and the mitochondrial cytochrome oxidase b
gene to identify groups of harpacticoids that were genetically similar. By comparing these
groups to independently identified morphological groups, we identified species of deep-sea
harpacticoids that were present at more than one station along the west coast of the United
States. We report minimum species’ ranges for these species.
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Effects of intraspecific diversity on growth, survivorship, and recruitment of the Eastern
oyster across environmental conditions

Hanley, T.C.; Hughes, A.R.; Kimbro, D.L.
Northeastern University Marine Science Center, Nahant, MA 01908 t.hanley@neu.edu

Oyster restoration efforts have met with varied success; one factor that may play an important
role in determining population growth is genetic diversity, specifically the degree of relatedness,
of the founding population. To look at the effects of genetic relatedness on local scale responses
of oyster aggregations, we manipulated family diversity of spat using oysters from six
populations along the South Atlantic Bight, and measured growth, survivorship, and recruitment
across two sites ranging in resource availability, predation intensity, and stress. We also
genotyped individuals from each population using microsatellites and sequenced the internal
transcribed spacer and mitochondrial control region to assess genetic relatedness. We found a
clear effect of site on growth, survivorship, and recruitment. Family diversity also affected oyster
success, sometimes producing an interactive effect of environment and genetic relatedness. The
molecular analysis suggests that geographic distance is not the best predictor of genetic
relatedness. Similarly, family diversity does not necessarily correlate with genetic relatedness, so
it is important to consider not only the number of families but also their genetic
similarity/dissimilarity. Our results indicate that the genetic diversity of founding populations,
particularly genetic relatedness, may play a critical role in the success of oyster restoration across
different environments.
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Visual analysis of benthic megafaunal community structure along the western Antarctic
shelf
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A high level of endemism and diversity of benthic invertebrates is found on the Antarctic
continental shelf and is generally attributed to its isolation. The physical oceanographic barrier of
the Antarctic Polar Front, which is enhanced by the Antarctic Circumpolar Current, normally
prevents immigration/emigration of benthic organisms. This isolation is increasingly being
minimized by anthropogenic disturbances. Global climate change is responsible for increasing
temperatures, decreasing pH and changes in sea-ice distribution. Increasing human activity in the
region in the forms of tourism, resource exploitation and scientific research have the potential to
significantly alter benthic megafaunal communities through introduction of pollutants, invasive
species, and physical disturbances from trawling and resource exploration. Identification of the
long-term consequences of such disturbance is hindered by the lack of appropriate surveys. To
help establish a baseline portrait of the benthic community along the western Antarctic shelf we
used seafloor photographic surveys conducted aboard the RVIB N. B. Palmer in 2013 (cruise
NBP12-10) at 16 stations at depths of 335–1111m to evaluate and compare benthic megafaunal
abundance, community structure, and species diversity.
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Lugworms, meiofauna, and benthic copepods – how are they related?
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We investigated the community structure of meiofauna and benthic copepods in relation to the
density of burrowing lugworms. These infaunal “ecosystem engineers” rework and irrigate
intertidal sedimentary systems like the European Wadden Sea. In an experimental block design
setup, 0, 1, 4, and 8 lugworms were placed into exclusion mesh bags previously filled with sandy
or muddy sediment. After 6 weeks surface sediment samples were taken for the determination of
meiofauna communities and sediment factors (chlorophyll-a, pheopigments, total organic
matter). Sediment factors were related to lugworm density and/or sediment type. However,
meiofauna and copepod communities did not show a clear pattern (Bray Curtis similarity, MDS).
The cosine similarity was applied instead, a more “qualitative” measure as compared to the
Bray-Curtis similarity, which discriminates more “quantitatively” between samples. We found a
separation of copepod communities between sandy and muddy sediments. Copepod species were
directly related to food supply, but not to lugworm number in the experimental mesh bags.
Confocal-laser scanning images (3-D) will be shown to present the different copepod species and
explain their relation to sediment parameters.
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“Brevity is the Soul of Wit”
Science Is Funny: Increasing scientific communication in the social media age
Lunt, J.; Wolfe, K.; Scherer, A.
Texas A&M University- Corpus Christi, Corpus Christi, TX 78412. Jessica.h.lunt@gmail.com

In the age of social media, making information easily accessible and digestible is becoming the
norm; however, science writing discourages unnecessary information which might prove more
engaging. As scientists do we have an obligation to keep up, especially as our society becomes
less science literate and impacts our environment more? My fellow graduate students and I are
working to use social media to increase scientific communication, both within our field and with
the general public. To do so we have created ScienceIsFunny, a YouTube channel and Facebook
page that showcases short videos about funny things that happen to us every day in the lab, field,
and office. We hope to increase interest in and understanding of science by communicating in a
short and easily accessible format that science is not just for the brainy elite. Communicating our
findings is a keystone of science, but do we work hard enough to communicate with the general
public?
Presenting author status: Grad
Preferred presentation type: Oral
Topic Area Preference: Brevity is the soul of wit
Presentation Recording and Evaluation: Yes
Lights, camera, science: Scientific filmmaking inspires public audiences
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Driven by concerns about low scientific literacy, the need for public support in the face of
diminished funding, and an increasingly degraded environmental landscape, modern-day
scientists are obliged to effectively communicate their research endeavors to the public. The
scientific community now strives to produce easily-digestible material, and filmmaking has
emerged as a popular tool. While it has been difficult for scientists to reach public audiences in
the past, a new model for science-based film festivals has recently emerged. Beneath the
WavesTM Film Festival is one such example, in which audiences watch several short films and
have the opportunity to interact with local scientists through question-and-answer sessions.
Throughout the last 5 years, Beneath the WavesTM has reached thousands of people from public
audiences around the world, at venues ranging from youth hostels in Iceland, to universities in
Portugal, to science museums in the US. Survey data collected after the events indicate that over

80% of participants are more aware of ocean issues, 63% want to participate in ocean
conservation efforts, and 72% want to learn how they can make better conservation-minded
decisions. These film festivals are clearly making an impact on audiences, and exemplify one
successful model for scientific communication.
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The Beneath the Waves Youth Making Ripples Initiative: broadening your impact
statements through film-based education!
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Our work as scientists can only reach its full potential when it is effectively communicated
not just to our peers, but to non-scientific audiences as well. Reaching the next generation of
scientists through K–12 education is an excellent way to increase the broader impacts of
scientific research. We developed the Youth Making Ripples (YMR) Initiative—an offshoot of
the Beneath the Waves program—as a novel way to bring marine-science research to the
classroom. YMR challenges K–12 students to make short films on a marine-science-related topic
of their choosing with the aim of improving scientific literacy. This was the inaugural year for
YMR festival and we received 110 films from 273 students from around the country. The impact
of the YMR ripples program was overwhelmingly positive. After participating, 74% of the
students were more aware of issues affecting the marine environment, 56% were eager to
volunteer in marine conservation, and 35% were more interested in considering scientific
careers. Furthermore 76% of students felt that they learned more through filmmaking than
through traditional classroom education. The YMR initiative presents exciting opportunities for
scientists to partner with educators to enhance the education of marine science in the classroom,
while also broadening the impacts of marine-science research.
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Where angels bring sponge dread: Further evidence for top-down control of
sponge community structure on Caribbean reefs
Pawlik, J.R. 1; Loh, T.-L.1,2
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There has been vigorous debate recently about the relative importance of bottom-up
(food) and top-down (predation) effects on the community of sponges on Caribbean
reefs. We surveyed both sponges and sponge-eating fishes at 69 sites across the
Caribbean, taking advantage of the long-term manipulative effect of overfishing at some
locations versus the protection afforded by MPAs at others to test for the effect of
predation. Regression analyses revealed that, across all sites, spongivore abundance
explained 32.8% of the variation in the proportion of palatable vs. chemically defended
species in the sponge community. When comparing adjacent locations with strongly
contrasting fishing practices (e.g., Curacao/Bonaire vs. Martinique) the R2 values were
much higher (94.6%). Angelfishes and parrotfishes had the strongest effect on the
sponge community structure, with fast-growing palatable sponge species overgrowing
reef-building corals at locations where fish-trapping removed these predators. Unlike
more complicated ecosystems that have been studied, the relative importance of topdown effects allows detection of the advantage afforded by chemical defenses at the
level of the community across a large biogeographic region.
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The role of predation cue sources in inducible defenses in the Eastern oyster (Crassostrea
virginica)
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The amount of information and its reliability conveyed through predation cues can be impacted
greatly by the source of the cues. Cues from predators can indicate predator species,
proximity, and diet while cues from prey indicate organisms recently consumed and potentially
indicate threats from cryptic predators. Costs may differ between these cues as well, as
predator cues can vary greatly, be highly specific, or require previous exposure for recognition.
In contrast, conspecific alarm cues are often innately recognized but can be misleading in the
source of damage to the cue-producing organism. This study investigates the role direct cues
from predators and indirect cues from prey organisms play in the induction of eastern oyster
(Crassostrea virginica) morphological defenses. Shell diameter, weight, and compression force

were measured for newly settled oysters exposed to crushed conspecifics or exudates from
blue crabs (Callinectes sapidus). Initial analysis suggests oysters respond more strongly to
direct cues than to indirect cues. In addition, the costs of morphological changes on oyster
growth and fecundity were investigated to determine the effects of induced defenses on
population dynamics. Data suggest oysters may sacrifice soft tissue to maintain gonadal tissue
and fecundity.
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Exoenzyme use for feeding and fouling management in fiddler crabs (Uca pugilator) and
blue crabs (Callinectes sapidus)
Tara Essock-Burns, Anna Hinshaw, Ali Thompson and Dan Rittschof
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Feeding and reproduction are the two most important factors for survival and fitness of all
organisms. Microfouling, the buildup of microorganisms, is detrimental on surfaces involved in
feeding and reproduction. Marine organisms manage microfouling on sensory appendages.
Mechanical methods used by decapod crustaceans include molting, burying, scratching and
wiping to keep different areas of the body free of biofilm and epibionts. Deposit feeding crabs
use exoenzymes in feeding. We hypothesized that exoenzymes are used to manage microfouling,
particularly in areas that are hard to clean mechanically. We measured hydrolytic enzyme
activity in saliva, washings from legs and abdomen for fiddler crabs (Uca pugilator) and
washings from legs and abdomen with and without egg masses for blue crabs (Callinectes
sapidus). We detected amylase, lysozyme and trypsin activity in saliva, leg washings and
abdomen washings for males and females fiddler crabs. Enzyme activity in leg washings
and saliva are important in keeping chemoreceptors on legs clean and removing microorganisms
from sand particles, essential functions for deposit-feeding U. pugilator. Exoenzymes are
important for fouling management on crab surfaces and required for survival of embryos in blue
crab egg clutches. Exoenzymes are central to feeding and fouling management.
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Understanding the impact of Halimeda opuntia on the bacterial assemblages associated
with the crustose coralline alga Hydrolithon boergesenii
Harrison, S.J; Houk, L.J.; Sneed, J.M.; Paul, V.J.
Smithsonian Marine Station at Fort Pierce, 701 Seaway Drive, Fort Pierce, FL 34949.
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Algal overgrowth on Caribbean coral reefs may have far reaching impacts on coral reef
dynamics, including on benthic bacterial communities, which have been shown to play an
important role in the recruitment of reef-building corals. Understanding the mechanisms of these
algal-bacterial interactions may illuminate how algal growth can influence ecological
interactions on coral reefs. This three part study explores the impact of the chemically rich,
green macroalga Halimeda opuntia on marine bacteria isolated from the crustose coralline alga
Hydrolithon boergesenii. Field experiments, in which live H. boergesenii and its natural
assemblage of bacteria were exposed to live H. opuntia, showed that there was a significant
change in the CCA-associated bacterial communities in the presence of the alga. We hypothesize
that this shift in the CCA-associated bacterial assemblage stems from the presence of bioactive
compounds produced by H. opuntia. To better understand this interaction, we isolated bacteria
from the surface of H. boergesenii and measured the growth of the individual strains exposed to
live H. opuntia and to extracts from H. opuntia, including both surface and bulk extracts at
natural concentrations.
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Biogeographic variation in behavioral and morphological responses to predation risk:
Interactions between crabs and Nucella in the Gulf of Maine
Delbert Lee Smee; Scott I. Large
Texas A&M University Corpus Christi, Dept. of Life Sciences, Corpus Christi, TX, 78412
Expression of prey anti-predator defenses is often related to ambient consumer pressure and
under intense consumer pressure, prey express greater defenses. Predation is generally greater in
lower latitudes, and anti-predator defenses often display a biogeographic pattern. Predation
pressure may also vary significantly between habitats within latitudes and be influenced by
invasive predators, which makes biogeographic patterns difficult to discern. To assess patterns in
prey anti-predator defenses based upon geographic range (north vs. south), habitat type (waveprotected vs. wave-exposed shores), and invasive predators, we examined how native rock
(Cancer irroratus) and invasive green (Carcinus maenas) crab predators influence behavioral
and morphological defenses of dogwhelk (Nucella lapillus) prey across a ~230 km range within
the Gulf of Maine. Dogwhelks from areas with an established history with green crabs exhibited
the largest behavioral and morphological anti-predator responses to green crabs. Dogwhelk
behavioral responses to rock crabs did not vary between habitats or geographic regions, although
morphological responses were greater further south where predation pressure was greatest. These
findings suggest that dogwhelk responses to invasive and native predators vary according to
geographic location and habitat and are strongly affected by ambient predation pressure due to
invasion history of an exotic predator.
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A matter of taste: Impacts of decreased pH and elevated seawater temperature on feeding
choices of an Antarctic amphipod
Schram, Julie B; Amsler, Margaret O.; Amsler, Charles D.; McClintock, James B.; Angus,
Robert A. Schoenrock Kathryn M.
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Anthropogenic atmospheric pCO2 concentrations are increasing at unprecedented rates and
altering ocean carbonate chemistry resulting in declining seawater pH (ocean
acidification). When coupled with rapidly rising seawater temperatures along the western
Antarctic Peninsula (WAP) this combination has the potential to alter trophic interactions in
marine benthic communities. We assessed interactions between an omnivorous amphipod
Gondogeneiea antarctica and sympatric brown macroalgae Desmarestia menziesii and
Desmarestia anceps to combinations of two pH levels (pH 8.0, 7.6) and two temperatures (1.5oC,
3.5oC) over three months. These levels represent current mean ambient seawater conditions in
the vicinity of Palmer Station, Antarctica (pH 8.0, 1.5oC) and those predicted to occur by year
2100 (pH 7.6, 3.5oC). Following to experimental conditions, amphipods in all treatments were
given a choice between consuming artificial food prepared with lyophilized macroalgal tissue of
D. menziesii or D. anceps. We observed no significant alteration in feeding preferences of G.
antarctica for D. menziesii or D. anceps in individuals maintained in any of the experimental
treatments. There does not appear to be a change in feeding preferences following chronic
exposure to near future ocean acidification and increased temperature conditions. Supported by
NSF grant # ANT - 1041022 (CDA, JBM & RAA).
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Effect of chemical cues on the metamorphosis of the American horseshoe crab Limulus
polyphemus
Kronstadt, S.M. and Tankersley, R.A.
Department of Biological Sciences, Florida Institute of Technology, Melbourne, FL 32901. skronsta@my.fit.edu

Many marine and estuarine arthropods possess complex life cycles that include planktonic larval
stages and benthic juvenile and adult phases. Chemical cues associated with juvenile habitats

often induce larvae to settle to the benthos and metamorphose, thereby shortening the duration of
the larval phase. Trilobite larvae of the horseshoe crab Limulus polyphemus exhibit a reduction
in time to metamorphosis (TTM) in the presence of chemical cues from several habitatassociated sources, including conspecifics and the seagrass Halodule wrightii. We examined the
nature and characteristics of the chemicals in conspecific and H. wrightii exudates responsible
for inducing metamorphosis. When larvae were exposed to conspecific and H. wrightii exudate
water at concentrations between 0.3-30 g L-1, TTM declined in all treatments, even at the lowest
concentration tested (0.3 g L-1). Heating and cooling (-70 °C or 100° C) had no significant effect
on the potency of the chemicals responsible for inducing metamorphosis. Trilobite larvae
exposed to exudate water dialyzed through membranes of different pore sizes (0.5-1.0 kDa, 8.010 kDa, and 100 kDa) responded similarly to all size fractions, suggesting the effective
molecule(s) in both source waters is a relatively small, thermally stable compound, most likely a
low molecular weight protein.
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The B vitamins nicotinamide and riboflavin stimulate metamorphosis of the polychaete
Capitella teleta: implications for a sensory ion channel.
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Marine sediments can contain B vitamins, presumably incorporated from settled, decaying
phytoplankton and microorganisms associated with decomposition. Because B vitamins may be
advantageous for energetically intensive processes of metamorphosis, post-metamorphic growth,
and reproduction, we have tested several B vitamins to determine if they would stimulate larvae
of the deposit-feeding polychaete Capitella teleta to settle and metamorphose. Nicotinamide and
riboflavin individually stimulated larvae of C. teleta to settle and metamorphose, generally
within several hours with nicotinamide concentrations as low as 3 μM and riboflavin
concentrations as low as 50 μM. In contrast, neither lumichrome, thiamine HCl, pyridoxine HCl,
nor vitamin B12 stimulated metamorphosis at concentrations as high as 500 μM. The pyridine
channel agonist pyrazinecarboxamide also stimulated larvae to metamorphose at lower
concentrations than those of nicotinamide, similar to results described for crayfish. Larvae did
not metamorphose in response to either nicotinamide or pyrazinecarboxamide in calcium-free
seawater or with the addition of 4-acetylpyridine, a competitive inhibitor of the pyridine
receptor. Together, these results suggest that larvae of C. teleta may be responding to
nicotinamide and riboflavin via a chemosensory pyridine receptor similar to that previously
reported to be present on crayfish chela and involved with food recognition.
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Accounting for taste: Does fish predation select for greater sponge chemical defenses?
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Sponges predominate on many Caribbean coral reefs. Some sponge species employ chemical
defenses to deter predation, while others are consistently undefended and grazed by fishes. A
smaller, third group of sponge species exhibits variability in the level of chemical defenses
within populations. If spongivorous fishes remove less-well defended individuals of these
variable species, population-level variability may be reduced. Using feeding assays with the
bluehead wrasse, Thalassoma bifasciatum, we compared the variability in the chemical defenses
of individuals of five variably defended sponge species from Caribbean reef sites that have
different abundances of sponge-eating fishes. A logistic regression model will be used to
compare relationships between spongivore abundance and chemical defense in these variably
defended sponge species. We expect to observe lower variability in the level of chemical
defenses within sponge populations at sites with abundant spongivores.
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The sphere of fear: how far can prey chemically sense predators in the field?
Weissburg, M.J.
School of Biology, GA Tech, Atlanta, GA, 30332, marc.weissburg@biology.gatech.edu
The propagation of non-consumptive effects (NCEs) depends on the ability of prey to sense
predators and respond with morphological, behavioral or other changes. Despite hundreds of
studies on this topic, there is little information on perceptual distance, particularly for chemical
sensing, which is the single most well represented modality in studies of NCEs. We examine the
distance over which mud crabs in the field can perceive metabolites from predators, and the
strength of non-consumptive effects as a function of distance from the predators. We examine
how predator diet (biomass of prey consumed) affects perceptual distance and the relationship of
NCE strength to predator distance. These experiments investigate both changes in mud crab
behavior in response to exposure to chemical cues as well as the propagation of NCEs to basal
resources (oysters) exploited by mud crabs. We find that the effects of predators on prey
behavior commonly may be over stated when discussing the strength of NCEs relative to other

processes, and that prey in estuarine environments may have limited capacity to detect and
respond to predators, suggesting NCEs commonly may not propagate to basal levels.
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Algal chemical ecology in a changing ocean
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Increases in atmospheric carbon dioxide concentrations are reducing ocean pH and the
calcification rates of marine organisms. Changes in CO2 concentrations may also cause sublethal stress and changes in concentrations of secondary metabolites that protect macroalgae
from herbivores. We exposed two chemically-rich algae, the calcareous, terpene-producing
macroalga Halimeda opuntia and the benthic marine cyanobacterium Lyngbya cf. confervoides,
to seawater conditioned with increasing levels of CO2 to test for effects of ocean acidification on
growth, calcification, and secondary metabolite concentrations. Although terpene concentrations
were not affected in H. opuntia, calcification decreased at CO2 concentrations of 2200 ppm and
above, which could increase its susceptibility to herbivory. We found no effect on growth rates
over the range of CO2 concentrations and temperatures tested for Lyngbya cf. confervoides.
Halimeda opuntia and benthic cyanobacteria are conspicuous community members on coral
reefs and in seagrass beds in tropical seas around the world, and the observed tolerance of these
algae to ocean acidification suggests that they will continue to be abundant in a changing ocean.
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Behavioral Modifications of Aplysia californica to Natural Aversive Stimuli
Kevin D Wolfe; Marcy L. Wainwright; Riccardo Mozzachiodi; Delbert L. Smee
Texas A&M University-Corpus Christi, Corpus Christi TX 78412
Kevin.Wolfe@tamucc.edu

It is becoming increasingly apparent that the fear of predation carries potent ecological
consequences. Extensive work has investigated how prey behaviorally respond to predators,
predatory kairomones, and conspecific alarm cues. However, most studies examine behavioral
changes during or immediately following cue detection, giving little attention to the persistence
of modification in the intermediate or long term. Using a well-studied neurobiological model
organism, the sea hare Aplysia californica, we sought to characterize the effects of single
exposures to natural noxious stimuli on feeding behavior at different time points following
exposure. We introduced Aplysia to a natural predator and its exudates, non-lethal attacks from a
novel predator, and ink and opaline from conspecifics. Feeding was measured prior to and 15
min, 2 h and 24 h after exposure. Animals attacked by novel predators, exposed to natural
predators, and presented with either ink or opaline produced suppression of feeding between 15
min and 2 h, relative to unexposed animals. None of these stimuli induced long-term changes, as
evidenced by the lack of suppression 24 h after exposure. Future studies will investigate whether
multiple exposures of some stimuli can extend the suppression of feeding observed at 15 min for
longer periods of time.
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Effects of pioneering bryozoans with different life-history traits on the development and
structure of encrusting communities
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Stochasticity is an important characteristic of several ecological processes in marine habitats,
including the succession of encrusting communities. Potentially, all species can colonize
available habitat and then successional processes will dictate one from several possible
pathways. We used two bryozoans, with different life-history traits, as founder species in a
manipulative experiment addressing the role of life-history traits of first settlers on the ecological
succession of hard-bottom shallow communities. After one month, initial colonies of the erect
and bushy Bugula neritina showed lower survival, but they attracted new conspecific settlers.
After three months, species richness and diversity were relatively high. In the opposite way,
initial colonies of the laminar encrusting species Schizoporella sp. showed a higher survival but
inhibited the settlement of conspecifics. At the end of the experiment, these assemblages were
constituted by a lower number of species, with Schizoporella sp. being dominant. The secondary
space proportioned by bushy colonies of Bugula neritina and their lower potential for space
monopolization apparently contributed to a higher species richness and diversity, while fast
space occupancy and longer persistence of Schizoporella sp. prevented the settlement of other
species leading to a high-dominance community.
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Both decreasing inter-structural space size and increasing total cover increase shrimp
abundance on artificial structures deployed in a seagrass bed.
Bartholomew, A.1; Burt, J.2
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We deployed small artificial structures in a seagrass bed for two weeks near Dubai, United Arab
Emirates in May and September 2011, and then counted and identified the highly mobile fauna
(Fish, Crustaceans and Gastropods) that colonized the structures. There were three different
complexity treatments: low cover with wide inter-structural space sizes, high cover with wide
inter-structural space sizes and high cover with narrow inter-structural space sizes. Complexity
did not have an effect on the abundances of most fauna. Shrimp had significantly higher
abundance in the high cover / narrow space treatment compared with the low cover / wide space
treatment. This indicates that both increasing cover and decreasing space size influenced Shrimp
abundance. There were seasonal differences in faunal abundances too, which probably reflect
seasonal differences in the fauna of the seagrass bed. In the fall, the seagrass bed was covered
with a thick mat of green filamentous algae, which was not the case in the spring. Nudibranchs,
Amphipods, Cumaceans and Gobies were more abundant in the spring. Shrimp, Isopods and
Crabs were more abundant in the fall.
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Habitat association trumps geographical context for communities assembling in
structurally and spatially shifting wetland habitats
Cora Ann Johnston; Daniel S. Gruner
University of Maryland, College Park, MD 20742. cora@umd.edu

The clustering of communities around foundation species has emerged as one of few ubiquitous
patterns of species distributions. However, as species shift geographic ranges with climate
change, it becomes pertinent to investigate what form assembling communities take when
species encounter habitats out of context. When habitat-forming species establish in novel areas,
who will recruit into the habitat? I investigated the assembly of marine crustaceans in structurally
and spatially shifting mangrove and marsh wetlands. Using a latitudinal ecotone from pure
mangrove to mixed wetland to pure marsh, I surveyed larval supply and post-larval settlement to
determine the relative influences of landscape context and habitat associations on community
formation. Despite differences in settlement, species supply was comparable across sites,
suggesting minimal influences of landscape context and dispersal limitation. Only a subset of
arriving species settled, so community composition was not supply-driven. Settled communities
clustered by habitat type, regardless of latitude, with marsh inhabitants nested within the more
diverse mangrove assemblages. Thus, crab community assembly along this wetland ecotone is
apparently dominated by habitat associations. As mangroves move northward in response to
retreating cold limitation, I expect mangrove-associated species to accompany them, increasing
wetland inhabitant biodiversity rather than displacing marsh grass associates.
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Transition Probabilities Identify Shifts In Intertidal Species Interactions Across LargeScale Gradients In The Gulf Of Maine
Morello, S.L. ;Etter, R.J.
University of Massachusetts-Boston, Boston, MA 02125. Scott.Morello@umb.edu

Large-scale environmental gradients modulate ecological interactions and dramatically alter the
assembly, structure, and function of communities. Understanding the role of larger-scale
processes is critical for forecasting the effects of climate-change and managing ecosystems, but
is made challenging by complex webs of species interactions. In the Gulf of Mane (GOM)
intertidal, local and regional gradients in temperature, wave-exposure, productivity, and physical
oceanography influence physiology and the interactions between sessile invertebrates, marine
algae, and their mobile consumers. The mechanisms responsible for regional shifts in intertidal
assemblages are less clear. One approach to identify the putative forces regulating communities,
without reducing the complexity of interactions, is to estimate transition probabilities among
species occupying space (e.g. Markov Chain Models). Although not mechanistic, these models
estimate the relative importance of species interactions in community structure and dynamics,
and can be used to identify how interaction webs change across regional scales. Transition
probabilities of faunal elements were quantified monthly for 1.5 years in local intertidal
communities at three replicate sites in southern, mid-coast and northern GOM. Transition
probabilities differed regionally suggesting species interactions shifted in response to large-scale
environmental gradients. Transitions responsible for regional differences were identified and
used to infer important direct and indirect interactions.
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Down the slippery slope: ecological consequences of benthic oxygen fluctuations
Trowbridge, C.D.1; Little, C.2; Dlouhy-Massengale, B.1; Stirling, P.2; Cottrell, D.1
1

Oregon Institute of Marine Biology, Charleston, OR 97420; 2Long River Road, Westbury, UK BA13 3ED.
cdt@uoregon.edu

Two-decade-long monitoring studies at Lough Hyne Marine Reserve, SW Ireland have indicated
the benthic communities are rapidly changing. Starting in 2010, several of the monitoring sites
began to exhibit daytime hypoxia to anoxia. The rapid decline of the spectacular invertebrate
communities in Europe’s first marine reserve followed the mass mortality of the purple urchin,
the proliferation of ephemeral ulvoid and ectocarpoid mats, and the incursion of the brown alga
Sargassum muticum. In 2011, under-rock oxygen measurements at East Castle and Goleen were
generally hypoxic while water-column, algal canopy, and benthic measurements were hyperoxic.
In 2013, numerous sites showed extreme oxygen variation with up to 16 mg/L between

microhabitats. These results collectively indicate that benthic hypoxia coupled with associated,
but largely unexplored, hyperoxia could account for the temporal declines in sessile and mobile
invertebrates (epibiontic and under-rock) in shallow subtidal areas of the marine reserve.
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The Host-Pathogen Interaction of Wasting Disease among Seagrasses under Abiotic
Stressors
Bishop, N. , Ross, C.
University of North Florida, Jacksonville, FL 32224 n00051891@ospreys.unf.edu

Studies on the evolutionary landscape of co-evolving organisms have often been limited in that
they do not account for the effects of abiotic factors on host/pathogen relations. A welldocumented, but poorly understood, example is the phenomenon of wasting disease among
seagrasses. Caused by a Labyrinthulid protist, the increased prevalence of wasting disease
worldwide is thought to be the effect of decreased host resistance due to environmental stressors.
The purpose of this study was to quantify the effects abiotic stressors have on seagrass health and
susceptibility towards Labyrinthula infection under controlled conditions. Experiments were
conducted where shoots of Thalassia testudinum were exposed to selected stressors
(hypersalinity, elevated temperature, sulfide and hypoxia), independently and in combination,
and subsequently infected with Labyrinthula. Results indicated that abiotic stressors have little
effect on the seagrass’s ability to resist infection from Labyrinthula. However, the Labyrinthula
was highly sensitive to abiotic stressors, specifically salinity, indicating that the health of the
pathogen greatly contributed to the severity of the disease. Therefore, the stress thresholds of
both the host seagrass and the pathogen need to be considered. The interaction(s) among
seagrasses, Labyrinthula and the environment are complex and not as linear as previously
thought.
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Interspecific shelter competition as a driver of juvenile spiny lobster abundance and
distribution
Elliot Hart; Don Behringer
School of Natural Resources and Environment, University of Florida, PO box 116455, Gainesville, Fl. 32611
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Interspecific competition can significantly influence the population dynamics of competing
species. Anecdotal observations have pointed to an inverse relationship in abundance between
juvenile stone crabs (Menippe mercenaria) and juvenile spiny lobsters (Panulirus argus) in the

hard-bottom habitat of the Florida Keys. It is primarily during their vulnerable juvenile stages
that these species have similar shelter requirements. We explored this relationship in mesocosm
experiments to determine dominance and field experiments to determine the effect of stone crab
abundance on lobster abundance and aggregation. Our results showed that stone crabs are the
dominant competitors regardless of the number of lobsters present, presence of co-sheltering
species such as the spider crab (Mithrax spinosissimus), or the order of introduction. We also
found that lobsters use chemical cues from stone crabs to detect and avoid them. Our
manipulations of stone crab abundance demonstrated that increased stone crab abundance
resulted in decreased lobster abundance and increased aggregation. The opposite occurred on
stone crab removal sites. Our study suggests that stone crabs limit the availability of shelter to
lobsters, potentially increasing lobster mortality or dispersal. If shelter is extremely limited or
stone crab recruitment is high, competition may contribute to a bottleneck for lobster recruitment
into the fishery.
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Twenty year trends in the benthic macroinvertebrate community of Tampa Bay
Karlen, D. J.; Dix, T. L.; Goetting, B. K.; Markham, S. E.; Campbell, K.W.; Jernigan, J M..
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The Environmental Protection Commission of Hillsborough County has been collecting sediment
samples in Tampa Bay since 1993 to monitor sediment contaminants and long-term changes in
the benthic macroinvertebrate community. The monitoring program incorporates a stratified
random design and samples are collected annually during the late summer using a Youngmodified Van Veen grab. Field sampling is done in cooperation with Manatee and Pinellas
counties. Over the twenty year period 1993-2012 a total of 1,572 samples were processed and
over 1,160 benthic macroinvertebrate taxa were identified. Overall mean species richness was
37 taxa/sample and mean abundance was 9,346 individuals/m2. The most abundant species were
the cephalochordate Branchiostoma floridae and the brachiopod Glottidia pyramidata
comprising 5.2% and 4.8% of the overall relative abundance respectively. The benthic
community structure was variable from year to year and there were differences between bay
segments. Physical factors that most strongly influenced the community structure were salinity
and sediment composition. There was a spatial trend of increasing species richness from the
upper to lower segments of the bay which corresponded to increasing salinity and decreasing
silt+clay content. Temporal changes correlated with salinity with lower diversity and changes in
species composition being observed in lower salinity years.
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Sessile invertebrate colonization on rocky outcrops at Gray’s Reef National Marine
Sanctuary (GRNMS)

Poirson, B.N.; Gleason D.F.
Dept. of Biology and Institute for Coastal Plain Science. Georgia Southern University, Statesboro, GA 30460
bp02036@georgiasouthern.edu

GRNMS is an excellent example of subtidal habitats off Georgia, consisting of soft substrata
interspersed with rocky outcrops populated by sessile benthic invertebrates. Surveys show that
sessile invertebrate community composition varies significantly among outcrops, raising
questions as to the patterns and drivers of community development. We tracked initial
colonization of sessile invertebrates on four rocky outcrops that differ significantly in community
composition to determine (i) if successional patterns are similar across all outcrops and (ii) if the
developing community is influenced by the community in existence at that site. Fifteen paving
tiles (30x30cm) were deployed at each site in July 2012 and were photographed monthly along
with the adjacent natural community through September 2013. The four developing invertebrate
communities on all four sites showed similar species composition for the first three months but
their trajectories diverged after this time. ANOSIM R values indicated that developing
communities were more similar to the local existing community than those on other rocky
outcrops. Thus, evidence to date suggests that succession of sessile invertebrates is not a
predictable process in this system and that the extant community plays a significant role in
deciding the final outcome of species re-establishment.
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Effects of black mangrove (Avicennia germinans) Expansion in South Texas salt marshes
Sanchez, James A.; Smee, Delbert L.
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During the next century, the Texas coast will undergo considerable environmental challenges
because of climate change. Salt marsh environments consisting of smooth cordgrass (Spartina
alterniflora) are currently a dominant habitat throughout the Gulf of Mexico. Conversely, black
mangrove (Avicennia germinans) colonies have been present in Texas for over one hundred
years. However, periodic freeze events which controlled their distribution and abundance have
declined over the past two decades which has facilitated black mangroves to migrate northward.
As a result, Texas estuaries which were once dominated by salt marsh have become dominated
by populations of black mangroves. Currently, there is a lack of knowledge assessing the effects
of mangrove encroachment into salt marshes where it is likely faunal changes will occur. In
preliminary sampling in 2013, we found faunal biodiveristy to be significantly higher in marshes
as compared to nearby mangrove stands. Commercially and ecologically important penaeid
shrimp (Penaeidae) and blue crabs (Callinectes sapidus) were an order of magnitude more
abundant in marsh areas. This study is ongoing, but when complete, will determine the effects of
black mangrove expansion in salt marsh habitat and how it may change community structure and
function in Texas estuaries.
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“Gone, Gone, Gone”: Legacy Effects of Mussel Biogenic Material on Soft-Bottom
Assemblages and Ecosystem Processes
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Ecosystem engineers like Mytilus edulis build biogenic structures that provide ecosystem
services and alter ecosystem processes in soft-bottom systems. Some scientists now believe that
Gulf of Maine mussel abundance has declined precipitously in recent years, leaving large areas
of whole and fragmented shell material where live mussels in beds recently existed. Last year at
BEM we presented preliminary results showing that shell material may affect sediment and
organisms in bottom cores and bedload traps. Here we present more extensive univariate and
multivariate results from a bed virtually devoid of live mussels. They underscore how patchy
shell material alters sediment granulometery, organic content, and assemblage structure, as well
as ecosystem processes like bedload transport and postlarval dispersal of macrofauna and
meiofauna. These “legacy effects” may be particularly relevant in light of concerns about the
decline in Gulf of Maine mussel abundance.
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Space Race: How Thermally Driven Changes in Growth Rate Cause Shifts in Competitive
Ability and Community Composition on a Latitudinal Scale
Lord, J.P., Whitlatch, R.B.
University of Connecticut Avery Point, Groton, CT 06340. joshua.lord@uconn.edu
Epibenthic fouling communities are dominated by invasive tunicates, bryozoans and other
species that grow on docks, boats and other artificial structures. Most fouling species have
limited larval dispersal and are spread between marinas by boats, so composition can be
heterogeneous even within a marina. Fouling communities are space-limited, so growth rate and
overgrowth competition play an important role in shaping abundance patterns. We
experimentally assessed temperature-dependent growth rates of several tunicates and bryozoans
in 8 regions along the US east and west coasts, from southern California to Alaska and Florida to
Maine. Several encrusting species showed significant changes in growth rate in response to
increased temperature, with positive responses to warmer temperature in the northern portions of
their latitudinal ranges, and vice versa. We used photo surveys of floating docks at 20 harbors in
each region to compare communities and overgrowth competition. There was a strong
correlation across species between growth rate and competitive ability in each region. Growth
rates and competitive outcomes were also linked to abundance data, highlighting the role of

competition in large scale abundance patterns. Growth, competition and abundance data could be
combined to predict how communities will shift with climate change and new invasive species.
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Beyond Food: A foundation species facilitates its own predator in extreme environments
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Stress amelioration by foundation species plays a critical role structuring communities in
extreme environments. As environmental stress increases, more organisms depend on the
foundation species’ stress buffering to persist. Stress amelioration by modification of abiotic
factors is a general mechanism and affects surrounding organisms. Those may in turn interact in
different manners with the foundation species. Therefore, it can be expected that foundation
species may facilitate even their own predators, an interaction that has not been described and
that may have a critical role in the functioning and structure of the foundation species population
and on the facilitated organisms and communities. In this work a study case formed by mussels
as foundation species and sea-stars as predator was used to test whether a foundation species
facilitates its own predator and the role of an environmental stress gradient and its temporal
distribution. Results showed that amelioration of hydrodynamic stress by mussels facilitates sea
stars, allowing them to be present on soft bottom highly dynamic environments. Facilitation can
be disentangled from the predator-prey interaction that occurs simultaneously. These results
suggest that under environmental stress a foundation species may interact with a predator beyond
the role of food source.
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Revisiting Paine’s gastropods: Patterns and consequences of multi-trophic diversity change
in a Florida seagrass community from 1960 to 2013
Rogers, T. L. ; Kimbro, D. L.
Northeastern University Marine Science Center, Nahant, MA 01908 rogers.ta@husky.neu.edu

