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Interacting influence of low salinity and nutrient pulses on the growth of bloom-forming 

Ulva compressa 
Guidone, M.; Steele, L. 
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For the eastern US, it is predicted that climate change will increase the frequency of severe 

rainstorms, inundating coastal areas with pulses of freshwater that will reduce salinity but also 

temparily increase nutrients through sewage overflow and storm runoff. In an effort to predict 

how this may influence the frequency and severity of macroalgal blooms, this study examined 

the interacting effect of salinity and nutrient supply on bloom-forming Ulva compressa. In 

laboratory experiments with constant nutrient supply, U. compressa showed decreased growth at 

low salinities; however, this decrease was not detectable until the fifth day of treatment. 

Moreover, U. compressa demonstrated an extraordinary tolerance for freshwater, surviving for 

48 hours without nutrients at 0 PSU. When exposed to pulses of freshwater (0 PSU) and varying 

nutrient levels (none, low, high) lasting either 0.5, 4, or 8 hours, U. compressa growth was 

negatively impacted in the treatment without nutrients and positively impacted by the low and 

high nutrient treatments. Furthermore, thalli in the high nutrient treatment showed increased 

growth with increased pulse time. These findings, combined with observations of U. 

compressa’s tolerance for high temperatures, suggest Ulva blooms will not decrease in frequency 

or severity with a change in precipitation patterns. 
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Long Term Effects of Anthropogenic Influences on Marine Benthic Macrofauna Adjacent 

to McMurdo Station, Antarctica 
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McMurdo Sound (Ross Sea, Antarctica) sediments have been influenced by contamination from 

adjacent McMurdo Station.  Long-term monitoring of benthic communities provides a basis for 

assessment of impacts associated with human residency and known chemical waste disposal 

areas.  The objectives of this study are: 1) to determine if any changes in benthic community 

abundance, biomass, and diversity occur over time, and 2) to investigate differences in benthic 

communities between polluted and unpolluted stations.  Benthic cores were collected during the 

austral summer from 2000 to 2012 on three transects perpendicular to the shoreline with three 

stations (12, 24, and 36 m).  Samples were sorted and macrofauna organisms were identified to 



the lowest identifiable taxon level possible.  Macrofauna community structure has changed over 

time, but it is unknown if change is due to changes in contaminant exposure or natural, long-term 

variation.  However, there is a significant decrease in some contaminants over time at two 

impacted stations.  The macrofaunal community near the former wastewater outfall has 

recovered since a wastewater treatment plant was installed at McMurdo Station.  These results 

indicate historical pollution has caused negative effects on sediments, but recent management 

actions have improved the environmental conditions adjacent to McMurdo Station. 
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Abstract 

 

As coral cover declines on a global scale, coral communities are facing unprecedented levels of 

environmental stress. Survival, settlement, and health of coral larvae are a special concern 

because successful coral recruitment is critical to the maintenance and recovery of coral reefs.  

Mosquito control pesticides are a potential local stressor found in the Florida Keys, while 

elevated temperatures act on a global scale. To assess the effects of pesticides and elevated 

temperature (independently and in combination) larvae of the coral Porites astreoides were 

exposed to selected concentrations of the mosquito control pesticides Dibrom® and Permanone
®

 

30-30 (0.0, 0.1, 1.0, 10.0 μg/L) at either ambient (27⁰C) or elevated (30⁰C) temperatures for 17 

h. Post-exposure, larvae were evaluated for survival, settlement and signs of sub-lethal oxidative 

stress. While elevated temperature or exposure to permethrin failed to have any impact on the 

endpoints examined in this study, high levels of Dibrom® (≥1.0 μg/L) were found to cause a 

significant reduction in P. astreoides survival. These data suggest that ecologically relevant 

concentrations of pesticides that are associated with coastal runoff and tidal transport may only 

have a negligible impact upon larval health and survival.               
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Reduced surface ocean water pH, driven by ocean acidification, is emerging as one of the most 

significant threats to marine calcifying organisms. This process decreases the bioavailability of 

carbonate crucial to coral calcification. Additionally, a stable pH is necessary to maintain cellular 

function of marine tissues. The International Panel on Climate Change (IPCC) predicts that by 

2100 the pH of surface ocean waters will drop an additional 0.14 - .35 units. The question 

remains whether coral ultrastructure (cell structure and components) will be significantly 

compromised at low pH environments. This research will quantify fine and ultrastructural 

differences in tissue and calcification response of Porites astreoides when exposed to ambient 

and high levels of carbon dioxide to reduce pH. This project utilizes scanning electron 

microscopy (SEM) for visual evaluation of calcium carbonate crystals and transmission electron 

microscopy (TEM) for qualitative and quantitative evaluation of tissue changes. Results from 

this experiment may have the potential to play a role in establishing a threshold value of CO2 for 

coral survivorship. 
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Size matters: Insecticide exposure may create selective pressure that favors juvenile blue 

crabs (Callinectes sapidus) 
K. Spain-Schroeder; D.L. Smee, Marine Ecology Laboratory, Department of Life Sciences, Texas A&M University 

– Corpus Christi, TX 

Adult and juvenile blue crabs (Callinectes sapidus) are an important predator in estuarine 

systems (e.g., oyster reefs, saltmarshes) and serve as a food resource for several species, 

including humans. Populations are declining in many regions, and in some cases, smaller bodied 

crabs are becoming more frequent than larger bodied crabs. This trend is commonly attributed to 

fishing pressure, but exposure to pesticides from mosquito abatement programs and storm run-

off may also be a factor. Adult and juvenile blue crabs were exposed to three insecticides 

(malathion, carbaryl, resmethrin) and a synergist (PBO), individually and in combination; lethal 

and sublethal effects (e.g., behavior, reflexes, coordination) were recorded every 12-hrs for 7 

days.  

Effective lethal/sublethal exposure levels varied with pesticide, but exposure generally reduced 

coordination, decreased neurological functioning and crabs were less able to respond to stimuli. 
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Resmethrin +/- PBO treatments were more toxic than individual carbaryl and malathion 

treatments. Mixture treatments increased lethal/sublethal effects compared to single-pesticide 

treatments for both life stages. Juvenile and adult blue crabs responded similarly to malathion 

and carbaryl, but adults were consistently more susceptible to resmethrin, PBO and mixture 

treatments than juveniles. These results suggest that toxicant exposure may create a selective 

pressure that favors juvenile stages.   
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Beach surveys have shown events like Superstorm Sandy and nor’easter Karen erode 10’s of cm 

from the beachface, followed by a more gradual redeposition over months. This “signature” of 

rapid erosion and incremental accretion may affect beach fauna at all tidal levels from the dune 

line down to sandbuilder (Sabellaria vulgaris) worm reefs low in the intertidal, where present. In 

the summer of 2013, we initiated monthly surveys for beach fauna: mole crabs (Emerita 

talpoida), amphipods (Talorchestia megalophthalma) and ghost crabs (Ocypode quadrata) at 

two locations along Delaware Bay: Broadkill Beach and Unit 1, Prime Hook NWR, 10 km to the 

northwest. Mole crabs were only found at Broadkill, and only southeast of the worm reef. Ghost 

crabs were most abundant northeast of the reef, and overall more abundant at Broadkill than at 

Unit 1. Spatial differences are embedded in a general decline in abundance from summer to fall. 

These are valuable baseline data as Broadkill is scheduled for nourishment, particularly in 

comparison with Unit 1, where there will be only extensive dune breach repair 3 km to the 

southeast. We expect the natural “signature” of beach profile and variations in faunal abundances 

to be substantially altered by replenishment activities. 
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Significant funding and research have been invested in studying numerous anthropogenic 

stressors on corals; however, steroidal hormone pollutants that are known cnidarian endocrine 

disruptors have been generally overlooked. Steroidal hormone pollutants from pharmaceutical 

birth control and hormone replacement therapies have become more prevalent.  The primary 

route for steroidal compounds to enter coastal marine ecosystems in south Florida is from 

wastewater treatment plants, septic systems, and cesspits. Yet nearshore steroidal pollutant 

concentrations and the potential effects they may have on coral settlement and recruitment is 

largely unknown. This study examines how 17 β-estradiol and progesterone affects Porites 

astreoides reproduction and settlement. Preliminary assays (n=7 for each treatment) dosed P. 

astreoides larvae and spat with two concentrations (5ng/L and 30ng/L) of 17 β-estradiol and 

progesterone. In general, low levels of steroid hormones enhanced larval survival compared to 

the control and higher steroid levels; however, this was not statistically significant.  Similarly, 

the settlement trend after 24 hours was greater in the highest steroid hormone treatment but also 

not statistically significant.  These preliminary experiments imply that sex steroids may actually 

enhance coral larval viability and settlement, but future research with greater sample size is 

needed to further examine these trends.  
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Polycyclic Aromatic Hydrocarbon Biomarkers in the golden tilefish after the Deepwater 
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The Deepwater Horizon Oil Spill (DHOS) released large quantities of oil in the Gulf of Mexico. 

Exposure to polycyclic aromatic hydrocarbons (PAH), the most toxic components of oil, is 

typically evaluated to determine effects from oil spills.  However, since PAHs are rapidly 

metabolized after exposure, biomarkers are typically used as indicators of exposure and effects 

of these compounds.  In this study, two types of PAH biomarkers, enzymes involved in PAH 

metabolism (glutathione-S-transferase) and biliary metabolites of various PAHs (chrysene, 

phenanthrene, pyrene, naphthalene, benzo(a)pyrene), were measured to examine oil exposure in 

the great Northern tilefish, Lopholatilus chamaeleonticeps.  Since this species is a burrowing 

fish, it has a high risk for exposure to oil that has settled in the sediment.   
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Linking Sewage Pollution and the Coral Disease Porites Growth Anomalies in Puako, 
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Sewage pollution can contribute to coral disease by releasing nutrients, chemical contaminants, 

and microbes that may shift the balance between host and pathogen.  In Puako, Hawai‘i, cesspool 

systems used near the coast and porous basaltic rock allow human sewage to enter the reef 

ecosystem.  In our study, we aimed to determine the relationship between this pollution and the 

spatial patterns of the coral disease, Porites Growth Anomalies (PGAs) of Porites lobata.  At 

each of ten sites along Puako, we conducted two 15m transects of 20 0.5x0.5m quadrats in which 

we recorded the number of Porites lobata colonies and the number of PGAs per colony.  In order 

to quantify sewage pollution, we enumerated Enterococccus (fecal bacteria) via filtration and m-

enterococcus agar.  We also performed δ
15

N bioassays using Ulva fasciata incubated at five of 

the sites to further measure sewage pollution.  Preliminary results indicate that Enterococcus 

abundance and δ
15

N were not strong predictors of PGA prevalence or severity, likely due to the 

high spatial and temporal variability of sewage pollution entering the reef.  Although sewage 

pollution may not strongly affect PGAs, we remain concerned about the considerable pollution in 

the area and encourage future study.   
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Shoreline modification, through the establishment of man-made structures and encroachment of 

non-native invasive species, is prevalent worldwide. These modifications can alter the 

composition, distribution, and interactions of native communities living near shorelines. The 

hardening of natural shorelines is increasingly common world wide, mainly to stabilize natural 

shorelines and prevent erosion. Currently in major coastal cities in the U.S., artificial structures 

can cover > 50 percent of shorelines.  However, hardening disturbs the characteristics of 

naturally occurring shorelines and can diminish the quality of benthic communities and 

predators. Additionally, the biological invasion of non-native plants (e.g., Phragmites australis), 

often facilitated by human development, can alter the environment resulting in impacts to aquatic 

communities. Recently, there has been a need to focus on describing the effects that shoreline 

modification can have on marine and estuarine communities. This study examines the effects that 

shoreline modification, through establishment of riprap structures and the non-native marsh plant 

Phragmites australis, can have on benthic and predatory communities in subestuaries of the 

Chesapeake Bay. Preliminary results show that biomass and productivity of benthic species are 

not substantially negatively impacted, by either riprap or Phragmites. Consumer species appear 

to be responding mainly to the distribution of benthic species. 
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Secondary Effects of Rhizocephalans on Mud Crabs, Eurypanopeus depressus 

Belgrad, B.; Griffen, B. 

University of South Carolina, Columbia, SC 29208 bbelgrad@email.sc.edu  

Although primary effects (castration) by parasitic rhizocephalans on crab species are well 

documented, the secondary effects of infection have remained relatively unstudied. In this 

investigation we examined flat back mud crab (Eurypanopeus depressus) physiology and 

behavior in an attempt to elucidate why infected crabs exhibit a reduced functional response. 

Crab respiration and digestion rates were analyzed to determine if infection altered metabolic 

rate. Laboratory and field behavioral experiments were conducted to determine how infection 

alters crab feeding behavior and activity levels. Although we found no statistical difference 

between infected and uninfected crab metabolic rate, we discovered that both in the lab and field 

infected crabs exhibited substantially altered behavior. In the laboratory infected crabs reacted 

nearly 3 times slower to the presence of prey and spent over 22% more of their time hiding 

whereas uninfected crabs were significantly more active. During field sampling infected crabs 

were significantly more likely to be found hiding while uninfected crabs would be in exposed 

positions. We conclude that rhizocephalans reduce crab functional response by altering crab 

behavior so crabs spend less time foraging. Additionally, these results have implications for 

community dynamics as the behavior change may enhance the crab’s ability to avoid predation.  
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Juvenile spiny lobsters (Panulirus argus) are known to be gregarious mediated by their attraction 

to conspecific odors.  This causes juveniles to aggregate in crevice shelters important for 

reducing predation risk.  Recent mass sponge die-off in the Florida Bay nursery has decreased 

the availability of these crevice shelters increasing the importance of shelter defense.  In this 

study, we examine the preference of spiny lobsters to associate with familiar shelters and/or 

familiar shelter mates.  Twenty juveniles (25-40 mm CL) were collected, paired by size, and 

housed together in a tank with a single crevice shelter.  Individual aggression was estimated by 

daily observation of their behavioral interactions and each individual was designated as either 

dominant or subordinate.  Then we observed the interaction of two pairs of lobsters in a large 

arena with two crevice shelters.  Individuals spent significantly more time in their familiar 

shelter than the unfamiliar shelter, but were not more attracted to familiar conspecifics over 

unfamiliar conspecifics.  Furthermore, dominance status had no effect on sheltering but larger 
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juveniles were less likely to share a shelter than smaller juveniles.  These results suggest that 

juvenile lobsters are more likely to increase shelter fidelity, but not shelter sharing when shelters 

become rare. 
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Habitat quality is one of the most important elements necessary for a species’ survival; therefore, 

habitat selection often involves sophisticated assessment of habitat suitability. Anecdotal 

observations suggest scyliorhinid sharks may have microhabitat substrate preference for 

oviposition on deep-sea corals. Video from remotely operated vehicle surveys in southern 

California and the Gulf of Mexico were used to make in situ observations of egg-laying 

substrates and to quantify egg case abundance on each substrate type (coral, sponge, rock, or 

fishing gear). Mean water temperature at sites of egg deposition was 7.7
 
± 2.4 

o
C in the Gulf of 

Mexico and 7.9 ± 0.7 
o
C in southern California, while mean depth was 586 ± 145 m and 298 ± 

68 m respectively. There was a significant difference in egg case abundance on each substrate 

type (X
2
 = 46.91, d.f. = 3, p < 0.001) and the position on the substrate (top, middle, or bottom) 

(X
2
 = 56.28, d.f. = 2, p < 0.001), with both coral and substrate top preferred. This information, 

along with planned behavioral microcosms, will provide insight into whether oviposition 

preference exists in oviparous elasmobranchs and may help determine which microhabitats 

contribute to the reproductive success of scyliorhinid sharks.  
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Most species of regular echinoids display behaviors including an Aristotle’s lantern reflex, a 

righting response, and test covering that can be employed as “indicators” of well-being. 

Although neuromuscular-mediated behaviors in marine invertebrates are known to be sensitive 

to thermal stress, no studies to date have examined the potential impacts of climate-induced 

elevated seawater temperatures on these behaviors. Lytechinus variegatus were collected in 

Eagle Harbor, FL and held in the laboratory under a 12 h L/D light cycle at 28˚C (current 



summer seawater temperature) or 32˚C (near-future summer seawater temperature) in acute one 

day and chronic ten day exposures (n=10 per treatment) and lantern reflexes, righting responses, 

and covering were measured. Individuals chronically exposed to 32˚C exhibited a reduced 

lantern reflexes, righted less frequently, and covered with less material than individuals in other 

treatments. Moreover, although individuals acutely exposed to 28 and 32˚C covered more during 

daylight periods, individuals chronically exposed to these temperatures did not, indicating these 

individuals had reduced ability to cover during daylight when visual predators are foraging. Our 

results suggest that near-future elevated seawater temperatures impair neuromuscular-mediated 

echinoid behaviors which could negatively impact the fitness of this ecologically important 

species. Supported by an Endowed Professorship to JBM. 
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Evaluating the spawning activity of the American horseshoe crab (Limulus polyphemus) in 

Great Bay Estuary, New Hampshire USA. 

Cheng, H.; Watson III, W.H.  
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The Great Bay Estuary, NH is near the northern end of the geographic range of the American 

horseshoe crab. It is unique estuary because there are few ideal beaches for spawning, horseshoe 

crabs have not been harvested in Great Bay Estuary in recent years, and there is no organized 

monitoring program to keep track of changes in the population. The goals of this project were: 1) 

initiate a monitoring program in Great Bay Estuary, 2) identify the most dominant spawning 

locations, and 3) compare the temporal patterns of spawning activity with more thoroughly 

studied locations.  

From 2012 to 2013, over 5,000 adult horseshoe crabs were counted in two large areas of the 

estuary. Surges in the numbers of horseshoe crabs sighted corresponded to the most dramatic 

increases in water temperature during the spring. Interestingly, more horseshoe crabs were 

observed earlier in the season in areas at the head of the estuary, where the water warms up the 

fastest. In addition, there was no clear relationship between horseshoe crabs sighted during the 

day than at night or that peaks of spawning activity occurred during the times of the new or full 

moon, all of which contrasts with other regions.  
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Impacts of Wintering Redhead Ducks on Seagrasses of the Northern Gulf of Mexico 
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While it has been well established that waterfowl can control the distribution and abundance of 

seagrasses in other regions, less is known about their effects in the northern Gulf of Mexico. This 
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is likely because herbivorous waterfowl are only present during winter when typically less 

fieldwork has been done. We are evaluating the effects of waterfowl (specifically redhead duck 

(Athya Americana)) feeding on mixed shoalgrass (Halodule wrightii) and widgeon grass (Ruppia 

maritima) beds using caging experiments at several locations along the northern Gulf coast. 

Time-lapse photography is providing estimates of the abundance and feeding activities of the 

birds. Additionally, samples of seagrass biomass have been taken at time zero (before waterfowl 

presence), and one month post bird presence; samples will be taken two additional times: once 

the birds migrate northward in spring and once during peak seagrass biomass during summer. 

Waterfowl gut contents will also be examined to determine the amount of seagrass consumed. 

Results to date show that ducks feed in the study areas and that seagrass biomass may be reduced 

in uncaged areas. Based on year one results, the experiment will be repeated during the following 

year with the focus on those locations with the greatest grazing activities. 
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Although dispersal by parasitic cymothoid isopods is important both to the parasites and their 

fish hosts, little is known about the behaviors and decisions associated with the dispersal stage.  

We describe field and laboratory observations on the dispersal stage (manca) of Anilocra partiti, 

a parasite of the bicolor damselfish, Stegastes partitus.  In the field, the small (ca. 5 mm) mancae 

swam at least 45 min and traveled up to 250 m.  All mancae demonstrated positive rheo- and 

phototaxis.  In the laboratory, the mancae did not attach to a host in still water, but six mancae 

(in addition to the original adult female) parasitized a single fish in moving water.  Over the next 

two weeks, all mancae except one disappeared from this host fish.  These field and laboratory 

observations suggest that mancae may travel long distances to find hosts, and the presence of 

other mancae influences their behavior once on the host. 
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Intraspecific competition for new shells is known to dominate the lives of hermit crabs, however 

changes in shell preferences as crabs grow links the strength of competition experienced at 

different stages of life to the dynamics of different pools of resources.  This could either reduce 

competition through niche partitioning or produce a bottleneck of intense competition if a certain 

size or type of shell is missing from the resource pool. First, we measured ontogenetic patterns of 

shell preference in the hermit crabs and then we compared those preferences with the distribution 

of shells in the field to get a sense of how the strength of intraspecific competition might change 

with size class. We found that as hermit crabs growth they transition from a preference for 

heavy, thick species of shells to lighter, thinner shells. In some size classes, these preferences 

match with most abundant shells, in others their preference is for very rare shells. These results 

suggest that the strength of intraspecific competition for new shells likely varies dramatically 

across a hermit crab’s life.  
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Neostrengeria macropa is a freshwater brachyuran crab that occurs around Bogotá, Colombia. 

This is one of the largest species of the genus Neostrengeria and is found in lakes and ponds 

throughout the Bogotá plain and surrounding mountains. This species is prevalent in markets and 

N. macropa is commonly offered as a part of a concoction called berraquillo that includes a 

ground up live crab, which then acts as a vector for fluke parasites of the genus Paragonimus 

into humans. The species may be added to the list of endangered species because indiscriminate 

catches have diminished the population. Since these crabs are often common in areas where salt 

is mined, we began a series of experiments to test the crabs’ tolerance to and avoidance of 

changing levels of salinity. Adult male and female N. macropa were given a choice between two 

tanks of different salinities. The crabs showed some ability to distinguish salinity differences, 

and either moved to another tank or burrowed into the sand substrate in the arena.  These data 

will be used to indicate behavioral tolerance to salinity change.  
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Optimal foraging theory predicts that predators should choose to forage in patches with 

the highest prey density, and thus the highest rate of energy acquisition. However, in most 

natural habitats, what constitutes a “patch” and how prey density is calculated are subjective and 

depend on the spatial scale at which the predator (or scientist) is observing.  For example, in 

complex but continuous habitat landscapes, such as coral reefs, whether predators define prey 

patches at the scale of single coral heads, multiple coral heads, or a larger scale has a strong 

influence on prey population dynamics. Specifically, theory predicts that predators should 

produce density-dependent mortality in prey at the scale of foraging, but inversely-density-

dependent mortality (safety in numbers) at smaller scales.  We tested this theory using  

behavioral assays with guppies, Poecilia reticulata, as a model predator feeding on freeze-dried 

bloodworm ‘prey’ patches.  Prior work had identified the spatial scale of guppy foraging patch 

choice, so we tested the additional prediction that predators produce density-dependent mortality 

at that scale.  Preliminary results confirm that theoretical prediction.  These laboratory results can 

eventually be applied to predict outcomes of predator-prey interactions in continuous, non-

discrete habitats in the field.   
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Prey activity increases energy intake but also increases risk of predation. Within a species, 

individual prey often differ consistently in activity level (i.e. a behavioral type) and predators 

should select prey that are more bold. We examined activity level as a behavioral type of mud 

crabs (Panopeus herbstii). Using mark-recapture and conditioning experiments, we tested for 

temporal consistency and plasticity in the activity level of individual crabs. We then tested the 

effects of activity level on crab susceptibility to toadfish (Opsanus tau) predation. Crab activity 

level measured under predation threat was consistent over time in the field (a month on average, 

up to 81 days), but persistent exposure to chemical cues from toadfish reduced crab activity level 
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under threat. In predation trials, crabs that failed to change their activity level in the presence of 

threat were more likely to be eaten, suggesting that plasticity in behavior (and not absolute 

behavior) determines susceptibility to predation. 
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Resilience of benthic communities to multiple disturbances 

Cimon, S.; Cusson, M.
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Many ecosystems are facing multiple environmental changes and anthropogenic pressures. 

Evaluating these changes on ecosystem resilience is significant for restoration and conservation. 