Historical datasets afford us a unique opportunity to investigate the causes and consequences of
real diversity changes. We revisited a diverse intertidal seagrass community sampled by R. T.
Paine in 1960 and documented an increase in abundance of the gastropod-consuming top
predator (the horse conch, Pleuoploca gigantea), the loss of 2 of 5 mid-trophic predatory
gastropod species, and an increase in abundance of omnivorous gastropods relative to bivalve
specialists. Although suggestive of top-down forcing, we also observed an overall decline in
foundation species (seagrass) cover and associated bivalves. Through a field experiment, we
demonstrated that the historical snail assemblage had stronger predatory effects on bivalves than

the current snail assemblage, and the historic assemblage was less susceptible to predation by P.
gigantea. This implies the shift from the historic to current mid-trophic community was driven
primarily by long-term declines in the bivalve abundance, rather than changes in the abundance
of top predators. However, one of the lost gastropod species, also a gastropod-consumer, was
very susceptible to intraguild predation by P. gigantea, and its decline may be due to top-down
effects. In summary, we document how changes at the base and peak of a food web have affected
the diversity and composition of species at intermediate levels.
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Characterizing the Ecological Status of
Southernmost Texas Estuaries Using Benthic-based Metrics.
Tamez, C.; Hicks, D.W.
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A study was conducted within three estuaries in Cameron County, Texas from 2012 to 2013 to te
st applicability of community-based structural and functional metrics as effective tools for gaugi
ng restoration status. All sites were contiguous with the lower Laguna Madre prior to the constru
ction of the Brownsville Ship Channel in the 1930’s. Channel construction resulted in varying sta
tes of hydrologic disturbance amongst the estuaries. Two of the estuaries, San Martin and South
Bay, have remained inundated but with smaller, less direct tidal inlets and serve as reference site
s. Bahia Grande, the largest basin, was recently flooded in 2005 after seven decades of hydrologi
c isolation. Benthic community and water quality samples were retrieved quarterly at each site. A
dditionally, Net Ecosystem Metabolism (NEM) rates were derived from monthly aquatic tempera
ture and oxygen measurements and meteorological data. A factorial analyses (PERMANOVA) o
f structural measures clearly discriminated sites (P< 0.001). Similarly, a PCA analyses of environ
mental parameters further discriminated sites. Sites were additionally differentiated based on fun
ctional metrics including changes of within site variability of polychaete communities and NEM.
The ability of the tested metrics to differentiate between estuaries of varying stages of rehabilitati
on could prove useful in evaluating other restoration projects.
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Harbouring the enemy: kelp holdfasts protect juvenile sea urchins from predatory crabs
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ABSTRACT. Ecosystem level phase-shifts from luxuriant kelp beds to an alternative sea urchin
barrens state, characterized by a reduction in productivity, habitat complexity, and biodiversity,
have been documented on temperate rocky reefs worldwide. The ecologic and economic
consequences of this “collapse” to a barrens state, brought about through destructive grazing of
kelp beds by sea urchins, underscores the importance of understanding the mechanisms that
determine resilience of the kelp state. Here, we document a potentially important negative
feedback mechanism in kelp beds, whereby a dominant kelp Saccharina latissima facilitates
recruitment of its major grazer, the sea urchin Strongylocentrotus droebachiensis. We observed
juveniles of S. droebachiensis (≤ 20 mm test diameter) commonly inhabiting the holdfasts
(anchoring structure) of S. latissima in kelp beds in St. Margarets Bay, Nova Scotia. In
laboratory and field caging experiments, we show that holdfasts provide a spatial refuge from
locally abundant, predatory crabs (Jonah crab Cancer borealis and Atlantic rock crab C.
irroratus), considered the dominant predators of sea urchins in kelp-bed ecosystems in the
Northwest Atlantic. Our findings indicate an ontogenetic shift in sea urchin-kelp interactions that
could influence the resilience of a kelp-bed ecosystem.
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Environmental drivers of rocky intertidal community structure at a tropical biogeographic
boundary zone
Robert W. Lamb1; Franz Smith2; Alicia Franco3; Luis R. Vinueza4
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Ecuador is located at the confluence of opposing marine currents: the Humboldt Current and the
North Equatorial Counter-current (NECC). To examine how communities vary along this
boundary zone, we surveyed rocky intertidal shores at 10 sites ranging 360 km along the
Ecuadorian coast. We sampled in low, mid, and high intertidal zones at each site during warm
and cold phases, and implemented a temperature manipulation experiment. Sea surface
temperatures confirmed that the southern coast was dominated by the Humboldt Current, and the
northern coast was dominated by the NECC, although homogeneous NECC conditions persisted
during the warm phase. Algal biomass and diversity increased from northern to southern sites.
Percent cover of sessile organisms and mobile invertebrate species assemblages varied between
biogeographic regions in the mid and high zones, but not in the low zone. Experimental increases
in ambient temperature in the low zone yielded regional differences similar to those observed in
the mid and high zones. This indicates that thermal stress (exposed mid and high zones, heat
treatment in low zone) exacerbates differences in community structure driven by oceanographic
regime. Ours is the first study to demonstrate a biogeographic break in rocky intertidal
communities along the continental coast of Ecuador.
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Seasonal trends in razor and soft-shell clam biomass in Lower Chesapeake Bay: effects of
temperature, salinity, and predation
Cassandra N. Glaspie*; Rochelle D. Seitz
Virginia Institute of Marine Science, The College of William & Mary, PO Box 1346, Gloucester Point, VA 23062,
USA.
*cglaspie@vims.edu

Abstract: Disease, warm water temperature, and low salinity have been blamed for historical and
recent declines in soft-shell clam (Mya arenaria) and razor clam (Tagelus plebeius) abundance
in the Chesapeake Bay. We hypothesize that predators play a major role in maintaining low clam
biomass in certain habitats. We surveyed a variety of habitat types (seagrass, oyster shell, shell
hash, gravel, and detritus) in three Lower Chesapeake Bay subestuaries during spring and
summer 2013. We examined the relationship of T. plebeius and M. arenaria biomass with
season, subestuary, substrate type and volume, predator abundance and size, and environmental
parameters using generalized linear models. A laboratory experiment examined the effect of
extreme temperatures and salinities on M. arenaria mortality. Only nine M. arenaria were
captured during the survey, preventing further analysis. Predator abundance/size and
characteristics of substrate best explained T. plebeius biomass; however, only abundance of fish
was significant. In the laboratory, extreme mortality of M. arenaria occurred only with high
temperatures and low salinities together. Seasonal trends in these clam species may be driven by
predation and the presence of structured habitat, and these two factors may explain why large
burrowing bivalves remain at low densities throughout Lower Chesapeake Bay.
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Direct and Indirect Impacts of Gelatinous Zooplankton on Pelagic Community Structure
Castellano, C. L.1; Bologna; P.A.X.1,2; Gaynor, J. J.2
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Populations of gelatinous zooplankton are undergoing increases on local scales in response to
modifications in coastal systems as a result of anthropogenic forces such as pollution and habitat
alteration. These changes are causing shifts in planktonic community structure that may allow

for strong-top down control by gelatinous species. In Barnegat Bay, NJ, the scyphozoan
Chrysaora quinquecirrha and the ctenophore Mnemiopsis leidyi play influential roles in
planktonic food webs. In 2012, Lift net sampling showed significant inverse spatial and
temporal variations in density and distribution of these two species, suggesting C. quinquecirrha
exerts top-down pressure on M. leidyi. However, when assessing the planktonic food webs, C.
quinquecirrha did not appear to impact other planktonic species, while correlation analysis
showed that M. leidyi has significant direct impacts on calanoid copepods, cladocerans, fish eggs
and fish larvae. Consequently, it appears that C. quinquecirrha has an indirect top-down impact
in this community by suppressing M. leidyi populations. Data collected in 2013 showed similar
spatial and temporal patterns for M. leidyi populations, but C. quinquecirrha density was
substantially lower with restricted temporal and spatial abundances. While the inverse
distribution was similar and a negative correlation between these two species was observed, it
was not significant.
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Drought and a predatory conch outbreak: a tipping point for oyster reefs in Florida, USA
Kimbro, D. L. 1; Garland, H.2
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Although oyster reefs historically supported coastal economies and ecosystems, this habitat has
been reduced to 15% of historic levels by anthropogenic activities. Moreover, oyster populations
on Florida’s Atlantic coastline may be experiencing a previously unrecognized disturbance.
While oyster harvests have remained steady in this region’s northernmost estuary, harvests over
the past decade declined in its southernmost estuary. We evaluated this spatial pattern and found
that southern reefs had less biomass and more stressors than did northern reefs. Because these
symptoms were recently reported in an estuary at the mid-point of this region, we evaluated
whether this centrally located estuary represents a transition point for a regional disturbance.
Indeed, this estuary contained a north-south degradation gradient of oysters that was positively
correlated with predatory conch abundance and water salinity. Field experiments, however,
demonstrated that predation was the proximal disturbance for oysters. Meanwhile, the high
densities of conchs were best explained by a drought-induced increase in water salinity. Thus, by
promoting the northward expansion of elevated conch densities, drought may be creating a
regional disturbance to oyster reefs. Additional research that examines conch-oyster dynamics
across this disturbance gradient is needed to ensure the conservation and restoration of oysters
within this region.
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Climate Influence on the Phenology on Larval Shrimp in a South Carolina Estuary
Raffenberg, C.A.; Rykaczewski, R.
University of South Carolina, Columbia, SC 29225

In the coastal estuarine environments of the Southeastern United States, climate variation on
monthly to seasonal timescales is a significant driver of biological processes. While other
research has focused on changes in mean organism abundance, we were interested in examining
the relationship between abiotic environmental variation on these timescales and phenological
shifts, specifically focusing on the seasonal timing of arrival, disappearance, and peak abundance
of shrimp larvae. Utilizing a 23-year dataset of fortnightly sampled zooplankton from North Inlet
in Georgetown, SC, we examined the relationship between the abiotic climate factors (e.g.
temperature, salinity) and phenological shifts in shrimp belonging to the genera Palaemonetes
and Alpheus. We found significant correlations between the timing of phenological events and
water surface temperature. If we assume that these empirical relationships will persist under
future climate scenarios, we can apply temperature projections from general circulation models
to estimate future variation in the timing of phenological events. Here we will discuss the
implications of changing estuarine temperatures and the ensuing consequences for the phenology
of these shrimp genera.
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Using benthic invertebrates as indicators of water quality in the Indian River Lagoon
Bayliss, Katrina ; McKeon, Sea
Smithsonian Marine Station, Fort Pierce, FL 34949
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The Indian River Lagoon (IRL) occupies approximately one-third of the east central Florida
coast and is the most biologically diverse estuary in the continental United States. Since the
1970s, rapid population expansion and development has severely affected this ecosystem. Since
2005, Smithsonian Marine Station’s Marine Ecology Lab (MEL) has been collecting and
identifying benthic invertebrate samples, salinity, D.O., and water flow data from multiple sites
around south Indian River Lagoon. Analyses of this data demonstrates the effect of
anthropogenic habitat modification on species diversity and richness and trophic structure.
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Grazing pressure in Lough Hyne Marine Reserve, Ireland: An assessment of the current
state and implications for future change
Edquist, Sara1; Trowbridge, Cynthia2
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Amidst increasing reports of ecological change, concern over shifting/absent baseline
data has arisen. Lough Hyne Marine Reserve, Ireland offers a unique opportunity to study recent
ecological changes because baseline data records of the lough’s ecology date back to the early
1900s. Following the collapse of the purple sea urchin, Paracentrotus lividus, within the lough,
the algal community has changed dramatically (Trowbridge et al 2011). Three brown algae,
Himanthalia elongata, Fucus serratus, and Saccharina latissima, have displayed expanded
distributions within the lough (Trowbridge et al 2013). To assess the current grazing pressure
along the expansion gradient of these three algae, a transplant study was conducted in which
cuttings of each species were outplanted at sites within Lough Hyne. The incidence of grazing
damage varied as a function of time, site, and species (MANOVA p<0.001). Despite the
observation of grazing damage at all sites for nearly all species, most of the damage resulted in
insubstantial mass loss. These results suggest that the current grazer community is insufficient to
exert biological control of continued range expansion for these three species. Distribution shifts
of algal species will likely have significant impacts on the community composition, due to their
function as both food and structure.
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Synergistic effects drive shift to turf dominance in a kelp-bed ecosystem
O’Brien, J.M.; Scheibling, R.E.
Department of Biology, Dalhousie University, Halifax, NS, B3H 4J1 Canada. jh876261@dal.ca

Replacement of canopy-forming macroalgae, such as kelps, by turf-forming assemblages is
increasingly reported from temperate rocky reefs globally. Multiplicative effects of various
interacting factors likely drive these large-scale transitions in ecosystem state. We investigated
how factors that decrease kelp biomass (e.g. invasive species) alter grazing dynamics of a native
gastropod Lacuna vincta in Nova Scotian kelp beds. We found that snail density on kelp thalli
(individuals g kelp-1 m-2) increased non-linearly with decreasing kelp biomass, even in the
presence of alternative algal substrates. In a 1-month kelp removal experiment, we found that
reducing kelp biomass elevated snail density on kelps along a power curve. Mean level of
grazing damage to individual kelp blades followed a similar albeit weaker relationship, which

exceeded a putative damage threshold for increased blade loss during hurricanes in low kelpdensity plots. Large-scale losses of kelp biomass are associated with recurrent outbreaks of an
invasive bryozoan Membranipora membranacea. Synergism between L. vincta and M.
membranacea (or other agents of kelp decline) may hinder recovery of kelp beds and facilitate
the transition to turf-dominated communities.
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Analysis of a 41-year data set: Do environmental parameters influence the fish community
of Albemarle Sound, North Carolina
Gillum, Z. D. and Overton, A. S.
East Carolina University, Howell Science Complex, 1001 E 5 th St. Greenville, NC, USA 27858,
gillumz12@students.ecu.edu

North Carolina both historically and currently maintains one of the most productive fishery
resource basins in the nation. Fish species are spatially and temporally variable in abundance and
distribution in estuarine ecosystems and can be influenced of changing environmental factors.
Fishes and environmental data were collected monthly by the North Carolina Division of Marine
Fisheries from 1972 to present in Albemarle Sound, North Carolina. A combination of trawls and
seines were used to collect samples representing over 50 families and 132 fish species including
freshwater, estuarine, and marine species. The most frequently occurring species collected by
seining were Anchoa mitchilli, Menidia beryllina, Notropis hudsonius, and Brevoortia tyrannus;
and for trawling were A. mitchilli, Micropogonias undulates, Leiostomus xanthurus, and Morone
Americana. Water quality parameters including depth, salinity, temperature, dissolved oxygen,
and wind were weakly correlated with species abundance, seine (R=0.154, p=0.001) and trawl
(R=0.176, p=0.001). Salinity had the highest correlation with patterns in species abundance for
the seine species (R=0.218, p=0.001) and trawl species (R=0.308, p=0.01). This study identifies
the most influential variables with regard to water quality-biotic interactions but does not
describe a majority of the variability in species abundance patterns.
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Icthyoplankton community patterns in Beaufort Inlet, North Carolina
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Environmental fluctuations can have noticeable impacts on marine fish community diversity and
population density. Icthyoplankton were collected from 1986 to the present via neuston net on th
e Piver’s Island Bridge over the Beaufort Inlet during winter ingress. These samples were then i
dentified by species, enumerated and stored in ethanol. Preliminary analyses (1986-2001) of fish
showed inter annual variation in both richness (2.82-4.11) and Shannon-Wiener index (2.27-2.68
). The lowest year for both richness and Shannon index was 1995 while the highest was 1988. T
he most abundantly caught species were Leiostomus xanthurus, Lagodon rhomboides, Micropog
onius undulatus, Brevoortia tyrannus, and Myrophis punctatus. The most frequently occurring s
pecies were P. lethostigma, L. rhomboides, M. undulatus, L. xanthurus, and M. punctatus. Thoug
h the most dominant species was Leiostomus xanthurus in early years, Lagodon rhomboides has
become more dominant in recent years. The phenological patterns of larval ingress were not con
sistent across years and varied among species. These phenological patterns may lead to significa
nt variation on species community and recruitment dynamics.
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Interactive effects of aerial exposure and interspecific competition determines juvenile
oyster size and survival in an euhaline mid-Atlantic estuary
Brodeur, MC; Fodrie FJ
University of North Carolina at Chapel Hill - Institute of Marine Sciences, Morehead City, NC 28557.
mbrodeur@email.unc.edu

Eastern oyster reefs grow along a narrow vertical range within the intertidal zone in euhaline
estuarine waters. Recent restoration efforts have shown that while settlement is highest in
shallow subtidal regions, post-settlement mortality results in greater densities in the intertidal.
This pattern may be due to increased presence of bio-foulers in the subtidal, but we have yet to
mechanistically examine the interactive effects of biotic and abiotic stressors on post-settlement
regulation. We examined how initial size, aerial exposure and fouling community affected
juvenile oyster growth and mortality. Juvenile oysters of two size classes were attached to oyster
shell, suspended at four elevations, and fouling communities were repeatedly removed on half of
all replicates. After four months, we found that when the fouling community was absent, oyster
size and growth were consistent across exposure and size classes, and mortality was low.
However, when competitors were allowed to persist, mortality was significantly higher and
oyster size and growth decreased with depth. Additionally, oysters in the small size class
exhibited significantly less growth than the large size class when the fouling community was
present. This indicates that competition between fouling organisms and juvenile oysters is a
major driver in distribution across vertical gradients.
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Global Variation in the Propensity of Sea Urchins to Transform Kelp Forest into Barrens
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Sea urchins are one of the ocean’s most ubiquitous herbivores. Understanding when and where
they will be able to control algal biomass allows us to unlock a broader understanding of
ecological and evolutionary principles. After sea urchin mediated trophic cascades were
demonstrated in the Aleutians, they have been assumed to be a major player in nearly every
temperate kelp-dominated rocky reef ecosystem across the globe. Whether this paradigm is
general paradigm or not is controversial. Strong control by urchins has yet to be demonstrated in
many systems. To assess the generality of the paradigm, we performed a global meta-analysis of
sea urchin-kelp relationships in nature. We find that sea urchins appear to be able to control kelp
abundances in any system where they can achieve high population levels rates of consumption –
either through high densities, high per capita consumption rates, or both. Based on urchin
biology and natural history, we outline a conceptual model that examines when and where sea
urchins should be able to denude kelp forests. We suggest that many elements of global change
may shift the balance of forces regulating sea urchin consumptive potential in these ecosystems.
Given the potential for urchins to have a strong impact on temperate rocky reefs, we must
consider the impact of these drivers on sea urchins when attempting to predict future change in
marine ecosystems.
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Has black mangrove expansion into northern Gulf of Mexico affected salt marsh nursery
habitat?
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A prime example of climate-induced range shifts is the expansion of the tropically
associated black mangrove (Avicennia germinans) into the northern Gulf of Mexico. This
tropically associated species has invaded temperate systems dominated by saltmarsh cordgrass
(Spartina alterniflora) and black needlerush (Juncus roemerianus) in southern Louisiana and
most recently on Horn Island, MS. To date, little is known about the role black mangroves may
play as nursery habitats for juvenile finfish and shellfish. The main objective of this study is to
quantify and compare fish and macrofaunal use in Spartina-dominated; black mangrovedominated; and mixed Spartina and black mangrove habitats. Suction sample surveys were
conducted every month from April to October 2012 to estimate finfish and shellfish abundances
and diversity among the three habitats. Preliminary results show that there are significant
differences among Xanthid crabs with greatest abundances found in the mangrove habitat
(p<0.001). In addition, there was a significant difference in community composition between the
black mangrove and the mixed mangrove and salt marsh habitats being driven mainly by Tanaids
(p=0.017). Overall, a lack of any clear negative impact of black mangrove expansion on finfish
and shellfish indicates that these habitats may play a similar nursery role for associated species.
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Predicting benthic community-level responses in a changing ocean: are we jumping the gun
on a few basic principles?
Gagnon, Patrick
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Global shifts in sea temperature and state induced by climate change are the first drivers of
change in coastal ecosystems, with the highest predicted impact on shallow reef communities
(SRC). SRCs in sub-Arctic and adjacent cold-temperate seas, where impacts of climate change
occur two to seven times faster than on land, are particularly vulnerable to this situation. I will
showcase examples drawn from ongoing and recent research in Newfoundland and Labrador that
together call for a critical reassessment of current frameworks to study community-level
responses in seasonal seas. Specifically, I will discuss (1) feeding, aggregation, and microhabitat
selection in green sea urchin, Strongylocentrotus droebachiensis, and invasive green crab,
Carcinus maenas, under different temperature and wave conditions, (2) phenological and
oceanographic linkages between acid [H2SO4] production and population die-offs in the annual,
brown seaweed Desmarestia viridis, with potential community impacts, and (3) correlations
among sea temperature and patterns of settlement and recruitment in the invasive bryozoan
Membranipora membranacea along a 450-km latitudinal range. Findings suggest that direct

(individual level) and indirect (community level) effects of temperature and wave action must be
considered in tandem if we are to predict the frequency and magnitude of structural changes in
SRCs in a changing ocean.
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Size structure drivers of crustacean grazer epifauna in a Chesapeake Bay Zostera marina
bed
1
Richardson, J. P. ; Lefcheck, J. S.1; Ziegler, S. L.1; Duffy, J. E.2;
1
Virginia Institute of Marine Science, VA 23062; 2Smithsonian Institution, DC
20560. jprichar@vims.edu
While it is known that crustacean epifaunal grazers and their diversity are very important to the
maintenance of seagrass beds, little is known about the effects of top down and bottom up
forcing on the size structure of these grazer communities. Over the course of 16 years (1998 –
2013) we measured community response variables in an eelgrass (Zostera marina) bed at
Goodwin Island, York River, U.S.A. Epifaunal grab samples were sieved into size classes, which
we used to construct an index of mean body size. We investigated how this index responded to a
suite of biological and physical variables, including mesopredator richness and abundance,
microalgal biomass (as chl-a), salinity, temperature, dissolved oxygen, turbidity, and pH.
Since Zostera marina is at the southern end of its range at this site, warming water temperatures
(climate change), nutrient pollution, and overfishing may drive communities towards
smaller/larger individuals, with implications for the continued functioning of these important
coastal ecosystems.
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Habitat filtering determines temporal changes in microbial communities in the shore crab
microbiome
Catalina Cuellar-Gempeler
University of Texas at Austin, Austin, TX 78712. catalicu@utexas.edu

Communities are a product of interactions between local habitat filtering and immigration from
the regional species pool. Strong habitat filters, where few species are able to maintain viable
populations, result in high similarity in community composition. Weak filters, where community
composition is subject to stochastic colonization, show low similarity in community
composition. Although community similarity can reflect habitat filtering, underlying species
interactions can lead to changes in similarity over time. Increased community similarity can
result from species sorting while decreased similarity may result from alterations that early
colonists have on the abiotic environment allowing colonization by old succession species.
Furthermore, given that species differ in habitat use, they should show changes in relative
abundance according to differing niche specialization and dispersal ability. To assess how habitat
filtering and species traits affect temporal changes in community composition I profiled bacterial
communities associated with the crab Pachygrapsus crassipes’s carapace and gut. Results
indicate that both habitat preference and dispersal ability determine bacterial community
dynamics under habitat filters associated with the crab microbiome. This study highlights the
interaction between species traits and habitat filters in shaping community structure through
time.
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Trials and Tribulations of Ecological Forecasting: The Response of European Mussels
(Mytilus spp.) to Climate Change
Hilbish, J; Fly, E; Rognstad, R; Wethey, D
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To forecast ecological response to climate change we use the approach of determining the
response of major ecosystem constituents that determine community composition and
function. We utilize two approaches, correlative and mechanistic, to understand the current and
historical distributions of the marine mussels Mytilus edulis and M. galloprovincialis in
Europe. Correlational approaches indicate that winter temperatures around 9-10°C limit the
northern range of M. galloprovincialis. Physiological energetic response to temperature of the
two species indicates that M. edulis cannot sustain a positive energy balance for sustained
periods when SST is greater than 23°C, while M. galloprovincialis can maintain a positive
energy balance at SST up to 30°C. There is no difference in energetic response of the two
species at cold temperatures (5-10°C). The upper temperature threshold of positive energy
balance in each species corresponds closely to the distribution of SST at their respective southern
range limits in Europe. There is no evidence that energetics limits the northern distribution of
either species. We use this system to forecast changes in mussel distribution with continuing

climate change in Europe and to illustrate some of the limitations in making such forecasts, both
to future circumstances and to other biogeographic regions.
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Ecological drivers of parasite abundance
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Parasite abundance within a community can be influenced by both biotic and abiotic factors. For
example predators can keep parasite abundance low by selectively feeding on infected hosts,
while high temperatures can eliminate parasite infection completely if infected hosts have a
higher heat tolerance then their parasite. We investigated the relative importance of biological
and physical drivers of parasite abundance and prevalence using the Rhizocephalan parasite
Loxothylacus panopaei, that infects the mud crab Eurypanopeus depressus. Ten sites from
Florida to North Carolina and five replicate reefs within each site were selected. All infaunal
surveys were conducted within one week in August 2010. Mobile predators and environmental
factors were collected quarterly. To quantify number of adult L. panopaei infections, crabs were
examined for an externa under a dissecting microscope. Separate linear mixed models with site
as a random effect were run with both prevalence (%infected hosts) and parasite density
(#infected hosts/m2) as response variables. Model fits with parasite density as the response
explained a greater amount of variability then those evaluated using prevalence as the response.
Increased host density and habitat quality were correlated with higher adult parasite density,
suggesting biotic and abiotic factors work in concert to drive parasite abundance.
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Do other species of consumers affect triggerfish – urchin interaction strength
in Galapagos rocky subtidal food webs ?
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To assess the effects of consumer diversity in Galapagos subtidal food webs, we quantified
trophic cascade strengths between algae, two dominant urchin species (Eucidaris galapagensis,
Lytechinus semituberculatus ) and their consumers using a continuously-monitored “open”
experimental design. Urchin foraging rates, predation events and consumer presence and
behavior were monitored by daytime (11-13 hrs.) time-lapse photography at 1 sec intervals for
trials lasting 3-8 days at 10 m depth. Our experiments suggest that two triggerfish species
(blunthead, finescale) represent keystone consumers, accounting for > 90% of the mortality of
the pencil urchin Eucidaris despite their low abundance (present 0.3-2.1 % of the time). Other
consumers (Spanish hogfish, other triggerfish, sharks, sea lions, rays) were collectively present
in the area 26-31 % of the total experimental duration. Transient sharks, sea lions and rays
averaged 50-70, 20-65 and 60-70 sec/day, respectively. Current analyses are quantifying how the
presence of these top consumers affects the triggerfish –urchin – algae cascade. Results suggest
that Spanish hogfish, previously considered a top urchin predator, are in fact kleptoparasites on
triggerfish, increasing triggerfish handling time and scavenging partially-consumed Eucidaris.
Our results underscore the value of near continuous monitoring of direct and indirect interactions
in food web experiments.
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Predation risk drives resource specialization among sympatric shark species along a
subtropical coastal ecotone
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Gables, Florida; 2RJ Dunlap Marine Conservation Program, University of Miami, Florida;
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Apex predators control ecosystems through top down forcings resulting from direct mediated
changes in their prey, as well as through trait-mediated risk effects. Risk effects can have equal
or larger effect on prey populations, particularly in areas of high productivity and diversity. We
assessed the feeding ecology and trophic levels of three sympatric shark species (bull sharks,
blacktip sharks, and lemon sharks) in the Everglades National Park. Stable isotope analysis for
carbon-13 and nitrogen-15 were conducted on whole blood and fin samples, which retain
differential turnover rates. We found statistically significant differences in the niche volume and
mean values for both isotopes between species, with a clear overlap between bull shark carbon-

13 and both lemon and blacktip sharks. Further, by regressing isotope values from each tissue,
we found that individuals from each species seemed to specialize over time on the same
resources. We discuss our findings as they relate to ecological and evolutionary phenomena and
suggest that predation risk from apex predators (bull sharks in this study) may be driving our
observed results and leads to high diversity along subtropical, predator-rich ecotones.

Conservation and Management
Complex effects of casitas on spiny lobsters in the Florida Keys, FL (USA)
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Casitas are artificial shelters used to aggregate Caribbean spiny lobsters (Panulirus argus) for
capture, and are sometimes suggested to enhance lobster production in shelter-deficient habitats.
Conversely, casitas may have negative effects on growth, mortality, or susceptibility to disease
when lobsters are over-aggregated in them. Juvenile lobsters may be at particular risk, if they
forage less effectively or suffer higher predation near casitas where their prey are depleted and
predators more abundant. Casitas may thus pose an ecological trap for juvenile lobsters, if their
normally beneficial sociality leads to maladaptive shelter choices. We compared nutritional
condition, relative mortality, and disease prevalence of lobsters of various sizes in casitas and
natural shelters in adult and juvenile lobster habitats in the Florida Keys (USA). We found that
the ecological effects of casitas are complex and location-dependent. Juvenile lobsters in casitas
experienced higher rates of mortality than individuals in natural shelters; however, animals in
casitas were in better condition. The prevalence of PaV1 disease was unaffected by shelter use.
Thus, casitas in nursery habitats are ecological traps for juvenile lobsters, which are lured by
conspecifc odors to casitas where predation is more likely. Outside nurseries, casitas potentially
enhance lobster productivity by increasing lobster growth.
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The Impact of Sea Level Rise on the Population Distribution of the Fiddler Crab (Uca
pugnax) in Southern Delaware Salt Marshes.
Hanson, Cynthia K
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ckhanson@udel.edu

The marsh fiddler crab (Uca pugnax) plays a fundamental role in coastal saltmarshes by aerating
and mixing nutrients into the sediments with its burrowing behavior. Accretion rates in many
marshes can no longer keep pace with increased sea level rise (SLR) due to climate change,
risking land subsidence and habitat loss. This study worked to characterize the fiddler crab
populations in two Southern Delaware marshes through abundance and distribution field surveys,
and compared them to predictive Sea Level Affect Marshes Models (SLAMMs) for the area to
predict the impact of SLR on the crab populations and local marsh habitat. Results show that
while the crabs are found throughout the majority of the marsh, they are absent from pooling
areas of vegetation dieback. Fiddler crabs are most abundant in the low marsh near creek banks,
showing an affinity for regions optimal for burrowing with malleable substrates, lower water
content and moderate vegetation. Notably, it is many of these low elevation habitats that are

predicted to be lost or changed by SLR. The findings of this study could be applied and
expended to larger marshes along Delaware Bay and provide insight for preservation efforts and
coastal management in the future.
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Winter Flounder Estuarine Habitat Use and the Influence of Spring Temperatures
on Subsequent Year Class Strength
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Winter flounder habitat use was studied in New York / New Jersey Harbor in a long-term (20022010) monitoring study. Year-1 juvenile annual catch-per-unit-effort (CPUE) was highly
variable and positively correlated with annual egg abundances from the previous year. Adult
male CPUEs during the spawning season were positively correlated with annual egg abundances,
whereas a similar correlation was not significant for females. Adult abundances peaked in April,
the critical feeding period that follows spawning. Mean April water temperatures were
positively correlated with both egg abundances the following year and Year-1 juvenile CPUE
two years later. A similar correlation between April temperatures and Year-1 juvenile
abundances two years later was observed in another estuarine system for which longterm data
were available (Niantic Bay, CT). Temperature-enhanced benthic secondary production may
increase prey availability for foraging adults that need to restore energy reserves in order to
reproduce the following year. A direct examination of the timing of spring benthic secondary
production and winter flounder estuarine habitat use is needed to more fully understand the
observed relationship.
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Using seagrass density and its variability as an indicator for seagrass stability, resiliency,
and sustainability in the Indian River Lagoon, Florida
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Seagrass depth limits and the associated light compensation depth have been established in many areas,
including the Indian River Lagoon (IRL). Prior to a massive phytoplankton “superbloom” event in 2011,
many of the seagrass beds in the IRL were close to achieving their deep edge depth targets established

in 2005. However, despite seagrass expansion into deeper water, there appeared to be a “thinning” of
seagrass density within many beds during the past 10 years. A standard depth range between 0.4 and
0.8m was found to have the densest and most stable seagrass cover. This depth range, named the core
density zone (CDZ), allows for comparison between seagrass beds. Analysis of seagrass density within
the CDZ determined this thinning was more prevalent in areas of higher interannual variability. Stable
CDZ appeared to be the most important factor affecting seagrass resiliency during and after the
superbloom. The seagrass beds with highly variable density, and/or a density level lower than a
functional threshold, have suffered the most loss and have shown little to no recovery to date.
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Population modeling of the Rainwater Killfish, Lucaina parva, in Florida Bay
Marcum, P.
Guana Tolomato Matanzas National Estuarine Research Reserve, Ponte Vedra Beach, FL 32082
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The Comprehensive Everglades Restoration Project is working to restore freshwater sheetflow
back into the Florida Bay ecosystem. Changes to freshwater outflow may result in shifts of
benthic vegetation communities located in the bay, and indirectly, the fauna that utilize those
communities. Rainwater Killifish, Lucania parva, are an important species as predator, to
mosquito and crustacean larvae, and prey for many economically important sport fishes. This
study proposed to evaluate and model relationships between Florida Bay populations of L. parva
and environmental variables to understand how changes to the ecosystem may impact their
populations. Multivariate Regression Tree models were used to identify primary environmental
explanatory variables and population response variables (e.g. abundance, presence-absence, age
class). Models indicated that presence-absence data was sufficient to model L. parva
populations. Populations were found most frequently in dense (cover ≥50%), shallow water
(<1.8 m) grass beds in the western portion of Florida Bay. These results suggest that populations
of L. parva would be expected to shift in tandem with shifts of seagrass beds resulting from
restoration efforts. This indicates that management efforts should focus on protecting benthic
vegetation, specifically seagrass beds located in western Florida Bay, in order to maintain
Lucania parva populations.
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Benthic Habitat-Based Framework for Ecological Production Functions: Case Study for
Utilization by Estuarine Birds in a Northeast Pacific Estuary
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Habitat-based frameworks have been proposed for developing Ecological Production Functions
(EPFs) to describe the spatial distribution of ecosystem services. As proof of concept, we
generated EPFs that compared bird use patterns among intertidal benthic habitats for Yaquina
estuary, Oregon, USA. Visual censuses quantified abundance of bird groups and general species
richness in: Zostera marina (eelgrass), Upogebia (mud shrimp)/mudflat, Neotrypaea (ghost
shrimp)/sandflat, Zostera japonica (Japanese eelgrass), and low marsh estuarine habitats. Also
assessed were (1) spatial variation within a habitat along the estuary gradient, and, (2) temporal
variation based on bi-monthly samples over a year at five tidal ranges. Z. marina was an
important estuarine habitat based on nearly all metrics of bird use, except for shorebird densities.
This suggests that reductions in native eelgrass habitat may reduce the abundance and diversity
of birds in Yaquina estuary. A benthic habitat based assessment appears generally feasible for
developing relative EPFs related to the presence of birds within estuarine systems.
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Theory of spatial management for sex-changing fishes
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Marine reserves are increasingly popular tools for biodiversity conservation and fishery
management, and their design and expected success is based largely on the results of spatial
population models. Most models of population dynamics in reserves have ignored differences
between male and female fish, implicitly assuming that there is always a 50:50 sex ratio. Yet
many important fish species are protogynous hermaphrodites (older, larger females change into
males, as in many groupers), so fishing not only reduces abundance but also shifts the
operational sex ratio, further disrupting reproduction. Although this effect has been observed in
a few field populations, there is no general theory explaining how spatial fishery management
should account for this life history. We developed a spatially explicit model of a generic
hermaphroditic fish population to examine the factors affecting the success of spatial
management. We varied the cues triggering sex change, spawning functional response (the
relationship between sex ratio and fertilization success), reserve scenarios, and the fishing
mortality rate. We found that successful spatial management depended heavily on the spawning
functional response, since this determined the consequences of having too few male fish.
Unfortunately this relationship is poorly known and a worthy target of future research.
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Marine protected areas (MPAs) potentially reverse the development of fishing−induced
traits in exploited populations of coral−reef fishes
Fidler, R.Y.; Turingan, R.G.
Florida Institute of Technology, Melbourne, FL 32901. rfidler2011@my.fit.edu