The resilience of a rocky intertidal subarctic community dominated by a macroalgae canopy 

(Fucus spp.) subjected to three disturbances was investigated using a complete factorial 

experiment where three press-disturbances (enrichment, exclusion of canopy and grazers) were 

applied on cleared and burned 0.25m
2
 plots. Community structure and function (productivity) 

were followed during two growing seasons (2012-2013) with nondestructive sampling. The 

results showed that after only two months, some plots exhibited complete resilience in richness 

when compared to controls. However, complete diversity profiles (identity composition and 

evenness) were never reached during the first season. The canopy removal induced the largest 

disturbance with lower resilience in structure, productivity and noticeable change in grazer 

dominance. Alone, the grazer removal and the nutrient addition treatments had no impact. When 

they were coupled with canopy removal a synergetic effect was observed. The triple disturbance 

(canopy, grazers, nutrients) effect on resilience was little greater and suggests that field 

experiments using disturbance treatments should include interactive effects. Our experiment will 

help in gaining better understanding of mechanisms that shape communities and their function 

following disturbances.  
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Taxonomical monographs on the web: Upgrading THE SPONGE GUIDE, an interactive 

guide to identify Caribbean sponges 
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After more than 5 years of existence, The Sponge Guide (www.spongeguide.org) has been a 

useful tool for identifying Caribbean sponges by specialist and laymen alike, with over 75,000 

unique site visits from over 175 countries. Its most important asset has been the display of the 

morphological variability of each species by providing multiple photographs. However, for 

                                                           
1
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reliably identifying a sponge, one also needs to see its spicules and, often, its skeletal 

arrangement, which is technically easy but requires familiarity with the taxonomic literature. To 

make the Sponge Guide also a taxonomic monograph, composite microscopic images of spicules 

and of tissue thick-sections, as well as detailed descriptions and taxonomical comments are being 

added. Queries for producing habitat and locality database lists, bibliography, and records of 

taxonomical changes to the guide, will also be available. Future upgrades include making 

updates more dynamic, allowing the participation of other specialists, and a mechanism for 

archiving the site through time. 
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Ostracods are tiny crustaceans enclosed in a bivalve shell that are found worldwide 

inhabiting many aquatic environments. The taxonomy, distribution and ecology of marine 

ostracods remain incomplete in the Caribbean, even though they are among the most successful 

microcrustaceans of marine ecosystems. In an effort to increase our knowledge of the 

biodiversity, abundance and distribution of benthic ostracods, several sediment samples from 

mesophotic coral ecosystems (MCEs) of Puerto Rico and US Virgin Islands were collected at 

different depths (30-102m) using technical diving. Ostracods were hand sorted from sediments 

or after a Ludox AM-30 colloidal silica resuspension and centrifugation, used for mass-

extraction of organisms. The highest densities of ostracods were found in the deepest samples (≥ 

67m) and these were the most abundant and diverse assemblages. The ostracods collected belong 

to the subclasses Myodocopa and Podocopa. The Myodocopa was represented with specimens of 

the families Cylindroleberididae, Sarsiellidae, Cypridinidae and Rutidermatidae; on the other 

hand, some of the families that represented the Podocopa were Bairdiidae, Macrocyprididae, 

Pontocyprididae, Cytherellidae and Loxoconchidae. The subclass Podocopa showed the highest 

number of individuals and species. This study provides the first baseline characterization of 

benthic ostracods from MCEs of Puerto Rico and US Virgin Islands.  
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Biodiversity of opisthobranchs (Mollusca: Gastropoda: Opisthobranchia) from the upper 

keys of Florida 
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Opisthobranch (sea slugs) populations in the Florida Keys are threatened by a variety of  

anthropogenic activities such as habitat destruction and eutrophication.  The most recent study 

assessing biodiversity in 1994 only focused on one group of opisthobranchs (Order Ascoglossa).  

The purpose of this study is to assess current biodiversity of five major orders of opisthobranchs 

from the Florida Keys. Sixteen sites: 8 sites in the Florida Bay and 8 sites in the Atlantic Ocean 

were sampled.  Living specimens were maintained at Keys Marine Laboratory (KML) in Long 

Key where specimens were examined, photographed and identified to species level.  A total of 

76 specimens and 14 species were collected, representing four of the five major opisthobranch 

orders.  These data reveal a diverse assemblage of opisthobranchs in the upper Keys.  Not all 

previously recorded species were collected in this study; however 50% of collected species were 

from undocumented sites.       
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Benthic Invertebrate Biodiversity Implications Resulting from Hydro-raking of Lake 

Wapalanne, NJ 
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Often communities with a high level of biodiversity are healthier due to increased resource 

availability, and are more resilient to natural disturbances. In 2009, Lake Wapalanne, an 

artificial, managed lake in northern New Jersey, underwent hydro-raking in order to remove the 

invasive aquatic plant, Eurasian milfoil.  Hydro-raking is a mitigation technique commonly used 

in managed lentic water bodies. Few such systems are commonly sampled as most are located on 

private property. Samples were taken along two quadrats before hydro-raking and for two years 

following remediation in order to quantify any changes to the benthic invertebrate community. 

After a short-term initial crash, biodiversity began to increase within 12 months of the initial 

hydro-raking and that biodiversity surpassed pre-mitigation levels within the 24 month post-

mitigation study period. Many mitigation strategies are available to freshwater environmental 
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managers.  These results indicate that hydro-raking may be a good long-term option for 

maintaining a healthy benthic ecosystem. 
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Abstract. Considerable progress on the reproductive ecology of the ecologically diverse genera 

Lysmata has been achieved during the last decades. However, several issues of systematic nature 

remain to be addressed. Here, a multi-locus molecular phylogeny of this and other allied genera 

was used to answer various questions related to the systematic status of several species. The 

present phylogenetic analysis, including 115 sequences from COI, 16S, H3 and Enolase genes 

and 26 species of Lysmata and other allied species, indicates that semi-terrestrial shrimps from 

the genus Merguia represent the sister group to a second natural clade composed by shrimps 

from the genera Lysmata and Exhippolysmata. The genus Lysmata is paraphyletic and includes 

the genus Exhippolysmata. Genetic distances of the cleaner shrimps L. amboinensis and L. 

grabhami were smaller than those observed between other sister species. On the other hand, the 

topology of the tree indicates that these two entities are reciprocally monophyletic. Thus, this 

latter result together with minor but constant differences in the color pattern reported for these 

two entities indicates that there is no reason to stop treating them as different valid species. This 

study allowed resolving standing taxonomic questions long overdue in shrimps from the genus 

Lysmata. 
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Sponge-eating fishes have recently been shown to control Caribbean sponge community 

composition through predation. Palatable sponges—in contrast to those that use secondary 

chemistry to deter predation (i.e., defended sponges)—are typically grazed off the reef by 

spongivores, but can sometimes be found in close association to sea whips, fire-corals, stony 

corals, and defended sponges. In the absence of sponge predators we would not expect this 

pattern of association to refuge organisms because palatable sponges would be relieved of top-

down control and allowed to persist wherever they settle. We conducted surveys of sponge 

abundance in relation to refuge organisms on overfished reefs in Bocas del Toro, Panama using 

30m belt transects. Palatable sponge species were randomly distributed and none exhibited a 

significant trend of association to refuge organisms. These preliminary results indicate that 

palatable sponges are not restricted to associational refugia on these reefs, likely due to the 

absence of spongivorous fishes. Our next step is to survey reefs with abundant spongivores, 

where we predict a significant pattern of association. 
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Two species of snails, Lacuna vincta and L. variegata, are found in two habitats, eelgrass and 

macroalgae.  They have been shown to have phenotypically plastic radular morphologies.  When 

feeding on macrophytes they produce pointed teeth, and when feeding on diatom ephiphytes on 

eelgrass they produce blunt teeth.  We tested whether chemical cues from macroalgae, a kelp in 

this case, diatoms, or eelgrass (Zostra marina) trigger different tooth morphologies in these two 

species of Lacuna to understand this phenotypic change.  We found that snails from different 

source sites, False Bay, an eelgrass bed, and Pile Point, dominated by macroalgae, had a different 

likelihood of changing morphology during the experiment, which may reflect different prior 

environmental variability or stability.  Furthermore, L. vincta from False Bay changed phenotype 

more quickly than L. variegata from False Bay, which may also be due to different prior 

environmental variability or stability.  Most individuals of both species produced pointed teeth 

when fed a neutral diet of Romaine lettuce.  These data suggest that there is a default 
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morphology, pointed-shaped teeth, and an environmental or food-borne cue is necessary to 

produce blunt teeth.   
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Community dynamics of infaunal invertebrates in a tropical acidified estuary 
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Infaunal communities  of intertidal soft-bottom were studied from July 2011 to June 2012 in a 

tropical estuary (Brunei Estuary, Borneo) characterized by a steep gradient in salinity and pH. A 

total of 36 species (taxa) were identified; the polychaets Neanthes sp., Onuphis conchylega, 

Nereididae sp., and the amphipod Corophiidae sp. numerically dominated the community. 

Number of species (taxa), diversity and species richness of benthic infauna increased from lower 

to higher salinity/pH, while density showed no clear trend. The Spearman’s rank correlation 

analysis revealed that all the diversity indices were positively correlated with salinity and pH (p 

< 0.05) and negatively with clay and organic matter except for evenness values (p > 0.05). 

Clustering and ordination indicated that the infauna of the system could generally be separated 

into three clusters, and SIMPER identified the nereid- cyclopoid- sabellid community were 

specific to the cluster with lower salinity/pH and muddy bottom, whereas corophiid- capitellid 

with low salinity/pH and sandy bottom, and onuphid- nereid- capitellid  with high salinity/pH 

and sandy bottom. Both ANOSIM and PERMANOVA showed a high spatial heterogeneity 

among the communities. The rich, diverse, and uniform faunal assemblage at high salinity/pH 

stations changed to a less rich, less diverse and spatially variable one at low salinity/pH stations.  

In CCA ordination plot, the first two axes explain 71.31 % of the variance in the species-

environment relationships. 
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Hard-clam (Mercenaria mercenaria) aquaculture operations maintain densities many magnitudes 

higher than those found naturally during the 2-3 year “grow-out” phase. Though there is ample 

research describing the negative effects of the physical harvesting of the clams, no regional work 

has investigated the effects of grow-out on the ecology and biodiversity of the associated benthic 

communities. Though the high densities maintained during grow-out might be expected to 

detrimentally impact local communities due to locally-increased nutrient input, we instead 

hypothesize that the increased abundances of this bivalve will provide a net benefit to local 

communities due to the increase in total filtering capacity. Results indicating enhancement of 
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non-target molluscan biomass and overall associated benthic biodiversity could recommend an 

increase in permitted hard clam lease acreage in the region as part of an improved management 

strategy. Plots of three treatment types (industry-standard screens with clams, screens without 

clams, and control) were installed at Sedge Island, Barnegat Bay, in 2012. (Further sampling is 

scheduled for May, August and October through 2014). Data presented will include baseline 

data, as well as preliminary treatment data. 
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The midlittoral of sheltered rocky shores of southeastern Brazil shows a zonation pattern with an 

interrupted barnacle zone, whose lower band has only biofilm and scarce competitors. We 

described the vertical and horizontal spatial scale of these benthic communities as a first step in 

the investigation of the cause of this pattern, which we hypothesized to be the biofilm’s 

influence.  For this, we analyzed the percent cover of the sessile organisms along vertical 

transects at six shores located in two cities. We analyzed the data by means of  mixed model 

ANOVA with 3 factors: Level (fixed), Regions (random) and Shores (random, nested in 

Regions). We found the barnacles Chthamalus bisinuatus and Tetraclita stalactifera, the mussels 

Brachidontes sp and the oysters Crassostera sp as the dominant species. All the groups showed 

significant variation for levels and only Tetraclita showed no significant spatial variation. The 

analysis of variance components identified that there was great variation among the transects 

located at the same shore (75% for Chthamalus, 85% for Tetraclita, 55% for Brachidontes and 

37% for Crassostera), corroborating the idea that, although general patterns were observed, the 

community structuring in these environments may be due to processes operating on a small 

scale. 
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The roles of dispersal and predation in determining the spatial ecology of an eelgrass 
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In terrestrial plants, seed dispersal allows seeds to escape predation, increasing seedling 

recruitment at increasing distances from the source, but this has not been adequately tested in 

submersed angiosperms. Eelgrass (Zostera marina) utilizes several mechanisms to disperse seeds 

at varying distances (1 m to >10
3
 m) from the parent plant. This project examines how dispersal 

and predation influence population recruitment. In spring 2013, seedling abundance was assessed 

along a series of transects from an established, yet isolated, eelgrass bed. Seedling abundance 

was high near the edge of the parent bed and decreased significantly beyond 40m; however, 

seedlings were still present at 300m from the bed edge. At a broader scale, eelgrass growth 

patterns in Chesapeake Bay were investigated using data from the annual, long-term aerial 

survey. A majority of new growth documented by the dataset occurred within 90m from the edge 

of established eelgrass beds. A predation study, conducted in summer 2013, suggests that seeds 

dispersed over longer distances have a higher chance of escaping predation. Future work will 

investigate how the interaction of seed dispersal and predation influences this pattern and 

resultant population recruitment. 
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The blue mussel (Mytilus edulis) is a soft-bottom ecosystem engineer influencing sediment and 

ambient community dynamics. Mussel beds, however, are not composed solely of live mussels. 