Size−selective fishing pressure causes directional shifts in body size toward the predominance of
smaller and early maturing individuals in exploited fish populations. Small, early−maturing fish
exhibit significantly reduced reproductive output, and therefore, reduced fitness. Although
previous studies have shown significantly higher fish density and biomass within MPAs
compared to adjacent fished reefs, the evolutionary implications of MPAs have been largely
ignored in contemporary research. This study determined the variation in body−size frequency
distribution, fish length, length−at−age, and Gonadosomatic Index (GSI) between MPAs and
adjacent fished reefs to advance our understanding of the evolutionary implications of MPAs.
Results revealed that: (1) about half of the MPAs surveyed had significant shifts in
size−frequency distribution, skewed towards larger−bodied fishes compared to adjacent fished
reefs; (2) the occurrence of significant shifts in size−frequency distribution was not affected by
MPA age and size; (3) large−bodied fish were younger inside MPAs than same−size
conspecifics in adjacent fished reefs; and (4) fish inside MPAs matured at an older age and larger
body size than conspecifics in adjacent fished reefs. These results indicate that by eliminating
fishing pressure within their boundaries, MPAs may ameliorate the adverse evolutionary effects
of fishing on exploited fish populations.
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Hurricane Sandy had devastating impacts to coastal regions of the Mid-Atlantic with damage to
infrastructure, homes, and natural ecosystems. In particular, the storm negatively impacted
Submerged Aquatic Vegetation (SAV) beds, attributed to storm surge, island breaches, flow
acceleration, and erosion. In an unplanned BACI study, SAV was surveyed prior to the storm
(2012) and then again in 2013. Results indicate that over 66% of 337 post-Sandy survey plots
which previously had substantial SAV cover, were devoid of SAV and the remaining plots had
significantly reduced spatial coverage and shoot density (78% and 75%, respectively). We also
investigated several SAV donor and restoration sites to assess impacts. These data indicate that
for some donor sites, spatial coverage was severely depleted (28% cover remaining), while
others showed moderate reductions (58-69% cover). For the restored sites, spatial coverage
varied between 35-63% and appeared to have sustained similar losses due to Sandy but remained
intact. Previous research in this region from a localized algal loading event in 1998 showed it

took over 6 years for natural recovery of SAV to occur. Given the scale and magnitude of the
losses seen due to Hurricane Sandy, projected natural recovery of losses may take decades.
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Development of a nucleic acid based specific growth model for juvenile blue crab
Callinectes sapidus
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The identification and evaluation of habitats that function as nurseries for marine species has the
potential to improve species’ conservation and management. A key component for assessment
nursery quality is the estimation of individual growth within a habitat. However, the discrete
growth pattern of crustaceans presents a challenge for the use of many traditional techniques to
be performed in situ to accurately reflect growth over a short temporal scale. Nucleic acid ratios
(R:D), may offer an advantage for measuring in situ growth of crustaceans. To evaluate the
potential for R:D ratios as an indicator of growth in juvenile blue crab (Callinectes sapidus), we
developed and validated an R:D-based index of growth in the laboratory for juvenile (30-50mm
carapace width) crabs. R:D-based growth estimates of crabs collected in the Patuxent River, MD
indicated that growth ranged from 0.08-4.32 (g ·g-1·d-1). There was no effect of size on growth,
whereas there was a weak, but significant effect of date. These data provide insight into patterns
of habitat-specific growth and production within local tributaries. Our results highlight the
complexity of the biological and physical factors which regulate growth of juvenile blue crabs in
the field.
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Classifying Benthic Habitats is Complex, and that’s what Epifaunal Invertebrates Like
about It
Henkel, S. K. ; Hemery, L.
Hatfield Marine Science Center, Oregon State University, Newport, OR 97365
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As demands for ocean space increase (marine reserves, renewable energy, aquaculture),
identification of marine habitats hosting sensitive biological assemblages has become a priority.
Epifaunal invertebrates in particular are an increasing conservation concern as many traditional
(bottom-contact fishing) and novel (marine renewable energy) ocean uses have the potential to
displace or otherwise impact these sedentary/sessile and slow-growing creatures.
Macroinvertebrates play vital roles from enhancing habitat to providing food for other
organisms. We have surveyed benthic invertebrate communities and habitats in the shelf waters
of the Pacific Northwest to assess baseline biological and geological patterns in areas of potential
marine renewable energy development and marine reserve establishment. Here we report on
epifaunal invertebrate assemblages and associated substrata using footage collected by ROV in
2011 & 2012. More diverse epifaunal assemblages were associated with rock-dominated habitats
than mud-dominated. Species assemblages also differentiated between complex rock
combinations and smooth rocks. We did not detect differences between bare and mud-covered
smooth rocks. Lower diversity and more motile invertebrates were associated with low-relief
unconsolidated habitat. The aim of this research is to classify and map the seafloor in a way that
represents benthic habitats reflective of biological species assemblage distributions, rather than
solely geological features.
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Abstract:
Staghorn coral, Acropora cervicornis, was once a major component of the Caribbean coral reef
community greatly contributing to habitat complexity and reef growth. However, since the
1970’s populations have rapidly declined resulting in a dramatic shift in population structure. In
response, restoration efforts have been implemented throughout the Caribbean. In this study, a
reciprocal transport was conducted between two geographically separate coral nurseries along
the Florida Reef Tract (FRT) in effort to expand existing restoration efforts and to better
understand the response of this species to environmental change. Relocated A. cervicornis
fragments had high survival (>90%), whereas the biological responses, including growth rates
and zooxanthellae densities, were significantly different in response to being relocated between
regions of the FRT. The results from this study suggest that A. cervicornis can be relocated along

various regions of the FRT. Even so, small-scale regional differences between the regions appear
to significantly alter the physiological responses of this species. Overall, this study supports
collaborative restoration efforts throughout the FRT. In addition, this study may be able to
provide insight in to how regional difference may influence the physiological response of A.
cervicornis in light of predicted climate changes.
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Interactive effects of grazing and desiccation stress on macroalgal biomass at subtropical
rocky shores exposed to variable wave action
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In contrast to temperate regions, perennial macroalgae are virtually absent at the mid intertidal
level of tropical shores, and energy transfer through benthic herbivores may rely on the
consumption of early stages of ephemeral algae. We evaluated the interactive effects of
desiccation stress and mesoherbivore grazing in the regulation of ephemeral macroalgal standing
stock along a subtropical coastline exposed from weak to moderate wave action. In sheltered
locations, herbivores controlled macroalgal growth, but increased water motion at more exposed
sites allowed ephemeral algae to grow faster and reach a canopy size beyond grazing control.
Because nitrate concentration in the water column remained remarkably low, we suggest that
increased water flow could have facilitated nutrient uptake and thus algal blooming. Higher
density of herbivores at exposed rocky shores is thus best explained by bottom-up plantherbivore interactions. In spite of exposure to very high temperature, desiccation stress was
apparently less important. Exposure to direct sunlight, however, prevented Ulva sp to colonize
open control plots. Our results indicate that overall macroalgal standing stock will depend on the
identity of competent propagules when clear spaces are made available, and on the outcome of
competition between Porphyra and Ulva during the early post-settlement period.
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In contrast to temperate regions, perennial macroalgae are virtually absent at the mid intertidal
level of tropical shores, and energy transfer through benthic herbivores may rely on the
consumption of early stages of ephemeral algae. We evaluated the interactive effects of
desiccation stress and mesoherbivore grazing in the regulation of ephemeral macroalgal standing
stock along a subtropical coastline exposed from weak to moderate wave action. In sheltered

locations, herbivores controlled macroalgal growth, but increased water motion at more exposed
sites allowed ephemeral algae to grow faster and reach a canopy size beyond grazing control.
Because nitrate concentration in the water column remained remarkably low, we suggest that
increased water flow could have facilitated nutrient uptake and thus algal blooming. Higher
density of herbivores at exposed rocky shores is thus best explained by bottom-up plantherbivore interactions. In spite of exposure to very high temperature, desiccation stress was
apparently less important. Exposure to direct sunlight, however, prevented Ulva sp to colonize
open control plots. Our results indicate that overall macroalgal standing stock will depend on the
identity of competent propagules when clear spaces are made available, and on the outcome of
competition between Porphyra and Ulva during the early post-settlement period.
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Sponges play key functional roles in the cycling of carbon and nutrients on coral reefs by
modifying the properties of seawater as it is pumped through a complex aquiferous system.
Some species span several magnitudes of size as they grow and exhibit variable morphologies;
however, few quantitative assessments of sponge pumping have considered how sponge form
affects function. We measured excurrent seawater velocities of 280 giant barrel sponges
(Xestospongia muta) at sites in the Florida Keys and Bahamas using Acoustic Doppler
velocimeters to quantify pumping rates of this dominant reef species. Specifically,
measurements were used to (1) determine the relationship between osculum velocity
distributions and sponge morphology, (2) describe the scaling relationship between pumping
rates and sponge size, and (3) investigate temporal variation of pumping rates and sensitivity to
environmental changes. Osculum velocity distributions were parabolic and correlated with the
morphology of the spongocoel. Pumping rates scaled isometrically with sponge size; however,
pumping rates may be reduced for extremely large sponges. Pumping rates were relatively
constant over short temporal scales, but generally varied over longer scales associated with tidal
cycles. Water-column turnover estimates suggest that populations of X. muta may exert
considerable influence over ecosystem processes on Caribbean coral reefs.
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Engineering or food? Mechanisms of facilitation by a habitat-forming invasive seaweed
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Non-native species that form novel habitats strongly affect ecosystem processes. The effects of
these ecosystem engineers can be both positive and negative, but the mechanisms behind their
effects are not well described. In this study we determined the relative importance of the three
main mechanisms by which invasive habitat-forming ecosystem engineers can facilitate native
fauna. The engineer may provide new physical structure that reduces harsh abiotic conditions or
gives refuge from predation (both engineering mechanisms), or provide a new profitable food
resource (a trophic mechanism). The invasive seaweed Gracilaria vermiculophylla is a novel
addition to estuarine intertidal mudflats of the southeastern USA. The epifaunal amphipod,
Gammarus mucronatus, is up to 100 times more abundant on Gracilaria-invaded mudflats
compared to uninvaded mudflats. Feeding assays, a survivorship experiment and stable isotope
analysis demonstrated that Gammarus consumes little Gracilaria and cannot survive on
Gracilaria alone. However, the structural engineering effects of Gracilaria greatly enhanced the
survivorship of Gammarus when exposed to predators during high tide and when exposed to
harsh abiotic conditions during low tide. Our results demonstrate that invasive habitat-forming
ecosystem engineers can dramatically affect the distribution and abundance of native species by
providing a novel protective structure.
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How the tempo of succession can close the window of opportunity for alternative
states in the Gulf of Maine
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Mussels and rockweeds exist as alternative states within sheltered bays of the Gulf of
Maine, but this may not be true on exposed shores. The dichotomy between sheltered
versus exposed shores may depend on how long sites are susceptible to invasion. Here we
test the effects of consumers and clearing size at six sites along an exposure gradient using
a fully factorial design. Exposure was defined using dynamometers; range of readings: 110 m/sec. Clearings were created in rockweed stands, and Fucus vesiculosus cover was
sampled at 11, 19, 23 and 26 months. There were significant interactions, leading to three
conclusions. 1) Sheltered sites close more slowly than exposed sites (cover at 26 months:
27% at sheltered sites; 73% at exposed sites). 2) Consumers affect succession at sheltered
sites but not exposed sites (cover in cages versus controls: 39% vs. 7% at sheltered sites;
68% vs. 54% at exposed sites). 3) Clearing size affects succession at sheltered but not at

exposed sites. Results suggest succession on exposed shores sites is faster and unaffected
by consumers or clearing size. The window for alternative states is shut sooner and with
more certainty on exposed shores than on sheltered shores.
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Nitrogen processing and removal is a key ecological service provided by estuaries. Nitrogen
removal processes (i.e., anammox, denitrification) and recycling processes (i.e., nitrification,
DNRA) are mediated by microbial communities in estuarine sediments. The magnitude of these
processes and the degree to which they are coupled varies across estuaries, in part due to
differences in morphology and hydrology. To better understand these differences, we constructed
a network model of the microbial nitrogen cycle for a polyhaline site in the New River Estuary
(NRE), NC and compared it to a similar model for the Cape Fear River Estuary (CFRE), NC. We
hypothesized that the NRE would have a greater degree of cycling and process coupling than the
CFRE due to its broad, shallow structure and long flushing time. We applied Ecological Network
Analysis (ENA) to both models, and found that the NRE has only 28% of the overall system
activity of the CFRE, but more than double the amount of internal nitrogen cycling. There is also
substantially more process coupling in the NRE. These results for the NRE could be attributed to
its flushing time and semi-lagoonal structure, both of which allow nitrogen to be extensively
recycled before exiting the system.
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Pan-Svalbard decadal growth rate variability and environmental regulation in the
Arctic bivalve Serripes groenlandicus
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Understanding the consequences of climate change in the Arctic requires linking ecosystem
responses to environmental variations over a range of temporal and spatial scales. The shells of
Arctic bivalves provide continuous records of environmental conditions spanning decades to
centuries. We examined growth rates and temporal growth patterns from over 300 circumpolar
Greenland Cockles (Serripes groenlandicus) collected between 1997 and 2013 from 12 sites
around the Svalbard archipelago with widely varying environmental conditions. Absolute
growth was up to 3 times greater at the most strongly Atlantic-influenced locations compared
to the most Arctic-influenced sites, and growth performance was generally greatest at sites
closest to the West Spitsbergen Current. Growth chronologies up to 38 years in length
exhibited substantial inter-site variability, but there were also common temporal features
consistent with phase-shifts in large-scale climatic drivers. There was also evidence of local
manifestations of the large-scale drivers; sea temperature atmospheric pressure, and sea ice
extent all affected growth. Sclerochronological proxies can be useful retrospective analytical
tools for establishing baselines of ecosystem variability and for identifying key ecosystem
drivers across spatial and temporal scales.
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Mobile substrate: quantifying back reef rubble movement
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Few studies have quantified how much coral rubble moves, despite its abundance in reef
habitats. Rubble is especially relevant to an ongoing study of coral recruitment because mobile
substrate may hinder larval settlement and survivorship, as well as complicate temporal
surveying methods. We tagged rubble pieces at a reef flat in Biscayne National Park (Miami, FL)
and recorded total displacement and bearing over multi-week sampling periods to observe trends
in movement across the site. Few samples were displaced during an especially calm period,
while rubble pieces moved as far as 8 m during periods with more severe weather. The second
part of this study examined wave parameters required to move cylinders along a flat surface.
Scaled cylinders representing pieces of rubble were placed into the wave path at the RSMAS
Air–Sea Interaction Saltwater Tank. Different combinations of wave frequency and amplitude
were generated to better understand the threshold for “rubble” movement for both individual
cylinders and groups more commonly seen in the field. High frequency wave action was found
to displace the cylinders more effectively than bottom current. A better understanding of the
mobility of coral rubble will lend insight to the obstacles facing coral recruitment on reef flats.
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Sea urchin barrens as alternative stable states of collapsed kelp ecosystems
Filbee-Dexter, K.; Scheibling, R E.
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Sea urchin barrens are benthic communities on rocky subtidal reefs that are dominated by
urchins and coralline algae; in the absence of intense herbivory by urchins, these barrens support
luxuriant seaweed communities such as kelp beds. Barrens are characterized by low primary
productivity and complexity relative to kelp communities and are generally considered a
collapsed state of the kelp ecosystem. To assess the stability of sea urchin barrens and potential
for return to a kelp-dominated state, we document temporal and spatial patterns of occurrence of
barrens along temperate and polar coasts. We examine the drivers of phase shifts in these areas,
the threshold levels of urchin abundance that trigger abrupt changes in ecosystem state, and the
feedback mechanisms that stabilize each state. We find evidence in several regions that
transitions between barrens and kelp beds are characterized by discontinuous phase shifts, with
different thresholds for forward (to barrens) and reverse (to kelp beds) shifts, in accordance with
alternative stable-state dynamics. Climate change and anthropogenic impacts play important
roles in altering alternative stable-state dynamics and triggering phase shifts. Recovery of the
kelp state may be possible, but necessitates a clear understanding of the thresholds and
stabilizing factors for a given system.
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enaR: An R package that facilitates comparison of ecosystem structure and function with
network analysis
Stuart R. Borrett1; Matthew K. Lau2; David E. Hines1
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Network ecologists investigate the structure, function, and evolution of ecological systems using
network models and analyses. Ecosystem Network Analysis (ENA) maps the exchanges of
energy and nutrients through the biological community and physical environment. Example
networks include models of food webs and biogeochemical cycling. While many algorithms
exist for ENA, few software tools exist that collect algorithms from the diverse perspectives that
comprise the subfield into a unified and easily extensible package that facilitates comparisons

within and between ecosystem models. enaR, an analytical package written in R, strives to
accomplish these goals. It contains many commonly used algorithms including structural, flow,
storage, utility, ascendency, and mixed trophic analyses. In addition, all code is available for
users to evaluate, modify, and extend. Here, we illustrate how the software facilitates
comparison between two models of nitrogen cycling in the Cape Fear River Estuary and metaanalysis across a library of 100 ecosystem models included with the package. We expect this
software capability to grow with user contributions and extend the community of ecologists
using network analysis.
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A network model comparison predicts how seawater intrusion will alter coupling among
estuarine nitrogen cycling processes
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Seawater intrusion into the freshwater portions of estuaries alters water chemistry and may
impact microbial nitrogen cycling processes. Recent research suggests that some nitrogen
cycling processes, such as nitrification, denitrification, and anaerobic ammonium oxidation
(anammox), may be inhibited by seawater intrusion, while other processes such as dissimilatory
nitrate reduction to ammonium (DNRA) may be enhanced. The interdependence of these
processes on each other through coupling suggests that changes in the rates of these processes
from seawater intrusion may substantially alter the estuarine nitrogen cycle. Ecological network
analysis was used to compare the coupling of nitrogen cycling processes in network models of
two sites in the Cape Fear River Estuary, NC: one oligohaline and one polyhaline. We
hypothesized that coupled nitrification-denitrification and nitrification-anammox would be
proportionally greater, while coupled DNRA-anammox would be proportionally smaller, at the
oligohaline site. Linear inverse modeling techniques were used to conduct an uncertainty
analysis to assess the strength of the model results, and showed support for greater nitrificationdenitrification and reduced DNRA-anammox at the oligohaline site. These findings imply that
seawater intrusion may inhibit the removal of ammonium from estuaries, and therefore may
exacerbate eutrophication.
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Zostera marina and Ruppia maritima in the Chesapeake Bay: Ecosystem Services Changes
with Changing Environment
Emily French; Kenneth Moore
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Zostera marina and Ruppia maritima are the two most prevalent seagrass species in the
polyhaline Chesapeake Bay, and Z. marina is currently in decline in this region as a result of
poor water quality conditions and summertime temperature stress. Annual monitoring has shown
that in some areas, R. maritima has expanded, replacing Z. marina as it has declined in
abundance. R. maritima, an efficient colonizer tolerant of a wide range of temperatures, has a
shorter canopy, narrower blades, and smaller root system than does Z. marina, the historically
dominant seagrass in the Chesapeake Bay. A continued decline of Z. marina and subsequent
replacement with R. maritima may therefore be associated with changes in ecosystem services,
including faunal assemblages, nutrient cycling processes, and erodibility potential. My research
evaluates Chesapeake Bay sites where both seagrass species occur and where R. maritima has
been replacing Z. marina, and the objective is to evaluate the potential for R. maritima expansion
to ameliorate the detrimental effects of Z. marina loss. This study has implications for areas
worldwide where dominant seagrasses are in decline and replacement by historically nondominant seagrass species capable of survival in a changing environment is occurring.
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Spatial heterogeneity drives biodiversity in the Indian River Lagoon
Robert Virnstein, Seagrass Ecosystems Analysts, seagrass3@gmail.com
The Indian River Lagoon (IRL) is not a uniform bowl of heterogeneous water. Rather, it is
closer to the opposite. A couple examples: (a) Fishes in the north are of primarily
temperate origin, versus tropical origin in the south. These two areas are 2 degrees of
latitude apart and separated by a major biogeographic transition, Cape Canaveral. (b)
Discharges from Lake Okeechobee have no effect on Banana River or Mosquito Lagoon –
with poor flushing and the large spatial separation, these north and south parts of the IRL
behave almost as separate, independent systems. Huge variation also occurs on very local
scales, even a few meters. Plus, there is a huge diversity of shorelines, sediment types,

salinity, water quality, flushing rates, tides, temperature, closeness to inlets, and especially
vegetated habitats – mangrove forests, marsh, seagrass, and macroalgae. Diversity,
especially habitat diversity, is NOT adequately measured simply as a list. Even the same
habitat type varies by location (meters to hundreds of kilometers), adjacent habitat, and
time. Any given square meter is different than every other of the 900 million square
meters in the Lagoon, and the same square meter is different from season to season and
year to year.
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Effects of polychaete diversity on ecosystem functioning in coastal sedimentary
environments
Belley, Rénald; Snelgrove, Paul
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Benthic macrofauna in marine sediments play key a role in numerous ecosystem processes, such
as carbon and nutrient cycling. To study the effect of benthic biodiversity on ecosystem
functioning, we collected push cores from Saanich Inlet and the Strait of Georgia, British
Columbia, in May and July 2011 using the ROV ROPOS. Data from the VENUS observatory at
these locations clearly shows low bottom water oxygen content in Saanich Inlet in contrast to the
well-oxygenated Strait of Georgia nearby. Sediment cores were incubated for 12-24 hours to
measure oxygen uptake and nutrient efflux, followed by determination of macrofaunal
composition. PERMANOVA results indicate significantly lower polychaete community
abundance and diversity in Saanich Inlet than in the Strait of Georgia. MANOVA results also
indicate significant differences in sediment community oxygen consumption (SCOC) and
nutrient effluxes (phosphate and nitrate) linked to polychaete diversity. Interestingly, linear
regressions show a negative relationship between polychaete diversity and SCOC and a positive
relationship between polychaete diversity and nutrient effluxes. These results indicate that SCOC
might be more influenced by polychaete community composition than by diversity per se, or that
a full view of the relationship between SCOC and diversity may require inclusion of other
benthic groups.
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Assessment of particulate removal associated with the presence of oyster (Crassostrea
virginica) structure in a tidally dominated creek system
Lemon, M.G.1; Posey, M.H.1,2; Mallin, M.A.1; Alphin, T.D.1
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The eastern oyster (Crassostrea virginica) is a vital ecosystem engineer species, providing a
number of ecosystem services that structure and maintain estuarine environments. Their most
notable ecosystem services include filtration, substrate stabilization, nutrient cycling and habitat.
Many restoration efforts focus on water quality improvement that includes both biological
filtration and removal due to particulate settlement through hydrodynamic changes associated
with oyster reef structure. The objective of this study was to determine the relative contribution
from oyster filtration and passive sedimentation in an intertidal creek system. Loss of particulates
as water traveled over target oyster reefs was calculated based on change in concentration of Chl
a and TSS between upstream and downstream locations. These rates of removal were compared
to active biodeposition rates and published values of removal. To distinguish between active and
passive removal comparisons were made following oyster reef defaunation. Results show
consistent patterns of removal between upstream and downstream locations. The defaunation
experiment indicated a strong influence of passive removal due to the physical structure of the
reefs. The interaction between filtration and hydrodynamic factors indicates a highly dynamic
relationship that works to remove and sequester suspended particulates in these intertidal
systems.
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After the Blooms: Is Seagrass Recovery in the Indian River Lagoon Recruitment Limited?
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Catastrophic seagrass loss of seagrass has occurred in the Indian River Lagoon, Florida, due to
two consecutive years (2011-2012) of unprecedented phytoplankton “super blooms”. Shading
resulted in widespread loss of seagrass, with up to 100% loss at many sites in the northern IRL;
lagoon-wide approximately 42% (33,000 acres) was lost. Two years later, some sites have begun
to recover, but large areas of the Lagoon show no recovery, despite seemingly adequate water
quality for growth. In July 2013, we established experimental plots at three sites to determine if
seagrass recruitment might be limiting recovery. We surprisingly discovered that a major
impediment to recolonization at two sites (near Pineda Causeway and Turkey Creek) may be
grazing; plugs not protected by cages were rapidly grazed. At our third site (Wabasso), grazing
was not significant. With caging, survival rate at all sites was 100%, although cages began to
negatively impact survival and growth after four months. Our initial results suggest that, in the

absence of grazing pressure, environmental conditions present at all three sites are favorable for
seagrass recovery. Of course, we do not know how the transplants will fare over the winter …!
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Population dynamics and ecology of the peppermint shrimp, Lysmata boggessi, a
protandric simultaneous hermophrodite from the west coast of Florida
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Marine invertebrates are collected in large numbers from the wild to supply the aquarium
trade. The demand for species which provide ecological services, such as grazing, has increased
substantially in recent decades. However, the basic biology, life history, and ecological function
of many of these organisms are unknown, and therefore the consequence of their exploitation is
uncertain. The peppermint shrimp, Lysmata boggessi, has gained popularity amongst home
aquarists and is one of the most heavily fished ornamental species in Florida. We sampled
shrimp each month for a year to develop a time-series of temporal changes in population
structure and reproductive characteristics. We also performed a series of habitat selection and
experiments that suggest shrimp use a multitude of substrates, but are reliant upon daytime
refuges found in natural hard-bottom. These social shrimp show propensity to aggregate within
these refuges, but the reason for their gregarious behavior is also unknown. Knowledge of
peppermint shrimp biology and ecology will help to better gauge the effects of fishing on the
shrimp and the communities from which they are harvested.
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Shaking the parrotfish tree: hybridization in a peripheral environment produces phenotypic
novelty
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An increasing range of examples show that hybridization can play a creative role in generating
new phenotypes and even new species. Yet there are few examples of hybrid zones among
tropical reef-fishes, and these involve closely related species. We sequenced four nuclear
introns in samples of the parrotfishes Scarus compressus, S. ghobban, and S. perrico from the
Pearl Islands. These nuclear markers provide clear evidence that each of five S. compressus was
an F1 hybrid resulting from crosses between S. ghobban and S. perrico. Each S. compressus
sample was heterozygous at each locus, carrying diagnostic alleles for each parental species.
Since the range of S. compressus (described in 1916) extends from the Gulf of California to
Ecuador, this morphospecies is either maintained by constant (and frequent at some sites)
hybridization, or is the product of homoploid hybrid speciation in which recombinant genotypes
(F2 hybrids, etc.) have yet to be documented. We will further evaluate these two hypotheses
with larger sample sizes and new genetic data from Baja California. Regardless of mechanism,
to our knowledge this is the first evidence of the formation of a region-wide hybrid zone that
involves hybridization between distantly related parrotfishes.
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Biogeography is not neutral: a case study in the Chilean intertidal
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The study of genetic diversity within species has been effectively used to explore the
mechanisms supporting major biogeographic transitions. The Chilean barnacle
Notochthamalus scabrosus is an unusual example of a single taxon spanning two
biogeographic transition regions, and our data show that shifts in allele frequencies
correspond to the biogeographic transitions; that a combination of physical oceanographic
transport and natural selection are involved in maintaining this phylogeographic pattern;

and that there are strong patterns of cytonuclear disequilibrium suggesting selection could
act on the electron transport chain, a common target for adaptive differentiation of
populations. This combination of physical and adaptive forces appears to be linked to
overall biotic diversity on the Chilean coast.
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An integrated modeling approach to assessing linkages between environment, organism
and phenotypic plasticity.
Padilla, D.K.1; Grünbaum, D.2
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200 words
Many of the most interesting questions in evolutionary ecology, especially those involving the
functional significance of organismal traits, intrinsically transcend levels of biological
organization and typically involve multiple interacting biological mechanisms. We present a
conceptual framework for a modeling approach that incorporates elements from environments,
populations, individuals, and intra-organism dynamics such as physiology and behavior. To give
substance to our conceptual framework, we develop a focal case study involving phenotypic
plasticity in the tooth morphology of snails in the genus Lacuna. We use this case study to
illustrate ways in which questions about the evolution and ecology of organism function
intrinsically span all of these organizational levels. Specifically, we test whether there is
evidence for strong selection to reduce the lag time between environmental change and the
expression of a new phenotype. Integrative quantitative models such as the one presented also
provide roadmaps for the large-scale collaborations among diverse disciplinary specialists
needed to gain deeper insights into evolutionary ecology of functional traits.
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Contemporary co-evolution of gamete recognition proteins in sea urchins
Levitan, D.R.
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Sperm and eggs that are broadcast into the sea face an uncertain fate because they might come
into contact with too few or too many sperm, as either competitors or mates, or because the
gametes they encounter are partially or fully incompatible. The selective forces generated by
patterns of sperm availability might drive the rapid evolution of gamete recognition proteins.
Here I examine how sperm and egg recognition proteins in the sea urchin Strongylocentrotus
franciscanus have co-evolved over several hundred years associated with the extirpation of sea
otters from the Pacific Northwest and the resulting explosion of sea urchin abundances, and

thus sperm availability, along this coast. Over this time-span allele frequencies in the sperm
bindin protein has shifted from one common allele that performs best at low densities to the
emergence of a second common allele that is resistant to polyspermy at high densities. This
pattern is mirrored by change allele frequencies in the egg receptor for sperm bindin and also
results in the contemporary development of linkage-disequilibrium between these sperm and
egg proteins. These results suggest that gamete recognition can evolve rapidly with shifts in
abundance allowing individuals to successfully reproduce under changing demographic
conditions.
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Different things do different things in different places: a story of sexual plasticity in a wide
spread invasive sea anemone, Diadumene lineata
Ryan, W.H. ; Miller, T. E.
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Observed differences in life history strategy are often interpreted as adaptive, however this is a
difficult hypothesis to test in natural systems. Characterizing the stimuli for and consequences of
plasticity in species that can switch between sexual and asexual reproduction is one way to look
for the adaptive value of these different strategies. The globally invasive sea anemone,
Diadumene lineata, shows a temperature-dependent fission rate that results in anemones at
poleward latitudes staying larger and dividing less frequently than individuals in more equatorial
environments. However, a year-long reciprocal transplant-style experiment shows that
individuals from New England have a lower fission rate and maintain larger body sizes across all
temperatures than do individuals from the Gulf coast suggesting that a latitudinal gradient in life
history plasticity exists and that this co-gradient pattern amplifies the differences in life history
strategy between populations. These results support further of study the evolution of life history
strategies and plasticity in this amenable species.
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A New Comparative Genomic Approach for Understanding Adaptation to Extreme
Environments Applied to Ctenophores and Depth
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Deep-sea animals are exposed to extreme environments including immense hydrostatic
pressures. Adaptation to these conditions involves extensive physiological and genomic
innovations. The number of ways a particular gene can evolve in response to the same set of
extreme conditions is limited, which presents the opportunity to identify convergent adaptive
evolutionary events using comparative genomic methods. The major classes of ctenophores
(comb jellies) contain both shallow and deep-sea dwelling species setting up a framework from
which these events can be detected. We have sequenced transcriptomes from dozens of
ctenophore species representing a broad range of depths. We have constructed gene phylogenies
and have identified instances where gene relationships reflect ecology (i.e., clades based on
habitat depth) rather than true species relationships. We have identified several genes showing
convergent evolution including protein geranylgeranyltransferase type II, an enzyme that
modifies the functionality of lipid-bound proteins, and sulfoacetaldehyde acetyltransferase, an
enzyme involved in a pathway important for osmosis in deep-sea animals. We have strong
evidence that sulfoacetaldehyde acetyltransferase was horizontally transferred from bacteria.
This work has uncovered key molecular events that have contributed to the ability of animals to
adapt to or from extreme environments. This method can be applied to myriad ecological
questions.
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Divergence of vision-based object tracking in a three-spined stickleback species-pair
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Three-spined sticklebacks (Gasterosteus aculeatus) have become a robust model system to study
mechanisms of ecological speciation. Much of this work has focused on morphological and
physiological changes as a result of directional selection; however, less is known about changes
in sensory performance and behavior. Here, we show differences in behavioral responses to
visual stimuli in a parapatric species-pair using an optomotor assay. These studies were
conducted at Paxton Lake, British Columbia, using a well-studied limnetic-benthic species pair.
Non-reproductive female sticklebacks were caught in the breeding season (May 2013) and tested
for optomotor responses to vertical stripe stimuli of varying spatial and temporal frequencies.
Limnetic sticklebacks showed positive responses above a spatial and temporal threshold,
whereas benthic sticklebacks did not show responses to any of the spatial or temporal
frequencies tested. A closely related allopatric species from an adjacent lake also failed to exhibit

an optomotor response. However, all species tested exhibited other related visual behaviors
(optokinetic responses), suggesting that visual reflexes are still conserved and the animals are not
blind. We suggest that this divergence is a result of changes in both visual function and visually
mediated schooling behavior and is influenced by their ecology.
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An “inordinate fondness” for mesograzers? Herbivory promotes speciation in aquatic
Crustacea
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Overcoming the challenges associated with feeding on plants is considered a key innovation that
has led to the spectacular evolutionary radiation of herbivorous insects on land. In the ocean,
crustaceans are the dominant small herbivores consuming seagrass and algae, but relatively few
taxa feed on multicellular plant material. Using sister-clade analysis of isopods, amphipods and
decapods, herbivorous genera had consistently higher species diversity than did non-herbivorous
genera although always by less than an order of magnitude. This stands in stark contrast to
insect herbivores, which are typically orders of magnitude more speciose. Herbivory likely
increases the resource base available to marine consumers and thus speciation opportunities.
However, coevolutionary arms races which typify many terrestrial plant-insect intearctions are
rare among marine mesograzers and seaweeds, and this rarity may help to explain lower levels of
net speciation in the sea.
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Queen conch distribution and population assessment near Port Everglades inlet, FL
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The queen conch (Strombus gigas) is a large gastropod found throughout the Caribbean
including Florida. Overfishing and habitat loss have led to a Caribbean-wide decline resulting in
regional protections. On Florida’s east coast aggregations of conch were previously reported just
south of a major shipping port near Ft. Lauderdale, an unusually high latitude. This study was
designed to investigate the spatial extent and population demographics of conch. In summer
2012, broad scale population surveys were conducted to document benthic cover and conch size
data along 72 random transects stratified across four habitats within 2 km north and south of the
inlet. Significantly more conch were found on the colonized pavement west (CPW) south habitat
than any other. Benthic cover data analyses suggests that CPW south may have a unique
community composition dominated by macroalgae and sand. In summer 2013, the CPW south
habitat was surveyed using cross-shelf transects. Five hundred and twenty five conch were found
resulting in a density of 495 per hectare. Confirmed mating sightings, females with eggs, and
solitary egg masses were found indicating mating in this nearshore habitat is successful. Future
research should include expanded broader-scale surveys to determine if other aggregations exist.
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Deciphering oyster population dynamics
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Eastern oyster (Crassostrea virginica) populations have historically sustained locally and
regionally important commercial fisheries and are increasingly valued for the ecosystem services
they provide related to habitat creation and shoreline protection. In contrast to many finfish
populations of similar economic and ecological importance, oyster population status and trends
are not widely assessed quantitatively. This hinders development of effective fisheries
management and restoration programs because of uncertainty in current stock status relative to
historic levels and population level responses to management actions such as harvest restrictions.

Here we assess the stock status of oyster populations along the Florida Gulf of Mexico coast
using both standard and novel stock assessment models. Such a multi-model approach allows
representing the unique and plastic life history of oysters with assumptions spanning a range of
complexity and specificity. We find that while the two models give similar overall conclusions
with respect to the current state of the oyster fishery, the potential mechanisms driving stock
structure differ. This type of uncertainty can be useful in guiding future research efforts that,
when linked within the iterative stock assessment framework can help to guide management and
restoration actions.
Presenting author status: Grad
Preferred Presentation type: Oral
Topic Area Preference: Fisheries; Conservation and Management
Presentation Recording and Evaluation: No
Outgrowing your pathogen: the curious case of PaV1 in adult Caribbean spiny lobsters
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The pathogen PaV1 (Panulirus argus Virus 1) exacts a heavy toll from juvenile Caribbean spiny
lobsters with an estimated 24% in Florida dying of it before reaching maturity. Prevalence is
also high among adult populations, especially in the northern Caribbean (e.g., Puerto Rico –
17%). However, PaV1 manifests differently in adults. They may act as “carriers” because adults
rarely develop visible infections and do not seem adversely affected by the pathogen. Infected
adults are not avoided by healthy conspecifics, as occurs among juveniles, and adult males mate
with infected females. Adults infected with PaV1 are also not infectious to other adults or to the
more susceptible juveniles. Although postlarval lobsters infected with PaV1 occur in the
nearshore waters of Florida, experiments indicate that vertical transmission of PaV1 from
females to embryos is not the mode of transmission. Instead, postlarvae must quickly acquire
PaV1 shortly after arriving inshore from the oceanic plankton. These recent results suggest that
PaV1 may be of little consequence to adult lobsters in contrast to its major effect on juvenile
ecology and population dynamics. Just how adult lobsters keep the PaV1 pathogen at bay
remains a mystery.
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Performance Evaluation of No Take Marine Reserves in the Florida Keys National Marine
Sanctuary for spiny lobsters, Panulirus argus.
Maxwell, K. E.; Bertelsen, R. D. ; John H. Hunt, J. H.
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The Florida Keys National Marine Sanctuary established 23 no-take marine reserves (NTMRs)
throughout the Florida Keys in 1997. The Florida Fish and Wildlife Conservation Commission
(FWC) evaluated the performance of these NTMRs for Panulirus argus from 1997 to 2006 using
timed surveys. We found no change in lobster abundance in small NTMRs compared to fished
sites, but did observe an increase in abundance in the larger 30.8-km2 (3080 ha) NTMR, Western
Sambo Ecological Reserve (WSER). Hence, our surveys from 2006 to 2012 focused on WSER
and methodology changed from timed to fixed area surveys to provide better density estimates.
WSER is functioning to protect lobster, as evidenced by persistent population of lobsters with
carapace lengths larger than 100 mm. The WSER region has reached a dynamic equilibrium
whereby lobster populations inside WSER vary annually but are no longer changing relative to
the fished population. WSER was designed to encompass habitat used by all life stages of marine
life including spiny lobster. Not included in WSER is the outlier reef, where female lobsters go
to spawn. Including the outlier reef as an integral part of WSER would improve on the design
goals and would protect female lobsters during their reproductive migration.
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Reproduction of the Bonnethead Shark (Sphyrna tiburo) from the Southeastern U.S. Atlantic
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Bonnethead sharks (Sphyrna tiburo) belong to the small coastal shark fishery complex, and are
caught regularly in recreational and commercial fisheries. Despite being well studied in the Gulf
of Mexico, little is known about bonnetheads residing in the U.S. Atlantic. The main goal of this
study is to improve management of U.S. Atlantic bonnethead populations and prevent
overexploitation. To accomplish this, we collected mature male and female bonnetheads and
assessed reproductive stage using morphological, histological, and endocrinological analysis.
Preliminary data suggests that follicular development occurs in females between January and
April followed by ovulation, which appears to take place in mid-to late April. Based on
histological analysis of mature females, sperm storage was shown to occur in the oviducal gland
from late September through April. Following storage, gestation was observed to occur
between late April through early September, by presence of ova or pups in the uteri.
Spermatogenesis in males appears to peak around August/September, based on testis
morphology and histology. Timing of events in males and females coincides with one another.

Plasma sex steroid hormone concentrations will be used to corroborate morphological and
histological data, allowing for comparisons of reproductive biology between Atlantic and Gulf of
Mexico bonnethead populations.
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Size-at-age vs. size-at-stage: Environmental control of blue crab growth rates
Darnell, M. Z.
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Blue crab size-at-maturity has decreased throughout much of their range, potentially due to
number of genetic or environmental factors. Surveys have found both temporal and spatial trends
in size-at-maturity, supporting the hypothesis that size and growth rates are influenced by the
environment. Crabs reach maturity at larger sizes in low-salinity, cool areas, and at smaller sizes
in high salinity, warm areas. Like all crustaceans, blue crabs grow discontinuously, increasing in
size only during the molt. Growth rate is thus defined by two factors: intermolt period (IMP) and
growth per molt (GPM). We investigated the effects of salinity and temperature on IMP and
GPM. Crabs were collected as megalopae and held in one of six treatments until the 6th juvenile
stage. Crabs were fed daily and measured following each molt. While salinity did not have a
significant effect on any aspect of growth, temperature significantly affected both IMP and
GPM. Higher temperature reduced both IMP and GPM: crabs reared at 30°C molted more
frequently than crabs reared at 20°C, but exhibited a lower GPM, resulting in a smaller size at
each stage. These results suggest that temperature plays an important role in determining blue
crab growth rates and size-at-maturity.
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Using natural tags to evaluate nursery potential and population connectivity in an
estuarine crustacean
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The dynamics of marine and estuarine species are commonly characterized by complex life
histories involving dispersal among segregated sub-populations. Defining the ecologically
relevant scales of connectivity among spatially distinct local populations is necessary for a full
understanding of metapopulation dynamics. The blue crab (Callinectes sapidus) exhibits a
complex life history with large-scale dispersal between estuarine and marine habitats during
larval, juvenile and adult phases. Consequently, local sub-populations of this species are

connected through dispersal at multiple life stages, and at varying spatial scales, contributing to a
relatively poor quantitative understanding of metapopulation dynamics. However, recent
advances in the application of natural tags (fatty acids, stable isotopes, trace elements) are
allowing for expanded experimental tests and increasingly providing direct evidence of
population connectivity at many scales. Unfortunately, these approaches have been largely
restricted to fishes and a handful of invertebrate taxa that possess permanent hard structures (e.g.,
otoliths, statoliths), but rarely applied to crustaceans. Here, we evaluate the potential application
of these promising techniques to blue crab populations in Chesapeake Bay using a combination
of field collections, tagging studies and manipulative experiments.
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Use of resident nekton demography, condition and growth rate to assess restored salt
marsh function
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The Poplar Island Environmental Restoration Project (PIERP) represents a large-scale effort to
utilize clean, fine-grain, dredge material to enhance habitat acreage and wetland function in midChesapeake Bay, MD. This inshore use of dredge material addresses concerns related to channel
maintenance while re-establishing a 1,715 acre island refuge which eroded to 1.4 acres by 1996.
To better understand ecosystem function in the restored marsh habitats, nekton use was assessed
as a measure of habitat quality between restored and nearby reference marshes. As a measure of
the functional role of these restored marshes we are using metrics related to the population
dynamics of a key species, Fundulus heteroclitus (mummichog). Mummichog demography,
condition index and growth were used to assess habitat quality. The convergence of utilization
patterns between restored and reference marshes is being used to delineate relative marsh
function. Initial analyses indicate differences in population size structure between restored and
reference marshes, based on year 1 and year 1+ mummichog densities within restored versus
reference marshes, though restored marshes differ amongst themselves. Additional analyses are
being conducted to validate initial assessments and help determine causality. This research will
provide information that can improve habitat functions of further restoration efforts.
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The effect of sedimentation on the settlement behavior of the American lobster (Homarus
americanus).
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Low recruitment of lobsters in the Northumberland Strait combined with an important
commercial fishery contributed to the decline of existing populations. Questions were raised by
stakeholders in eastern Canada on the effect of habitat modifications on recruitment processes.
Most benthic invertebrates have a life cycle involving a pelagic dispersal phase followed by a
benthic settlement phase. The transition between these phases is critical to the American lobster
(Homarus americanus). Of the various factors that may affect larval deposition the effect of
substratum modifications, due to sedimentation, on larval behavior is investigated. Sedimentary
regimes can be severely affected and ultimately impede lobster recruitment. The main objective
of this study is to quantify how different thickness of fine sediments over preferred substrate will
affect the larval behaviors involved during settlement. Experiments carried out included
behavioral observations over various types of substrates (single- vs multiple-choice experiments)
and lipid measurements to standardize behavioral responses.
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Genetic composition of invasive lionfish at the Flower Garden Banks National Marine
Sanctuary.
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Lionfish have recently invaded Atlantic waters and rapidly spread through the Caribbean and
into the Gulf of Mexico (GOM), including the Flower Garden Banks National Marine Sanctuary
(FGBNS) in Texas. Genetic analyses have determined that there are two species involved
(Pterois volitans/P. miles) and suggest that there are two differentiated populations of P.
volitans, one in the Atlantic and one in the Caribbean. Observational data suggest that
populations in the Florida GOM may have come from the Florida Atlantic population, but little is
known of the composition of the GOM invasion. Here we determine the genetic composition of
lionfish at the FGBNMS to ascertain; (1) which species have invaded the Texas coast and, (2) to
determine the likely route (i.e. Florida or Caribbean) that lionfish invaded the Texas GOM.
Understanding the genetic composition and patterns of connectivity of lionfish can aid in multiagency management efforts to control lionfish populations.
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Population-specific patterns of osmotic response in larval and adult Crassostrea virginica
Eierman, L.E.; Hare, M.P.
Cornell University, Ithaca, NY 14853. lee27@cornell.edu
Populations that differ in their physiological responses to environmental conditions display
locally-adapted traits influenced by phenotypic plasticity and genotype. The scale of
environmental heterogeneity relative to dispersal determines the predominance of either
plasticity or genetic differentiation. The planktonic larvae of sessile estuarine organisms are
typically well-mixed within estuaries, making phenotypic plasticity an important mechanism that
broadens euryhaline adult distributions. However, pre- and post-settlement mortality may include
differential viability selection across habitats each generation, leading to functional genetic
differentiation. We tested this hypothesis with Crassostrea virginica (eastern oysters) using two
approaches. First, we experimentally measured the impact of parental source and conditioning
salinities on larval survival at different salinities. Adult oysters from high, medium and low
salinity regimes of the Delaware Bay were conditioned for six weeks in common garden tanks to

both high and low salinities. Survival analysis of larval families after 10 days at high and low
salinity indicated a significant parental source by treatment interaction, consistent with functional
differentiation of oysters at high and low salinity within an estuary or persistent maternal effects.
Second, genotypic differentiation in adult reaction norms was tested using RNA-seq to measure
gene expression in high and low salinity adults from the common gardens.
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Cryptic surf clams in New England waters – recent arrival or unrecognized native?
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Over the last few decades, marine communities in the northeastern U.S. have increasingly gained
new species expanding from the south. Raveneli’s surf clam, Spisula solidissima similis, was
previously known from south of Cape Hatteras and the Gulf of Mexico, but was recently
documented in Long Island Sound. Interestingly, the populations in Long Island Sound
supported a million dollar industry in the 1990s while being mistaken for a nearshore ecotype of
the predominantly offshore surf clam, Spisula solidissima solidissima. Our research has used
genetic markers to discriminate between these taxa, tested for diagnostic shell traits,
characterized habitat where Raveneli’s surf clam has been found in the north, and tested patterns
of genetic diversity against expectations for a recently founded population. Our tests for a
founder effect used microsatellite genotypes and sequence data from both mitochondrial and
nuclear loci. Surprisingly, the amount of genetic diversity in the northern S.s. similis population
was comparable to that in the offshore subspecies. Analyses comparing New England and
Georgia populations of S.s. similis will be presented.
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Evaluation of rockfish conservation area networks in the United States and Canada and
potential for asymmetrical gene flow
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Marine reserves networks are implemented as a way to mitigate the impact of fishing on marine
ecosystems. Theory suggests that a reserve network will funttion synergistically when connected
by dispersal, but the scale of dispersal is often unknown. On the Pacific coast of the United

States and Canada, both countries have recently implemented a number of rockfish conservation
areas (RCAs) to protect exploited rockfish species, but no study has evaluated the connectivity
within networks in each country or between the two countries. We used isolation-by-distance
theory to estimate the scale of dispersal from microsatellite data in the black rockfish, Sebastes
melanops, and compared this estimate with the distance between RCAs that would protect this
species. The distance between these two RCA networks in the US and Canada was greater than
the average dispersal per generation. Recent data suggests that asymmetrical gene flow may be
opposing direction to that which would carry advantageous alleles for warming, but isolation-bydistance structure violates the assumptions of many population-genetics programs. I will discuss
the approach we are using to test the inference of asymmetrical gene flow under isolation-bydistance population structure.
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Long-distance dispersal and vertical gene flow in the Caribbean coral Porites astreoides
despite brooding reproductive mode and depth zonation of algal symbionts
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Brooding coral species are generally expected to exhibit limited dispersal capabilities compared
to broadcast spawning species, presumably due to shorter pre-competency periods. To test this
assumption, we assessed patterns of horizontal vs. vertical genetic connectivity in ~600 colonies
from the brooding coral Porites astreoides, collected from 3 depth zones (≤10 m, 15-20 m and
≥25 m) at sites in Florida, Bermuda and the U.S. Virgin Islands (USVI). We also tested whether
maternal transmission of algal symbionts (Symbiodinium spp.) might limit connectivity. Overall,
P. astreoides exhibited high levels of gene flow between the USVI and Florida (but not
Bermuda), suggesting a similar or greater long-distance dispersal potential compared to other
Caribbean broadcast spawning taxa studied to date. Furthermore, high vertical gene flow was
observed among depths in two of the three geographic locations examined (Bermuda and the
USVI), despite strong patterns of depth zonation in algal symbionts. Together, these findings
suggest that brooding reproductive mode and/or maternal transmission of algal symbionts do not

necessarily result in low dispersal ability, and instead suggest that extrinsic factors are more
likely to drive connectivity in corals, at least in the Caribbean region.
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Introduced Species
Estimating the dispersal capacity of the introduced green mussel, Perna viridis, from field
collections and oceanographic modeling
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Abstract
Introduced species can often cause negative environmental and economic effects, but also offer
opportunities to study the rate of range expansion. The green mussel, Perna viridis, was
introduced to the waters of the Caribbean and Florida from the Indo-Pacific and remains
relatively isolated in portions of northeastern Florida. The present study aimed at identifying the
factors that influence the spatial and temporal patterns of green mussel larval settlement
throughout the Intracoastal Waterway (ICW) of northeastern Florida, and to estimate dispersal
distance using both field observations and a hydrographic model. Green mussel spat were
collected from sites within the ICW on a monthly basis for much of 2007, 2008 and 2010 and a
particle tracking model was used to predict larval movement during observed settlement periods
from 2007. Settlement typically occurred during the summer months and was correlated to water
temperature but not salinity or chlorophyll a concentration. Habitat also significantly influenced
settlement patterns since most settlement occurred within the main channel of the ICW and not
in adjacent feeder creeks. Observed settlement patterns suggested that green mussel larvae were
capable of dispersing approximately 20 km, but model projections suggested dispersal distance
could often exceed 100 km. Results of the particle tracking model did not accurately reflect field
observations suggesting we need a better understanding of green mussel larval behavior in order
to make more accurate predictions.
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Settling in: the story of invasive amphipod Gammarus tigrinus in the Northern Baltic Sea,
Europe
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Ten years after the first observation of the North-American amphipod Gammarus tigrinus in the
northern Baltic Sea we studied how its invasion has proceeded. We had data from a large spatial
scale sampling program, in the northern Gulf of Riga in 2005, and from a long term (2004–2013)
sampling program in a small bay in the same region. Large scale sampling showed that over half
of the sampling sites were occupied exclusively by G. tigrinus whereas G. tigrinus coexisted
with native gammarids only in one tenth of all sites. When co-occurring with native gammarids,

G. tigrinus had about five times lower average biomass and abundance compared to sites where
only G. tigrinus occurred. We also found a clear differentiation of habitat preferences between
native and the invasive species. Long term sampling showed that G. tigrinus had about fifteen
times higher average biomass and abundance than native species. It seems that G. tigrinus has
successfully outcompeted G. zaddachi from its former habitats. This indicates that irrespective to
narrower environmental niche the competitive superiority of G. tigrinus over the native
gammarids may lead to the reduction of native amphipod density and diversity in areas suitable
for G. tigrinus.
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Evaluating impacts of invasive Harris mud crab (Rhithropanopeus harrisii, Could 1841)
predation on grazer community in the northern Baltic Sea
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Estuaries are among the most impacted aquatic ecosystems by non-indigenous species
worldwide. The Baltic Sea, located in northern Europe, is characterized by broad environmental
gradients, such as temperature and salinity, mimicking a large estuary. It is also naturally species
poor and subject to anthropogenic impacts including marine transport, thus making it susceptible
to invasions. One species of non-native origin that has settled successfully to the Baltic Sea is the
Harris mud crab (Rhithropanopeus harrisii). It was first introduced to the western Baltic in the
late 19th century, most likely via ballast originating from the eastern United States. In 2009, it
was found in the Archipelago Sea in Finland, where it has since established and steadily
increased its range. Since their impacts in the invasive areas are largely unknown, we used
mesocosms to study mud crab predation on a simplified invertebrate grazer community
consisting of the four most abundant species. Results indicate that mud crabs consume not only
sessile prey (blue mussels) but also, and even preferentially, mobile crustaceans including the
isopod Idotea baltica, one of the key species in the ecosystem. Interestingly, effects on prey
mortality were significant even in low crab densities indicating major impacts on the ecosystem
functioning.
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Quantifying mortality of the colonial invasive bryozoan Membranipora membranacea: the
effect of temperature on colony senescence and regeneration
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Modular construction of colonial invertebrates significantly complicates their population
dynamics, as growth, reproduction, and mortality can occur independently at the level of each
individual module, rather than the colony as a whole. The survival and reproduction of individual
or small groups of modules gives colonial organisms a great regenerative capacity.
Consequently, modular loss due to fragmentation or senescence may not necessarily lead to
colony mortality. Following the recent invasion of the colonial bryozoan Membranipora
membranacea in Nova Scotia, we have been quantifying different aspects of the bryozoan’s
population dynamics to allow the prediction of population outbreaks. However, estimates of
mortality for this species are lacking in both the native and invaded habitats. In particular, the
influence of temperature on colony mortality remains unknown. In this study, we examine the
effect of temperature on: 1) the rate and extent of colony recovery following partial mortality and
2) the rate and extent of naturally occurring colony senescence. The rate and extent of naturally
occurring colony senescence was less dependent on temperature and mostly influenced by initial
colony size. It was the location rather than the amount of damage within a colony that
determined the recovery capacity of colonies.
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The role of artificial structures in facilitating range expansion of the invasive barnacle,
Megabalanus coccopoma, in the southeastern U.S.
Reigel, A.; Gleason, D.F.; Harrison, J.S.
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The barnacle Megabalanus coccopoma is a recent invader of the southeastern U.S. from the
tropical eastern Pacific. In Georgia, M. coccopoma populations along the immediate coastline
often suffer extensive mortality during the winter, but population rebuilding is common after
these events suggesting that there may be nearby larval sources. We are investigating the
hypothesis that artificial structures (i.e., buoys, towers) occurring far enough offshore of Georgia
and South Carolina for water temperatures to be moderated by the Gulf Stream provide refuges
for breeding adults of M. coccopoma and can serve as the larval source. We are investigating this

hypothesis by collecting demographic information on existing populations, monitoring
temperature and salinity, and using microsatellite markers to assess population genetic structure
at 9 research sites ranging from the shoreline to ~50km offshore in Georgia and South Carolina.
Demographic information collected to date supports our hypothesis that offshore populations
consist of large, mature individuals that can serve as an abundant source of larvae. If the
population genetic analysis that is currently underway upholds these preliminary findings, then it
will demand that the role artificial structures play in the spread of invasive species be considered
in all discussions of marine spatial planning.
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A new arrival? The polychaete Marenzelleria viridis in Bonne Bay, Newfoundland
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Marenzelleria viridis is an infaunal spionid polychaete whose native range extends from
Newfoundland to Georgia. Recently, M. viridis has been introduced to Europe and there has been
debate over the potential impacts that this opportunistic, anoxia-tolerant species may have on
native benthic communities. In 2013, M. viridis were observed for the first time at three intertidal
sites in Bonne Bay, a sub-arctic fjord in Newfoundland, Canada. Here, we present results from a
field study that examined some of the factors that might determine the distribution of M. viridis
in Bonne Bay, and tested whether the presence of this species might impact native macrofaunal
assemblages. At three sites, sediment samples were obtained to characterize grain size, organic
matter content, chlorophyll a concentration, and macrofauna. M. viridis densities of up to 33
individuals m-2 were observed, and the presence or abundance of M. viridis did not significantly
affect the density of other species or macrofaunal diversity. While no significant relationships
between M. viridis abundance and organic matter or chlorophyll a were found, grain size may
explain the patchy distribution of this polychaete. At the relatively low abundances observed
here, M. viridis appears to have little impact on resident benthic communities.
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Lionfish skin associated bacteria inhibit the growth of known fish pathogens
Julia L. Stevens; Julie B. Olson
Department of Biological Sciences, The University of Alabama, Tuscaloosa, AL 35401; jlstevens1@crimson.ua.edu

Invasive lionfish (Pterois volitans/miles) were introduced in the Atlantic over twenty years ago,
bringing with them their own suite of fish skin-associated bacteria. Some fish-associated bacteria

appear to be involved in promoting disease resistance of the host, with several species isolated
from fish surfaces able to inhibit the growth of known fish pathogens. Similarly, fish mucus may
also contain antibacterial extracts that protect the animal. This study examined the antibacterial
activity of bacteria isolated from lionfish skin and assessed the antibacterial activity of lionfish
mucus. Bacterial cultures were grown to stationary phase and cell free supernatants were used in
disk diffusion assays against 6 known fish pathogens. Lionfish mucus was separated into
aqueous and organic fractions and examined for antibacterial activity by disk diffusion assays.
Antibacterial metabolites were produced by 36.2% (54 of 148) of lionfish associated bacterial
isolates, with the activity often present after only 24 hours of growth. However, extracts of
lionfish mucus were inactive against the 6 pathogens as well as isolates obtained from lionfish
and squirrelfish, indicating that lionfish mucus does not appear to be inhibitory.
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Distribution and seasonality of the exotic macroalga Gracilaria vermiculophylla in lower
Chesapeake Bay
Megan A. Wood and Romuald N. Lipcius
Virginia Institute of Marine Science, The College of William & Mary, Gloucester Point, VA 23062, USA
mwood@vims.edu

Exotic species have colonized estuarine and marine ecosystems worldwide. They can
become deleterious and invasive, or potentially beneficial as components of novel ecosystems.
The exotic red macroalga Gracilaria vermiculophylla may be beneficial in providing nursery
habitat where eelgrass is in decline in Chesapeake Bay. However, its abundance and distribution
are unknown. We surveyed Gracilaria distribution monthly from May to November 2013 at 10
random and fixed sites each in upriver, midriver, and downriver strata of the York River, a
western shore tributary. We sampled Gracilaria with 20-m transects and 0.0625-m2 quadrats to
assess percent cover and biomass. Gracilaria in quadrats was removed, volumetrically analyzed,
and converted to ash-free dry weight. We analyzed the effects of stratum and month using
General Linear Models and the Akaike Information Criterion, which identified the interaction
effect of month and stratum as the model best predicting Gracilaria biomass. In general,
Gracilaria biomass was constant and low, but highest downriver, where seagrass is most
abundant. Consequently, Gracilaria may be beneficial if it provides additional nursery habitat
midriver where seagrass is absent, or downriver where seagrass is in decline. Conversely, it may
be negatively impacting nursery habitat downriver if it is supplanting established seagrass beds.
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Habitat dependent predation on invasive lionfish in the Caribbean
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Invasive lionfish (Pterois volitans/miles) pose a threat to Caribbean coral reefs. At the local
scale, culling lionfish can reduce abundance, but predation by native piscivores would help
constrain negative impacts and facilitate control. Attempts to evaluate predation on lionfish using
empirical correlations have yielded contradictory results. Therefore, we employed tethering
experiments to assess predation on invasive lionfish at Little Cayman Island, BWI. We tethered
132 live lionfish (52-220 mm TL) in three habitats: seagrass beds, rarely culled reefs, and
intensely culled reefs. Binary logistic regression indicated that the potential for predation
increased significantly with total length in all habitats. In addition, the potential for predation
was highest at intensely culled reefs where 89.7% of tethered fish experienced predation,
compared with 41.9% at reefs where culling was less intense and 24.4% in seagrass. Regression
indicated that lionfish tethered at intensely culled reefs were ~30 more likely to be taken by
piscivores than those tethered in seagrass. The observed trends could be due to larger lionfish
being more conspicuous and the conditioning of predators such as sharks and grouper that had
been fed injured lionfish during culling efforts. Results indicate that native piscivores may
eventually play a role in controlling invasive lionfish.
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Invasion mediated changes in algal biodiversity alter critical ecosystem functions in nearshore environments
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Marine invasions have become a primary focus of scientific research over the past decade due to
the enormous ecological impacts these species can have in recipient communities. However,
empirical evidence of how these invaders affect biodiversity and ecosystem functioning is
lacking. In this study, we incorporate realistic biodiversity changes to examine the impacts a
recent algal invader has had on critical ecosystem functions of growth-limiting nutrients. A
recent invader to the western North Atlantic Ocean, Heterosiphonia japonica is particularly
abundant in areas with lower diversity, suggesting invasion-related changes in biodiversity. The
effects of these biodiversity changes were examined using nitrate uptake experiments to assess
whether the invasion of Heterosiphonia has altered the mechanisms underlying critical nutrient
dynamics in recipient subtidal communities. We found evidence of complementarity in noninvaded communities; that is, the nutrient uptake efficiency of the multi-species community
outperformed any of the individual component species. However, in invaded communities, the

uptake efficiency of Heterosiphonia negates this complementarity mechanism, as this species
plays a dominant role in regulating nutrient dynamics, thus fundamentally altering critical
ecosystem functioning in recipient communities.
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Marine invasions and parasite escape: Updates and new perspectives
Blakeslee, A.M.H.1,2; Fowler, A.E.2,3; Keogh, C.L.4
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The number of successful introduced species has risen dramatically with increased globalization,
but introduced parasites, due to their cryptic nature, are often overlooked, especially in marine
systems. The paradigm of parasite escape in invasion biology concerns the loss of parasites by
hosts in introduced versus native regions, but what factors control the successful release of
parasite pressure remains unknown. Therefore, we combined global data across 31 host-parasite
systems of marine vertebrates and invertebrates to explore the various physical and biological
factors that may influence parasite invasion success. In general, the 31 systems supported the
parasite escape hypothesis for introduced populations, but the degree of escape was significantly
impacted by several important factors (e.g. geography of native and introduced regions, time
since introduction, host and parasite taxa, and introduction vector type and strength). The
synergistic activity of many of these factors highlights the complexity of the invasion pathway,
especially given parasite propagule pressure and life history traits. While there are isolated
examples of host advantages due to parasite escape, more evidence is required to demonstrate
clear support. Overall, this work provides updated and new perspectives on the hypothesis of
marine parasite escape by introduced hosts and highlights further areas of research.
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Genetic bottlenecks and species invasions: how do parasites compare to hosts?
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Species introductions are often associated with ‘founder effects’, whereby introduced
populations demonstrate significant genetic bottlenecks compared to natives. Yet many
successful invaders do not conform to this expectation, instead exhibiting little reduction in
diversity—possibly due to multiple introductions and/or high propagule pressure. While
observed in many free-living organisms, it is less clear whether this ‘genetic paradox’ is likely in

parasites. In fact, parasites may be more prone to founder effects than their hosts because of
inherently smaller founding populations, lower genetic diversity, and complex life cycles—
leading to more genetically depauperate founding populations. We investigated this hypothesis in
native (Atlantic) and invasive (Pacific) North American populations of Ilyanassa obsoleta
(eastern mudsnail) and four of its trematode parasites by examining diversity, gene flow, and
population structure using two molecular markers (mitochondrial and nuclear). We found
evidence for significant genetic bottlenecks in parasites versus hosts, and stronger genetic
connectivity between host source and founding populations, suggesting less migration and lower
propagule pressure in parasites versus hosts; moreover, trematode life cycles require
transmission through multiple hosts, likely also influencing their low diversity in founding
populations. Thus, our results support the hypothesis for stronger founder effects in parasites
versus hosts in this system.
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Factors affecting the relative distribution of invasive Asian shore crabs and native
panopeid mud crabs around Long Island, NY USA.
Freeman, A.S. 1; Blakeslee, A.2; Fowler, A.3; Fische, A.; Kulins, S. 1 & Taub, E.1
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The Asian shore crab (Hemigrapsus sanguineus) has become well established in much of the
Atlantic Coast of the US. Hemigrapsus populations are among the best established since the
crab was introduced before 1988. In Long Island (NY) we have undertaken a series of field
and laboratory experiments to delineate some factors affecting the invasion success of
Hemigrapsus, including competition with native panopeid mud crabs, possible
displacement of native panopeids by the rhizocephalan parasite (Loxothylacus panopaei),
impact of the pesticide malathion, and the crabs’ impacts on fouling communities. We
found that only Eurypanopeus depressus on the north shore of Long Island Sound are
infected by Loxothylacus. We found that Hemigrapsus is less affected by the pesticide
malathion than native panopeid crabs. Furthermore, fouling tiles maintained with invasive
Hemigrapsus had lower diversity and higher dominance of invasive tunicates. We discuss
these results in the context of the crab’s invasion success.
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Dense populations of king crabs are widespread off the Antarctic Peninsula
Vos, Stephanie C.1; Aronson, Richard B.1; Smith, Kathryn E.1; Thatje, Sven2; McClintock, James
B.3,
1

Florida Institute of Technology, Melbourne, FL, 32901; 2 University of Southampton, Southampton SO14 3ZH,
United Kingdom; 3 University of Alabama at Birmingham, AL, 35294
svos2010@my.fit.edu

Rapidly rising sea-temperatures off the western Antarctic Peninsula (WAP) appear to be
facilitating range expansion of bathyal king-crab populations up the continental slope. The
reintroduction of shell-crushing predators to the shelf could drastically impact the vulnerable
endemic fauna and restructure benthic food webs. In 2010, we observed 422 individuals of the
king crab Paralomis birsteini in photographic transects in a 100 x 100 km2 study site at 830‒
2265 m depth off Marguerite Bay, WAP. In 2013, we established another study site off Anvers
Island, 380 km northeast of Marguerite Bay. There we observed, a further 101 individuals of P.
birsteini at 924–1941 depth with king-crab densities that were comparable to Marguerite Bay.
Dense populations of king crabs appear to be widespread on the continental slopes of the WAP.
Currently, the cold-shelf temperatures are the only ecological barrier preventing the shoreward
expansion of Paralomis birsteini, and climate change is relaxing that constraint.
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Preliminary Investigations of Life History of Pterois volitans in the Coastal Waters of
Northeast Florida
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The Indo-Pacific lionfish (Pterois volitans) is an established predatory marine invader in the
western Atlantic, Gulf of Mexico, and Caribbean Sea. Scientific investigations of the impacts of
lionfish have been conducted predominantly in tropical ecosystems (i.e. the Caribbean and south
Florida) with relatively few studies focused in the South Atlantic Bight. Since life history
parameters, such as growth, vary with environmental, biological and ecological factors, the
population dynamics of lionfish will vary by region. This research aims to provide baseline
population biology data on lionfish in an understudied region, including accurate age, growth,
and demographic information, and compare local data to lionfish from more frequently studied
regions. Approximately 1,500 lionfish were caught between April and September 2013 off the
coasts of northeast Florida and Key Largo. Lionfish size- and age-structure, and growth were
analyzed by a combination of statistical length-based modeling and otolith analysis. Key
findings include a bimodal size structure, seasonal reproduction, slightly higher growth rates, and
younger ages than their southern conspecifics. This study provides the first information on
population demographics for lionfish in northeast Florida, and will help management agencies
attempting to better understand and mitigate the ecological impacts of lionfish locally.
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Life History Strategies
Egg quality and juvenile demographics of Limulus polyphemus in Long Island Sound.
Beekey, M.A.; Mascena, C.; Pierce B.; Rudman A.; Mattei J.
Department of Biology, Sacred Heart University, 5151 Park Avenue, Fairfield, CT. 06825.
beekeym@sacredheart.edu

Successful conservation and sustainable management of horseshoe crabs requires (1) an
understanding of life history variation and population demographics across all age classes. Here
we investigate two aspects of horseshoe crab reproduction and development. First we
investigated if egg quality (total lipids, caloric content) varies across females of varying
conditions and habitats. Poor maternal condition could result in the inferior provisioning of eggs
resulting in delayed development or reduced survivorship. Second, understanding and protecting
the types of habitats that maximize juvenile horseshoe crab growth and survival is critical to
long-term sustainable management of horseshoe crab populations. We investigated whether
juvenile horseshoe crab growth rates and survivorship vary across habitat types in Long Island
Sound. Preliminary data indicates at least 12 cohorts ranging from young-of-the-year (YOY) to
3 year olds inhabit marshes adjacent to spawning beaches with dramatic declines between age
classes that varied across sites. These results have implications for management with respect to
targeting specific beaches and adjacent marshes for long-term protection. Restricting the harvest
of adults in specific areas to increase egg production must also include consideration of quality
of adjacent habitats where YOY will develop.
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The Living Dead: Sublethal Predation is not a Game Ender for the Marsh Mussel
Geukensia demissa
Gillis, M.; Walters, K.
Department of Marine Science, Coastal Carolina University, Conway, SC 29528. msgillis@g.coastal.edu