Four mussel bed cover types were identified in a Maine mussel bed: bare sediment, live mussels, 

whole shells, and fragmented shells. GIS analysis of the areal extent of each cover type revealed 

the live mussels covered only 1% of the study site, while bare sediment covered 65% and shell 

hash (whole shell and fragmented shell) covered 34%. Bottom traps were deployed to measure 

sediment flux, and absolute, relative, and bulk dispersal rates of macrofauna and meiofauna. 

Wind direction and wind velocity data were plotted using wind roses. Sediment flux and animal 

dispersal varied significantly across cover types and wind condition. While most studies focus 

only on live mussels as ecosystem engineers, this study demonstrates that to understand the 

important role mussels play in carbon sequestration and storm-surge protection, more attention 

must be paid to the biogenically structured cover types within bivalve beds and their effects on 

ecosystem processes. 
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Blue mussels (Mytilus edulis) can alter the number, strength and attachment site of byssal threads 

when fouled by epibionts. In laboratory studies, we quantified the effects of artificial epibiont 

fouling on byssal thread production, attachment strength and movement in two size classes of 

blue mussels. In a factorial experiment, large epibiont covered mussels produced more functional 

byssal threads compared to large unfouled and small fouled treatments and not to any other 

treatment type after 24h. Small unfouled mussels formed and released more byssus bundles 

compared to any other treatment group, which indicates increased movement. Epibiont covered 

mussels started producing byssal threads sooner than unfouled mussels, while small mussels 

began producing byssal threads earlier compared to large mussels. Attachment strength increased 

for large versus small mussels and when mussels were artificially fouled. Alternately, a decrease 

in attachment strength was found with increasing byssus bundles shed. Our results suggest that 

fouling by artificial epibionts influences byssal thread production and attachment strength in 

large mussels, whereas epibionts on small mussels impact their movement ability. Mussels are 

able to respond rapidly to fouling, which carries implications for the dynamics of mussel beds in 

their intertidal and subtidal habitats.   
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While riprap structures are not natural features in the Chesapeake Bay, these structures have the 

potential to provide “novel habitats”, as they can provide substrate on which organisms can 

settle, analogous to natural rocky intertidal habitats. In a pilot study, we quantified species 

composition and zonation patterns on riprap. A breakwater with an outward and inward facing 

side was used as a model system. Transects were laid on the outward and inward sides during 

low tides, with quadrats placed equal distances apart along each transect from the high tide line 



to the water level. Images were taken of each quadrat and analyzed. A subtidal sample was also 

taken for each transect by scraping off all organisms on the riprap within a subtidal quadrat. 

Zonation patterns resembled those of a rocky intertidal habitat, having a clear high, middle, and 

lower intertidal zones with distinct species assemblages. The most common species found 

included the molluscs Crassostrea virginica, Geukensia demissa, and Ischadium recurvum, the 

mud crab Eurypanopeus depressus, algaes Gracilaria sp. and Agardhiella sp., and sponges M. 

prolifera and a yellow encrusting sponge. Therefore, even though riprap habitat is a man-made 

structure in the Bay, it could potentially be a productive novel habitat. 
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Studies that use molecular techniques to fingerprint microbial communities are abundant in the 

ecological literature, but such studies are rarely conducted in a spatially explicit manner. In a 

pilot test of the hypothesis that succession in seagrass patches is reflected both structurally and 

spatially by their microbial and invertebrate communities, we sampled these communities within 

three Zostera marina patches of differing size in Shinnecock Bay, Long Island, using 2x2 m 

quadrats of 100 cells each. For cores taken in each cell, we fingerprinted the microbial 

community using length heterogeneity polymerase chain reaction (LH-PCR); identified benthic 

macroinvertebrates to the lowest practical taxonomic level; and, where applicable, quantified 

seagrass shoot abundance and rhizome biomass. Preliminary analyses, supported by the 

invertebrate data, suggest several microbial amplicons that are consistently associated with the 

presence or absence of Zostera and may be related to Zostera density. We also present a 

descriptive analysis of the spatial relationships among proportional microbial abundances and 

Zostera habitat. 
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The Baltic Sea is known for cyanobacterial blooms caused by multiple sources including 

increased temperature and increased nutrients from runoff and decay of macrophytes. These 

blooms can release toxins into the water column affecting both pelagic and benthic organisms. 

The common calanoid copepod, Eurytemora affinis, of the Baltic Sea, has been shown to feed 

successfully on toxic strains of the cyanobacterium, Nodularia spirulina. Previous studies have 

shown these toxins are transferred through trophic levels as organisms consume zooplankton that 

fed on this cyanobacterium. However, the reproductive consequences of feeding on toxic algae 

are unknown and the focus of our experiments on E. affinis in the Gulf of Finland. Adult female 

copepods were collected from an established nearshore monitoring site and exposed to various 

food treatments to assess grazing rates, egg production, and size of offspring. There were no 

significant effects of including toxic Nodularia in combination with a good food source 

(Rhodomonas). However, adding filtrate of Nodularia culture, at the same volume used for 

adding the Nodularia cells, significantly reduced survivorship, ingestion rate, and offspring size. 

These results highlight the importance of understanding the relative effects of intracellular and 

extracellular toxins to multiple trophic levels during harmful algal blooms.   
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The midlittoral of sheltered rocky shores of southeastern Brazil shows a zonation pattern where 

the upper zone is dominated by barnacle with a clear low limit of distribution, followed by a 

lower zone dominated by biofilm and scarce competitors. We described the vertical and 

horizontal spatial scale of these benthic communities as a first step in the investigation of the 

cause of this pattern.  For this, we analyzed the percent cover of the sessile organisms along 10 

vertical transects in each of six shores located in two regions. We analyzed the data with a mixed 

model ANOVA with 3 factors: Level (fixed: low, mid, high), Regions (random) and Shores 

(random, nested in Regions). The barnacles Chthamalus bisinuatus occurred mainly at high 

levels, with significant cover in the mid level in one region, whereas Tetraclita stalactifera only 

occurred in mid levels. Mussels (Brachidontes spp.) and oysters (Crassostrea spp.) showed 

significant interaction between levels and shores within regions. Variance components were 

large among transects within a shore (75% for Chthamalus, 85% for Tetraclita, 55% for 
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Brachidontes and 37% for Crassostrea), corroborating the idea that, although general patterns 

were observed, processes structuring these communities may be operating at small spatial scales. 
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Throughout much of the Caribbean, coral reefs have undergone a phase shift from coral to macroalgal 

dominance due to the loss of grazers, increased eutrophication, and poor coral recruitment. Much is 

known about the inhibitory effect of macroalgae on corals and, in turn, how the loss of corals and the 

architectural structure they provide leads to diminished fish abundance and diversity. Yet, the potential 

direct effects of macroalgal overgrowth on the structure of fish communities are not well known. As part 

of a larger study on the effect of herbivorous crabs on the benthic algal community of patch reefs in the 

Florida Keys, we are also investigating the effect of algal abundance on coral reef fish communities.  We 

used remote time-lapse photography and diver surveys to estimate over several months the abundance and 

diversity of benthic and demersal fish on four patch reefs denuded of macroalgae compared to fish 

communities on four untouched control reefs. Results from the first few months of sampling indicate that 

the abundance and diversity of fishes increased on reefs where macroalgae had been removed. The effect 

is robust across many taxa and fish sizes.  We hypothesize that algal overgrowth of reefs fills in small 

crevices and voids in the reef, thus decreasing the structural complexity normally available and needed by 

fishes.    
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The diversity of many communities is changing due to local extinctions and invasions. 

Understanding the consequences of these changes is vital, yet few studies have experimentally 

manipulated producer diversity and measured its effects on the functioning of higher trophic 

levels. Here we present a field manipulation of a benthic marine community investigating how 

macroalgal diversity and a recent invasion (Gracilaria vermiculophylla) influence consumer 

stability. We manipulated diversity in a substitutive design by creating monocultures of the 

invasive Gracilaria and three other species (Codium fragile, Gracilaria tikvahiae, 

Gymnogongrus griffithsiae), two mixtures with either the native or invasive Gracilaria present 

with the other two species, and the complete four species mixture. We followed the development 

of consumer communities in each treatment over 12 weeks and quantified their temporal 

stability. We found that macroalgal diversity stabilized consumers by generating asynchronous 

temporal dynamics among different populations. Diverse treatments did not differ in stability, 

regardless of whether the invasive was present or not. Our results imply that the stability of 

consumers is inevitably a function of producer diversity, but differences in resource and/or 

refuge quality underlie and unpredictably determine the strength of these effects. Future work 

will investigate how predators influence these diversity-functioning relationships. 
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Predators exert strong non-consumptive effects on their prey and consequently the resources 

their prey consume. However, studies show that the formation of prey groups and the 

characteristics of these groups can mediate non-consumptive predator effects.  Furthermore, 

recent studies of mixed-species groups of birds suggest that inter-specific information transfer 

may rapidly drive prey responses to predator threats. Coral reefs are home to diverse 

aggregations of shoaling reef fish, responsible for controlling the abundance of benthic algae that 

can bloom and destroy reef corals. However, fishing is believed to be a strong driver of benthic 

algal blooms through its effects on herbivorous reef fish. In this study, we used spear fisherman 

visits and arrays of mounted video cameras to examine the non-consumptive effects of fishing on 

mixed-species aggregations of foraging reef fishes, dominated by herbivores. Our results indicate 

that fish habitat use changes under threat of predation, and we quantified the shape of the group 

fear response and how this response relates to group characteristics. We will further use our 

design to quantify the effects of individual prey behavior on group fear responses and how these 



relationships may further alter prey functionality and, thus, coral reef resilience to algal-

dominated regime shifts.  
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Effects of macroalgal identity and richness on secondary production in benthic marine 

communities 
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Previous research has demonstrated that biodiversity can influence ecosystem functioning.  

Recently, the development of new analytical tools has allowed us to mechanistically partition the 

effects of species diversity and identity on these diversity-functioning relationships.  Here, we 

report the results of a field experiment designed to investigate how macroalgal diversity 

influences the production of upper trophic levels.  We established seven treatments that differed 

in macroalgal composition.  The treatments consisted of monocultures of four species (Codium 

fragile, Gracilaria tikvahiae, Gracilaria vermiculophylla, Gymnogongrus griffithsiae), two 

different three species mixtures with Codium, Gymnogongrus, and either the native Gracilaria 

tikvahiae or the invasive Gracilaria vermiculophylla, and the complete mixture.  We followed 

the development of invertebrate communities in each treatment for 12 weeks. By the end of the 

experiment, we found a positive relationship between macroalgal diversity and consumer 

production.  This occurred primarily because of complementarity among macroalgal species; 

different invertebrates colonized different macroalgal species.  Our results suggest that processes 

that influence diversity at lower trophic levels are linked to the functioning of upper trophic 

levels.  Future work will investigate how the bottom-up effect of macroalgal diversity on 

consumers demonstrated here interacts with top-down effects known to regulate this system. 
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Seagrass systems are vital habitats that provide numerous ecosystem services across the 
globe. The dominant eelgrass in the Chesapeake Bay, Zostera marina, has been in decline 
over the past few decades due to a variety of stressors exacerbated by anthropogenic 
factors. In the years 2005 and 2010, record high water temperatures were recorded, which 
resulted in drastic die-offs of aboveground vegetation. To examine the impacts of the die-
offs on epifaunal invertebrate community structure, we conducted monthly field surveys 
spanning 16 years (1998-2013) of an eelgrass bed at Goodwin Island, York River, USA. We 
found significant shifts in community structure and composition immediately post die-off, 
which was a consequence of habitat loss. We identified several species, such as Caprella 
penantis and Gammarus mucronatus that were useful indicators of epifaunal community 
recovery, although some species never fully recovered or were lost completely from this 
system to the present day (including the isopod Idotea balthica). This work is an timely 
example of the consequences of global climate change on an important coastal ecosystem. 
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Long-term monitoring studies of benthic communities in Lough Hyne Marine Reserve (SW 

Ireland) have revealed extensive seasonal proliferations of ephemeral ulvoid and ectocarpoid 

macroalgae. In summer 2012 and 2013, the spatial and temporal patterns of dissolved oxygen 

(DO) were documented within the fully marine sea lough. Daytime measurements around the 

lough indicated that shallow subtidal areas exhibited elevated DO levels at the macroalgal stand 

or clump surface, within the clumps, and at the benthos. Hyperoxic conditions occurred in areas 

<1.5 m of water depth. Shallow-water benthic areas were normoxic during both day and night 

when strong wind caused significant turbulence; when wind speeds declined, DO values at night 

plummeted by about 50%. DO levels at the interface of the seaweed and the water column 

indicated that that there was no significant difference between perennial vs. ephemeral 

macroalgae. However, at the benthos, DO levels were lower in ephemeral algal stands than in 

perennial ones. Experimental reduction of ephemeral ectocarpoid mats in early summer did not 

significantly affect dissolved oxygen (DO) levels in shallow subtidal areas on the south shore of 

the lough; we will repeat these experiments in late summer when algal mats are more prolific.  
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Densities and Habitat Distributions of Two Oyster Species in Southern California and the 

Reproductive Potential of Crassostrea gigas 
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Man-made substrata often harbor high ratios of non-native to native species. Alamitos Bay is 

highly urbanized with little natural substrata, which could affect distributional patterns of 

California’s only native oyster, Ostrea lurida, and the non-native oyster, Crassostrea gigas, 

especially when compared to Newport Bay, which has more natural substrata. We quantified 

percent cover and oyster densities in quadrats (0.25m
2
; n=20-30 per site) to explore whether 

species distributions differed on natural versus human-introduced habitat types. O. lurida density 

was 5.8 times greater in Newport Bay than Alamitos Bay and the native oyster was more 

abundant than C. gigas in both bays.  The proportion of non-native to total oysters was not 

different between natural and human-made habitats in Alamitos Bay but was higher on human-

introduced habitats in Newport Bay.  To assess the possibility that feral C. gigas may be 

reproductive in southern California, gonadal tissue was collected from adults for histological 

examination. All individuals contained primary and secondary spermatocytes and/or oocytes.  

Histology will be performed monthly to monitor development and maturation.  Knowledge of 

distributions, densities, and reproductive potential of oysters in southern California are useful 

tools for native oyster conservation efforts and can provide a benchmark for future studies. 
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During a long-term monitoring study of Europe’s first marine reserve (Lough Hyne Marine 

Reserve, SW Ireland), we documented the increased occurrence of ephemeral macroalgae 

blanketing the benthos. In late summer 2013, we investigated spatial and temporal patterns of 

dissolved oxygen (DO) in the lough seawater associated with the macroalgae. Daytime DO 

levels were hyperoxic either at or near the shore, declined with increased distance (to 5 m 

offshore), and then stabilized at normoxic levels (5 to 50 m offshore). These spatial patterns 

reflected the nearshore distribution of macroalgae. North-basin sites had greater between-site 

variation in daytime DO levels than did south-basin sites, presumably due to the shallower depth 

of the north basin and greater distance from the tidal rapids (connecting the lough to the sea). DO 

levels varied considerably above and below rocks (maximum difference of 15.6 mg/L), 

particularly at sites with low current flow. We hypothesize that these oxygen fluctuations are 

contributing to the observed decline in benthic invertebrates within the marine reserve.      
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Protection of the Indian River Lagoon from Recreational Boating Activity Using a 

Community-Based Social Marketing Approach 
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Recreational boating activity is threatening the habitats and biodiversity of one of the most 

biologically diverse estuaries in North America, the Indian River Lagoon. Keystone species 

(oysters, seagrasses, mangroves) in the area have been negatively impacted by boat propellers, 

boat strikes, and boat wakes that can erode shorelines and dislodge oysters. In collaboration with 

social scientists, we are testing a community-based social marketing (CBSM) program to 

increase voluntary ecologically responsible recreational boating to help protect these habitats. 

Eco-sensitive zones in Mosquito Lagoon warranting better protection have been identified using 

GIS and field reconnaissance, and a smart phone navigational application is being developed to 

assist boaters in identifying these zones. Boating activity and shoreline erosion are being 

recorded at highly impacted sites and ecologically-stable control sites before and after the CBSM 

program. We will analyze any changes in boater activity, erosion, reef death, or propeller 

scarring following the CBSM program to determine its effectiveness in protecting the estuary 

from negative human impacts. 
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Habitat vertical complexity is an important physical feature of many marine systems (e.g., rocky 

intertidal, coral reefs, and bivalve communities) that can influence factors such as predator-prey 

interactions and recruitment.  High vertical structure on intertidal Eastern oyster, Crassostrea 

virginica, reefs is beneficial to both fishery and habitat functions.  Quantifying related 

parameters, such as oyster size frequencies and associated fauna, typically requires destructive 

sampling (e.g., excavating quadrats).  Using the chain method to measuring reef rugosity (Rq) is 

an alternative, non-destructive method for quantifying vertical reef structure.  I am investigating 

the relationship between rugosity and factors such as oyster size frequencies, recruitment, and 

associated faunal assemblages.  Experimental trays were deployed at two sites in Charleston 

Harbor, Charleston, SC to examine whether oyster recruitment and associated faunal densities 

are related to vertical complexity (standardized by Rq measures).  After ten weeks, trays were 



collected and washed.  Spat were counted and measured and associated macrofauna are being 

identified, counted and measured.  Results of the present study will indicate whether the rugosity 

metric can serve as a management tool that characterizes the vertical complexity of oyster habitat 

and related reef attributes.  
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Little is known about the relative allocation of photosynthetically derived resources to above- 

and below-ground tissues of seagrasses subject to  different nutrient regimes. Off the west coast 

of peninsular Florida, a marked productivity gradient persists largely due to natural variation in 

the delivery of phosphorus to coastal waters. Along this productivity gradient, we quantified 

blade area, shoot density, and above-ground to below-ground (AG:BG) biomass ratios of 

Thalassia testudinum and related these important structural characteristics to surface water 

nutrient concentrations. Blade area shoot
-1

 and
 
AG:BG biomass ratios for T. testudinum were 

negatively related to water column N:P, whereas shoot density m
-2

 was positively related to 

water column N:P. Neither total biomass m
-2

 nor blade biomass m
-2

 were significantly correlated 

with water column N:P. These results suggest that T. testudinum maintains a relatively consistent 

amount of total biomass across the range of nutrient concentrations sampled during this study, 

but adjusts its above-ground morphology and allocation of carbon to above- and below-ground 

tissues at least partially in response to surface water nutrient concentrations. Altered partitioning 

in response to nutrient availability is likely to have implications for a broad suite of ecosystem 

services, such as habitat provisioning, sediment stabilization, turbidity reduction, and carbon 

sequestration. 
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Determination of the Effect of Ocean Water on Concentrations of Essential Calcium and 

Magnesium When Used in Irrigating a Florida Native Plant 
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In coastal countries where fresh water resources are limited, ocean water is used as a substitute 

for fresh water in agricultural irrigation. This process results in high concentrations of sodium 

ions within the soil. The sodium ions replace essential nutrients such as Ca
2+

 and Mg
2+

 ions in 

exchange pathways in the plant roots. This experiment examined the relationship between 

concentrations of the Ca
2+

 and Mg
2+

 ions in the soil and the salinity (0 parts per thousand, fresh 

water; 18 parts per thousand, brackish water; and 36 parts per thousand, ocean water) of the 

water used in the irrigation of the Florida native, salt tolerant plant Portulaca oleracea (common 

purslane). Our hypothesis was that the higher the concentration of salt in the water, the greater 

the amount of Ca
2+

 and Mg
2+

 ions in the soil. The experiment was run for four weeks with soil 

samples collected weekly. The experimental results supported our hypothesis because the soil 

samples irrigated with higher salinity water contained the highest concentrations of Ca
2+

 and 

Mg
2+

 ions. Therefore, irrigation of crops with salt water should result in significant damage to 

the soil and crops because the Ca
2+

 and Mg
2+

 ions would eventually drain out of the soil. 
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NOAA’s Deep Sea Coral Research and Technology Program is compiling a national 
geodatabase of the known locations of deep-sea corals and sponges in U.S. territorial 
waters and beyond to fill requirements under the Magnuson-Stevens Fishery 
Conservation and Management Act (MSA). MSA authorizes NOAA to identify and map 
locations of deep-sea corals and to submit this information for use by regional fishery 
management councils. At present, there is no comprehensive, national scale data portal 
for deep-sea corals and sponges. The Deep Sea Coral Research and Technology 
Program will serve as a central data aggregator and distributor. A new geodatabase will 
be developed that represents a baseline of historical observations from samples 
archived in museums, research institutions, and scientific literature augmented by new 
observations collected during deep-water in situ surveys conducted as part of the 
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Program’s regional fieldwork initiatives. The database will be comprehensive, 
standardized, quality controlled, and networked to outside resources. The database 
schema accommodates both linear (trawls, transects) and point (samples, observations) 
data. The schema captures information in six categories: taxonomy, geography, 
ecology, survey events, media, and record tracking. More than 200,000 records have 
already been compiled by NOAA, to be distributed online in a map atlas format 
beginning 2014.  
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A comparison of algae-associated invertebrate communities in natural vs. artificial hard-

bottom habitat in Palm Beach County, FL 
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Along the east Florida coast there are shallow hard bottom habitats that harbor a high diversity 

and abundance of fish and invertebrates. They often need to be mitigated due to beach restoration 

projects that cover them with sand. As part of a larger state funded project, this study compares 

the algae-associated invertebrates encountered in natural versus artificial habitats at four depths 

(0-1, 1-2, 2-3 & 3-4 m) during five surveys that were conducted from 2012 to 2013.  Over 650 

algal samples were collected from natural and artificial hard bottom habitats in Palm Beach 

County, FL. Over 8100 individual invertebrates were collected and identified from the surveys 

representing 131 taxa. Amphipods represented over 30% of all invertebrates within natural and 

artificial habitats whereas polychaetes, sipunculans, and gastropods composed 11%-18%. 

Invertebrate number and richness were statistically higher on natural versus artificial reefs at the 

shallowest depth tested (p<0.009). Multivariate analyses revealed differences in species 

composition with survey and reef type (p<0.05). Most of these observed differences were 

attributable to variation in abundance and diversity of mollusks. Considering the importance of 

algae-associated invertebrates trophically and in enhancing biodiversity, future reef mitigation 

efforts should occur in shallow water to more effectively restore lost habitats.  
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A comparison of algal communities on nearshore natural and artificial reefs in Palm Beach 

County, Florida 
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Shallow hard bottom habitats along the east Florida coast harbor a high diversity and abundance 

of fish and invertebrates. These habitats often need to be mitigated when they are covered by 

sand during beach restoration projects. It is unclear how well currently used artificial reefs (often 

deployed in deeper water) restore the ecological function of lost habitat. As part of a larger state 

funded project, this study compared the algal communities encountered in artificial versus 

natural habitats at four depths (0-1, 1-2, 2-3 & 3-4 m) during six surveys that were conducted 

from 2009 to 2013.  Over 800 quadrats were sampled for macroalgae within natural and artificial 

reefs in Palm Beach County, Florida.  Most samples contained turf algae, but some also 

contained larger macroalgae.  Algal richness and biomass were statistically highest (p=0.001) at 

natural versus artificial reefs at the two shallowest depths sampled. Natural reefs also contained 

higher abundances of coarsely branched taxa than their artificial counterparts (p=0.001).  These 

results suggest that future mitigation reefs in this area should be placed at depths similar to those 

of the habitats lost. It also suggests that natural algae communities in these highly disturbed 

habitats may persist longer than previously thought.  
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Ecosystem Functioning 

 

Does Synechococcus spp. Mucilage Kill sponges during Blooms in Florida Bay? 