Ecological effects of sublethal predation are profound but often dependent on differences in life
history characteristics within and among taxa. Populations of the marsh mussel Geukensia
demissa experience extensive levels of sublethal predation across intertidal habitats in South
Carolina that increases mortality and decreases growth rates dependent on age. To investigate
age-specific mechanisms responsible for the differences in sublethal effects, individual mussels
were damaged (0, 33, 66% of periostracum layer removed), returned to the field, and
sequentially sacrificed during the growing season. Effects on shell and tissue growth and shell
toughness were determined. Mussel size, as expected, affected growth (small > medium >
large). Undamaged mussels consistently had thicker and stronger shells than damaged mussels,
indicating that shell repair was either not occurring or incomplete. Damaged mussels also
suffered from significantly increased mortality (84% of the dead were damaged) and decreased

growth. The reduced growth and apparent lack of shell repair in damaged mussels suggests that
after sublethal predation attempts mussels may adjust physiological processes in an attempt to
remain inconspicuous to olfactory driven predators, such as blue crabs (Callinectes sapidus).
Shell repair may be consigned to winter months when tissue growth rates are decreased and
predators are less prevalent.
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Latitudinal Gradient of Reproductive Investment in the Marine Snail Nucella lapillus
Adams, H.N.; Freeman, A.S.
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Nucella lapillus is a species of marine snail found on exposed and sheltered shores throughout
the intertidal zone. Their vase-shaped egg capsules (about 10mm x 3-4mm) are deposited on
rocks and under stones. The number of capsules laid varies with abiotic conditions and the
female’s size and nutritional state. In this study we investigated the influence of latitudinal
gradient on reproductive investment of N. lapillus. Egg capsules and mature snails were
collected over the summers of 2012 and 2013 from sites with different wave exposures ranging
from Connecticut to southeastern Maine. Egg capsules and mature snails were brought back to
Adelphi along with additional population data collected from each site. The data collected from
each site included the size and density of N. lapillus, and the egg density (number per meter
squared). Egg capsules were photographed and the eggs removed and immediately
photographed. The size of egg capsules and eggs were then compared to determine the influence
of latitude and wave-exposure. I hypothesized that egg capsules from regions of lower latitudes
would be larger and would contain more embryos. Results are discussed in terms of energy
expenditure and climatic influences.
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Water flow and seagrass seed dispersal: comparing seed movement for species with
different reproductive strategies
Kelly M. Darnell; Kenneth H. Dunton
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The effects of water flow on seagrass productivity have been studied at length, but the effects of
water flow on seagrass seed dispersal have largely been ignored. We conducted experiments in
natural seagrass beds and a recirculating flume to examine the influence of water speed and wave

height on seed movement for two sub-tropical seagrass species with differing reproductive
strategies: turtle grass (Thalassia testudinum), whose large seeds (7.65 ± 0.09 mm tall) have the
potential for long distance dispersal, and shoal grass (Halodule wrightii), whose small seeds
(2.11 ± 0.06 mm) are likely retained near the parent plant. In the flume, turtle grass seeds
initiated movement at 7.20 ± 0.51 cm s-1 and a wave height of 4.28 ± 0.38 cm, whereas shoal
grass seed movement began at 10.5 ± 0.37 cm-1 and 5.20 ± 0.00 cm, respectively. In both flume
and in situ experiments, turtle grass seeds consistently moved faster and farther than shoal grass
seeds. This study suggests that water flow can influence dispersal of sub-tropical seagrass seeds,
but the dispersal dynamics are species-specific and likely related to seed morphology.
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Growth patterns over time in oysters along the Gulf of Mexico coast of Florida
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The eastern oyster (Crassostrea virginica), an ecologically and economically important
component of coastal ecosystems in the eastern and southeastern US, has experienced extensive
population declines from historical levels in much of its original range. These losses are of
concern because the environmental services provided by oysters, as well as their viability as a
human fisheries resource have consequently been reduced. Most of the oyster harvest in the state
of Florida is supported by Apalachicola Bay and Suwannee Sound along the Gulf of Mexico
coast, an area that has undergone similar population declines in recent years. To inform oyster
management and restoration actions, we are modeling annual and seasonal oyster growth using
in-situ monitoring and historic data, and relating growth patterns to environmental conditions
such as rainfall and freshwater inputs. We have found both wide variation in growth patterns for
individual oysters and complex seasonal variation in growth within and between oyster
populations. Relationships between growth patterns and abiotic factors are currently uncertain
because of this high growth variability within oyster populations. Our results provide important
information for use in population and ecosystem models designed to inform management actions
by better characterizing the growth variability of this key ecosystem constituent.
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Cheliped loss and mate competition in Florida stone crabs
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Stone crabs (Menippe mercenaria and M. adina) are known for their large, powerful chelae,
which are prized as a delicacy and form the basis of one of Florida’s most valuable fisheries.
Crabs are de-clawed by fishermen and then returned to the water, theoretically allowing some
proportion of harvested individuals to regenerate their claws and recontribute to the fishery in
subsequent seasons, but little is known about the ecological or physiological consequences of
claw loss in this genus. Sexually dimorphic growth, sex-specific fishery regulations, and trap
design result in the disproportionate harvest of large, competitively dominant male crabs. I
conducted a series of mating trials to determine the effects of claw loss on success rates for
males engaging in pre- and post-copulatory mate guarding in a competitive environment.
Results from these trials suggest that claw loss reduces mating success in even large male crabs
by significantly reducing success rates during mate acquisition and guarding against competitor
males. Such reductions in the reproductive viability of larger crabs may decrease the average age
and size of mating males in harvested populations.
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Macroecology
Rangia clam decline in Lake Pontchartrain: effects of enhanced hurricane surges due to
sea-level rise and coastal wetland loss
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The clam, Rangia cuneata, occurs in low salinity zones of Atlantic and Gulf of Mexico estuaries.
It was abundant in Lake Pontchartrain, a large and shallow oligohaline estuary, located north of
New Orleans. However, abundance decreased when the Hurricane Georges surge (1998) was
coupled with an extreme drought from an El Niño Southern Oscillation (ENSO) shift (19982000). Since then, densities have remained relatively low with periods of slight recovery
occurring between periods of decline from a series of Hurricanes; Katrina and Rita 2005, Ike and
Gustav 2008, and then Isaac 2012. These declines appear to be driven by global climate change
which, in addition to subsidence, has increased sea-level and resulted in more storms with
detrimental surges. Loss of marsh and barrier islands has occurred with each successive storm,
which overtime has increased the size of surges reaching the estuary. These intense surges
resuspend sediment that buries clams, and abruptly increases salinity and lowers dissolved
oxygen. Salinity stratification persists after storms and causes anoxia and hypoxia in bottom
waters. Storm surges interaction with ENSO shifts and periodic operation of the Bonnet Carré
Spillway, a Mississippi River flood diversion structure, also exacerbates effects on clams and
general benthic invertebrate community structure.
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Limpets (Patella vulgata) as environmental proxies: an analysis of growth and shell
geochemistry from a Norse site on Shetland
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Common limpets from a Norse site in the Shetland Islands were used to compare environmental
conditions between the time of occupation, 12th to 14th centuries, and recent decades. Limpet
growth rate was determined using internal growth lines and sea water temperature was estimated
from oxygen isotopes in shell material. Growth rate of limpets collected in 2011 was
significantly higher (80% to 230%) than the archaeological phases and from samples collected in
1996. Limpets from around 1362 grew significantly slower (36% to 45%) than all other
archeological periods which were not different from each other. If salinity was constant across

all time periods, modern day temperatures were 1°C (2011) and 2.6°C (1996) warmer than the
archaeological phases. Slower growth of limpets collected in 1996 compared to 2011 despite
warmer temperatures in 1996 indicates that temperature is not the controlling factor of limpet
growth. The lowest limpet growth was from around 1362, precisely dated because of cooccurring tephra from the Oraefi eruption. Ash in the atmosphere may have affected primary
production, suggesting the importance of food in determining growth. Mondern limpet growth is
negatively related to the maximum extent of Arctic ice indicating limpets could be a proxy for
larger climate processes.
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Mophofunctional benthic groups along a latitudinal gradient in rocky reefs of South
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The distribution of many marine species and community structure is known to vary with latitude.
As far as we know, benthic structure patterns along a wide latitudinal gradient was never
assessed in Brazilian reefs. We examined the percent cover of benthic morphofunctional groups
on subtidal rocky reefs in 3 regions comprising 22º to 27º S latitude along Brazilian coast.
Sampling was conducted in 9 sites, in two depth strata: 4-7 meters and 8-12 meters, with the
photoquadrat method. We found differences in benthic composition between locations and along
depths within each location. The northernmost location was the most distinct from the others. In
this location, calcareous turf and anthozoa were the most abundant groups, representing more
than 59% percent cover. Leathery macroalgae appeared only in the southernmost location. Our
results indicate a change in community structure along the latitudinal gradient. Temperature and
light incidence may be the most important predictors of benthic community structure. This was
evidenced by the higher cover of zooxanthellate anthozoans and calcifying organisms at lower
latitudes (higher mean temperatures) and a change in structure with depth, indicating a local
influence of light incidence.
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Latitudinal Gradient in Diet Specialization of Brachyuran Crabs
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Ecological specialization, defined as narrowed niche breadth, evolves from strong species
interactions. It has been hypothesized that niche breadth decreases with decreasing latitude, and
is a widely proposed mechanism for the maintenance of high species diversity at low latitudes.
Limited terrestrial data have produced mixed results, however, and virtually no data exists
examining a latitudinal gradient in niche breadth in the marine realm. We tested the hypothesis
of increased specialization at lower latitudes using Brachyuran crabs as a model system and diet
as our measure for niche breadth. We compiled a dataset on 32 crab species’ diets from existing
studies and conducted our own diet analyses on species collected in both Connecticut and
Panama, resulting in both a global comparison and a narrower temperate-tropical comparison of
crab diet breadth. In our global dataset, we found that range size may play a factor in diet
regardless of latitude, but in both datasets we found that those species restricted to lower
latitudes had the narrowest diets, supporting our hypothesis. This study provides the first marine
example of a latitudinal gradient in niche breadth. Understanding such patterns provides insight
into marine community dynamics and elucidates possible mechanisms of species coexistence at
low latitudes.
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A functional trade-off between osmoregulation and respiration in the gills of the anchialine
shrimp Halocaridina rubra (Crustacea: Atyidae)
Havird, J. C.; Santos, S. R.; Henry, R. P.
Auburn University, Auburn, AL 36830. jhavird@auburn.edu
In aquatic animals, gills are often the primary site of oxygen uptake, osmoregulation, nitrogenous
waste secretion, and acid-base regulation. For crustaceans, individual gills or gill regions are
specialized for either osmoregulation or respiration. To investigate osmoregulatory and
respiratory characteristics in a novel group of crustaceans, gill function was examined in the
Hawaiian anchialine atyid shrimp Halocaridina rubra and four anchialine shrimp species from
the Ryukyus Islands, Japan. Osmoregulation was investigated by examining hemolymph
osmolality, gill ultrastructure, and osmoregulatory gene expression during salinity transfers.
Respiration was examined by quantifying oxygen uptake, gill ventilation, lactate levels, and
lactate dehydrogenase activity under normoxia, hypoxia, anoxia, and recovery. Results of these
studies suggest the gills of H. rubra are almost entirely specialized for osmoregulation at the
expense of respiration, unlike in previously studied crustaceans. However, H. rubra still tolerates
chronic hypoxia/anoxia by relying on anaerobic metabolic pathways. Importantly, this functional
trade-off in the gills was not apparent in the four species from Japan. This suggests different
anchialine shrimp lineages have adopted alternative strategies for coping with the drastic changes
in salinity and oxygen levels characteristic of anchialine habitats. Moreover, ecological
differences between habitats (i.e., ponds vs. caves) may influence gill physiology in anchialine
shrimps.
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Immunity and allorecognition in the Staghorn coral Acropora cervicornis
Libro, S.; Vollmer, S.
Marine Science Center, Northeastern University, 430 Nahant Road, Nahant, MA 01908. libro.s@husky.neu.edu

Coral disease epidemics are a major concern for the conservation of reef ecosystems and for the
economy of the communities living nearby. With the introduction of Next Generation
Sequencing our knowledge on coral immunity has made significant progress, revealing an
unexpected complexity of the coral immune toolkit and allowing us to explore the genetic basis
of response to infections and environmental stressors in coral populations. We used RNAseq to
characterize the signature of early and late immune response and allorecognition in the Staghorn
coral Acropora cervicornis infected with White band Disease (WBD). Transcriptome
comparisons of infected and healthy corals showed that the coral host mounts a strong immune
response against WBD. Key immune pathways include pathogen recognition and ROS
production, apoptosis, stress response and eicoesanoids synthesis. In order to identify the
signature of early stage pathogen exposure and allorecognition we used in situ transmission

experiments to expose corals to WBD and healthy grafts. Determining what genes are turned on
(or off) during the early stage of disease infection is crucial to understand the mechanisms
underlying pathogen-host interactions, while characterizing the genetic components of
allorecognition will facilitate future studies focusing on the onset and maintenance of symbiosis
in scleractinian corals.
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Heterotrophic feeding and lipid content increase at elevated pCO2 in critically endangered
Acropora cervicornis
Towle, E.K.1; Enochs, I.C.2; Langdon, C.1
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Acropora cervicornis was once a dominant reef-builder throughout the Caribbean, but is now
critically endangered due to many factors, including global climate change. The physiological
response of A. cervicornis to elevated temperature and pCO2 is largely unknown but necessary to
inform conservation decisions. Elevated temperature and CO2 may reduce symbiont abundance
and chlorophyll α, thus stressed corals must rely on feeding and lipid reserves to recover. This
study tested the ability of A. cervicornis to feed heterotrophically and increase lipid reserves
under climate change scenarios. Corals were either fed or starved and exposed to elevated
temperature (30°C), CO2 (800µatm), or both (30°C/800µatm) as compared to a control
(26°C/390µatm) for 8 weeks in outdoor tanks receiving natural light. Corals at 30ºC experienced
37% decreases in symbiont abundance and 50% declines in chlorophyll α regardless of pCO2.
Feeding rate and lipid content increased in corals exposed to elevated CO2 at both 26 and 30ºC.
Fed corals maintained ambient growth rates across all treatments, but starved corals experienced
decreased growth with respect to fed conspecifics at 30°C/390µatm and 30°C/800µatm. These
data indicate that A. cervicornis is capable of heterotrophy at elevated CO2, and heterotrophy
may mitigate reductions in growth associated with climate change.
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The Nutrient Physiology of a Brown Seaweed at the Edges of its Intertidal Distribution
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Intertidal seaweeds face nutrient limitation from fluctuations in ambient nutrient
supply and the rising and falling tides; which prevent access to dissolved nutrients at low
tide. Studies have shown inter- and intraspecific variation in physiology along the tidal
gradient with seaweeds higher on shore exhibiting greater nutrient uptake rates, uptake
efficiency, and desiccation-enhanced uptake. Fucus vesiculosus is a conspicuous intertidal
seaweed throughout the Gulf of Maine. Individuals at the edges of its intertidal distribution
have similar tissue nitrogen levels despite experiencing ~60% difference in submergence
times. Using observations and a reciprocal transplant experiment, we examined the
propensity for high intertidal individuals to adjust their nutrient uptake to compensate for
reduced submergence time. We found that high intertidal Fucus was nearly ~2x more
efficient at nitrate uptake (i.e., α = Vmax/Km; Michaelis-Menten Model) compared to low
intertidal Fucus. Additionally, variation in nitrate uptake efficiency was explained by both
tide height and ambient nitrate concentrations. Indicating that the degree to which intertidal
seaweeds adjust their nutrient physiology (to tide height) is determined, in part, by
environmental conditions. Our study also provides a mechanistic understanding of how
intertidal seaweeds maintain similar tissue nutrient levels despite large variation in access to
nutrients.
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Effect of calcein exposure on growth and immune response in the purple sea urchin,
Strongylocentrotus purpuratus
Fairweather, E; Gibbs, V. K.; Russell, M. P.
Villanova University, Villanova, PA 19085
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Sea urchin growth assessment in the field often employs the fluorochrome dye calcein to tag
urchins for later recapture. Studies have shown a temporary lag in growth during the month posttagging. Calcein exposure may activate an immune response, reallocating energy away from
growth. Sea urchins possess an innate immune system, consisting of free-floating cells
(coelomocytes) in the body cavity (coelom), which is reported to respond to exposure to aquatic
pollutants. We hypothesize that exposure to calcein affects the relative proportions of

coelomocytes. Preliminary experiments suggested that exposure to calcein affects immune cell
proportions. A repeated measures experiment involving only bath exposures was run with three
treatment groups (n=5 treatment-1): calcein bath, seawater bath, and a no-bath control. A ration
of 5% of body weight was employed, which is below satiation. There were no significant
differences in growth (weight, F2, 14= 1.5725, p= 0.2474 or diameter, F2, 14= 2.4156, p= 0.1313)
among treatments. Principal component analysis suggests that coelomocyte populations among
treatment groups are not distinct at any time point. A power analysis revealed that a larger
sample size is necessary to show significant growth differences, and the same may be true to
detect a calcein-induced immune response.
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Diurnal variation in photochemical efficiency of Thalassia testudinum, turtle grass, in
response to repeated shading events.
Genazzio, M.A. 1; Durako, M.J.1
1
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In the late 1980s, a rapid and wide spread die-off occurred of Thalassia testudinum, the dominant
seagrass in Florida Bay. This die-off initiated a cascade of negative ecological effects, including
periodic phytoplankton blooms and widespread turbidity events. Since 2000, the South Florida
Fish Habitat Assessment Program (FHAP-SF) has been monitoring the physiological health of T.
testudinum using in-situ pulse amplitude modulated (PAM) fluorometry to measure effective
photochemical efficiency (ΔF/Fm’) of photosystem II. FHAP-SF sampling occurs in a wide
range of weather conditions (i.e. cloudy, sunny, rainy) and under varied water clarity conditions
due to blooms and suspended sediments, which cause large day-to-day variations in light
availability. A mesocosm study was conducted to compare photophysiological responses of T.
testudinum to repeated short-term cycles of shade and full sunlight exposures. Sun and shade
treatment shoots showed no significant reduction in measured maximum photochemical
efficiencies (Fv/Fm) or calculated ΔF/Fm’ vs PAR diurnal regression intercepts (which serve as
proxies for Fv/Fm) after three, week-long shading and full sun cycles. Intercepts and Fv/Fm were
consistently higher during shade and lower during full-sun cycles. These mesocosm results
indicate that T. testudinum exhibits a high degree of resilience and rapid photoacclimation to
both decreased and increased light.
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Sea urchins really are “boring”: Capacity and rates of bioerosion of the purple sea urchin,
Strongylocentrotus purpuratus, on different rock substrata
Russell, M. P.; Gibbs, V. K.
Villanova University, Villanova, PA 19085
michael.russell@villanova.edu
Sea urchins have a reputation as agents of bioerosion on rocky substrata in habitats stretching
from coral reefs to the subarctic. The combination of persistent rasping with teeth and scraping
of spines is the presumed abrasive action that produces cavities or “pits” in rocks that many
urchins occupy. Most researchers reference either Fewkes (1890) or Otter (1932) when
attributing urchins with the ability to “bore” into rock. However, neither paper presented any
experimental data. If sea urchins do excavate pits, the time scale of this bioerosion activity has
not been measured. We present the results of a year-long laboratory experiment that quantified
the capacity for, and rates of, bioerosion in the purple sea urchin, Strongylocentrotus purpuratus.
We used three rock types from sites where they occur in California: mudstone (Palomarin),
sandstone (Bean Hollow), and granite (Bodega Head). We quantified mass of substrate lost
relative to no-urchin controls and used Delaunay triangulation to estimate surface rugosity
changes on a topographic scale of 0.5mm (micro-transect measurements every 5.0mm). Not
surprisingly, we found significant differences between the sedimentary rocks and granite;
however, our results show that urchins possess an ability to sculpt rocky substrates at an
astonishing rate.
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Estimates of bioerosion through rock ingestion by the purple sea urchin, Strongylocentrotus
purpuratus
Duwan, E; Russell, M. P.; Gibbs, V.K;
Villanova University, Villanova, PA 19085
eduwan01@villanova.edu
Strongylocentrotus purpuratus alters the landscape of rocky substrates through processes of
bioerosion. The possible mechanisms are spine scraping, rasping by teeth, or both. Currently, we
are conducting a study to determine what fraction of rock is bioeroded through tooth rasping by
quantifying the inorganic content of feces. We observed boluses of sand grains in the digestive
tracts of urchins on sandstone substrata. In addition, preliminary data show that the percentage of
inorganic material in feces of urchins on sandstone were higher than their food source, and
higher than the inorganic levels of feces from urchins not on rock substrates. Treatments
containing one of four different rock samples (two types of sandstones, mudstone, and granite)
and control glass tiles, house individual sea urchins (n= 5 treatment-1). These urchins are fed

daily (rehydrated kelp at a ration of 5% of mean wet weight). Fecal pellets are collected every 48
hours, pooled over 7 days, and ashed in a muffle furnace to determine inorganic content. We
predict that after 4 weeks, inorganic levels of feces and gut contents will be higher in the more
friable sedimentary rocks (the sandstones and mudstone), less in granite, and least from urchins
on glass tiles.
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Morphological response of Zostera marina (eelgrass) reproductive shoots to increased
porewater nutrient availability within a developing meadow
Jackson, Lisa J.; Peterson, Bradley J.
School of Marine and Atmospheric Sciences, Stony Brook University, NY 11790
Lisa.Jackson@stonybrook.edu

Exposing Zostera marina to greater nutrient levels than present in ambient porewater has been
shown to increase vegetative and reproductive shoot density, shoot length, and number of leaves
per shoot. However, aside from shoot density, records of morphological changes in flowering
shoots subjected to increased nutrients have been lacking. To test this, ten replicates of ambient
and nutrient enriched patches, each between 0.25 and 2.0 m2, were selected within a developing
Z. marina meadow in Shinnecock Bay, NY. Fertilizer stakes, with a nutrient N:P:K ratio of
15:3:3 were used to amend enriched patches in the late fall, early spring, and mid-summer. At
these times, vegetative and reproductive shoot counts were taken, along with measures of
reproductive shoot height, number of rhipidia, number of spathes occupying each rhipidia, and
number of developed ovaries on the topmost rhipidium. Patch-level seed production was then
evaluated following a complete deflowering of each patch. Allocation of excess nutrients to
increase reproductive shoot height and number of rhipidia influences the flowers’ pollen access
above the canopy and seed output by each reproductive shoot. This could alter possible meadow
genetic combinations as well as hasten patch expansion.
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Qualitative evaluation of the structural integrity of sea urchin teeth in response to chronic
phosphate exposure
Gibbs, V.K.1; Russell, M.P.1; Voltzow, J.2

1

Villanova University, Villanova, PA 19085; 2University of Scranton, Scranton, PA 18510.
Victoria.gibbs@villanova.edu

The teeth of regular echinoids grow continuously and naturally wear away at the distal tips
during grazing. The composite nature of tooth composition attributes remarkable strength and
integrity to the teeth. Mature echinoid teeth form from calcite-rich tooth elements (e.g. primary
plates, etc.) cemented together by discs of high-magnesium calcite. Pathologies in tooth structure
resulting from apparent stress have not been reported. We maintained a group of adult
Strongylocentrotus purpuratus in a 400 L recirculating seawater system for approximately one
year at ambient photoperiod and constant temperature (12 ± 1 C). After approximately five
months, we observed excessive tooth breakage among all sea urchins. All general water quality
parameters remained within acceptable levels; however, calcium and magnesium levels steadily
declined below acceptable levels. Elevated inorganic phosphate levels (>8.5 ppm) impeded the
supplementation of calcium and magnesium. Micro CT scans of intact lanterns dissected from
impacted urchins revealed apparent structural anomalies akin to “holes” between the flange and
keel. Scanning electron microscopy of tooth fragments collected during the period of “chemical
stress” showed reduced high-Mg-calcite-disc prevalence needed to cement tooth elements
together. Removal of inorganic phosphate and subsequent elevation of magnesium and calcium
levels remedied the problem of tooth breakage.
Presenting author status: Faculty
Preferred presentation status: Oral
Topic Area Preferences: (1) Physiological and Molecular Ecology
Presentation Recording and Evaluation: No
Potential Impacts of Superstorm Sandy on Sea Nettle (Chrysaora quinquecirrha) Early Life
History Stage in Barnegat Bay, NJ
Restaino, D.; Gaynor, J.; Bologna, P.
Montclair State University, Montclair, NJ 07043
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Anthropogenic effects including coastline modification and eutrophication have resulted in
increased populations of gelatinous zooplankton through increased polyp habitat. After Sandy,
much of the potential benthic substrate (e.g, floating docks, bulkheads etc…) in Barnegat Bay,
NJ was damaged or destroyed, posing the question of whether Sandy may have impacted these
populations. Our 2012 molecular survey of sea nettle (Chrysaora quinquecirrha) ephyrae
showed a broad distribution throughout all sites but a 1-2 order of magnitude reduction in DNA
from 2013 samples. Planulae larvae abundance was about half compared to 2013, with peaks
earlier in the summer, but generally lacking from September samples. The lack of larvae is most
likely due to the collapse of the adult population in late July. While larval abundance was
reduced, the substantial decline in ephyrae points to polyp habitat disruption from the storm.
Presenting Author: Grad
Presentation Type: Oral
Topic Area: 1) Physiological and Molecular Ecology, 2) Recruitment/Larval Ecology

Effects of Ocean Acidification on the Response of Massive Porites spp. to Damage
Yarid, Alex A.; Edmunds, Peter J.
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Ocean acidification (OA) and physical damage affect the physiology of scleractinian corals, but
the interactive effects of these stressors have not been investigated. In this study, we tested the
hypotheses that coral calcification is unaffected by the combination of physical damage and
pCO2, and that the appearance of normal tissue coloration within a damaged area is unaffected
by pCO2. We inflicted ~1 cm2 wounds 1-2 mm deep, similar to those resulting from parrotfish
bites, on juvenile colonies (~4 cm diameter) of massive Porities, and exposed them to ambient
(390 µatm) and elevated (970 µatm) pCO2 at 28°C for 20 d. Net calcification was significantly
decreased (26% across pCO2 treatments) by damage, but was unaffected by pCO2. Though the
interaction between damage and pCO2 was not significant, elevated pCO2 resulted in a 24%
decrease in net calcification for damaged corals, while undamaged corals were unaffected.
Furthermore, pCO2 did not affect the return of normal tissue coloration within a wound. This
study suggests that calcification of juvenile massive Porites is relatively resistant to OA and that
small wounds, such as those inflicted in this study, will continue to negatively affect juvenile
massive Porites under future conditions of increased OA.
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The influence of photosynthesis on the response of a tropical crustose coralline alga to
ocean acidification
Briggs, A.A.1; Carpenter, R.C.1
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Ocean acidification (OA), is leading to shifts in the carbonate chemistry of the oceans. These
changes mean that calcification may become difficult for some marine organisms, while at the
same time photosynthesis may become easier for them. Our research aims to reveal if
photosynthesis could play a role in the resistance of marine calcifiers to the negative impacts of
OA. We hypothesized that light, through its influence on photosynthetic rates, can mediate the
response of calcification to OA, so that calcifying autotrophs growing in higher light will show
less sensitivity in their net calcification rates to OA. In an eighteen day experiment in 2013, in
Moorea, French Polynesia, we compared net calcification and photosynthetic rates of Porolithon
onkodes, a common crustose coralline alga (CCA) in coral reefs, kept in ambient (390 µatm) or
elevated (850 µatm) pCO2 treatment tanks, with high, medium, and low light treatments (250, 65,
and 30 µmol photons m-2 s-1) within tanks (n = 40 per light*pCO2 group). We will report the
results of that experiment, and their implications for coral reef communities in the future under
OA.
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Perforate and imperforate baupläne in scleractinian corals: implications for coping with
environmental stress.
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Perforate corals are those in which the colony shares a common gastrovascular system
connecting all polyps. In imperforate corals, a colony’s polyps are connected only to nearest
neighbors (in a hexagonal array) and only when the colony is expanded. We present
microelectrode data for dissolved oxygen inside and around imperforate (Montastraea
cavernosa) and perforate (Acropora cervicornis) colonies in no flow and flow conditions
(Recolony = 4,000 and 10,000), and morphological data, all used to estimate parameters for a
resistance-capacitance network model of mass transfer between colonies and the environment.
SPICE simulations of the perforate and imperforate network models for colonies of varying size
exhibit different dynamic behaviors to environmental perturbations. Perforate coral colonies
exhibit larger time constants, on the order of many minutes, for response to environmental
perturbation compared to imperforate species, which have faster system dynamics. A key
parameter requiring further investigation is the mixing time constant of the coelenteron. The
greater connectivity inherent in perforate corals has implications for buffering environmental
changes and intra-colony variation in polyp physiological performance when under stress.
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In situ measurements of coral respiration, photosynthesis and calcification: CISME
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Physiological rates, such as respiration, photosynthesis and calcification, can provide insight into
the health and well-being of an organism. Concerned with world-wide coral decline, we have
developed a new tool to non-destructively measure coral bioenergetics in situ. CISME (Coral In
Situ MEtabolism, pronounced “KISS ME” to reflect the gentle interactions between the
instrument and the coral) measures changes in dissolved oxygen and pH, from which rates of
respiration and photosynthesis are calculated. The instrument has a sample port for withdrawing
samples for analyses that require discrete samples (e.g. total alkalinity for calcification rates) or
introducing reagents (e.g. metabolic inhibitors, CO2 enriched seawater). Laboratory and field
tests show that with this instrument we can produce quick, consistent and non-destructive (to the
coral) measurements of respiration (5-7 minutes), photosynthesis (7-10 minutes), photosynthesis

vs irradiance response curves (30-40 minutes), and calcification rates (30-40 minutes) on corals
in their natural environment. These features make CISME a potential tool for programs
monitoring coral health and research into coral response to stressors such as global warming,
ocean acidification, and other anthropogenic effects. The instrument also has the potential to be
deployed over other types of substrate such as turf, coralline algae, or encrusting invertebrates.
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Behavioral responses of the Colombian freshwater crab, Neostrengeria macropa (H. MilneEdwards, 1853), to temperature and salinity changes.
Hudson, D.M.1; Campos, M.R.2
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Ongoing taxonomic studies yielded over 100 native or endemic species of freshwater crabs in
Colombia alone. These species are widely distributed across river systems and altitude of the
country, which will allow us to test the reaction norms of behavioral and physiological tolerances
to temperature and salinity within groups of species. Projected changes to climate predicted for
the next century by the last UN IPCC report indicate likely geographic changes in species’
distributions, including benthic epifauna. Since behavioral, ecological, and physiological data is
currently unavailable for these groups, we study the behavior of the Pseudothelphusid
Neostrengeria macropa from the Eastern Cordillera branch of the Andes Mountains. As detritus
feeders, this species is vital for turnover and oxygenation of sediment, and are also of interest
since they serve as an intermediate host for lung flukes from the genus Paragonimus spp. We
hypothesized that activity levels will reach an optimum for optimal temperatures, and that the
crabs will be able to detect and avoid maladaptive salinity in the case of an inland salt spill.
Behaviors analyzed in EthoVision XT indicate there are differences between temperature
treatments, and that the crabs show similar behaviors to maladaptive salinities to saltwater crabs.
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Salinity impacts time to metamorphosis in megalopae of the fiddler crab Uca minax
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At the end of larval development, megalopae of the fiddler crab Uca minax ride tidal currents
away from high salinity coastal environments to low salinity inland habitats, where they settle
and metamorphose. We hypothesized that salinity conditions impact settlement decisions, and

time to metamorphosis (TTM) would be longer for megalopae in high salinity conditions
compared to low salinity conditions. In 2010 we reared U. minax in the lab under four different
conditions― low salinity/with adult conspecific odor, low salinity/without odor, high
salinity/with odor, and high salinity/without odor. We found that TTM was shortest in low
salinity/with odor conditions and longer in high salinity conditions. Though TTM in the low
salinity/without odor condition appeared to be similar to that in the high salinity conditions, too
few megalopae survived this condition to include in the analysis. We conducted a second
experiment in 2013, comparing TTM in megalopae in the presence of adult odor at high and low
salinities at a lower temperature than the original experiment; again, we found a strong salinity
effect with TTM shortest at low salinity. We propose that the response to salinity is one of the
mechanisms enabling U. minax to locate and settle into appropriate adult habitats.
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The effects of pathogen associated molecular patterns (PAMP) on the gene expression of
the Caribbean coral Orbicella faveolata.
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Diseases have decimated the populations of many scleractinian coral species in the last decades.
Orbicella faveolata, with 8 know diseases, is one of the most affected corals in the Caribbean.
Little is know about their response to pathogen(s) in terms of gene expression. In an attempt to
elucidate gene expression changes in O. faveolata during an infection, we exposed fragments of
this coral to E. coli lipopolysaccharides (LPS). RNA-seq analyzes were performed to determine
differences in while transcriptome gene expression profiles between controls and exposed
fragments. A total of 30,891 genes were found in the transcriptome with 221 of them showing
significant differences between LPS treatment and Control. These genes are involved in several
biological processes including: immunity (cell signaling, responses to stimulus and immune
system processes), cell growth and metabolism (cell component organization, metabolic
processes and cellular processes), and reproduction (reproduction and cell proliferation)
processes. These results show that upon infection, the coral O. faveolata changes the patterns of
gene expression to control its metabolism and prevent pathogen proliferation. Further studies are
needed to determine the extend of change in expression levels in the community either at the
whole transcriptome level or relevant genes.
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The decoupling of tissue and skeletal production of corals in response to vermetid
gastropods

Lianne M. Jacobson; Corinne Fuchs; Julie Zill; Morgan Farrell; Mike Gil; Anya Brown;
Elizabeth Hamman; Craig Osenberg
Dept. of Biology, University of Florida, Gainesville, FL 32601
Corresponding author email: LianneJacobson@ufl.edu

Growth, which is commonly used to assess the physiological state of an organism, manifests in a
diversity of ways: e.g., coral growth requires an increase in skeleton as well as an increase in
tissue. Different metrics of growth need not respond identically to environmental conditions;
thus, the resulting patterns reveal which growth measures are physiologically linked and which
are decoupled. For example, corals produce tissue in the interior of the colony and skeleton at
decreasing rates with depth, but tissue production at the margins of the colony does not change.
This result suggests skeletal production is decoupled from marginal tissue production. Here, we
determined if these growth metrics were similarly correlated across a novel biotic gradient: five
manipulated densities of vermetid gastropods (Dendropoma maximum). Skeletal production and
interior tissue production did not change with vermetid density. However, marginal tissue
production declined with vermetid density. Thus, growth patterns in this study were similar to
previous results: production of interior buds and skeleton are linked, but both are decoupled from
growth on the margin of the colony. Considering the marginal tissue is the site of competition,
these results suggest that vermetids may diminish a coral’s competitive ability.
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Are intertidal mobile animals water-stressed? A field test using fiddler crabs.
Jeffrey Levinton1, Bengt Allen2, Shanna Lord1, Yoshiaki Higashide1, Krisald Brahimi1
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Climate change requires an understanding of how to assess stress in field populations.
Microhabitats of species with low mobility can be directly characterized. But highly mobile
species can ameliorate exposure to the hot sediment-air surface and intertidal zone by
retreating to burrows and lower intertidal and subtidal microhabitats. Our previous work
demonstrates that there is a tradeoff of such behavior with reduced mating activity. In the
lab, water loss in air less for males of the higher intertidal-dry sand occupying Uca
pugilator than the lower intertidal-wet microhabitat U. pugnax. No difference was found for
females. In the field, on a hot day (ca 30C) there was no evidence of water loss of surfacedisplaying males of either species. Apparently, retreats to the burrow are sufficient to
reduce obvious water loss. Other evidence shows that experimental reductions of solar
input results in increased display activity, further supporting the hypothesis of
compensation. Smaller males are less tolerant of thermal stress, as evidenced by lower

body temperatures than larger males in the field and increased fatigue of smaller
individuals under water-loss and thermal stress in the lab. Climate change studies,
therefore must account for compensatory behavior and microhabitat distributions.
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Reef Ecology
Testing for the importance of self-organisation for ecosystems resilience
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Spatial self-organisation occurs in many different ecological systems. Some species, such as
mussels, are organised in patterns at different spatial scales, increasing habitat complexity. At a
small-scale, mussels aggregate in strings (10-15cm). At a larger scale, they aggregate in elevated
bands (5-7m wide). While the mechanisms of spatial self-organisation have been extensively
studied, there is little understanding of the role they play in ecosystems resilience, limiting its
application in for instance the restoration of mussel beds lost to human interference.
Here, we show that the interplay of small-scale and large-scale aggregation improves the survival
of mussels in artificial mussel beds. We followed mussel persistence over time in beds where we
aggregated the mussels at two different scales. The beds with no aggregation revealed a low
survival (38-53%). The beds with small-scale and large-scale aggregation, however, showed a
much improved survival (66-79%). Yet, the formation of elevated hummocks lowered mussel
bed stability. As the water flow is higher on the top of the hummock, mussels have to handle
more stress, experience lower survival. Yet, they have more food available, improving mussel
condition. Our study provides the first experimental evidence of the ecosystem-level implications
of pattern formation, opening an inspiring window on the application of spatial patterns to help
restore marine foundation species.
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Chemical cues lead to the avoidance of overfished reefs by juvenile fishes
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No-take Marine Protected Areas (MPAs) are a primary tool of marine conservation, especially
regarding marine fishes. It is hoped that MPAs allow fishes within their protective boundaries to
increase in densities and sizes and spillover into adjacent areas, and also that the larger adults in
MPAs will produce more larvae for export beyond MPAs, where they may rescue distressed
populations in unprotected habitats. The positive effects of larval export may, however, fail to
occur if larvae behaviorally reject unprotected areas as unsuitable before settlement. Here, using
three replicate MPA and fished areas in Fiji, we show that juvenile fishes from 15 species and 6
families consistently demonstrate a significant, 6-9 times greater attraction to chemical cues from
reefs in MPAs versus adjacent overfished reefs. The density of juvenile recruits into MPAs also
was 6-9 times greater despite predator density being 3 times greater in MPAs. Preference
resulted from attraction to chemical cues from corals typical of MPAs and repulsion to cues from

seaweeds typical of overfished reefs. Our results suggest that chemically cued behavior can limit
larval export to degraded habitats and may suppress the open nature of marine populations.
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Coral larvae use chemical cues to assess and reject degraded reefs
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Corals are foundation species creating the biogenic matrix upon which community structure,
function, and biodiversity depend. However, corals are in dramatic global decline. There are
many drivers of coral loss, but the role of suppressed larval recruitment is poorly understood
relative to factors affecting post-recruitment survivorship. Marine Protected Areas (MPAs) are
the major management tool for preserving healthy reefs, which can then export larvae to
degraded reefs. However, larval behavior could negate this potential link. Here we show that
cues from degraded reefs create a chemical barrier preventing larval export to degraded reefs.
Larvae of 3 Acropora spp. were strongly repelled by chemical cues from seaweed-dominated
reefs that were heavily fished, but attracted to cues from adjacent MPAs that were coral
dominated. Specific seaweeds on overfished reefs and specific corals on healthy reefs generated
these cues. Coral larvae were present, but refused to settle on fished reefs. If settlement plates
were elevated above the “blanket of stink” in non-MPAs, corals settled on these. In adjacent
MPAs, corals settled only on the natural substrate, never on elevated plates. Reefs dominated by
seaweeds will continue their death spiral unless managed to produce cues that attract, rather than
repel, larvae.
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Determining the effect of Cliona delitrix removal on stony coral growth offshore southeast
Florida
Halperin, A. A. ; Chaves-Fonnegra, A.; Gilliam, D. S.
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Excavating sponges are strong spatial competitors and their interactions with stony corals have
been considered epizoic. However, recent studies demonstrate that these organisms are in
asymmetric competition where the sponges tend to dominate. Despite the known negative effects
of excavating sponges on stony corals, very few studies have experimentally tested the nature of
this interaction. In this study, we determine if removal of the excavating sponge Cliona delitrix
has an effect on the growth of the stony coral Montastrea cavernosa. A total of 33 M. cavernosa
colonies colonized by small C. delitrix sponges (5 - 10 cm in diameter) were examined. Sponges
were removed from 22 affected corals, and the resultant cavities were filled with either epoxy or
cement (11 colonies each) to promote overgrowth and prevent colonization by bioeroders.
Eleven corals remained as controls. Colony images were taken immediately after and 6 and 12
months post sponge removal. Images were analyzed using ArcGIS© and ImageJ© software to
measure overgrowth. Coral growth was negative for all three groups after 12 months, but
controls where the sponge remained showed 58% more coral tissue loss. Additionally, 64% of
treatment corals showed no return of C. delitrix after 12 months, reducing tissue loss.
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Coral dispersal dynamics: new insights into patterns of connectivity
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Understanding current patterns of connectivity among coral populations and predicting how
these patterns will change in response to climate change is paramount for the design of effective
marine reserve networks. However, processes affecting coral larval dispersal are not well
understood and are likely to be affected by ocean warming. We use a combination of laboratorial
experiments and population models to predict current and climate change-induced patterns of
dispersal in corals. We found that many coral larvae, even those from species with an obligate
planktonic phase, develop with sufficient rapidity to produce high levels of retention on the natal
reef. We also demonstrate that rising seawater temperatures accelerate coral larval development
and increase larval mortality, leading to an increase in local larval retention on the majority of
reefs around the world. As both rates of self-recruitment and larval mortality increase,