Puls, DB.
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Florida Bay, USA, has been subjected to a series of algae blooms of the cyanobacteria 

Synechococcus spp. from 1991-1995, 2007, and 2013, each with subsequent sponge die-offs. The 

blooms of the early 1990’s killed over 40% of the loggerhead sponges and over 70% of other 

sponge species throughout western Florida Bay. Much of the decimated sponge community has 

yet to recover. Our goals are to determine if the mucilage produced by senescing Synechococcus 

spp. blooms kills sponges and to understand the mechanics behind the interaction between the 

mucilage and sponge biology. We will be comparing a bloom-susceptible sponge species, the 

loggerhead sponge Spheciospongia vesparium, to a bloom-resistant species, the volcano sponge 

Tethya sp. We will determine if the mucilage restricts sponge canals, chambers and/or 

choanocytes, causing reduced filtration and increased sponge mortality. We will also measure the 

production of mucilage by bloom cultures in the laboratory to determine how viscosity increases 

through time. This information is important to improve our understanding of the effects of 

cyanobacteria blooms on critical hard-bottom habitat and give predictive capabilities to 

managers regarding the potential effects of blooms as they develop and move throughout Florida 

Bay.  
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Do Sponges Facilitate Transmission of Panulirus argus Virus 1 among Juvenile Spiny 

Lobsters? 
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Florida Bay is characterized by a mosaic of habitat types but is dominated by seagrass beds and 

hard-bottom substrates. Sponge-dominated hard-bottom habitat exhibits greater Panulirus argus 

Virus 1 (PaV1) prevalence than seagrass beds, demonstrating a potential relationship between 

habitat structure and PaV1 transmission. PaV1, the first naturally occurring virus known to infect 

lobsters, is found in most life history stages of the Caribbean spiny lobster Panulirus argus 

including the early benthic juvenile (EBJ) stage. EBJs were used in this sentinel study to 

determine if sponges act as PaV1 vectors. We hypothesized that sponges, around which healthy 

and infected lobsters reside, may facilitate transmission of PaV1 via their water filtration 

activity. Prior to deploying EBJs in Florida Bay, we used PCR to test for PaV1 infection. 

Healthy EBJs were suspended in cages above vase sponges Ircinia campana, and diseased (or 



healthy control) lobsters were tethered to each sponge. After three days, EBJs were re-assayed 

for PaV1 infection. Preliminary trials showed that EBJs in two of the three disease groups 

contracted PaV1. However, several lobsters in the control groups also contracted the virus. These 

results are clearly equivocal, but additional replication and a no-sponge treatment are needed to 

confirm these findings.  
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A quantitative assessment of a classic sediment grain size classification scheme for 

characterizing benthic marine systems 
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What was to become an ecological problem that has since captured the attention of countless 

benthic ecologists began over 100 years ago when Petersen (1913) embarked on the first 

documented attempt to describe benthic communities on the basis of heterogeneity in seafloor 

sediments. Today, the animal-sediment story continues in the context of habitat classification and 

mapping. Current habitat schemes almost universally employ the Folk (1954) sediment 

classification standard to characterize sediment grain size in marine and coastal environments.  

Folk’s classification system consists of 25 sediment categories, but it is unclear which or how 

many of these categories are biologically meaningful. The purpose of this study was to 

quantitatively evaluate Folk (1954) and compare it to several simpler sediment classification 

alternatives (i.e., containing < 25 categories). A key component to this evaluation involved 

producing “honest” estimates of the faunal variation explained by each scheme. We found Folk 

(1954) over-fitted all the data sets analyzed (with n = 60-100 samples), and simplified schemes 

containing only 1-3 categories explained a roughly equivalent proportion of community 

variation. This suggests that 1-3 sediment-based habitat classes are sufficient for capturing the 

fraction of faunal variability that can be explained by grain size in our data sets. 
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Evolution 

 

Allele frequency variation in the gamete recognition locus M7 lysin across age classes of 

blue mussels, Mytilus spp. 
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2
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Reproductive barriers between species can result from a variety of mechanisms including but not 

limited to gametic isolation, which can be caused by differences in gamete recognition proteins. 

One of the central questions regarding the evolution of gametic isolation is why gamete 

recognition proteins tend to evolve so rapidly and show a pattern of positive selection?  One 

hypothesis is that sexual conflict is driven by sperm density since polyspermy will be greatest at 

high sperm density.  This can result in the maintenance of polymorphism as well as rapid 

evolution, since selection tends to favor the most common allele at low sperm density and the 

rare allele at high sperm density. The sperm protein M7 lysin evolves rapidly in blue mussels 

(Mytilus spp.) and is polymorphic in M. galloprovincialis with alleles G (common) and GD 

(rare).  Therefore, if M7 lysin is evolving under sexual conflict, we would expect that the G 

allele would be favored under low sperm densities while the GD allele would be favored under 

high sperm densities.  Since spawning densities likely vary across space and time, and the larvae 

settling at any given location can come from a variety of locations, we predict that sexual 

conflict will result in variation in M7 lysin allele frequencies across cohorts.  We compared lysin 

allele frequencies across multiple adult size (age) classes and across several spat cohorts at 

locations in southwestern England.  Few sites showed significant differences in allele frequency 

across age classes. 
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Investigation of Cirral Plasticity in Conic and Bent Morphs of the Barnacle, Chthamalus 

fissus, in La Jolla, California, USA. 

Jarrett, J. N.; Bouchard, B.; Rybczyk, A.; Grace, K.; Riordan, C. 

Biology Department, Central Connecticut State University, New Britain, CT 06050-4010. jarrettj@ccsu.edu 

Juveniles of the barnacle Chthamalus fissus develop a bent defensive morphology when exposed 

to the predatory snail, Mexacanthina lugubris lugubris.  Bent individuals must rotate their cirral 

feeding net 90 degrees from horizontal to vertical in order to feed.  This feeding behavior may 

negatively influence efficiency compared to the conic morph.  Alternatively, bent barnacles may 

modify their cirral morphology to maximize feeding efficiency when using this modified feeding 



behavior.  In the present study we measured the cirrus length and basal width, setal length, and 

intersetal spacing of conic and bent morphs of C. fissus to determine if cirral morphology 

differed.  In general, only the length of posterior cirri (IV, V, and VI) and the length of setae on 

the posterior cirri were greater in conic morphs compared to bent morphs suggesting that bent 

morphs do not exhibit cirral plasticity in response to their altered feeding behavior.  We next 

plan to directly measure the feeding efficiency of the two morphs. 
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Modeling population structure and adaptation in a Hawaiian stream goby: 
Sicyopterus stimpsoni 
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Climate change is an environmental problem that is expected to drastically affect ecosystems all 

over the world.  In the Hawaiian Islands, the total amount of rainfall is expected to decrease, but 

the variability and severity of downpours is expected to increase.  These changes could cause 

variation in stream discharge and threaten the endemic amphidromous fishes that live there.  To 

study the impact of these projected changes in climate, we constructed spatially-explicit 

individual-based population models for a waterfall climbing goby, Sicyopterus stimpsoni.  We 

simulated four levels of stream flow decrease and three levels of increased flow variability for 

three islands with different topographies (Hawaii, Oahu and Kauai).  Our results showed that 

population density increased with intermediate decreases in stream flow and decreased with 

increases in flow variability.  Island topography also influenced the magnitude of these changes 

in precipitation and the rate of morphological adaptation for waterfall climbing.  The gobies 

ability to adjust to changing stream conditions due to future climate change will depend 

primarily on the interaction between the timing and variability of precipitation on each individual 

island. 
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Phylogenetic analysis of co-diversification between the bacterial order Oceanospirillales 

and anthozoans  
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Associations between marine organisms and prokaryotes have been widely studied. One of these 

associations is the interaction between anthozoans (mainly reef-building coral species) and 

bacteria. One order of bacteria, Oceanospririllales, has been shown to compose a large portion of 

the bacterial consortium associated with many species of corals.  This study analyzed the co-

diversification patterns of Oceanospirillales between coral species through a culture independent 

method. We used 16S ribosomal DNA sequences for inferring phylogenetic relationships among 

the different identified strains of Oceanospirillales from both hard and soft corals. Sequences 

were collected from scientific literature relevant to Oceanospirillales and used to construct 

Maximum Likelihood and Bayesian Inference phylogenetic trees. The resultant grouping of 

species demonstrated a high species selectivity pattern, which suggests there is non-random 

assortment of Oceanospirillales depending on the coral species, additionally clades appear to be 

separated by a predominant coral species. Furthermore, there is a distinctive separation between 

hard and soft corals, which may support the hypothesis of co-diversification at higher taxonomic 

level. 
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Comparing Sponge and Microbial Symbiont Speciation Patterns Across Ocean Basins 
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Sponges (phylum Porifera) form one of the most ancestral groups of metazoans and are 

challenging to identify and classify because they display a range of morphological plasticity.  

With recent advances in molecular systematics, biologists have been able to better resolve 

phylogenetic relationships within Porifera. The demosponge order Verongida includes sponges 

that are distributed across the globe. Within the Caribbean, the verongid genus Aplysina displays 

little genetic differentiation among species despite obvious morphological differentiation, 

suggesting that a relatively recent radiation of species has occurred. However, it is not known 

whether these Caribbean species are more closely related to congeners in the Eastern Pacific 

Ocean or in the Mediterranean Sea. To address this question and investigate phylogenetic 

relationships within Aplysina, sequences of the nuclear ribosomal 28S subunit gene and internal 

transcribed spacer region will be used as phylogenetic markers. These genes have previously 

been found to resolve evolutionary relationships at the family, genus, and species levels; 

combining phylogenies from both of these molecular markers will produce a phylogeny with a 

higher degree of resolution. The microbial symbionts associated with sponges in the genus 

Aplysina will also be investigated to examine patterns of cospeciation between host sponges and 

microbial symbionts.  
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Phylogenetic and latitudinal patterns in seaweed palatability toward generalist marine 
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While plant-herbivore interactions are thought to be stronger within tropical areas relative to 

more temperate latitudes, direct tests of this latitudinal gradient are surprisingly rare. We will test 

one prediction of this latitudinal decline in plant-herbivore interactions, which is that plant 

palatability (which evolves in response to greater levels of herbivory) declines from tropical to 

warm-temperate to polar ecosystems. We have collected and freeze-dried 37 commonly 

occurring seaweeds from Antarctica, Fiji, and San Diego, CA across all divisions (16 

Phaeophytes, 17 Rhodophytes, 4 Chlorophytes). We will measure seaweed traits known to be 

related to herbivore palatability (e.g. protein content, phlorotannin concentration, ash-free dry 

mass, and C:N) and the willingness of three generalist herbivores (the purple-spined sea urchin, 

Arbacia punctulata, the red-ridged clinging crab, Mithrax forceps, and the amphipod Ampithoe 

longimana) to consume these tissues. Because biogeographic patterns in these seaweed traits will 

be influenced by phylogenetic history, we will generate a molecular-based phylogeny to correct 

for evolutionary history using phylogenetically-independent contrasts (or PIC). To our 

knowledge, this is the first study to quantitatively compare seaweeds from temperate, tropical 

and polar regions to determine how phylogeny and latitude influence seaweed palatability and 

consequently algal-herbivore interactions. 
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Oxygen minimum zones (OMZs) are regions of the world’s oceans with oxygen concentrations < 

0.5 ml/l, cover more than 1x10
6
 km

-2
 and are intensifying and expanding with global warming.   