connectivity among populations will weaken, reducing the chances of genetic rescue and making
populations more responsive to local impacts and management initiatives. The results of my
research are being used to develop bio-physical models of coral dispersal that can assist the
placement and spacing of marine protected areas that maximise recovery rates following
disturbances and resilience to climate change.
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Understanding Distribution: mapping the spatial relationships of giant barrel sponges
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The giant barrel sponge (Xestospongia muta) is an abundant and long-lived sponge on Caribbean
reefs that can reach sizes greater than a meter in height and diameter. The large size of the
sponge can confound distribution analyses for the species, because most spatial analyses depend
on representing each individual as a non-dimensional point. We examined the distribution of
barrel sponges as a function of size on Conch and Pickles Reef, Florida, by using digital photo
mosaics. Incorporating the basal area of the sponge, spatial point pattern analyses were modified
to account for sponge size. Accurate distribution maps are a critical starting point for examining
sponge genetic distribution. While no consistent spatial pattern was detected, with most analyses
resulting in a random pattern of barrel sponge distribution, these analyses lay the framework for
examining the spatial distribution of the genetic relationships within the population. With
sponges now the dominant benthic organisms on many Caribbean reefs, it is becoming
increasingly important to understanding the mechanisms of sponge spatial and genetic
distribution in order to protect and conserve coral reefs.
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Water quality and turnover dynamics of coral reefs in Caribbean Panamá
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Changes in land-use along tropical coastlines generally degrade water quality, but controversy
persists over the degree to which reduced water quality affects the ecology of coral reefs. We
cored reef frameworks at four sites in Bahía Almirante, a coastal lagoon in northwestern Panamá,
to explore the historical relationship between terrigenous input and a recent turnover in coralspecies dominance. The coral constituents of the cores were analyzed in tandem with lignin-

phenol concentrations in the surrounding sediments. Chronologies and sedimentation rates were
determined from 210Pb profiles in the cores. Increased input from agricultural development and
expansion of the human population degraded water quality in Bahía Almirante over the last
century. Episodes of heavy rainfall after 1970 accelerated a phase shift from dominance by
branching corals of the genus Porites to dominance by the lettuce coral Agaricia tenuifolia at
water depths of 5–10 m by increasing runoff, increasing sediment and nutrient loads, and
lowering light levels. The phase shift in coral dominance was unprecedented on a millennial time
scale, and the degree to which it occurred varied along a gradient of terrigenous input to the
Bahía.
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Prey condition and host-origin affect prey choice behavior in an important corallivore
Bright, AJ1,2; Cameron, CM1,2; Miller, MW2
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The snail, Coralliophila abbreviata, is a common generalist corallivore and can be a major
contributor in Caribbean acroporid tissue mortality. Considering the imperiled status of Acropora
palmata and A. cervicornis, understanding the interactions of factors contributing to acroporid
tissue loss is imperative in order to enhance mitigation strategies for population recovery. We
examined variation in prey choice of C. abbreviata based on host-origin, prey condition, and
potential social interaction using paired choice assays with A. cervicornis prey. In general, snails
sourced from A. cervicornis were more active than snails sourced from A. palmata. Both showed
higher activity levels during the night, but A. cervicornis-sourced snails continued relatively high
activity levels during the day. Snails from both hosts preferred A. cervicornis fragments that
were of compromised condition (i.e. diseased or mechanically damaged) when compared to
healthy fragments. Additionally, when snails were presented a healthy fragment versus a solitary
snail with no coral, A. cervicornis-sourced snails showed a preference for prey over potential
social interaction, whereas A. palmata-sourced snails showed no preference. These results
indicate that the feeding behavior of C. abbreviata is influenced by condition of A. cervicornis
prey, and significant behavior differences occur between C. abbreviata from different hosts.
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Using naturally-recovering staghorn coral (Acropora cervicornis) populations to inform
restoration and recovery targets
Richter, L.J.1,2; Huntington B.E.1,2,3; Miller, M.W.1
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Once thriving throughout the Caribbean, staghorn coral (Acropora cervicornis) populations have
fallen precipitously since the 1970s and 1980s. As a keystone species, A. cervicornis provides
ecological functions necessary for healthy Caribbean coral reefs, including habitat for fish. The
Dry Tortugas harbors one of the few naturally recovering populations of A. cervicornis on
Pulaski Shoal, providing a unique opportunity to examine the factors that contribute to its
continuing success. The A. cervicornis in the densely-populated areas of Pulaski Shoal is
significantly more abundant than in other regions characterized with extant A.cervicornis
‘thickets’ (e.g. Flat Cay, USVI). These super-dense stands at Pulaski Shoal exhibit 7% (± 1.7%)
lower partial mortality, greater colony height (3.2 ± 1.1cm), and faster apical growth (3.7 ± 0.6
cm/yr) than sparse stands in the area, along with greater fish biomass (71.2 ± 13.9 g/m2),
abundance (4.3 ± 0.6 fish/m2), and 52.5% (±11.3%) greater species richness of small reef fishes
less than 15cm in length. These results suggest that restoration efforts may benefit more by
outplanting nursery-reared fragments in dense assemblages, rather than the conventional method
of outplanting colonies over a comparatively larger area in a sparser array.
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Climatic and oceanographic controls on millennial-scale reef development in the tropical
eastern Pacific
Toth, Lauren T.1 and Aronson, Richard B.1
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Coral-reef accretion stalled for 2500 years in Pacific Panamá, beginning 4100 years ago.
To identify the environmental drivers of this Holocene reef collapse in the TEP, we cored reef
frameworks and used coral-based, geochemical proxies to reconstruct the paleoclimatology (δ18O
and Sr/Ca) and paleoceanography (ΔR and Ba/Ca) of the Gulf of Panamá from 7000 years ago to
present. We compared these records to changes in vertical reef accretion, coral productivity
(δ13C), and aragonite saturation state within the corals (B/Ca) over the same period. Rainfall and
oceanic productivity increased and were more variable during the initiation of reef shutdown—
changes consistent with increasing frequency and intensity of La Niña events and an overall
increase in ENSO variability. Declines in δ13C and B/Ca also coincided with reef shutdown,
suggesting that sublethal decline of coral condition may be an early warning sign of ecosystem

collapse. Coral productivity has also declined gradually over the last 2000 years, suggesting that
reefs in the ETP may be headed toward another shutdown in framework construction.
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It ain’t easy being reef: impacts of competition and corallivory in Florida Keys
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As coral cover in the Florida Keys continues to decline, understanding the factors driving this
trend has become a priority for researchers. Previous studies have shown that macroalgae
directly competes with corals for nutrients and space, and that parrotfish herbivory can reduce
macroalgae density. However, parrotfish also graze on corals so the net impact of parrotfish on
corals is unclear. To estimate the net impact of parrotfish abundance on macroalgae and corals,
we measured substrate composition and parrotfish density on 14 reefs in the middle Florida
Keys. Parrotfish abundance was not significantly related to macroalgal cover nor was macroalgal
cover significantly related to coral cover. Parrotfish density, however, was sometimes positively
related to coral cover. This suggests that the net impact of parrotfish grazing may have a positive
impact on corals in the Florida Keys. These findings are important for determining the drivers
behind coral decline and developing new conservation strategies for coral restoration.
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Historical vs. contemporary effects on coral cover in the Florida Keys
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Coral cover in the Florida Keys has been decreasing over the past several decades. Previous
studies suggest that parrotfish grazing and macroalgal competition may play an important role in
this decline. We conducted surveys of reef substrate composition, parrotfish density, and
parrotfish dietary selectivity on 14 reefs in the Florida Keys National Marine Sanctuary.
Preliminary results show no evidence for linear relationships between corals, macroalgae and
parrotfishes across all reefs. However, we did find significant regional differences in live coral
cover. Regions with higher pH and striped parrotfish abundance had higher live coral cover
while regions with higher turf algae cover had lower live coral cover. Since coral recruitment is
episodic and growth is relatively slow, current levels of live coral may reflect past levels of

macroalgal and parrotfish abundances more than current conditions. Future studies will examine
the relative change in live coral cover per region by following both local and transplanted coral
fragments to determine which factors contribute the most to declines in coral cover. By
understanding the drivers behind coral decline, conservation efforts to restore coral reef
ecosystems can be more efficient and successful.
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Just keep grazing: parrotfish grazing and dietary selectivity in the Florida Keys
Quirk-Royal, B.E.1; Hoffmann, S.L.1; Smith, K.M.1; Childress, M.J.1
1

Department of Biological Sciences, Clemson University, Clemson, SC 29634. bquirkr@clemson.edu.

Parrotfish have an indirect positive effect on coral reef health by grazing on macroalgae, which
compete for substrate space with corals. However, parrotfish can also have a negative impact on
coral reef health by feeding on live corals and ultimately decreasing coral cover. These feeding
preferences have been correlated with the jaw morphology of the two genera of parrotfishes.
This study examined the feeding selectivity for two genera of parrotfish (Scarus and Sparisoma)
in the middle Florida Keys. On 14 reefs, fish censuses, behavioral surveys and substrate
composition analysis were preformed to calculate Strauss Selectivity Indices for the categories
corals, macroalgae, turf, sponges and other. These indices showed that parrotfish as a whole do
exhibit selective feeding. Scarus had a significantly higher preference for turf and Sparisoma had
a significantly higher preference for macroalgae. There were no significant differences for the
genera selectivity for corals, sponges, or other. These results support life history theory that
Scarus are excavators and Sparisoma are grazers, as predicted by their jaw morphology, each
filling a different feeding niche on the reef. By examining species-specific parrotfish feeding
strategies, we can better estimate their impacts on coral reef health and restoration.
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The acquisition and allocation of carbon to lipids
of bleached and healthy Hawaiian corals
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Lipids serve as energy reserves and promote bleaching resistance in corals. To better understand
the physiological implications of bleaching and recovery on lipid synthesis and utilization, a
pulse-chase labeling experiment was conducted on bleached and non-bleached Hawaiian corals
after 1 and 11 months recovery. After 1 month, bleached P. compressa maintained newly
synthesized lipids, but catabolized newly synthesized proteins, carbohydrates, and preexisting
lipids. However, bleached M. capitata respired heterotrophically fixed carbon and stored the
remainder in proteins or carbohydrates, but not lipids. After 11 months of recovery, the
allocation of photoautotrophic carbon to lipids had fully recovered in P. compressa but allocation
of heterotrophic carbon to lipids was dramatically higher than in non-bleached controls. This
suggests that lipids were still recovering in this species. Conversely in M. capitata, lipid
synthesis was fully recovered in bleached corals, but protein and carbohydrate synthesis was not.
Energy reserve synthesis was not fully recovered in either species, even after 11 months.
Irrespective of time, bleaching, or recovery status, up to 40% of newly synthesized lipids are
derived from heterotrophic carbon. These findings indicate that corals take more than 11 months
to recover from bleaching and that heterotrophic carbon is critical to coral lipid synthesis.
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Grazing patterns of redband parrotfish: interaction of value and availability of food
resources
Hanmer, John; White, J. W.; Pawlik, J. R.
Center for Marine Science and Department of Biology and Marine Biology, University of North Carolina
Wilmington, 5600 Marvin K. Moss Lane, Wilmington NC, 28409
jhh8419@uncw.edu

Omnivorous reef fishes eat different foods that vary in abundance and value. However, the
choices made by these fishes in response to food availability are poorly known, complicating our
understanding of coral reef ecosystems. A total of 393 redband parrotfish (Sparisoma
aurofrenatum) were followed for 5 min intervals in the field, and the number of bites and relative
abundance of food at each study site was recorded. These studies were conducted from June-July
2012 and 2013 on reefs of the Florida Keys, Yucatan and southeastern Bahamas Islands.
Redband parrotfish ate mostly turf algae, Halimeda sp., and fleshy brown algae, in that order,
and this is also the order of decreasing nutritional value of these foods based on past studies.
When comparing bites on the three foods as a function of their availability at different sites,
redband parrotfish would substitute Halimeda sp. for turf algae and fleshy brown algae for
Halimeda sp., but not turf macroalgae for fleshy brown algae. These results suggest that
parrotfishes forage optimally for food, a phenomenon that has been previously demonstrated for
terrestrial vertebrates, but not for fishes.
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Day/night community turnover in sub-tropical reef fishes: An investigation into the
crepuscular transition.
Coles, D.
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Although crepuscular periods – i.e. twilight periods around dawn and dusk – comprise a
relatively small part of the day, their importance as key ecological transition periods has been
recognized for some time. However, previous marine investigations into this transition have
focused on tropical locations and have mostly been qualitative in nature. This project is focused
on sub-tropical reef fish communities off the coasts of South and North Carolina. I will present
results of the study, based on analysis of underwater video obtained in 2013 and 2014 at a variety
of sites featuring natural, live bottom habitat. High-definition video was obtained by mounting
cameras on un-baited chevron traps and on custom-made stands maneuvered into place by
SCUBA divers. The sampling period is from 30 minutes prior to sunset to 10 minutes after
sunset. Fishes were tallied by Time Relative to Sunset (TRTS) in an attempt to understand
patterns of turnover, as diurnal species become inactive and nocturnal species emerge.
Ephemeral behavioral events, such as predation, are also noted and described; predation activity
is known to exhibit crepuscular spikes.
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Assessing deep-water coral assemblages inhabiting relict coral banks off the South Texas
Coast
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Deep water coral species of five relict shelf-edge coral algal banks off the south Texas coast
including from north to south, Baker, Aransas, Dream, Blackfish Ridge, and a previously
undescribed reef referred herein as Harte were surveyed via an ROV deployed from the R/V
Falkor of the Schmidt Ocean Institute in September 2012. In situ species identification were
completed for Baker, Aransas, and Dream. The three banks had a combined total of 23
morphospecies of deep water corals ranging from 14 species at Aransas to 17 species at Dream.
Because of the difficulty in identify to species, some were placed into major morphological
groupings (e.g., sea fans, sea whips, etc.). A factorial analysis (PERMANOVA) was used to

discriminate coral abundances from Baker, Aransas, and Dream. Deep water coral assemblages
among Baker, Aransas, and Dream were significantly different (P=0.001). Sea whips, primarily
Stichopathes spp., were the predominant group at each site with mean relative abundances
ranging from 60% at Aransas bank to 26% at Dream bank. Differences among bank coral
communities were primarily because of varying abundances of sea fans, Antipathes spp., and
Antipathes furcata.
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Elkhorn coral, Acropora palmata, is an endangered foundation species that relies heavily on
clonal propagation and often displays low genotypic (clonal) diversity. Populations in the
Florida Keys experienced rapid declines in tissue cover between 2004 and 2006, largely due to
hurricanes and disease, but remained stable from 2006 to 2010. All elkhorn colonies in 150 m2
permanent study plots were genotyped in 2006 (n = 15 plots) and 2010 (n = 24 plots) to
investigate cryptic changes in allelic and genotypic diversity during this period of stable
ecological abundance. In 2010, these plots contained an average of 2.2 ± 1.38 (mean ± SD)
genets (~19 colonies) with a significant negative correlation between colony abundance and
genotypic diversity. Overall, genetic diversity declined over the four year period; seven of the
36 original genets and two of 67 alleles (among five microsatellite loci) were lost completely
from the sampled Florida Keys population and an additional 15 alleles were lost from individual
reefs. No correlation was found at the plot scale between genotypic richness and ecological
performance measured as trend in abundance nor as the prevalence of specific threat conditions
(e.g., disease, predation) even when considering more diverse plots in Curacao.
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Does coral-seaweed competition make seaweed more palatable?
Longo, G.O.1,2, Hay, M. E.1
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We investigated the frequency and effect of seaweed-coral contacts for common seaweeds and
corals in Belize. For the most common pair of interactors, we evaluated whether competition
made the seaweed more palatable to consumers. Corals in the genus Agaricia contacted
seaweeds more frequently and extensively than did species of Porites, Montastrea or
Siderastrea. When contacted by seaweeds, they also bleached more frequently. Pooling across
all corals, Halimeda opuntia was the most frequent seaweed contacting corals and caused
bleaching in approximately 90% of contacts. Articulated coralline algae and Halimeda tuna also
contacted and bleached corals but less frequently than H. opuntia. While contact with H. opuntia
caused similar bleaching proportions in colonies of Agaricia and Porites, when contacted by
articulated coralline algae Porites experienced less damage. When paired samples of Halimeda
opuntia that had been in contact with Agaricia and not in contact were offered to the sea urchin
Diadema antillarum in the lab, urchins consumed about 150% more from individuals that had
been competing with Agaricia. Similarly, paired samples were offered to reef fishes in the field;
fishes consumed little of either Halimeda treatment. Competition with corals may compromise
defenses of some seaweeds, enhancing their susceptibility to herbivory.
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Free-living Symbiodinium: environmental reservoirs for future coral generations of the
beneficial symbiont of coral reefs
Granados-Cifuentes, C.1; Neigel, J.E. 2; Leberg, L.2; Rodriguez-Lanetty, M.1;
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Coral reefs are among the most diverse ecosystems of the world. Scleractinian corals provide
their framework, which in turn depend on an obligate endosymbiosis with microbial
dinoflagellates (genus Symbiodinium). As important as these symbionts are, for nearly 80% of
coral species symbionts are not vertically transmitted but acquired from the environment. Little

is known about the dynamics of these populations. In this study, seven different habitats were
sampled on reefs around the Caribbean island of Curaςao at three different time periods to
characterize habitats of free-living Symbiodinium that could serve as environmental sources of
symbionts for corals. Representatives of Symbiodinium clades A, B, C, F, G, and H were
detected using the hypervariable region of the chloroplast 23S ribosomal DNA gene. Log-linear
modeling demonstrated that the free-living Symbiodinium community was structured among
habitats and changed over time. This is the first study to detect free-living Symbiodinium from all
of the clades known to be associated with invertebrate hosts in the Caribbean and provides a
baseline to the understanding of the distribution of free-living Symbiodinium populations. Our
results highlight the importance of certain habitats, such as macroalgae and seagrasses, as
reservoirs and thus, should be further consider in conservation programs.
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Florida Keys Midchannel Reefs: A potential source of coral resistance to stressors
Haslun, J.A.1; Strychar, K.B.2
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Local environmental conditions have altered the community structure of coral reefs in the
Florida Keys while simultaneously affecting the resistance and resilience of corals to future
stressors. Despite >1°C mean increased and decreased temperatures during summer and winter,
respectively, many midchannel reefs have greater total coral cover and diversity than protected
and often towted offshore reefs including Looe Key. Applying non-metric multi-dimensional
scaling and general additive models to a 15-year dataset of coral communities, we determined
that midchannel reefs and offshore reefs supported different scleractinian coral communities.
Turbidity and silicates were found at increased levels at midchannel locations while dissolved
inorganic nitrogen and soluble reactive phosphorus were more concentrated offshore according
to general additive modeling of NMDS groupings. Symbiont responses of Montastraea
cavernosa and Porites astreoides, species common to both locations, were observed seasonally
for two years at one representative site of each location. Summer photosystem II photochemical
efficiency was greater at midchannel reefs (p < 0.01) and for Porites independent of location (p <
0.001). We hypothesize that increased non-lethal thermal stress experienced by midchannel reef
corals along with reduced light irradiance from turbidity produces resistant corals along with the
communities observed. Therefore, midchannel reefs may deserve further protection and
attention.
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Immune priming occurs in the sea anemone, Aiptasia pallida.
Brown, T.; Rodriguez-Lanetty, M.
Florida International University, Miami, FL 33199. tbrow102@fiu.edu

The outbreak of coral diseases have been rapidly increasing on reefs worldwide. Our
understanding of how corals respond to the agents causing these diseases remains limited. It is
unknown if corals possess a form of immunological priming which would allow them to respond
faster to secondary encounters with the same pathogen. In this study we used the cnidarian model
system, Aiptasia pallida and the coral pathogen Vibrio coralliilyticus to test this hypothesis. All
challenge experiments were conducted at virulent conditions (30˚C) and a concentration of 108
CFU/ml of V. coralliilyticus. A. pallida were sub-lethally exposed to the bacterium by receiving
a 3-day challenge (priming treatment) followed by various recovery periods (2, 4, and 6 weeks).
The anemones were then exposed for ten days to an acute challenge under the same conditions.
Results indicate that primed A.pallida demonstrated increased survival compared to non-primed
anemones in the case where the second exposure occurred 2 or 4 weeks after the first bacterial
exposure (Kaplan-Meier p<0.031). However, no difference was observed when the second
challenge occurred 6 weeks after the first exposure. Findings from this study support the
hypothesis for the existence of transient immunological priming in a basal metazoan, a sea
anemone.
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The effect of short-term thermal stress and subsequent recovery on
Caribbean gorgonian corals
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Rising seawater temperatures detrimentally affect hard corals, but their influence on
gorgonian corals is not well understood. Given the prevalence of gorgonian corals on
Caribbean reefs, it is imperative to understand their, and their mutualistic
dinoflagellates, Symbiodinium spp., responses to elevated temperatures. We conducted
a short-term thermal experiment in which the gorgonian corals Eunicea flexuosa, E.

tourneforti and Pseudoplexaura porosa were exposed to either ambient (29°C) or
elevated (32°C) water temperatures for five days, followed by five days at the ambient
29°C temperature. The elevated temperature did not affect Symbiodinium density nor
lipid and carbohydrate tissue content in all three gorgonian species. Also not affected
were protein content in P. porosa, both protein and chlorophyll content in E. flexuosa,
and antioxidant enzyme activity in the two Eunicea species. But, chlorophyll content in
E. tourneforti and P. porosa dropped following exposure to elevated temperatures. The
maximum photochemical efficiency fell in all three species subjected to 32°C, but
recovered in the two Eunicea species following return to the ambient temperature.
Similarly, in E. tourneforti protein levels fell at 32°C but bounced back following five
days at 29°C. Although the responses to elevated temperature varied between the
gorgonian species, rapid recovery ensued.
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Local Recovery and Extinction of Elkhorn Coral Populations on the Florida Reef Tract
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Once the Caribbean’s dominant shallow-water coral species, populations of the elkhorn coral
Acropora palmata have declined over 90% since 1980, and the species is now ESA-listed as
Threatened with a proposed upgrade to Endangered. In order to examine the present-day status
and trends of the species, a regional mapping and monitoring project examined populations
throughout the Florida Reef Tract over a three year period. Repeated visits to fate-tracked
colonies show varying patterns of health, survival, and incidence of stressors, with some regions
experiencing population booms while others exhibit near-complete extinction. Colony size, time
of year, and particularly habitat type and geographic region all determined the probable fate of a
colony, including its reproductive capability through both sexual and asexual means. Results
offer a guide to the regional variability and management of stressors and the future of local
populations.
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Temporal Changes in Juvenile Density of Octocorals and Stony Corals Following
Disturbance on Patch Reefs of the Florida Reef Tract
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Lunz, Kate 2; Moulding, Alison 3
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In 2010, a record-breaking cold-water event caused catastrophic mortality to reef community
assemblages on near-shore patch reefs of the Florida Reef Tract. The following year, the Florida
Fish and Wildlife Research Institute initiated a community recovery study to track stony coral
and octocoral juveniles at eight patch reefs in the upper and middle Florida Keys. The primary
goals were to (1) identify differences in juvenile growth and survival among stony corals and
octocorals, (2) determine if juvenile densities increased over time following disturbance, and (3)
reveal any differences in juvenile growth, survival or densities (from goals 1 and 2) among sites
that endured “low” or “high” mortality from the cold-water event. Surveys were conducted
biannually, in spring and fall, for two years. Increases in both stony coral and octocoral juvenile
densities were documented during this time. Octocorals increased by 10 colonies/m2 whereas
stony corals increased by only 5 colonies/m2. Overall, juvenile assemblages were comprised of
48% stony corals and 52% octocorals. Low-mortality sites demonstrated higher juvenile
densities of both stony corals and octocorals than high-mortality sites. These results will further
our understanding about how early life history processes affect recovery and community
structure on patch reefs.
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Infection by cymothoid isopod, Anilocra haemuli on French grunt (Haemulon
flavolineatum) is associated with host social affiliation & aggregation size
Welicky, R. L.; Sikkel, P. C.
Arkansas State University, Jonesboro, AR 72467. Rachel.Welicky@smail.astate.edu

Parasites are among the most diverse and abundant organisms on coral reefs and play an integral
role in host population and community dynamics. Cymothoid isopods of the genus Anilocra are
the largest and most conspicuous ectoparasites among Caribbean reef fishes. Anilocra haemuli
infects French grunt, Haemulon flavolineatum, well known for its diel feeding migrations that
trophically connect reef and seagrass environments. A. haemuli likely influences this
connectivity since Anilocra spp. alters host energetics and swimming performance. As a first

step in understanding the French grunt- A. haemuli association, we quantified the abundance and
prevalence of infected fish on northeastern Caribbean reefs over three-years using visual reef
surveys. We determined: (1) the prevalence of A. haemuli infected fish, (2) if fish social
affiliation (aggregated or solitary) influenced prevalence, and (3) if prevalence was associated
with population and aggregation size. We found that prevalence of A. haemuli infection: (1)
varied from 0-66%, (2) was greater for solitary than aggregating fish, and (3) was inversely
correlated with population and aggregation size, although the statistical significance varied. Our
study provides the most comprehensive prevalence dataset of any Anilocra spp., and the
necessary baseline data for future host-parasite and trophic studies.
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Scaling up ecological interactions over space and time: an example with reef fish
J. Wilson White; Andrea L. Dingeldein; Melissa M. Heintz
UNCW, Wilmington, NC 28403. whitejw@uncw.edu

A key question in ecology is the degree to which observations of small-scale processes (e.g.,
interactions between individual predators and prey) ‘scale up’ to predict large scale patterns of
abundance and demography. Scaling up is complicated by two factors: nonlinear interactions
and environmental patchiness. For example, a predator with a saturating feeding functional
response in an landscape with a mix of low-food and high-food patches will have a lower
average feeding rate than one would predict based on the overall average prey density in the
landscape. This known as Jensen’s inequality, and there are simple mathematical formulas to
account for its effects over space. However, the same effect can operate over time. For example,
planktivorous reef fish experience day-to-day variability in the abundance of zooplankton prey
washed over the reef crest. We derived a new solution to the scaling problem to account for
patchiness in both space and time. We validated our solution using high-resolution, highfrequency observations of zooplankton abundance and feeding by planktivorous damselfish,
Stegastes partitus. Our scale-correction estimate of overall feeding rate matched well with the
actual high-resolution observations. This provides a new tool for accurately estimating reefscale demographic rates.
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Can heterotrophy in corals be exploited to improve the stock of coral fragments for
transplantation in Mauritius?
Elliott, J.A.1; Pillay, R.M.2; Patterson, M.R.1
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An eight-week ex-situ experiment was conducted in Mauritius to determine if heterotrophy in
scleractinian corals could be exploited to grow corals quickly for reef rehabilitation. The
experiment also tested if the genetic makeup of the corals could influence growth. Two coral
species (Acropora formosa, Pocillopora damicornis), three treatments (dry food, live food, no
food), and coral fragments from 3-4 coral colonies per species comprised the experimental
design. A total of 456 coral fragments were used allowing four replicates per treatment per
species. The mean weight of A. formosa increased by 18.90.8%, 17.90.7% and 21.31.3%
respectively for the dry food, live food and no food treatments. Similarly, the mean weight of P.
damicornis increased by 3.60.8%, 3.30.5%, and 4.40.3%. However, there was little
significant effect of treatments on growth. The only significant effect observed (p<0.05) was
between A. formosa given no food and those given live food. Surprisingly, fragments not fed
grew more than those that did get food. There was no significant effect of genetic makeup on
growth. Thus, the results suggest that heterotrophy in corals cannot be used to improve the stock
of coral fragments for reef rehabilitation for the species tested.
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Community Dynamics of Sessile Invertebrates on a Temperate Reef of the South Atlantic
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Subtidal benthic communities off Georgia are characterized by patchy hard substrata densely
colonized by sessile invertebrates. These invertebrates provide resources for higher order
consumers, so understanding the ecological processes that shape these communities and impact
their ability to recover after damage is of importance. In June 2004, we established 30, 30x30cm
plots at 20m depth on J-Y Reef (31°36.056N, 80°47.431W), off the Georgia coast. Ten plots
were cleared of invertebrates (treatments), 10 were kept intact (controls), and 10 consisted of
concrete paving tiles (artificial). Digital photographs taken 3-5 times/year showed that diversity
and percent cover in treatment and artificial plots still lagged behind control plots 5 years later.
Seasonal variation in abundance was the rule for some species, in particular the polychaete,
Filograna implexa, and hydroid, Eudendrium sp., were abundant in late summer. Layered on
these seasonal patterns were episodic 10-20% declines in cover correlated with the passage of
major storms. We surmised that storms re-suspended soft sediments that settled on and

smothered sessile reef inhabitants. Combined, our results suggest that recovery of these reefs
after disturbance is slow and that longer term and frequent monitoring is required to disentangle
stochastic drivers from those acting seasonally or over longer timescales.
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An unfortunate positive feedback loop toward algal dominance on coral reefs: Why
do herbivorous fish ignore algae where it is dense?
Idjadi, J.A. 1; Salois S. 2
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Science Center, Nahant, MA 01908; idjadij@easternct.edu
In the Caribbean, it appears that coral loss due in part to disease, bleaching, and storm
damage has allowed algae to gain a foothold. The presence or absence of herbivorous fish
and urchins may mediate the abundance of these algae. This is reinforced by evidence from
“healthy” reef communities that can remain virtually algae free after coral die-offs if intact
herbivore communities are present. In an unfortunate result, investigators working on the
GBR found that herbivorous fish eat less algae where algae is dense. They hypothesized
that this might be due to the fear of potential predators hiding in the structure of the algal
beds. We tested an alternative hypothesis; that perhaps due to their evolutionary history of
foraging on coral dominated reefs; fish forage poorly when algae occurs against a
homogenous background of other algae. To test this hypothesis in the Bahamas, we
presented fish with palatable algae against both contrasting (beige) and algae-mimicking
backgrounds. We found that fish ignore algae when it appears to occur in a dense patch. In
our ongoing work, we are testing whether algae from dense patches is less palatable than
algae that grows sparsely due to either chemical content or epiphyte density.
Presenting Author Status: Faculty
Preferred Presentation Type: Oral

Environmental and ecological factors influence disease and immunity for emerging
pathogens of Caribbean sea fans
Allison Tracy1; Ernesto Weil2; Drew Harvell1
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Studying emerging pathogens in the Caribbean sea fan coral, Gorgonia ventalina, presents an
opportunity to further our understanding of the role of external factors in coral-pathogen
interactions. To that end, we conducted a field survey in La Parguera, Puerto Rico to identify
predictors of disease prevalence, severity, and host immunity in the infection of Gorgonia
ventalina by the Aplanochtyrium sp. pathogen and an unidentified parasite that may be
responsible for multifocal purple spots (MFPS). We combine data from underwater transects

with histological analyses of sea fan tissues and measurements of ocean temperature, coral cover,
depth, and sea fan demographics. Previous research supports the use of amoebocyte percent area
as a proxy for immune function. We identify a significant relationship between infection status
and immune function using generalized linear models (GLM). We also highlight possible coinfection dynamics as well as the importance of site-specific factors. These data are the
foundation for continuing research on the effects of natural and anthropogenic stressors as
drivers of disease risk in corals.
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Reefscapes of fear: evaluating the effect of predation risk on reef herbivore foraging
behavior within a seascape context
Catano, L. B., Burkepile, D. E.
Florida International University, North Miami, Florida 33181, lbhatti@fiu.edu

Evidence from many disparate ecosystems has shown that prey often trade-off foraging in highly
productive habitats in order to avoid predation risk. By intimidating their prey, predators play an
important role in ecological communities. Because of the limited understanding of predator roles
in coral reefs, it is unclear how predator loss through overfishing will influence reef
communities. We investigated how herbivorous fish feeding activity varied in response to
predation risk at sites in the Florida Keys. To simulate predation risk, we used predator decoys
anchored to the benthos in hunting poses. At increasing distances from the decoys we deployed
and filmed assays of a palatable seagrass during a series of experiments. To understand how
herbivore responses to risk changed within a seascape context, we conducted trials in structurally
complex and simple habitats. We found that herbivores avoided foraging directly adjacent to
predator decoys in both habitats. However, they were more willing to approach decoys in
structurally simpler areas. Our results suggest that habitat complexity interacts with predation
risk to alter herbivore foraging decisions. Incorporating the role of predation risk in studying
herbivore foraging will be important to understand the implications of human-mediated predator
removal and recovery in coral reef ecosystems.
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Coral-algal interactions: modified by vermetid snails
Brown, A. L.; Osenberg, C.W.
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A higher order interaction arises when one species modifies the interaction between two
other species. For example, macroalgae reduce coral growth by increasing the concentration of
metabolic byproducts or facilitating the growth of pathogens. These effects are reduced by
increased water flow. Similarly, vermetid gastropods secrete mucus feeding nets that cover

corals and may reduce water flow and exacerbate harmful effects of algae. We therefore tested
how vermetid nets and algae affect physical and chemical conditions around corals in the field
and lab. Field studies showed that, in the presence of vermetid nets and algal turfs, fluorescein
dye was retained at coral surfaces for significantly longer than in the absence of nets. Using a
PreSens microoptode oxygen probe in a laboratory flume, we found that vermetid nets
significantly affected oxygen profiles above the surface of coral by increasing the thickness of
the boundary layer. This effect was exacerbated in the presence of algae and in high flow. In the
absence of nets, oxygen profiles on coral near algae were indistinguishable from coral without
algae. These results suggest that vermetid nets exacerbate the deleterious effects of macroalgae
on corals, producing synergistic effects of these two important biotic stressors.
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Spatial patterns of coral occupants arising from propagule redirection
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Many habitats are fragmented and consist of patches scattered throughout a landscape. Within
these patches, many organisms are distributed heterogeneously. Differences in distribution are
often attributed to factors that affect the settlement process, such as habitat availability, quality,
and the presence of conspecifics. The addition of habitat can influence settlement dynamics in
two ways: 1) increasing the number of total settlers in proportion to the increase of habitat (field
of dreams), and 2) redirecting settlers away from existing habitat (propagule redirection).
However, even if neighboring habitat affects initial patterns, the dynamics of the system could
cause the initial pattern to fade so that the resulting pattern is no different than if the system was
settled in a manner similar to field of dreams. We model both settlement and post-settlement
dynamics to determine the situations in which redirection patterns are retained and the
distribution of organisms throughout the patches is heterogeneous and when initial patterns fade
to a homogeneous distribution of organisms. Redirection patterns are maintained in equilibrium
when the system is not saturated (low settler supply, high density dependence, and longer times
between settlement events). However, the resulting spatial distribution of organisms is
homogenous when the system is saturated due to a large supply of settlers, high density
dependence, or rapid settlement events. Therefore, in certain conditions, heterogeneity in species
distribution can be due solely to habitat configuration, rather than aspects such as quality and
attraction to conspecific residents.
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Interacting effects of environmental conditions and pathogen exposure on the Caribbean
sea fan immune response
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Coral diseases are correlated to global climate change and are causing significant mortality of
coral populations. We hypothesize that changing environmental conditions, such as elevated sea
surface temperatures and acidified water conditions are compromising host immunity and/or
pathogen virulence and contributing to overall increases in disease. This study examines the
immunocompetence of Caribbean sea fan (Gorgonia ventalina) exposed to combinations of
elevated temperatures, low pH conditions, and pathogen exposure for a period of 18 days.
Immune responses were quantified using a suite of biochemical assays measuring antioxidant,
antimicrobial, and prophenoloxidase activity of protein extracts. Elevated temperatures had the
strongest effect on immune responses while acidification had less of an effect. Exposure to the
pathogen had a suppressive effect on immunity especially when combined with elevated
temperature or acidified conditions. These data suggest that sea fans are affected by climate
change, particularly elevated temperatures, and this is likely impacting the development of
diseases. Furthermore, this study contributes to our overall understanding of coral diseases and
how they influence the decline of coral populations.
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High densities of the nudibranch Tritonia hamnerorum affecting localized Gorgonia
ventalina seafan populations on Florida reefs.
Brinkhuis, V.1, Bartlett, L.1, Colella, M.1, Ruzicka, R.1, Lunz, K.1
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High densities of the specialist nudibranch Tritonia hamnerorum were recorded on Gorgonia
ventalina colonies while conducting octocoral demographic surveys for the Coral Reef
Evaluation and Monitoring Project (CREMP) during the summers of 2012 and 2013. This
nudibranch feeds on the tissues of G. ventalina colonies, and is known to sequester secondary
metabolites from the host to use for its own defenses against fish predation. Adult T.

hamnerorum were observed grazing upon host tissues and appeared to be removing polyps,
laying their eggs in areas where polyps were removed. Extremely high densities of juvenile T.
hamnerorum were occasionally observed consuming host tissue down to the skeleton, allowing
colonization of biofouling organisms, resulting in partial to total colony mortality. It appeared T.
hamnerorum were completing their entire life cycle on or near the host colony. Outbreaks of T.
hamnerorum at reef sites were localized, where 22.2% of sites with G. ventalina were affected in
2012, and 37.0% in 2013. At affected sites, prevalence of active predation was highest in 2013,
ranging from 0.4% to 50.0%. Further analyses will investigate the far reaching implications that
these outbreaks may have on localized G. ventalina populations in the Florida Keys and Dry
Tortugas.
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Coral and Zooxanthellae Responses to Seasonal Fluctuations and Freshwater
Discharge on St. Lucie Reef, FL
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The coral reef habitat at St. Lucie Reef (Stuart, FL) persists despite environmental
instability resulting from extensive freshwater discharges, summer upwelling, and
seasonality. By examining the symbiotic algae, or zooxanthellae, that reside in corals, we
can gain insight to overall coral physiology during stress events. Two hermatypic corals,
Montastraea cavernosa and Pseudodiploria clivosa were sampled over a year and a half,
representative of wet and dry seasons. Zooxanthellae were isolated from each coral
fragment and responses to water quality fluctuations were quantified by measuring cell
density and chlorophyll a and c2. Both coral species varied in the amount of zooxanthellae
harbored as well as chlorophyll concentrations. Pseudodiploria clivosa had a higher density
of cells than Montastraea cavernosa, but chlorophyll concentrations per cell were greater in
M. cavernosa. Morphological differences between both coral species and their
zooxanthellae concomitant with the inverse relationship between cell density and
chlorophyll could be indicative of photosynthetic capabilities. Genotypes of zooxanthellae
within each host species were evaluated by amplifying the internal transcribed spacer
region of ribosomal DNA and sequencing on Illumina’s MiSeq platform. Patterns in finescale diversity and genetic variation may explain the observed physiological differences
among corals at St. Lucie Reef.
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Characterizing 21st century growth trends of the scleractinian coral Siderastrea siderea
throughout the Belize barrier reef and atoll system
Courtney, T.1; Baumann, J.2; Foguel, A.D.2; Horvath, K.2; Westfield, I.1; Castillo, K.D.2; Ries
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Increases in the temperature of Caribbean seawater of up to 1°C over the past century has
negatively impacted coral health, resulting in decreased coral growth rates and increased rates of
coral bleaching and mortality. Here, we present the results of a coral coring study designed to
investigate spatiotemporal variability in the growth histories of the scleractinian coral
Siderastrea siderea in response to recent warming. A total of 57 coral cores were collected from
forereef, backreef, and nearshore environments across 5 cross-reef transects spanning most of the
Belize barrier reef and atoll system and then scanned via X-ray computed tomography (CT). A
novel program for analyzing CT data, based upon local extrema in X-ray intensities, was used to
establish time-series of annual extension and density of the coral skeletons. Initial analyses
reveal that nearly half of the cores exhibit declining extension trends since 1917. The severity of
the decline in extension with time generally increased across the reef, from nearshore to backreef
to forereef environments. Higher latitude cross-reef trends were generally more severe than
lower-latitude trends. Spatiotemporal trends in skeletal extension and density will be compared
to the thermal history of local seawater reconstructed from geochemical proxies within the cores.
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Characterization of Benthic Habitat and Coral Community Composition in Deep Water
Habitats at the Flower Garden Banks National Marine Sanctuary
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The Flower Garden Banks National Marine Sanctuary (FGBNMS) in the Gulf of Mexico has
areas of the highest coral cover in the Tropical Western Atlantic. The deeper habitats adjacent to
the coral caps have been qualitatively assessed but not well characterized. In order to inform
management strategies and assess coral community health, ROV photographic transects were
used to characterize habitats at the East FGB and the West FGB. Five habitat types were
surveyed: Algal Nodule, Coral Reef, Coralline Algae Reef, Deep Reef, and Soft Bottom. Benthic
community composition differs among the five habitat types, but was similar within habitats
between banks except in the Coralline Algae Reef habitats. Cnidarians accounted for up to 75%

of bottom cover in coral cap transects and cnidarian density in the Coral Reef habitats was
greater than 8 individual colonies per m2. Coral communities in Coral Reef cap habitat are
dominated by the families Montastraeidae and Merulinidae, while coral communities in Deep
Reefs are mainly dominated by the families Antipathidae and Aphanipathidae. The high level of
healthy coral cover and diverse communities seen in this analysis merit further study, and
ongoing molecular and genetic study will further elucidate the community dynamics in this
important sanctuary.
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Methodological challenges associated with studies of marine diseases
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Although reports of marine diseases have drastically increased in recent decades, few
studies have identified etiologic agents for these diseases. Many sponges host diverse
communities of microorganisms within their tissues, making identification of pathogenic
organisms more challenging. Aplysina Red Band Syndrome (ARBS) affects sponges of the
genus Aplysina and is widespread across the Caribbean basin. In the Bahamas, ARBS affects
10-15% of A. cauliformis, a dominant member of the Caribbean sponge community. This
condition has been shown to be highly transmissible between sponges, with contact as a
primary but not exclusive mode of transmission. ARBS lesions are visually dominated by
filamentous cyanobacteria, which are likely responsible for the distinctive rust coloration
of the lesions and may play a role in pathogenesis. Reinfection experiments with a variety
of isolates from active lesions were not successful at initiating infection on healthy sponges
in situ, suggesting that pathogenesis might require a polymicrobial consortium. Analysis of
the bacterial communities associated with both healthy and ARBS-affected sponge tissues
indicated that while they were significantly different, the sponges maintained a core
bacterial community over space, time, and health status. Additional work with this model
system will increase our understanding of the dynamics of marine diseases.
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Acidification and algae, do they have interactive effects on corals?
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Ocean acidification (OA), the decrease in the ocean pH due to the uptake of anthropogenic CO2,
threatens coral reefs as studies predict the decline of calcifying species and increasing growth of

macroalgae. For corals reefs in Moorea, French Polynesia, the carbonate chemistry partly
depends on the benthic community composition and associated metabolic processes. Behind the
reef crest, which is dominated by the macroalga Sargassum pacificum, large diel fluctuations in
pH were recorded. The pH fluctuations potentially were driven by macroalgal primary
production. Several species of corals inhabit the understorey of Sargassum pacificum. To test the
combined effects of macroalgae and OA on the growth and photosynthesis of the coral Acropora
pulchra, I recreated the light and chemical environment from the Sargassum canopies, in
addition to an elevated pCO2 level in a mesocosm experiment. Net calcification, linear extension
and net photosynthesis were significantly reduced in the shaded treatment. However, pCO2 also
affected linear extension significantly and its effect on net photosynthesis depended on the light
treatment. These results emphasize the importance of considering not only the effects of OA on
reef corals but also how these effects may interact with macroalgae since macroalgae are
expected to expand with increasing CO2 levels.
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Status and Trends of the Giant Barrel Sponge (Xestospongia muta) in the Florida Keys
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Recent evidence indicates that coral reefs in the Florida Keys are transitioning away from
scleractinian coral dominated assemblages to ones increasingly composed of octocorals and
sponges. Xestospongia muta is a major component of benthic assemblages on deeper reefs in the
Florida Keys. We investigated whether changes in X. muta populations corresponded with
trends of increasing sponge cover in this habitat. Beginning in 2008, the Coral Reef Evaluation
and Monitoring Project initiated annual surveys that tracked the abundance, growth, survival,
and condition of X. muta colonies at 11 sites. At each site, surveys consisted of 6, 22m x 1m belt
transects. Density varied across sites, ranging from 0.01 to 0.3 individuals per m2. Abundances
of X. muta were site-specific and the greatest densities occurred at reefs in the middle and lower
Keys. Over the course of the study, density and population structure remained relatively stable
at all sites. In 2012, an infectious agent, presumably sponge orange band disease, was recorded
at multiple locations resulting in partial or complete mortality of larger individuals. However, the
prevalence of this condition was low, and most likely had minimal impacts on the overall density
and population structure of X. muta Keys-wide.
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Estuarine Discharge Impacts on Coral Reef Health and Implications for Water
Management in Southeast Florida
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Effective management strategies are critical for conserving coral reef communities, particularly
in nearshore systems subject to increased human impacts. St. Lucie Reef in Southeast Florida is
strongly influenced by freshwater discharges from the Indian River Lagoon, St. Lucie River, and
its expanded watershed, including Lake Okeechobee. This study assessed the relative impacts of
these discharges on environmental conditions and coral health on St. Lucie Reef. Pulses of
freshwater in the estuary and subsequent impacts on salinity and light on the coral reef were
concomitant with both heavy rainfall and controlled discharge events. For the dominant hard
corals, Montastraea cavernosa and Pseudodiploria clivosa, relative health was quantified using
both coral gene expression and bacterial community profiling of coral mucus. Corals exhibited
variable expression of genes related to xenobiotics, pesticides, osmoregulatory stress, and
symbiosis regulations. Coral mucus-associated bacterial communities were dominated by alphaand gamma-proteobacteria, dynamic over time, and unique from bacterial communities found on
conspecific corals in other Caribbean regions. Ongoing work will assess coral health and benthic
community responses to changes in watershed management and water quality associated with
projects implemented as part of the Comprehensive Everglades Restoration Plan.
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The Influence of Growth Form, Skeletal Composition, and Investment in Defensive
Chemistry on Rates of Fragment Reattachment of Coral Reef Sponges
Biggs, B.C
Florida State University, Department of Biological Science, Tallahassee, FL. 32303 Biggs@bio.fsu.edu

Despite that successful reattachment determines whether fragmentation results in asexual
reproduction or partial mortality, we know little about the intrinsic factors that influence
variation in rates of reattachment among coral reef sponge species. Repeated sets of experiments
over multiple years were used to investigate the influence of growth form, skeletal composition,
and investment in defensive chemistry on rates of reattachment under ideal conditions for nine
species of Caribbean reef sponges. Previous investigation of these species allows interpretation
of reattachment rates with respect to rates and patterns of size change. Tube shaped species were
able to reattach, but their erect branching congeners did so significantly more rapidly. Among
erect branching sponges, rates of reattachment did not differ significantly among species
differing in their: 1) relative composition of skeletal elements; and 2) relative investment in
defensive chemistry. Reduced rates of attachment in combination with greater surface area put

tube shaped fragments at a disadvantage following separation. Patterns of tissue loss and
fragment establishment are influenced within growth forms by spongin to spicule ratios, though
the relationship is likely driven by differences in injury and mortality of fragments associated
with dispersal, and not intrinsic differences in reattachment rates.
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The effects of ocean acidification and climate change on the virulence of black band disease
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Black band disease is one of the most common diseases affecting scleractinian corals in the
Florida Keys. In past studies the prevalence and incidence of the disease have been positively
correlated with elevated sea water temperatures. However, the impact of decreasing ocean pH as
a result of increasing atmospheric CO2 levels, or ocean acidification, on disease dynamics has yet
to be examined. Changes in organismal physiology because of environmental conditions may
lead to increased disease susceptibility of the coral host or greater disease virulence for coral
disease pathogens. This study tested effects of seawater temperature and pH on the progression
rates of black band disease on three coral species (Pseudodiploria clivosa, Orbicella
faveolata, and Montastraea cavernosa). We artificially inoculated 32 colonies of each species
with black band disease and exposed them to two temperature conditions (low 26˚C and high
30˚C) and two pH conditions (high 8.1 and low 7.6). Individual coral colonies (n=8) were used
under four treatment scenarios for 23 days. O. faveolata was most susceptible to black band
disease with the highest rate of mortality. Low pH reduced progression of black band disease on
all three species, suggesting that ocean acidification conditions may reduce black band disease
virulence.
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Quantifying algal productivity-consumption rates needed to prevent phase shifts on coral
reefs
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On tropical coral reefs, the ability to avoid shifts from coral to seaweed dominance relies
primarily on the balance between grazing intensity and algal production but also by other losses
of algae through physical disturbances and sloughing. In this study, we examined thresholds of
herbivory needed to prevent algal accumulation using experimental substrata and underwater
video cameras on reefs with different herbivore assemblages in Kenyan reef lagoons. Average
algal net production rate at the study sites was 2.1 g (dry) algae m-2 day-1, and experimental
herbivory results in shallow reef lagoons suggest consumption needs to be between 50-70% of
net production to prevent significant biomass accumulation. Algal consumption on both heavily
fished reefs and at older fisheries closures was high enough to prevent algal accumulation (>
75%), although attributable to different taxa (i.e. sea urchins or fishes). Non-juvenile parrotfishes
(> 20 cm) had a particularly important role in preventing insufficient grazing. Consequently,
reefs protected from fishing devoid of larger-bodied scraping fishes and sea urchins are predicted
to have grazing intensities below the threshold required to prevent algal accumulation. These
empirical results provide a mechanistic basis to estimate thresholds for preventing phase shifts
on coral reefs in this habitat.
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The role of consumers in mediating coral-algal phase shifts
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Reef degradation and mass coral mortality are driving phase shifts from coral-dominated to
algal-dominated states. These shifts have been shown to be most severe in the Caribbean, but
recent work has demonstrated that reef systems may be more resistant to macroalgal blooms than
previously expected. We examined the potential for phase shifts in a poorly understood area of
the Caribbean. In Bocas del Toro, Panama, natural and anthropogenic disturbances have led to
coral mortality and bleaching yet an algal phase shift has yet to occur, and dead coral substrate is
largely bare. Manipulative experiments involving herbivore exclusion, nutrient enrichment, and
macroalgal transplants were performed and coupled with habitat and herbivore surveys to
determine the role of consumers in controlling coral-algal phase shifts in this region. Despite the
presence of many factors commonly thought to drive algal dominance, our findings suggest that
grazing intensity remains strong enough to control macroalgal blooms on these reefs. These
results have strong implications for conservation and management objectives as well as gaining a
deeper understanding of the complex nature of algal phase shifts.
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Fish-derived nutrients create heterogeneity in important community structuring processes
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Animals often act as vectors of nutrients, altering the nutrient regimes that can shape
communities. On coral reefs, understanding how such fish-derived subsidies impact community
structure has become increasingly urgent as systemic overfishing continues to leave many reefs
devoid of such subsidies. Here, we show that shoals of predatory reef fishes can create nutrient
heterogeneity within a coral reef. Through selectivity in shelter sites, mesopredators from the
families Haemulidae and Holocentridae created localized “hotspots” with consistently higher
biomass of fish. At these high biomass sites the average nitrogen (N) and phosphorus (P)
delivery was calculated to be 13.2 and 14.6 times greater than similar sites with low predatory
fish biomass. These nutrient subsidies resulted in an approximate three-fold increase in the
grazing rates of herbivorous fishes, presumably due to increases in the nutritional value of food
items. In turn, rather than enrichment driving increased macroalgal growth, these elevated
grazing rates maintained macroalgae cover at levels equal to similar low fish-biomass sites,
while significantly increasing the cover of crustose coralline algae. In addition, fish-derived
nutrient subsidies significantly increased the skeletal extension rates of Acroporid coral
transplants (0.011% day-1 at high fish-biomass sites versus 0.006% day-1 at low fish-biomass
sites). Taken together, our results suggest that by concentrating nutrients at specific locations,
predatory fishes play an important and underappreciated role in the bottom-up structuring of
coral reef communities.
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Effects of algal canopies and adult barnacles on intertidal barnacle recruitment
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We investigated the effects of seaweed canopies (Ascophyllum nodosum) and adult barnacles
(Semibalanus balanoides) on intertidal barnacle recruitment on rocky shores from Atlantic
Canada. Through a factorial experiment, we created three canopy treatments (canopy, no canopy,
and canopy plus an understory cage) and two adult-barnacle treatments (presence and absence)
replicated along 27 km of coastline. During the recruitment season, the flexible algal fronds
damaged wire sensors (whiplash effect) and limited barnacle recruitment on the substrate during
high tides. However, during low tides, canopies limited understory water loss and thermal
extremes and enhanced barnacle recruitment. Since those positive and negative influences
balanced out, algal canopies had no overall effect on barnacle recruitment. The presence of adult
barnacles under the canopies locally enhanced barnacle recruitment, likely due to the attraction
that adults exert on larvae seeking settlement. Possibly due to their limited density, however,
adult barnacles did not protect barnacle recruits from canopy whiplash effects. By disentangling
the different influences that seaweed canopies have on understory recruitment, our ability to
predict net canopy effects depending on the degree of physiological stress (high vs. low
elevations) and physical stress (sheltered vs. exposed shores) should increase.
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The effects of increased temperature and ocean acidification on the early life history
stages of the coral Orbicella faveolata
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Increased temperature and ocean acidification projected for the end of the century have the
potential to affect multiple life history stages of reef-building corals. The effects on the larval
and post-larval stages can have major implications for future coral reef connectivity and
recovery. In this study, the early life history stages of the coral Orbicella faveolata are
investigated under increased temperature (31.5 °C) and ocean acidification (pCO2 = 1085 ± 102
ppm) documenting the impacts on the pelagic and settlement stages of this important Caribbean
species. While no consistent effects were found on survivorship, increased respiration under
elevated temperatures at both 3 and 7 days post spawn may be linked to the increase in
settlement success found at 31.5 °C. The increase in settlement at elevated temperatures
alleviated the negative impacts of ocean acidification alone on this critical phase (17 ± 3 vs. 3.5

± 0.6, mean percent of larvae settled under elevated pCO2 at 31.5 and 29 °C respectively,
p<0.001). These findings indicate that in conjunction with ocean acidification, rising
temperatures may help to reduce some of the negative consequences of climate change on the
early life history stages of corals provided they have a sufficiently high thermal tolerance.
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Multi-decadal hindcasts of larval connectivity
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Ocean circulation models are a useful tool for determining larval connectivity, but they are only
available for a limited number of years. In contrast, meteorological reanalysis data time series
data are available over multiple decades. Since larvae are typically found in surface waters which
are highly influenced by winds, we examined the relationship between connectivity and wind in
order to develop a long term hindcast of larval dispersal. We used the UCSC 31-year hindcast of
the California Current System to model the inter-estuarine transport of Abarenicola larvae from
1981 – 2010 and identified 4 major connectivity patterns using the Self-organizing map (SOM)
clustering algorithm. We developed regression models for those connectivity patterns using
meteorological reanalysis winds and found we could explain most of the variance in connectivity
with the wind data. The validated regression model was used with winds from 1960 – 1980 to
hindcast connectivity beyond the time range of the original ocean model.
Presenting author status: Undergrad
Preferred Presentation type: Oral
Topic Area Preferences: (1) Recruitment/Larval Ecology, (2) Genetic Connectivity and
Metapopulations
Presentation boot camp: Yes

Blue Crab Megalopae Go with the Flow: How Do Currents Affect Estimates of Abundance
from Hog’s Hair Collectors?
Bittler, K.M.; Scheef, L.P.; Buskey, E.J.
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Blue crabs spawn at the mouths of estuaries, larvae develop offshore, and return to the estuary as
a postlarval megalopae stage. Hog’s hair collectors are simple artificial settlement substrates that
have been widely used to quantify the abundance and supply of megalopae recruiting back into
estuaries. Despite their broad application in over 30 studies on blue crabs, few studies have
quantified the efficiency of hog’s hair collectors. We explicitly measured the efficiency of hog’s

hair collectors by comparing megalopae settlement to their planktonic abundance and current
speed in the field. We investigated our findings further in a flume experiment, where we
examined the settlement behaviors of megalopae interacting with the substrate under various
flow conditions. Interactions between megalopae and a scaled-down hog’s hair collector were
filmed, and the small scale flows around the collector were quantified using tomographic PIV
(particle imaging velocimetry). Relationships between flow velocity, megalopae abundance, and
megalopae settlement were interpreted using an encounter rate model framework. We present a
new model that accounts for the non-linear impact of current speed on settlement behaviors,
which can be used to estimate either supply or abundance of megalopae using hog’s hair
collector data.
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Using trace element signatures to infer connectivity among blue mussel populations in the
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Understanding how populations are connected through dispersal is of fundamental importance in
ecology, evolution, conservation and management, and will play a crucial role in predicting how
organisms might respond to anthropogenic stresses. We are estimating connectivity among blue
mussel (Mytilus edulis) populations in the Gulf of Maine using the trace element chemistry of
shells, which provide a good within-generation estimate of connectivity patterns based on
similarities between shell and water chemistry. Because chemical differences exist between
larval (aragonite) and adult (calcite) shells, many studies use the shell chemistry of larvae reared
in situ to create a reference atlas of trace elements from which natal sources of juveniles and
adults can be inferred. This method is costly and time consuming. To determine if site-specific
juveniles could be used instead, we tested whether larval and juvenile shell differed in elemental
fingerprints by rearing them concurrently in identical water chemistry. Although some
differences exist, the elements most critical for distinguishing among sources were similar for
larvae and juveniles. We also found variation among populations over relatively small spatial
scales, suggesting that shell chemistry can be used to evaluate connectivity among blue mussel
populations within the Gulf of Maine at relevant spatial scales.
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Consequences of alternative dispersal strategies in a putatively amphidromous fish
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Dispersal can enhance individual fitness, but the process of dispersal is inherently risky. The
interplay between the costs and benefits of dispersal are poorly documented for species with
complex life-histories. Here we investigate variability in dispersal histories of a Hawaiian
freshwater fish, Awaous stamineus, across the species’ entire geographic range. These gobies
have an amphidromous life cycle in which a brief marine larval phase enables dispersal among
isolated freshwater habitats. Using otolith microchemistry, we determine that 62% of individuals
completed their life cycle entirely within freshwater, in contrast to previous assumptions,
demonstrating that amphidromy is not obligate for this species. Comparing early life history
outcomes based on daily otolith growth rings, we find that marine dispersing larvae have shorter
larval durations and exhibit faster larval and adult growth, compared to purely-freshwater
counterparts. These benefits of maintaining a marine dispersal phase presumably balance against
the challenge of finding and re-entering an island stream from the ocean. The facultative nature
of amphidromy in this species highlights the selective balance between costs and benefits of
dispersal in life history evolution.
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Larval traits carry-over to influence post-settlement behavior in a coral reef fish
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In benthic marine organisms with pelagic larvae, growth rates and body condition during the
larval stage (collectively known as early life history, or ELH, traits) often have carry-over effects
on survival in post-settlement stages. Post-settlement survival is also mediated by behavioral
decisions made during early juvenile life. We tested the hypothesis that these patterns are linked:
ELH traits influence post-settlement behavior, which in turn affects survival. Our study species
was a common coral reef fish, the bluehead wrasse (Thalassoma bifasciatum). At settlement,
bluehead wrasse choose to either join groups (reducing predation risk but increasing food
competition) or be solitary (higher risk, less competition). We tested our hypothesis by
comparing ELH traits (obtained from otoliths) to in situ behavior. Large fish were more likely to
join groups and small fish were more likely to remain solitary. Large, good condition fish also
spent a higher proportion of time foraging. Our results indicate that larvae that reach large sizes
and exit the larval stage in good condition continue to benefit from these traits during early
juvenile life. The carry-over effect of ELH traits on behavior provides a mechanistic link
between larval traits and post-settlement survival that is consistent with results from previous
studies.
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Oceanographic gradients drive adult invertebrate densities and top-down control in a
marine estuary
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Understanding the mechanisms that control the distribution, density and diversity of
species is a central goal of ecology. Both landscape-scale factors, such as topography and
prevailing wind or current direction, that influence propagule delivery and local environmental
conditions, such as habitat quality and predation pressure, that affect the survivorship of recruits
are known to affect community composition and structure but have rarely been investigated
simultaneously. Here we investigate the relative importance of onshore- offshore gradients, or
the distance a particular marsh habitat is from the open ocean, and local habitat quality (marsh
zone) in mediating the diversity and abundance of common salt marsh invertebrates in a Georgia
coastal estuary. Results from a larval recruitment study, field survey and tethering experiment
indicate that the composition of invertebrate communities varies as a function of both landscape
and local factors, distance from ocean and marsh zone. In barrier island marshes directly exposed
to the open ocean, invertebrate densities were an order of magnitude higher than densities on
mainland marshes. Within marshes, species varied in their distribution across marsh zones and
tethering experiments suggest that predation is especially intense in low marsh zones where
larval densities are high but adult densities are not. Although additional data is needed to assess
the temporal and geographic generality of these patterns and the cascading effects of variation in
community structure on marsh productivity, this study provides novel insight into the underlying
drivers of species distributions and suggest that barrier island marshes may be critical source
populations in estuaries.
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The effect of recruitment density on the survival of juvenile giant kelp (Macrocystis
pyrifera)
McCollum, BA; and Edwards, MS.
Coastal and Marine Institute Laboratory, San Diego State University, San Diego, CA breckmcc@gmail.com

Giant kelp (Macrocystis pyrifera) is the dominant canopy-forming alga in the kelp forests along
central and southern California as well as in many other temperate rocky reef habitats
worldwide. Known as the largest and fastest growing brown alga, numerous studies have focused
on the ecology of the charismatic adult form. However, few studies have experimentally
examined the survival bottlenecks faced by the inconspicuous juveniles as they grow towards the
surface. The adult sporophyte releases billions of zoospores when reproductive that carpet the
surrounding benthos. Unable to sustain these densities to adulthood, the juvenile sporophytes
must survive the effects of density-dependent mortality, in addition to grazing, storm-related
abrasion, entanglement, poor environmental conditions and other hazards before reaching sexualmaturity. This study examines what effects the density at which juvenile M. pyrifera recruit at
has on their survival to adulthood under natural and experimental conditions in the Point Loma
kelp forest off the coast of San Diego, CA. Different size classes of juvenile M. pyrifera appear
to be differentially susceptible to the hazards listed above, and the density at which the juveniles
occur may alleviate or exacerbate the effects of these hazards.
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Global climate change and macroalgal competition have independent impacts on the early
recruitment of the reef-building coral Porites astreoides
Olsen, K.1; Paul, V.J.1; and Ross C.2
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Global and local scale stressors are responsible for the worldwide decline of reef-building corals,
but little is known about how compounding stressors impact the process of reef recovery through
coral recruitment. We provide evidence that competition with the macroalgae Dictyota spp.,
acidified seawater (pH -7.6), and elevated temperature (+3.0°C) independently affect the early
stages of this process. Larvae from the coral Porites astreoides were exposed to each stressor for
72 h in isolation and combination under a completely factorial design. Dictyota and acidified
seawater each individually reduced the survival of coral larvae. Furthermore, the presence of
Dictyota and elevated temperature had distinct negative effects on larval settlement and
photochemical efficiency, respectively. All three stressors additively increased cellular oxidative
damage ~4 fold compared to larvae maintained under control conditions. The results indicate that
each stressor independently impacts overlapping and distinct facets of coral recruitment, and
suggest that future combinations of these stressors will have cumulative consequences for coral
demographics.
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Discerning patterns of larval connectivity and dispersal among a network of oyster
spawning sanctuaries
1
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In response to global oyster reef decline, regional conservation plans have proposed
networks of no-harvest spawning sanctuaries which rely on complex larval dispersal patterns to
sustain yearly recruits. However, the degree to which these sanctuaries (subpopulations) interact
is highly variable and largely unknown. We conducted laboratory and field experiments to
explore the utility of elemental fingerprinting techniques in identifying larval connectivity
patterns within a network of spawning sanctuaries in Pamlico Sound, North Carolina. In
laboratory experiments, we explored how environmental variables (i.e. salinity, temperature, and
trace metal concentration) affect larval shell geochemistry, as well as trace-metal uptake periods
in larval shell development. In laboratory trials, we found increasing Mn, Ba, and Pb
concentrations in low salinity, low temperature environments and within later stages of shell
growth (prodissoconch II, 6-8 days). Our field experiments utilized similar geochemical tags to
discern elemental signatures of individual sanctuaries in the Sound and determine natal origins of
individuals within these subpopulations. By comparing signatures in both larval and settler
shells, we are able to identify settler origin and connectivity pathways with over 80% accuracy.
Furthermore, increased Sr in settlers from northern subpopulations corresponded to larval Sr
concentrations across the sound, indicating large larval sources in the north. This application of
elemental fingerprinting contributes greatly to our understanding of connectivity and provides
managers with critical insight as to which subpopulations sustain the metapopulation.
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Alternative settlement habitat for blue crab (Callinectes sapidus) larvae in shifting coastal
ecosystems
Olivia Caretti
St. Mary’s College of Maryland, St. Mary’s City, MD 20686. oncaretti@smcm.edu

The fitness and success of the blue crab (Callinectes sapidus) depends on the quality of habitat in
which its post-larvae (megalopae) settle. The deterioration of optimal nursery habitat for these
megalopae may be accelerating recent declines in the Maryland coastal bays blue crab

populations. I investigated the potential suitability of two increasingly dominant SAV species,
Gracilaria vermiculophylla and Ruppia maritima, as alternative habitat for young blue crabs.
Blue crab megalopae preferentially settle in submerged aquatic vegetation over other substrates,
however, differences in preference between SAV have not yet been distinguished. Differences
in structure between these SAV species may provide varying degrees of protection from
predation and other benefits, and thus vary in suitability for young blue crabs. I conducted field
surveys to assess the natural abundance and distribution of juvenile blue crabs and controlled
laboratory experiments to determine megalopae settlement preference in these novel habitats.
My study suggests that blue crab megalopae can use various SAV habitat for initial settlement,
although different SAV habitats may be better suited for different later life stages of blue crab.
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How do compounds released by the green tide alga Ulvaria obscura affect development of
invertebrate larvae?
Yolimar Rivera Vázquez; Brian L. Bingham
Shannon Point Marine Center, Western Washington University. riveray2@students.wwu.edu

Green tides are vast accumulations of green macroalgae that, in the last decade, have become a
common nuisance worldwide. Due to the compounds the algae release, these blooms may
negatively affect other organisms. Ulvaria obscura, a dominant contributor to green tides along
the Pacific coast of the United States, produces dopamine, a catecholamine and a
neurotransmitter that can affect settlement and metamorphosis of marine invertebrates. We used
HPLC to measure concentrations of dopamine in U. obscura exudates and tested the effects of
the exudates on fertilization, early development, and larval survival and morphology in the sand
dollar Dendraster excentricus and Pacific oyster Crassostrea gigas. The exudates significantly
affected fertilization success of D. excentricus and early development and larval morphology of
D. excentricus and C. gigas. We found significant differences in shell volume of C. gigas and
archenteron length of D. excentricus. Morphology of D. excentricus larvae significantly varied
amongst the exudate treatments with postoral arms contributing to most differences. Our data
indicate that compounds released by U. obscura can negatively impact development and survival
of embryos and larvae, but that the effects differ between species. These impacts could affect
development rates, larval dispersal, recruitment and population dynamics of invertebrate species.
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Early recruitment patterns in an invasive ascidian: Hotspots and notspots and the
implications for early detection.
Samuel B. Collin1; Paul Edwards2; Brian Leung2; Ladd Johnson1
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Knowledge of dispersal during the early stages of invasion is essential for allocating monitoring
effort, detecting nascent populations and predicting spread. The scarcity of these data, however,
provides little guidance for monitoring programs. Early recruitment patterns relative to the
distribution of adults were documented for a nascent population of the invasive ascidian Ciona
intestinalis in Prince Edward Island, Canada. A grid of 80 settling plates was sampled eight
times over two years following initial detection. The initial dispersal kernel became undetectable
in later surveys as the distribution of recruits become more homogeneous as the population
expanded. Surprisingly, despite an order of magnitude increase in recruitment in the following
year, the pattern of recruitment became heterogeneous again for all periods. Although
consistently heterogeneous, the pattern of recruitment was nevertheless spatially stable with
distinct clustering of sites of high and low recruitment (hotspots and notspots). We attribute early
heterogeneity to the small and restricted nature of the founding population and the latter
heterogeneity and stability to a greater influence of abiotic factors on recruitment. Such
information can provide valuable guidance for managers in their efforts of the early detection of
aquatic invaders.
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The effect of sedimentation on the settlement behavior of the American lobster (Homarus
americanus).
Benoît Bruneau1 ; Miron, G.1 ;Daoud, D.1 and M. Mallet2
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Low recruitment of lobsters in the Northumberland Strait combined with an important
commercial fishery contributed to the decline of existing populations. Questions were raised by
stakeholders in eastern Canada on the effect of habitat modifications on recruitment processes.
Most benthic invertebrates have a life cycle involving a pelagic dispersal phase followed by a
benthic settlement phase. The transition between these phases is critical to the American lobster
(Homarus americanus). Of the various factors that may affect larval deposition the effect of
substratum modifications, due to sedimentation, on larval behavior is investigated. Sedimentary
regimes can be severely affected and ultimately impede lobster recruitment. The main objective
of this study is to quantify how different thickness of fine sediments over preferred substrate will
affect the larval behaviors involved during settlement. Experiments carried out included
behavioral observations over various types of substrates (single- vs multiple-choice experiments)
and lipid measurements to standardize behavioral responses.
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Restoration
Impacts of a Beach Nourishment Project on Spawning Horseshoe Crabs in an Urban
Estuary Impacted by Hurricane Sandy
Botton, M.1; Cólon, C.2; Rowden, J.3; Elbin, S.4; Sclafani, M.5
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American horseshoe crabs (Limulus polyphemus) spawn on sandy estuarine beaches, many of
which are impacted by beach erosion and shoreline armoring. The US Army Corps of Engineers
performed a beach nourishment project on the western section of Plumb Beach (Jamaica Bay,
NYC) to stabilize the shoreline near a highway. While the addition of sand was done to protect
infrastructure, it created an opportunity to examine the responses of horseshoe crabs to beach
restoration. During Spring 2012, before beach nourishment, horseshoe crabs made minimal use
of the highly degraded western section of Plumb Beach in comparison to a nearby reference site,
as quantified by numbers of spawning adults at high tide and densities of horseshoe crab eggs in
core samples. In the first post-nourishment field season (Spring 2013), there was no detectable
increase in horseshoe crab spawning activity on the newly restored beach. The two sites appear
more similar now than before beach nourishment, but there were important differences in
geomorphology that may underlie spawning site preferences. The sediments at the nourished
beach were significantly finer, more homogenous, and harder than the reference site. Horseshoe
crabs thus appear capable of distinguishing among spawning habitats of differing quality over
relatively short distances.
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Stratford Point Restoration: From Gun Club to Coastal Estuary
Jennifer Mattei; Mark Beekey; John Rapaglia; LaTina Steele;
Department of Biology, Sacred Heart University, 5151 Park Avenue, Fairfield, CT, 06825
matteij@sacredheart.edu

Coastal regions, at the mouths of major rivers, in areas with high human population densities
become polluted, compacted, invaded, degraded and lose their primary ecosystem
functions. At Stratford Point, Connecticut we have begun a coastal estuary restoration after
intensive remediation of tons of lead shot deposited at the site over a 50 year period. The
NFWF and DuPont funded part of this project and will use the procedure and results as a
model for other degraded coastal areas. Instead of boulders and rip-rap, we have utilized
Geotubes at the base of the coastal dune to abate wave energy, prevent erosion and enhance
sand deposition at the site. We have installed upland woody plants, implemented a controlled
burn in 2012, and in the spring of 2014 we will install over 100 feet of shellfish reef structure
using Reef Balls. This will allow the dissipation of wave energy, reducing erosion and

increasing fine-grained sediment deposition for salt marsh colonization and speed the
establishment of the marine estuary community. The baseline data collected before
restoration activities of the organisms found at the site will be compared to species that recolonize the restored coastal habitats and also compared to a reference site, Milford Point.
Presenting author status: Faculty
Preferred Presentation type: Oral
Topic Areas: Restoration, Anthropogenic Impacts, Conservation and Management
Sponge community restoration hastens soundscape recovery
Butler, Jack; Butler IV, Mark J.
Old Dominion University, Norfolk, VA 23529 jbutl033@odu.edu

Large sponges are prominent members of hardbottom communities of the Florida Keys
where they provide shelter and nursery habitat for a myriad of marine organisms,
including soniferous snapping shrimp that are major contributors to the underwater
soundscape. However, sponge die-offs associated with episodic cyanobacterial blooms
have degraded the ecological functioning of these hardbottom communities. Natural
recovery of sponges has been slow, and there is no difference in the number of snapping
shrimp snaps in recordings taken immediately following a sponge die-off in 2007 to the
present, indicating that the soundscape has also not recovered on its own. We are testing
the efficacy of sponge community restoration to aid the return of hardbottom communities
and their ecological functions. Comparisons of recordings taken at control, restored
hardbottom, and healthy hardbottom sites show restoration sites exhibit significantly more
snaps than control sites, and that the number of snaps is comparable at restoration sites
and healthy hardbottom sites. Some marine larvae use sound to find appropriate
settlement habitat, thus a degraded soundscape could affect recruitment. Indeed, the
diversity of fish and invertebrate recruits that settle on sites affected by the 2007 sponge
die-off is lower than on unaffected sites.
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Effects of the herbivorous Caribbean King Crab, Mithrax spinosissimus, on coral reef
macroalgal communities in the Florida Keys
Spadaro, A. J.; Butler, M. J.
Department of Biological Sciences, Old Dominion University, Norfolk, VA 23529 aspad001@odu.edu

The Caribbean King Crab, Mithrax spinosissimus, is the largest brachyuran in the Western
Atlantic ocean, a prodigious consumer of benthic macroalgae on coral reefs, and a candidate for
commercial mariculture. Here, we present the preliminary results of an experimental study of the

effect of these large, herbivorous crabs in mediating macroalgal dominance, and thus their
potential use in improving conditions for the recovery of Caribbean coral reef communities. We
manipulated the density of crabs and the initial macroalgal biomass on patch reefs in the Florida
Keys and monitored macroalgal biomass and diversity periodically over the following 6 mos. We
also estimated size-specific crab mortality in a tethering study and used mark-recapture and
acoustic telemetry methods to determine site fidelity of crabs. Most crabs transplanted onto patch
reefs remained on those reefs for months, and crab mortality did not differ with crab sex or size.
Preliminary results suggest that patch reefs onto which both crabs were transplanted and
macroalgae initially removed, continued to harbor the lowest macroalgal biomass over those on
which only crabs were added and over control reefs. Thus far, our results offer promise for
another means of restoring coral reefs degraded by the overgrowth of macroalgae.
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Restored oyster reef influences on local sediment transport processes
Colden, A.M.; Cartwright, G.M.; and Fall, K.A.
Virginia Institute of Marine Science, Gloucester Point, VA 23062; acolden@vims.edu