Many studies have characterized the ecological consequences of OMZs but little is known about 

how they influence evolutionary processes.  If larvae are sensitive to hypoxic conditions these 

regions might disrupt gene flow among populations separated by the OMZ and lead to 

population differentiation and ultimately speciation. To test this hypothesis we quantified genetic 

variation of the 16S rRNA mitochondrial gene among populations of the wood-boring bivalve 

Xylophaga washingtona arrayed along a depth gradient (99-6007m) in the northeast Pacific.  We 

found strong genetic divergence indicative of cryptic species with one clade restricted to largely 

below the OMZ, but extending into it, and the other spanning the OMZ.  Our results implicate 

the OMZ in fragmenting populations, impeding gene flow and promoting speciation.  OMZs 

may play an important role in the diversification of the deep-water fauna and have profound 

ecological and evolutionary implications for coastal organisms as hypoxic conditions expand 

onto the continental shelves.  
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Fisheries 

 

Population Structure of River Herring in the Albemarle Sound, North Carolina: Does 

morphometric analysis agree with other stock identification methods? 
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River herring use tributaries of the Albemarle Sound, North Carolina as spawning and nursery 

habitats. Stocks of these anadromous fish have experienced dramatic declines in North Carolina, 

and show no sign of recovery. Although the state has designated considerable resources to the 

management of river herring, we still do not fully understand river herring utilization of North 

Carolina’s estuaries, and know little about the structure and composition of spawning 

populations. We seek to delineate stocks of young of year river herring in the Albemarle Sound 

system using morphometric and meristic analyses to determine the interconnectedness of coastal 

habitats and river herring populations. We will compare results from morphometric and meristic 

analyses to subsequent  otolith microchemical and genetic analyses to determine whether Age 0 

alewife use natal streams as nursery habitats or “wander” to other, more favorable tributaries to 

feed and grow. This information will allow us to pinpoint important nursery areas for alewife in 

the Albemarle Sound, identify relatedness of each spawning population, and provide information 

for management strategies using regional or tributary-level approaches to stock restoration. 
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Stone crab (Menippe spp.) demographics in the Atlantic coast hybrid zone and  

the impacts of claw removal in a tagged population  
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Stone crabs (Menippe mercenaria, M. adina, and hybrids) are commercially and ecologically 

important, supporting a fishery that is considered renewable because crabs are returned to the 

water after their claws are harvested under the assumption that claws will be regenerated and 

perhaps reach a marketable size. In this study, we examine how claw removal affects recapture 

rates of stone crabs within the Atlantic coast hybrid zone using a non-invasive tagging method 

and compare the demographics of stone crabs inhabiting two neighboring coastal rivers with 

different habitat characteristics. Our monthly tag-recapture effort (with additional recaptures 

reported by fishermen) has yielded an average recapture rate of 15.1% (n=733 tagged crabs). 

Recapture rates are lower for crabs with one- and two- claws removed (13.3% and 4.0%, 

respectively) compared to control crabs (25.6%). Claw removal, therefore, may induce mortality 

and/or reduce crab mobility and, therefore, recapture potential. Stone crab demographics differ 

between the rivers systems with more males and M. adina-like individuals occurring in the river 

with more oyster habitat. This research will help inform best fishery management practices in 

South Carolina, where the stone crab fishery (one claw harvested) is growing in importance. 



 

Presenting author status: Grad 

Preferred Presentation type: Poster 

Topic Area Preference: Fisheries, Conservation and Management 

 

Combining fishery-independent and fishery-dependent methods: a pilot study on a hybrid 

approach to sampling reef fishes 
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The assessment and management of marine fishes requires data on their abundance, size- and 

age-structure, and reproductive status.  Traditionally, these data have largely been provided by 

fisheries-dependent (FD) sources which are confounded by non-random sampling, varying 

management regulations and socioeconomic factors.  Recognizing the limitations of FD data, 

NMFS has called for increased, broad-scale implementation of fishery-independent (FI) surveys 

since they produce data that generally are based on a statistically-valid sampling design, 

incorporate standardized sampling methodologies, and characterize the entire population, not just 

the portion targeted by the fishery. However, FI surveys are expensive and differences in trends 

in abundance between FD and FI data are often difficult to reconcile.  We are therefore 

conducting a study to develop and test a hybrid approach to sampling reef fish populations by 

integrating aspects of both FI and FD methods.  We are examining whether this approach 

provides reliable metrics of abundances for use in stock assessments and will determine if they 

are consistent with purely FI methods.  This approach may allow us to augment current 

monitoring efforts at a relatively low cost.  Additionally, we have involved commercial 

fishermen in the design and implementation of the hybrid approach which may help to improve 

stakeholder buy-in. 
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To examine the impact of recreational and artisanal fisheries in the Cayman Islands (where there 

is no commercial fishing), the level of fishing pressure was investigated. Structured 

questionnaires were directed at fishers on Grand Cayman, Cayman Brac and Little Cayman, 

during February and March 2011. Catch size, target species, fishing effort and the spatial 

distribution of fishing activities were documented. Within a monthly period, fishers reported 

catching a total of 14,968 fish on Grand Cayman, 4424 on Cayman Brac and 781 on Little 

Cayman. Mean catch size was 72 (±SD 152) fish month
-1

 on Grand Cayman, and catch size was 

significantly higher for respondents targeting reef fish than for those targeting pelagic species 

(Mann-Whitney U test, P<0.01). The mean number of days spent fishing month
-1

 ranged 

between 5.1 (±SD 6.5) and 8.4 (±SD 7.4), and of the fish caught, Lutjanids were targeted in 

greatest numbers on the three islands. Fishing effort was non-uniformly distributed around the 

islands and was fairly restricted to key areas. This study provides a step toward determining the 

level of fishing pressure on reef ecosystems from non-commercial fisheries and indicates that 

both practices are significant in the Cayman Islands. 
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Genetic Connectivity and Metapopulations 

 

Development of a hybrid index for sympatric sea stars, Asterias forbesi and A. rubens 

Boyle, E.; Trapp, K.; Johnson, L. M.; Kelly, K.; Harper, F. M. 

Department of Biology, Rollins College, Winter Park, FL fharper@rollins.edu 
 
With the recent recolonization of the northwest Atlantic by the northern sea star Asterias rubens (< 18 

000 yrs, following the retreat of the LGM), the common sea star A. forbesi and A. rubens are now in 

secondary contact; sympatric populations range from Cape Cod north to Nova Scotia. Pre-zygotic barriers 

for reproductive isolation of these sister species are weak: adults have overlapping spawning seasons, 

occupy the same habitats, lack mating behavior and broadcast spawn. In vitro fertilization studies found 

heterospecific compatibility of the gametes of both species and yielded viable, fertile F1 hybrids.  Our 

surveys of sympatric populations have identified hybrid individuals with various combinations of species-

specific phenotypic traits, mitochondrial DNA haplotypes, and diagnostic nuclear DNA loci (assessed 

using species-specific PCR-RFLP markers). Using these data, we developed a hybrid index to assess the 

level of introgressive hybridization in the secondary contact zone. Results of calculations for the hybrid 

index, inbreeding coefficient (FIS), and linkage disequilibrium correlation coefficient (Rij) for each 

locality will be presented.  
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Introduced Species 

 

Using native herbivores to mitigate Eurasian watermilfoil invasion success in New England 

Steele, L.; Guidone, M. 

Sacred Heart University, Fairfield, CT 06825. steelel@sacredheart.edu 

Eurasian watermilfoil (Myriophyllum spicatum) has become a nuisance species in many coastal 

areas, leading to costly and often ecologically harmful eradication efforts. In this study, we 

explored the use of herbivores native to Connecticut that might provide an alternative to 

chemical treatment or mechanical removal of Eurasian watermilfoil, as well as investigating the 

role of chemical interactions in M. spicatum’s invasion success. We used a series of laboratory 

feeding experiments to determine which native herbivores consume M. spicatum and which 

combinations of herbivores are most effective in reducing standing milfoil biomass. To gain a 

more complete understanding of milfoil’s impacts on local ecosystems, we conducted field 

surveys to document herbivore community composition in invasive milfoil- and native Elodea- 

dominated areas. We found that the amphipod Hyalella azteca and snails of the family Physidae 

significantly reduced milfoil biomass in feeding trials and that they consumed similar quantities 

of milfoil alone and in combination. Amphipods showed no preference for either milfoil or 

Elodea in choice feeding experiments. Chemical analyses of Elodea and milfoil are underway. In 

situ community composition did not differ significantly between milfoil and Elodea patches, 

suggesting that the presence of milfoil has not reduced consumer populations at our site.  
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In 1988, the invasive Asian shore crab, Hemigrapsus sanguines, was found along the rocky 
intertidal of southern New Jersey’s Townsend inlet. The invasive crab is now the most 
abundant intertidal crustacean species along much of the east coast. This study focuses on 
the changes of Delaware Bay’s intertidal crab populations since the introduction of H. 
sanguineus. The main study site, University of Delaware’s harbor, near the mouth of 
Delaware Bay, was monitored in 2001and then again from 2011-2013. In 2001, the 
dominant crab species, H. sanguineus, composed 75% of the crab population. In 2011 and 
2012, the population of H. sanguineus had declined to 25%. Since 2013, H. sanguineus has 
made a slight resurgence, making up 32% of the crab assemblage in the harbor. Congruent 
results were found in accordance to biomass in 2011 and 2012; however, in 2013 the 
biomass of the H. sanguines surged to over 50%. At a station located 50 km south of the 



main site, Ocean City Inlet, H. sanguineus composed 28% of the population in 2012, but in 
2013 the population shifted and H. sanguineus was again the dominant crab.  
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Does genetic diversity alter community functioning in habitats dominated by the invasive 

species, Gracilaria vermiculophylla?  
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Species diversity has long been hypothesized to affect community and ecosystem processes such 

as nutrient cycling, disturbance recovery, and species diversity. Recently, it has been proposed 

that intraspecific genetic diversity within keystone and numerically-dominant species may play 

equally important roles in community and ecosystem functioning. These roles are poorly 

explored within invasive species, which often dominate non-native habitats and their 

functioning. Gracilaria vermiculophylla (hereafter Gracilaria) is an invasive red alga that 

dominates South Carolina and Georgia estuarine mudflats, which were historically devoid of 

macroalgae. As Gracilaria has been documented to be 90-100% of the macroalgal biomass on 

Charleston mudflats, its genetic diversity may have similar impacts to that of other dominant and 

keystone species. To answer this question, we conducted field surveys to examine the natural 

genetic diversity of Gracilaria and the associated community. These patterns will be further 

assessed with a manipulative field experiment designed to determine the effects of genetic 

richness on community structure. Both genetic and species diversity have been shown to impact 

ecosystem processes, but an invasive species adds complexity. This study will aim to clarify the 

role of genetic diversity on the impact of an invasive species in a novel ecosystem.  
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First report of Ianiropsis serricaudis (Crustacea: Isopoda: Janiridae) on the East coast of 

North America  
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We present a significant range extension of the janirid isopod Ianiropsis serricaudis to the 

Atlantic Coast of the United States. This study reports on a large population, including brooding 

females, found in Barnegat Bay, New Jersey, USA in 2013, as well as other reports from New 

Jersey in 2012. It is likely that I. serricaudis was transported in ballast water from its native 

range in the eastern Pacific. The potential ecological ramifications of the large populations 

seemingly established in Barnegat Bay, warrant additional study. 
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Fishing down an invasive species: determining the effort necessary to reduce local lionfish 

populations and mitigate their effects 

Albins, M A.; Wall, K R.; Curtis, J S.; Stallings, C D. 
University of South Florida, College of Marine Science, St. Petersburg, Florida 33701. krwall@usf.edu 

 

The current high densities of invasive lionfish on Atlantic and Caribbean reefs pose a serious 

threat to the integrity of native ecosystems, making it is necessary to develop lionfish 

management actions. While complete eradication is an unrealistic goal, efforts to control local 

lionfish populations may be useful for mitigating their effects in particularly valuable or sensitive 

areas. With strict limits on the funding and resources available to deal with the lionfish invasion, 

it is critical that managers have access to meaningful estimates of the level of effort required to 

reduce local lionfish populations and to mitigate their effects. We have implemented a controlled 

field experiment with three levels of removal frequency using a Before-After-Control-Impact 

design on ledge habitats off SE Florida.  Response variables include catch per unit effort, total 

abundance, and biomass of lionfish and total abundance, biomass, and species richness of prey-

sized native fishes.  The results of this study will allow effective and efficient allocation of 

resources necessary to mitigate the lionfish invasion on Florida reefs.  It will allow local 

managers to avoid the twin pitfalls of under- and overinvestment in control efforts and will 

provide general guidelines for managers in other areas tasked with managing the lionfish 

invasion. 
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Competition Between an Invasive Marine Fish and Native Generalist Piscivore on a South 

Florida Reef Ledge 
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      Although competition is understood to be a critical component of marine trophic dynamics, 

little is known about dietary shifts of native species following the establishment of competitive 

invasive fish. Lionfish (Pterois spp.) are invasive piscivores in the Western Atlantic which may 

outcompete native reef fishes. I am currently researching the impacts of lionfish on the foraging 

ecology of the Graysby (Cephalopholis cruentata), a similarly sized mesopredator. My study is 

co-occurring with a field experiment by Dr. Mark Albins and Dr. Chris Stallings, who are 

measuring the optimal removal rate of Lionfish along ledge habitat in Biscayne National Park. 