Oyster restoration is complicated by several challenges, including the loss of restored habitat to
sediment burial. The persistence of reefs depends on interactions between reef structures and
sediment transport processes that control the balance of erosion and deposition. Reefs influence
sediment transport by increasing turbulent mixing and serving as a source of biogenic sediment
to the system. We deployed a platform with acoustic and optical instruments, including 2
acoustic Doppler velocimeters, a laser in-situ scattering transmissometer, and YSI data sonde on
6 constructed oyster reefs in the Great Wicomico and Piankatank Rivers, Virginia. In addition to
platform point measurements, a float-mounted acoustic Doppler current profiler (ADCP) was
used to map current velocities and sediment concentration in the water column and over the
restored area. ADCP profiles over reefs indicated higher sediment concentrations and lower
current velocity over reefs as compared to surrounding areas. Seafloor sediment grain sizes were
larger than water column sediment grain sizes, suggesting advection of sediment into the area,
rather than resuspension from the bottom. Understanding how reef structure influences flow
rates, turbulence, and sediment transport will better inform managers in the construction of
restoration reefs to maximize the probability of restoration success.
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Bay Scallop (Argopecten irradians) Restoration in the Virginia Coastal Bays: The Role of
Predation on Spring vs. Fall Cohort Survival
Schmitt, E. L., Luckenbach, M. W., Orth, R. J.
Virginia Institute of Marine Science, College of William & Mary, Gloucester Point, VA 23062
elschmitt@vims.edu

Predation is an important ecological process for shaping the structure of communities and plant
and animal populations, and is especially vital for bivalves. Adult bay scallops are known to
spawn multiple times per year, typically once in the early summer and again in the early fall,
with an intriguing strategy of larvae settling on seagrass leaves to avoid benthic predators, but
shifting to the sediment surface around 15mm in size when they become less vulnerable to
predation. The objective of this study was to determine how bay scallop size and season of
recruitment affect survival and to incorporate this information into a restoration strategy for a
Virginia seaside lagoon system where bay scallops have been absent since the disappearance of
eelgrass in the 1930s. Tethering experiments conducted in re-established eelgrass in the summer
and fall, 2013, of small (~10 mm) and large (~30 mm) juvenile scallops showed significantly
higher survival of small scallops in the fall with little change in predation on large scallops,
suggesting that fall may be a more optimal period for releasing small scallops, and thus prove to
be a more successful restoration strategy.
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Enhancing fertilization for culture of two reef-building corals
Cameron, C.M.1,2; Miller, M.W.2
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Gamete fertilization is crucial to the survival of organisms, and is a possible limiting factor for
organisms with broadcast-spawning life-history strategies. Many biotic and abiotic factors affect
gamete fertilization, and identifying the ideal conditions in which these gametes can effectively
fertilize may aid in successfully cultivating sensitive broadcast-spawning invertebrates. In this
study we quantified the fertilization success for Montastraea faveolata (2 cohorts) and Acropora
palmata (1 cohort) at two sperm concentrations over a cumulative period of six hours, while also
measuring the dissolved oxygen (%) across a range of sperm concentrations. There was little
difference in fertilization success across time and between 2x sperm concentrations for A.
palmata, with relatively high fertilization success across all treatments (81-96%). However, there
was more variation in fertilization of M. faveolata gametes between cohorts and sperm
concentrations over time with an increase in fertilization over time for both sperm concentrations

(29-82%). Conversely, dissolved oxygen decreased precipitously over time at the highest sperm
concentration (>2.7*106), but declined little at lower sperm concentrations. These results suggest
that for purposes of lab culture, a lower sperm concentration over a longer time period might be
optimal, perhaps especially in cases of low genotypic diversity among the parent colonies.
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Optimizing the productivity of a coral nursery focused on Acropora cervicornis
Lohr, K.E.1; Bejarano, S.1; Lirman, D.2; Manfrino, C.3,4
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The rapid decline of the staghorn coral Acropora cervicornis throughout the Caribbean prompted
the development of coral gardening as a management intervention to restore wild stocks. Given
that coral gardening relies on propagating tissue collected from wild donor colonies, it is
imperative to optimize productivity within a nursery to reduce dependence on wild tissue. This
study determined the maximum amount of tissue that may be clipped from a donor colony during
propagation without causing mortality or decreased productivity. We applied three experimental
treatments to 12 nursery-reared staghorn corals, in which 25%, 50%, or 75% of the colony’s total
biomass was removed to create a number of smaller fragments. Four additional colonies served
as unfragmented controls. Treatment had no effect on colony productivity, defined as the ratio of
new tissue growth to initial colony size, over 87 days. Similarly, treatment had no effect on the
rate at which colonies developed new branches. Results indicate that 75% of the biomass of
staghorn colonies may be removed without affecting their growth. We anticipate that our
observations will have practical applications for propagation of staghorn coral in nurseries
throughout the wider Caribbean while minimizing the impact of this management measure on
remnant wild populations.
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Accounting for multiple foundation species in oyster reef restoration
benefits
Keryn B. Gedan1,2, Lisa Kellogg3, Denise L. Breitburg2
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ABSTRACT
Many coastal habitat restoration projects are focused on restoring the population of a single
foundation species to recover an entire ecological community. Estimates of the ecosystem
services provided are used to justify and evaluate such projects. However, estimates of
ecosystem services provided by a single species can vastly underrepresent true provisioning, as
we demonstrate with an example of oyster reefs, often restored to improve estuarine water
quality. In the brackish Chesapeake Bay, the hooked mussel Ischadium recurvum can have
greater abundance and biomass than the focal restoration species, the eastern oyster Crassostrea
virginica. We measured temperature-dependent phytoplankton clearance rates of both bivalves
and filtration efficiency on three sizes of phytoplankton to parameterize an annual model of
oyster bed filtration with and without hooked mussels. The inclusion of filtration by hooked
mussels increased the filtration capacity of the habitat >2-fold. Hooked mussels were also twice
as effective as oysters at filtering picoplankton (1.5 to 3 m), indicating that they fill a distinct
ecological niche by controlling phytoplankton in this important size class. When mussel and
oyster filtration are accounted for in this, albeit simplistic, model, restoration of oyster reefs at
the tributary-scale is predicted to substantially control phytoplankton in summer months.
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Developing a Comprehensive North Carolina Salinity Database to Improve
Ecosystem Management and Habitat Restoration
Lindquist, N.; Fegley, S.; Guajardo, R.
UNC Chapel Hill Institute of Marine Sciences, Morehead City, North Carolina. nlindquist@unc.edu

Salinity is a primary driver of estuarine species distributions, including many foundation species
such as oysters, submerged aquatic vegetation, and saltmarsh plants. Despite salinity’s
preeminence in estuarine ecology, there is no salinity database for North Carolina with
sufficiently high spatial and temporal resolution to rigorously identify major natural and
anthropogenic drivers of salinity regime changes over time and effects of changing salinity
regimes on critical estuarine habitats. Here we describe efforts to merge multiple short- and
long-term salinity records into a single, inclusive platform that connects multiple regions over
historic to present-day time scales and supports queries and analyses valuable for informing

diverse management decisions and better guiding restoration of critical habitats. Sea-level rise
over the next century will inject increasing volumes of saltwater into coastal sounds and
estuaries, thereby greatly impacting estuarine species and ecosystems; importantly, our database
will create a baseline for detecting future sea-level rise effects on estuarine salinity dynamics.
How emerging views of salinity dynamics from the database are informing oyster habitat
restoration efforts in North Carolina are presented as examples of the utility of the
comprehensive salinity database.
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Growing with the tide: oyster reef growth regulated by tidal elevation
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Physicochemical boundaries and optimal growth conditions characterizing the response of
coastal foundation species to sea-level rise must be defined to accurately predict sustainability.
Using sets of 2- and 15-year old oyster reefs constructed on sandflats over a subtidal-to–
intertidal inundation gradient in Back Sound, North Carolina, we developed a model that relates
the mean duration of aerial exposure each tidal cycle to vertical and horizontal reef growth,
both of which exhibit a strong parabolic growth pattern relative to % aerial exposure. Our
model applies where astronomical forcing dominates water level fluctuations. An abrupt
switch from reef deterioration to reef accretion occurs above the critical exposure duration of
10%, optimal reef growth occurs with 30-40% exposure (vertical accretion rates of ~2 and ~11
cm yr-1 for the older and younger reefs, respectively), and a growth ceiling occurs near mean
sea level, above which oysters cannot grow. Our model predicts that even under the highest
sea-level rise scenarios, intertidal sandflat reefs can persist, while reefs below the critical
exposure depth will perish. In any temperate region where water level fluctuations are strongly
controlled by astronomical forces, these findings will help enhance restoration success rates
and the delivery of reef-associated ecosystem services.
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Symbiosis
Living and dying together? A population genetic approach to reconstruct population
dynamics of a commensal barnacle
Christine Ewers-Saucedo; John P. Wares
University of Georgia, Athens, GA 30606, USA. chewers@uga.edu

Marine ecosystems are stressed by changing climate, habitat loss, and overfishing. These
negative effects can be measured directly in some marine animals. We know, for example, that
blue crab populations have declined because we catch fewer crabs. We record a recent increase in
the number of nesting sea turtles and infer an expanding population. However, this direct
approach proves unsuccessful when long-term records are missing and counting individuals is
not feasible. Population genetics offers a way to reconstruct population dynamics over time
without actual observation: the population history is carved into its DNA. We use this approach
to compare current and historical effective population size of a commensal barnacle, Chelonibia
testudinaria. C. testudinaria lives only on other animals such as blue crabs and sea turtles. There
is good evidence that all of its host species have undergone considerable population decline in
the past centuries. Has the barnacle followed the hosts' fate? And in the future, are we able to use
the barnacle population size as an integrated measure of host population health?
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Unraveling the Diversity of the Ascidian Microbiome
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Symbiotic microbes are known to play a critical role in host metabolism and in nutrient cycles;
however, the ascidian microbiome remains largely unexplored. Here, we provide the most
comprehensive characterization to date of the ascidian microbiome by investigating the diversity,
structure and specificity of microbial symbionts in 42 Great Barrier Reef ascidians using 16S
rRNA gene tag pyrosequencing. Results revealed high bacterial biodiversity (3,217 OTU0.03) and
the widespread occurrence of ammonia-oxidizing Archaea. The ascidian microbiota was clearly
differentiated from free-living seawater microbial communities and included symbiont lineages
shared with other invertebrate hosts as well as unique, ascidian-specific phylotypes. Several rare
seawater microbes were markedly enriched in the ascidian microbiota, suggesting that the rare
biosphere of seawater may act as a conduit for horizontal symbiont transfer among hosts.
However, most OTUs (71.2%) were rare and specific to a single host while core communities

were comprised of only 7 OTUs, indicating an overall high degree of host-specificity. We
hypothesize that the complex ascidian microbiota revealed herein is maintained by a dynamic
tunic microenvironment, offering periodic windows of optimal conditions for different metabolic
pathways. For example, ample chemical substrate (ammonia-rich host waste) and physical
habitat (high oxygen, low irradiance) that support nitrification processes.
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The burrowing behavior and feeding mode of asymbiotic thyasirid bivalves
Zanzerl, H.; Salvo, F.; Dufour, S.C.
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In the bivalve family Thyasiridae, there are species that form symbioses with sulfur-oxidizing
bacteria and derive part of their nutrition from symbionts, and others that are asymbiotic and
presumably suspension-feed. Symbiotic thyasirids form numerous burrows in the sediment using
their extensile feet (i.e. pedal tracts) to obtain sulfides required for symbiont chemoautotrophy.
Asymbiotic thyasirids are not expected to produce similar burrows as they have no need for
sulfide. Here, we compare the burrowing behavior of symbiotic and asymbiotic thyasirids from
Bonne Bay, Newfoundland using thin tank experiments. Unexpectedly, no differences in
burrowing depth or in the number and length of pedal tracts were found between symbiotic and
asymbiotic thyasirids. To explore whether pedal tracts of asymbiotic thyasirids might be used for
"farming" chemoautotrophic bacteria (considering that oscillatory redox cycling might occur
along the burrow wall as a result of periodic inhalation and exhalation, enhancing
chemosynthetic production), we performed a stable isotopic analysis. While asymbiotic
thyasirids had higher δN15 and slightly lower δC13 values than symbiotic thyasirids (indicating a
relatively low contribution from chemoautotrophy), comparisons with potential food sources and
other infauna suggest that asymbiotic thyasirids are deposit feeders and derive part of their diet
from sediment-dwelling chemoautotrophic bacteria.
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A test of the 'nutritional drain' and 'steric interference' hypotheses explaining host
reproductive cessation by parasitic castrators using a marine model system
Ocampo, E.1 ; Baeza, J A.2,
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Abstract. The mechanisms used by parasitic castrators to halt host reproduction are not
understood. The 'nutritional drain' hypothesis states that host castration is caused by the feeding
behavior of parasites that ultimately diminishes host energy intake. The 'steric interference'
hypothesis states that castration occurs when parasites physically inhibit host reproduction. We
tested whether these hypotheses explain castration in three slipper limpet species parasitized by
Calyptraeotheres garthi. We found that none of the limpets brooded embryos during the
breeding season when infested by pea-crabs. Also, infested limpets of Crepidula cachimilla, did
not reproduce during a 90-d experimental period while formerly infested limpets resumed
reproduction soon after pea-crabs were experimentally removed from their brooding chamber.
Calyptraeotheres garthi does castrate limpets and castration is reversible. Pea-crabs 'stole'
portions of phytoplankton-rich mucus cords produced by limpets while feeding. This activity
neither affected the feeding efficiency nor impacted the limpet's body condition. Thus, our
results do not support the 'nutritional drain' hypothesis explaining castration. Furthermore, that
limpets promptly recovered reproductive activity once pea-crabs were removed from brooding
chambers and that parasitized limpets did exhibit fully mature ovaries support the 'steric
interference' hypothesis explaining parasitic castration. Benefits to pea-crabs derived from
castrating their hosts deserve further attention.
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Prevalence of diseases, parasites, and symbionts in Louisiana blue crabs
Rogers, Holly A.; Anderson, Julie A.
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Research on prevalence of blue crab (Callinectes sapidus) diseases, parasites, and symbionts in
the Gulf of Mexico has been limited and sporadic. Without consistent, population specific
prevalence data, correlation between increased disease, parasite, and symbiont prevalence and
decreased commercial landings in the Gulf is nearly impossible. The studied diseases, parasites,
and symbionts included shell rot, Vibrio spp., Lagenophrys callinectes, and Hematodinium
perezi. All were known to occur in Gulf blue crabs but at unknown prevalence. We collected
large juvenile and adult crabs along the coast and from commercial shedding facilities in 2013
and 2014. We observed shell rot, Vibrio spp., and L. callinectes at varying prevalence depending
primarily on the site of collection and water temperature. PCR results for H. perezi indicated
that none of our samples were infected, which is not unexpected as it has been determined that
infection with this parasite depends on high salinities that we did not sample during this project.
Ecologically and commercially, the absence of H. perezi may indicate a healthier fishery and
populations than we hypothesized since this parasite causes major declines in population
numbers and commercial landings more frequently than the other three diseases, parasites, and
symbionts studied.
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Complex interactions comprise a sponge-seagrass commensal relationship in a sub-tropical
coastal ecosystem
Stephanie K. Archer1, Elizabeth W. Stoner2, Craig A. Layman1
1- Department of Applied Ecology, North Carolina State University, Raleigh, NC 27695, skraftarcher@gmail.com
2- Marine Sciences Program, Department of Biological Sciences, Florida International University, North Miami,
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Foundation species, which form the structural basis for entire ecosystems, facilitate other species
through the provision of habitat, food, or amelioration of abiotic stressors. Close examination of
species interactions can reveal myriad, nuanced, positive and negative interactions between
foundation species and their inhabitants. We investigated the interaction between a foundation
species, the seagrass Thalassia testudinum, and a sponge, Halichondria melanadocia, using a
combination of observational surveys and in situ experiments. The net interaction between the
seagrass and sponge is apparently commensal, in which the sponge benefits from the structure
provided the seagrass. The net neutral effect for seagrass masks complex underlying dynamics.
Our data suggest the neutral effect results from a balance of a negative effect of the sponge
shading the seagrass, with a positive effect of sponge nutrient processing which helps to alleviate
nutrient limitation in the seagrass. Anthropogenic impacts, such as sedimentation and
eutrophication, may shift the balance of this interaction from commensalism to parasitism by
increasing the consequences of sponge shading and decreasing benefits of sponge-derived
nutrient supply. Such a shift could result in a decrease in seagrass fitness, with significant
consequences for both community structure and ecosystem function.

Presenting author’s status: Grad
Presentation preference: Oral
Topic area preference: Symbiosis; Community Ecology
Presentation Recording and Evaluation: No

Symbiosis in Paradise: Sponges of the Miskito Cays, Honduras
Freeman, C.J.1; Baker, D.M.2; Paul, V.1
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The Miskito Cays, located approximately 70 km off the eastern coast of Honduras, include a
pristine set of 49 small islands surrounded by seagrass beds and coral reefs. As part of a research
expedition describing these ecosystems, diverse sponge taxa were surveyed and collected from
distinct sites within this region. We used chlorophyll a (chl a) and stable isotope ratios (δ13C and
δ15N) to assess sponge-microbe interactions across species and across sites. Within a site, there
was considerable variability in chl a values and isotope ratios, indicating substantial variation in
photosymbiont abundance and the utilization of local sources of C and N across host species.
These trends continued across sites, with shifts in sponge δ13C and δ15N values reflecting slight
differences in sources of C and N at each site and not major shifts in dominant nutritional modes.
Together these results imply that these interactions remained stable throughout this region and
that diversity in these interactions across species may lead to partitioning of the available
resources at each site.
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Microbial Communities associated with Acropora cervicornis
Walton, Charles J.1; Lopez, Jose V.1; Gilliam, David S.1
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Scleractinian corals play host to numerous symbiotic organisms known collectively as the coral
holobiont. A primary component of the coral holobiont is the bacterial community; acting in
coral defense mechanisms and in compromised health conditions. One condition, rapid tissue
loss (RTL), has impacted Acropora cervicornis populations off Southeast Florida. This study
examines the bacterial component of the holobiont of A. cervicornis colonies in Southeast
Florida. Using 454 high throughput sequencing techniques, we described the tissue and mucus
communities of RTL affected and healthy A. cervicornis. Initial analysis of approximately
350,00 16S rRNA sequences shows bacterial diversity is greatest in the diseased tissue.
Proteobacteria, primarily alpha- and gamma, dominated all tissue samples in relative 16S rRNA
gene abundance. Distinct communities were observed between the mucus and the tissue and all
mucus communities were similar regardless of condition. Preliminary results indicate two phyla,
Bacteroidetes and Planctomycetes, present at higher relative abundance in diseased samples
compared to the healthy samples. These differences indicate avenues for further investigation
into the pathogen(s) responsible for RTL in A. cervicornis. In addition, the results from this
study have important implications for population restoration efforts which utilize nursery
propagated colonies and the associated risk of disease transmission.
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Complex structuring of sponge microbial communities
1

Easson, C.G.1; Thacker, R.W.1
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Sponges support a consortium of diverse and abundant microorganisms that are often
crucial to the survival of the host. Despite the importance of these communities, little is
known about how these communities vary with host phylogeny or across environmental
gradients. The current project investigated the factors that affect the variability of
sponge microbial communities around Bocas del Toro, Panama by sampling several
host taxa at different sites and depths. This project used Illumina sequencing to
investigate the microbial communities of 90 specimens representing 20 sponge species
based on 16S V6 sequences as part of the larger Earth Microbiome Project (EMP).
Analysis of unique operational taxonomic units showed several forces affecting the
variability of sponge microbial communities. Diversity and richness of sponge microbial
communities only varied among host species. However, when microbial identities were
considered, these communities varied between collection sites, at different depths, and
among host species. Initial analysis suggests that sponge microbial communities could
be structured by a complex interaction of environmental and phylogenetic forces.
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Variability in host-symbiont associations among genetically-distinct cyanobacteria and
tropical sponges
Matterson, K. O.; Thacker, R. T.
University of Alabama at Birmingham, Birmingham, Alabama 35294. kenanm@uab.edu
Coral reef sponges are abundant, diverse and essential components of tropical reef environments.
In the Caribbean, approximately one-third of sponges retain symbiotic associations with the
cyanobacterium Synechococcus spongiarum. Sponges can derive nutritional benefit from this
symbiosis; however, the energy contribution from S. spongarium varies widely among hosts.
Phylogenetic analyses of S. spongiarum revealed 12 distinct clades that exhibit variable levels of
host-specificity. This study investigated whether distinct symbiont clades exhibited variable
nutritional benefits towards host sponges and if sponges adjust symbiont populations to
acclimate to variable environments. Four sponge species were subjected to reduced irradiance for
six weeks. Clone libraries were constructed to identify dominant S. spongarium clades among
hosts, and determine the presence of new symbiont types following prolonged shading. Lower
irradiance significantly reduced the growth of sponges hosting specialist symbionts while

sponges hosting multiple symbiont clades maintained growth. Clone library analysis revealed
consistent symbiont populations for 3 of 4 sponge hosts across treatments, with one species
showing the presence of a new generalist symbiont under shaded conditions. This study
demonstrates that genetic variability of S. spongarium within sponge hosts and plasticity of hostsymbiont associations may help sponge survive under altered environmental conditions.
Presenting author status: Grad
Preferred presentation type: Oral
Topic Area Preference: Symbiosis; Physiological and Molecular Ecology

Sampling season matters in the effect of temperature and ultraviolet radiation (UVR) on
Caribbean gorgonian corals
McCauley, M. 1; Banaszak A T. 2; Strehlow, B. 3; Goulet, T L 1.
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Global climate change packs a punch with multiple stressors affecting organisms simultaneously
and/or temporally. We investigated gorgonian corals, a common, yet understudied group on
Caribbean reefs, and their mutualistic Symbiodinium spp. In July and the following January, in
flow-through tanks, we exposed replicate branches of the gorgonians Pseudoplexaura crucis and
Eunicea tourneforti to either ambient or elevated (+3°C) temperatures, in the presence or
absence of ambient UVR. A seasonal effect was observed. In the summer, elevated temperature
detrimentally affected most measured parameters including Quantum Fluorescence Yield (QUF)
while UVR had no significant effect on Symbiodinium parameters measured. But in winter,
either increased temperature or UVR exposure increased QFY, symbiont density, and
chlorophyll a (both per cell and surface area). In January, the combined effect of temperature and
UVR produced synergistic and antagonistic effects by increasing the chlorophyll per cell in
Pseudoplexaura crucis, while reducing the symbiont load in Eunicea tourneforti, respectively. In
both summer and winter, polyp activity was detrimentally affected by increased temperature and
UVR, with UVR having a greater influence. In order to understand the effect of environmental
change, it is imperative to measure the concurrent effects of multiple stressors on multiple
organismal parameters during different seasons.
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Trophic Relationships
Diet Analysis of the Atlantic Sea Nettle, Chrysaora quinquecirrha, in Barnegat Bay, NJ
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The Atlantic Sea Nettle (Chrysaora quinquecirrha) is an important mid-Atlantic estuarine
predator. The recent invasion and increases in the Barnegat Bay population has led to questions
about their impact as potential top-predators. In 2013, we initiated a spatial and temporal
investigation of sea nettle diet. Sea Nettles were collected in June, July and August, preserved
immediately in ethanol, and transported to the lab for dissection and diet analysis. Results show
that the sea nettle diet was initially composed primarily of fish eggs. As the summer progressed,
their diet shifted and they incorporated copepods, polychaetes, shrimp larvae, crab larvae, and
fish eggs and larvae as well. In early August, diet analysis was similar to July, but a truncation
of food abundance in their diet was seen. In the late summer, gut analysis samples indicated
frequent empty stomachs with lack of food items on their oral arms, but polychaetes were again
present. This last unusual prey item suggests unexplored benthic pelagic coupling associated
with C. quinquecirrha.
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Wave exposure, available prey density, and predator cues elicit variable foraging behavior
in Nucella lapillus
Dernbach, E M. ; Freeman A S.
Adelphi University, Garden City, NY 11530. emilydernbach@mail.adelphi.edu

Nucella lapillus, is an important carnivous molluscan predator on mussels and barnacles in the
rocky intertidal. Nucella's habitat distribution ranges from wave-protected sites to wave-exposed
sites over a large geographic range in the North Atlantic. Water flow affects Nucella morphology
and behavior, the movement and foraging efficiency of Nucella’s predators and the abundance of
avilable prey. In this study we compared Nucella foraging and found that overall whelks
collected from exposed areas consumed less than those from protected. Crab cues, site of origin
and the presence of alternate prey affected Nucella foraging decisions: wave-exposed Nucella
reduced foraging on mussels but wave-protected Nucella reduced foraging on barnacles. Because
Carcinus also feeds on mussels, Nucella may better avoid the crab by moving to barnacles.
Results will be discussed in light of ambient prey density, energetic demands, and results from
prior studies.
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Changes in seagrass foodweb structure in relation to marine reserve status and seasonal
abiotic forcing
James G. Douglass1; Eric A. Reyier2; Anson H. Hines3
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The Kennedy Space Center in Florida includes a 50-year-old estuarine reserve, which is
now characterized by abundant megafaunal consumers and healthy benthic habitats. Over
a 9-month period in 2009, we monitored seagrass community composition and trophic
relationships inside and outside the reserve, and we performed a consumer manipulation
experiment in the reserve using 100 m2 fenced exclosures. Results indicated that seasonal
abiotic forcing of seagrass growth and production was a primary determinant of seagrass
community structure both inside and outside the reserve. However, spatial and seasonal
variation in abundance and species composition of small predators had equally strong
impacts on seagrass foodwebs. Experimental exclusion of large consumers had some direct
and indirect effects on seagrass community characteristics in the reserve, but these effects
were weaker and less pervasive than those of the seasonally-linked top-down and bottomup influences on the system.
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Whipping up dinner: measuring heterotrophic feeding by temperate Atlantic gorgonian
octocorals using feeding experiments and stable isotope analysis
Conti-Jerpe, Inga E.; Finelli, Christopher M.; and Pawlik, Joseph R.
Dept of Biology and Marine Biology and Center for Marine Science, UNC Wilmington, 28403.
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Benthic suspension feeders play a pivotal role in hard bottom ecosystems by filtering particles
from the water column and transferring biomass to the seafloor. While octocorals were typically
thought to contribute to benthic-pelagic coupling by consuming zooplankton, recent studies
demonstrate that some species feed on a wide range of particles, including phytoplankton.

Atlantic octocorals frequently dominate temperate ledges and submerged structures, but their
role in benthic-pelagic coupling is poorly understood. Through a combination of flume
experiments and stable isotope analysis, I compared the feeding of three Atlantic gorgonian
octocoral species. Clearance of rotifers (i.e. zooplankton) and a mixture of cultured
phytoplankton in flume experiments indicate that Leptogorgia virgulata and Thesea nivea both
feed on zooplankton and not phytoplankton. A preliminary analysis of stable isotope data
suggests that L. virgulata and T. nivea also have similar diets in situ, but a third species Muricea
pendula may occupy a different trophic niche. Temperate Atlantic octocorals appear to provide
multiple pathways for energy and nutrients to enter benthic systems.
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Size Matters? Gape size—body size relationships in coral reef fish communities
Dunic, J C.1; Baum, J K.2
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Temperate marine fish communities are often size-structured, with larger predators feeding at
higher trophic levels. Gape limitation of predators is one mechanism by which size-structuring
may arise. However, unlike temperate fishes, which are primarily carnivores, coral reef fish
communities also include herbivores and corallivores, functional groups that are unlikely to be
gape-limited. Here, we examine if the allometric scaling of gape size—body size relationships
differs within and among five coral reef functional groups, and whether differences reflect gape
limitation. We analyse the relationship between gape size and standard length in 836 coral reef
fishes, representing 22 species collected from sites around Kiritimati Atoll, in the remote central
Pacific. Diets were determined using literature values and verified using gut content analysis. We
test gape size and standard length relationships for isometry, and also compare relative gape
sizes amongst species. Finally, we examine predator size – prey size relationships for a subset of
piscivores and benthic invertivores. Our results suggest that gape limitation is important in
species or functional groups that demonstrate negatively allometric gape size—body size
relationships. Hence, differences in allometric scaling of gape size—body size across functional
groups may indirectly reflect size structuring in coral reef fish communities.
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Variation in resource use by Seaside Sparrows (Ammodramus maritimus) in
Louisiana marshes based on stable isotopes and fatty acid profiles
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Much of the Gulf of Mexico’s salt marsh habitat has been significantly altered by both
natural and man-made processes. Thus, there is a need to understand the trophic
ecology of organisms endemic to these ecosystems. The Seaside
Sparrow (Ammodramus maritimus) is a common passerine species in Gulf coast
marshes that mainly forages on terrestrial arthropods, serving as an indicator species to
the broader terrestrial food web response to disturbance. Following the Deepwater
Horizon oil spill marked declines in the terrestrial arthropod community at oiled locations
along the Louisiana coastline have been observed. In this study, changes in the ratios
of stable nitrogen and carbon isotopes and fatty acids were used to trace food web
pathways utilized by Seaside Sparrow breeding across a gradient of oiled marshes
along the Louisiana coastline. We predict that fatty acid markers including n-3/n-6,
docosahexaenoic acid (DHA)/linoleic acid (LIN) and 24:0/14:0 ratios will reflect shifts in
diet for Seaside Sparrows in response to altered terrestrial prey availability. These
findings will provide insights into resource exploitation pathways of Louisiana Seaside
Sparrows in response to anthropogenic disturbance and aid in identifying factors
contributing to the poor nest success observed for individuals residing on oiled
marshes.
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Use of isotopic niche metrics to provide insight into resource and habitat use in a New
England Saltmarsh
James A. Nelson1, Linda Deegan1, Robert Garritt1
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Abstract
Understanding the primary factors that control the function of food webs is an important goal in
Ecosystem science. We use a long-term isotope survey and a novel community metric isotope
approach to determine the major factors influencing the source of organic matter to saltmarsh
food webs. We observed a strong influence of freshwater flow on the contribution of benthic and
pelagic production sources in the food webs in the oligohaline zone and a significant reliance on
high marsh prey items with increasing inundation times for benthic consumers in our module.
We infer that long-term changes in flow regime and inundation time will likely compress the
influence of the riverine sources of production and increase dependence on high marsh and
upland production sources. In the short term, this will likely result in an increase in secondary
productivity and enhanced connectivity between estuarine and coastal ocean food webs.
However, if salt marsh plants are unable to keep up with sea level rise the system productivity
will decrease as productive marsh habitats are converted to open water.
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A non-lethal approach identifies ontogenetic shifts in 15N signatures in fin rays
of Goliath Grouper, Epinephelus itajara
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We examined the 15N isotopic records in fin rays collected from the criticallyendangered Goliath Grouper, Epinephelus itajara, and related changes of isotopic ratios
over time to previously-documented life history characteristics. Fin-ray analysis was
used as a non-lethal technique to sample individuals from the west and east coasts of
Florida. The 15N data were acquired by mechanically separating the annuli of each fin
ray and then analyzing the material in an Irradiance Elemental Analyzer Mass
Spectrometer. The 15N values were consistent among individuals within populations
from each coast, and mirrored the expected changes in food sources during the lives of
the fish. Overall, differences were found between 15N values at juvenile life history
phases versus adult phases, but the patterns associated with these shifts were unique
to each population. These differences may have been due in part to the distinct
ecosystem dynamics associated with the two coastal shelves of Florida. We
demonstrated, for the first time, that 15N signatures from fin rays can be used to assess
the life histories of Goliath Grouper. Similar non-lethal strategies may be used to
acquire information essential to the management of species of concern, such as those
that are threatened or endangered.
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Does size matter: Are mesopredators controlling oyster populations in southeast North
Carolina intertidal estuaries?
John M. Carroll; John P Marion; Christopher M Finelli; carrollj@uncw.edu
University of North Carolina Wilmington

Eastern oyster, Crassostrea virginica, restoration efforts seek to enhance populations by
combating recruitment limitation. Although typically considered to be limited by larval supply
or substrate availability, post-settlement mortality can also lead to oyster recruitment failure.
Our previous research suggests that only the exclusion of predators by caging was effective at
increasing oyster recruitment. Decapod crustaceans are among the most important oyster
predators, and it has been suggested that mesopredators, such as xanthid crabs, could be the
dominant predators of juvenile oysters. However, most studies have employed lab consumption
rates and field densities to draw these conclusions. In our study, we deployed a series of
different sized mesh cages at a field site in southeast North Carolina to exclude groups of
predators in order to test whether mesopredators are responsible for the majority of juvenile
oyster predation. The results suggest that mesopredators are either the dominant predator or at
least capable of matching the consumption of larger predators. In addition, we tested whether
location within a site – reefs fringing marshes or reefs on mud flats – also had an effect on
predation. While predation was higher along the salt marsh, predation at both locations was
attributable to mesopredators.
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The role of epiphytic harpacticoid copepods in the food web of a Halodule wrightii seagrass
meadow (Gulf of Mexico, Florida)
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We investigated the food web of a meadow of the seagrass Halodule wrightii to elucidate the
role of epiphytic copepods in the transfer of organic matter to higher trophic levels. Stable
isotope (δ13C, δ15N) and fatty acid (FA) compositions were determined for seagrass, epiphytes,
planktonic and benthic microalgae, small invertebrates, and juvenile fish. These biomarkers
indicated a close relation of epiphytic copepods and most other small crustaceans to epiphytes,
phytoplankton, and detritus. In general, δ15N values allowed the trophic positions of meiofaunal
taxa to be categorized. Isotopic differences among primary producers can be traced through the
food web, but small differences in δ15N values did not allow us to infer the complete food
spectrum of epiphytic copepods. They may use an additional food source, e.g. cyanobacteria.
Both the epiphyte and phytoplankton FA marker 16:1(n-7) and the seagrass marker 18:2(n-6)
were detected in all components of the food web, however their ratio was strongly shifted to
16:1(n-7) in all consumers. Benthic nematodes showed the microphytobenthic marker 18:4(n-3).

These results highlight the importance of microalgae (planktonic, benthic and epiphytic) for the
food web in this ecosystem.
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When the Micropredator Becomes Microprey: Predation of an Eastern Caribbean
Gnathiid Isopod by Microcarnivorous reef fishes
Artim, J M; Grippo, R S; Sikkel, P C
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State University, AR 72467. john.artim@smail.astate.edu

An emphasis on the effect of parasites on their hosts’ health and abundance has meant that other
important ecological interactions involving parasites have been poorly documented. For
example, the role of parasites in trophic webs has received little attention, despite the prominence
of parasites as a proportion of overall diversity. External parasites of coral reef fishes provide an
accessible model system to study these interactions. Gnathiid isopods are the most abundant
ectoparasites of coral reef fishes. While predation on gnathiids by cleaning organisms is well
documented, other potential predators have been neglected. Our previous work has identified
scleractinian corals as another potential source of gnathiid predation. For this study, we focused
on nocturnal microcarnivorous reef fishes. We examined gut contents from three genera of
nocturnal microcarnivorous reef fishes in the Eastern Caribbean. Approximately 50% of
Myripristis sp. and Sargocentron sp. sampled had gnathiid isopods in their guts, whereas the
Apogon sp. sampled contained no gnathiids. Though preliminary, these results suggest that fishparasitic gnathiid isopods face predation pressure from microcarnivorous fishes and that this
pressure is present both as they return to benthic substrate after feeding on a host fish, as well as
while they are resident on benthic substrate.
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Mobility influences trophic interactions in Marine Protected Areas
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In Marine Protected Areas (MPAs), trophic cascades are presumed to be strong, with predators
increasing, but their prey decreasing, following protection. However, in some marine reserves
(e.g., Exuma Cays Land and Sea Park in the Bahamas), both predator and prey increase their
densities after MPAs are established. Previous studies suggest that this departure from
expectations might arise because there are direct effects of fishing on prey or because prey
populations are size-structured (with larger prey being less susceptible to the predators).
However, these hypotheses have been proposed without any respect to the mobility of the
predator and prey (except via larval transport). Here we develop a two-patch (MPA and fishing
grounds) model, in which the two patches are coupled via the mobility of the predator and the
prey. Our study shows that predator mobility plays an essential role in determining whether we
should observe trophic cascades or positive responses of both predator and prey. Movement
increases predator spillover from the MPA, which reduces predator density in the MPA and
diminishes the strength of the trophic cascade. Our results highlight the importance of predator
mobility, and may help resolve observed variation in the response of prey fishes to the
establishment of MPAs.
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