Using a Before-After-Control-Impact (BACI) study design, I am quantifying the response of 

Graysby diet to the removal of lionfish through measurements of bulk tissue and compound-

specific isotopic concentrations. Furthermore, I am recording physiological indices 

mailto:krwall@usf.edu


(hepatosomatic, RNA-DNA) of Graysby along a lionfish density gradient to clarify how 

interspecific competition affects individual fish condition. Finally, I am surveying Graysby 

abundance, density, and biomass to assess whether lionfish presence impacts Graysby population 

health. My results can contribute to our understanding of the impacts of marine invasions on 

native species and may inform management efforts aimed at restoring South Florida reefs.  
 

Presenting Author Status: Grad 

Preferred Presentation Type: Poster 

Topic Area Preference: Introduced Species, Reef Ecology 

Testing the influence of substrate identity on settlement and growth of introduced ascidians 

in the Gulf of Maine 
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Non-native ascidians often dominate communities on submerged man-made structures, but are 

not always prevalent on adjacent natural surfaces. The influence of substrate identity on ascidian 

settlement and growth appears to be species-specific and geographically variable, but has not 

been thoroughly studied. To systematically examine this topic, my Master’s research will include 

field surveys and lab and field studies. In order to characterize patterns of ascidian abundance on 

different surfaces in the Gulf of Maine, I will photographically sample the sea floor and man-

made underwater structures using scuba in August 2014. In laboratory studies, I will examine 

larval substrate preferences by quantifying settlement of native and introduced ascidian species 

on various commonly occurring natural and artificial marine materials. I will also determine how 

substrate type influences ascidian settlement and growth in the presence of other benthic 

organisms in the field by submerging arrays of settlement plates, composed of the same materials 

used for my lab study, from floating docks at the UNH Coastal Marine Lab in Newcastle, NH. 

Information gained through these studies will help us understand what features contribute to non-

native species establishment and habitat dominance, and may have implications for introduced 

species management policies.   
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The influence of water temperature and salinity on consumption of Vallisneria americana 

by the invasive aquatic gastropod Pomacea maculata 
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     The Island Apple Snail (Pomacea maculata) is a large, herbivorousfreshwater gastropod that 

has become invasive in Florida. P. maculata is known to feed on an important species of 

submerged aquatic vegetation, Vallisneria americana, which lives in both freshwater and 

oligohaline estuarine environments. While V. americana  was common to the Caloosahatchee 

Estuary as recently as the 1990s, drought and man-made changes to water flow have wiped out 

almost all viable populations. Herbivory by P. maculata has hindered efforts to cultivate and 

restore V. americana populations in permanently freshwater areas of the Caloosahatchee River 

north of the S-79 lock and dam, which are thought to serve as a seed source for estuarine 

populations of V. americana. We hypothesize that the severity of grazing impacts are influenced 

by environmental factors such as variations in water temperature and salinity, and that 

understanding these effects could aid efforts to control P. insularum and restore V. americana.  
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Derbies as an effective means for sample collection and analysis of invasive lionfish in 

Northeast Florida 

Corrick, C T. 
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Red lionfish (Pterois volitans) and devil firefish (Pterois miles) are established invasive species 

throughout the Caribbean, The Bahamas, and along the Atlantic and Gulf coasts of the United 

States. There is increasing evidence that lionfish are having substantial negative impacts on 

native ecosystems; however, many of these impacts remain poorly understood. Fishing 

tournaments, or derbies, have been proposed as one potential method for controlling lionfish 

populations, and may also serve as an inexpensive source of data for better understanding the 

impacts of this species on native communities. We collaborated with local fishermen to collect 

lionfish during two fishing derbies in northeast Florida. Fishermen recorded a suite of variables 

including number of lionfish observed, number captured, location, habitat type, depth, number of 

dives and bottom time. Fish were then measured and returned to the laboratory for studies on 

age, growth, reproduction and diet. Key findings from this study include (1) a clear bimodal size 

structure, (2) larger lionfish on natural reefs and (3) a weak positive relationship between lionfish 

size and depth. Overall, this study highlights the value of derbies as a valuable source of 

biological data, and for facilitating communication and cooperation among key fishery 

stakeholders. 
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Life History Strategies 

 

Potential Factors Influencing the Flowering Intensity of Zostera marina 

Johnson, A.J.; Orth, R.J.; Moore, K.A.
 

Virginia Institute of Marine Science, Gloucester Point, VA 23062. ajjohnson@vims.edu 

Plants must allocate finite available resources between essential functions, such as growth, 

maintenance, and reproduction. Clonal plants must also divide these resources between sexual 

reproduction to form novel genets and asexual reproduction to form genetically identical ramets. 

In a given environment or physiological state, clonal plants may more heavily invest in either 

sexual or asexual reproduction. For many seagrass species, the role of sexual reproduction in 

population resilience and stability has only recently become evident. To determine factors most 

affecting Z. marina flowering, which exhibits extensive variation throughout its range, in situ 

manipulations of sediment nutrients, light, and rhizome structure were initiated in spring and fall 

of 2013 at two sites in the Chesapeake Bay region. A survey was also conducted, spring 2013, to 

determine whether flowering intensity varied with sediment organic matter or interstitial 

ammonium concentration. Survey results found no significant interaction between percent 

sediment organic matter or interstitial pore water ammonium concentration and flowering shoot 

prevalence. In the spring, 2014, data will be collected from nutrient enrichment, rhizome 

structure, and light manipulations. These data will further clarify the role of several factors 

influencing the allocation of resources to sexual reproduction in Z. marina. 
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Living on the edge: Alternative life history strategy associated with the climate-induced 

range expansion of a mangrove crab 
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Range expansions are a widespread response to recent changes in global climate trends that can 

lead to spatial mismatches between interacting species. Organisms that expand their range into 

novel habitats may alter their life history characteristics to maximize their fitness. We 

investigated alterations in life history traits and offspring quality associated with the range 

expansion of the mangrove tree crab Aratus pisonii into novel salt marsh habitats. Individuals in 

marshes near the edge of the species’ range reached reproductive maturity at a smaller size and 

the population as a whole demonstrated increased reproductive effort relative to those in native 



mangrove habitats. Additionally, although egg size and weight were unimpacted by maternal 

body size or habitat, zoeal starvation resistance increased with maternal body size and offspring 

from mangrove A. pisonii survived significantly longer under nonfed conditions than offspring 

from marsh A. pisonii. This study demonstrates significant alterations in the life history strategy 

and offspring quality of A. pisonii, a widespread mangrove crab, as it expands its range poleward 

into novel salt marsh habitats, and provides insight into the potential mechanisms enabling this 

species and others to successfully expand their range into novel environments as climate change 

continues.  
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Certain reproductive strategies, whether sexual or asexual, are often critical aspects of invasion 

success of non-indigenous species. The Western Pacific Diadumene lineata, the world's most 

widely distributed sea anemone, is found outside of its home range as asexually reproducing 

clones. Populations are reported around the world as sterile, female, or male, with many 

investigators for the past 100 years observing that no male and female populations have been 

reported to co-occur outside of Japan. We here report the discovery of sympatric reproductive 

male and female anemones in Coos Bay OR, an estuary subject to intensive shipping traffic 

directly from Japan. We also report for the first time the presence of ovigerous females on the 

Atlantic coast of North America. In the Mystic River Estuary, CT (where males do not occur) up 

to 47% of mid-summer anemones may be egg-bearing. In the laboratory, males from New 

Bedford MA induced (by increased temperatures) to release sperm, prompted tentacle curling in 

Mystic CT females. While the first discovery of non-native sympatric dioecious populations of 

D. lineata is a compelling result, we still lack evidence of sexual reproduction and thus larval 

production in Coos Bay.  
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Feeding Strategies and Survival: A Comparison of Benthic Invertebrate Resilience in a 

Dynamic Estuarine System 

Rosewall, S; McKeon, S 
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The Indian River Lagoon (IRL), on the Eastern coast of Florida, is a complex subtropical estuary 

ecosystem with varied habitat, rich in biodiversity. Here, we explore the idea that different 

invertebrate feeding strategies have direct effect on occurrence in areas of anthropogenically 

mediated fresh water outflow. As part of a continuing study to monitor IRL biodiversity, 

multiple sites along the lagoon were sampled quarterly over eight years and measured for 

biodiversity and water quality. Using this data, we explore whether filter and suspension feeders 

are more susceptible to stressors than their scavenging and detritus feeding cohabitants. Patterns 

like these found within the IRL can then be applied to make predictions on the trophic structure 

of the IRL and similar systems in the face of a changing environment.  

 

Presenting Author Status: Undergrad 

Preferred Presentation Type: Poster 

Topic Area Preference: Life History Strategies or Biodiversity 

Recording and Evaluation: YES 

 

Ecology and reproductive biology of Aspidosiphon muelleri (Sipuncula) in temperate waters 
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A population of the sipunculan worm Aspidosiphon muelleri Diesing 1851, located in temperate 

waters of the western Mediterranean Sea, was monitored monthly for a year, and some aspects 

related to its ecology and reproductive biology are shown in the present work.  

Sex ratio for this population was close to 1:1 (54% females vs. 46% males), indicating a 

dioecious reproduction, although no sexual dimorphism was observed. Maturation size for the 

females was 4–5 mm. The population density increased notably during the summer (June-

August). The Spawning event date was indirectly estimated from the data of percentage of 

mature females and average size of the eggs. Both variables (% mature females and average egg 

size) were significantly correlated to surface water temperature (Pearson correlation; P=0.003 & 

P=0.001 respectively). Egg size was also significantly correlated to average irradiance level 

(Pearson correlation; P=0.044). Spawning took place between August and September (when the 

water temperature is getting close to its annual maximum) and may last only a few weeks. 

Abundance of A. muelleri decreased drastically in September, likely as a consequence of the 

spawning event effort. 

For the first time bivalves of the species Epilepton clarkiae (Clark 1852) were collected living 

inside the polychaete tubes which are used as shelters by A. muelleri (Prevalence of 11.64%). In 

a less extent some foraminifera were also reported attached to the body of the sipunculans. 
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Macroecology 

 

Epiphyte presence and species identity determine rates of herbivory in Mediterranean 

seagrass meadows 
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We tested how species identity and the presence of epiphytes influenced consumption of 

Mediterranean seagrasses Cymodocea nodosa and Posidonia oceanica by the sea urchin 

Paracentrotus lividus and the fish Sarpa salpa.  Tethering and food choice experiments were 

deployed in a shallow mixed meadow of Cymodocea nodosa and Posidonia oceanica with 

thefollowing paired combinations: 1) Epiphytized leaves of both C. nodosa vs. P. oceanica (CE 

vs PE); 2) Non-epiphytized leaves of C. nodosa vs. P. oceanica (CNE vs. PNE); 3) Epiphytized  

vs non-epiphytized leaves of C. nodosa (CE vs. CNE) and 4) Epiphytized vs non-epiphytized 

leaves of P. oceanica (PE vs PNE). Results clearly showed that both herbivores preferred 

epiphytized over non-epiphytized leaves of both seagrasses. Overall, C. nodosa consumption was 

approximately twice that of P. oceanica, probably due to the higher biomass and species richness 

of epiphytes on its leaves. However, C. nodosa was consistently preferred by both herbivores 

even when epiphytes were removed. Our findings highlight the previously unrecognized 

importance of C. nodosa as a trophic resource in the food webs of Mediterranean seagrass 

meadows. 
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Predicting a range shift and range limits in an introduced tropical marine invertebrate 

using species distribution models 
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Species distribution models are commonly used to predict range shifts and limits of non-native 

species.  However, natural range shifts that enable the predictive accuracy of these models to be 

tested rarely present themselves.  The barnacle Megabalanus coccopoma has been introduced to 

the US SE, and during the unusually cold winter months of 2010, the range of M. coccopoma 

retracted from its previous northern range limit at Cape Hatteras, NC back to northern Florida.  

We tested the ability of the species distribution model (SDM) maxent to accurately predict the 
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range retraction and M. coccopoma’s range within the Atlantic US SE using distributional data 

from before and after the range retraction.  Three different maxent models were trained using 

data from the native range, the US SE introduced range, and globally.  Only models trained on 

presence points and data from the US SE were able to accurately predict the entire extent of the 

range retraction and most known populations prior to the range retraction.  Consideration of the 

physiological mechanism responsible for setting a given range limit is vital when predicting 

shifts in species’ geographic distributions and spatial variation in the range limiting mechanism 

should be carefully considered when developing SDMs. 
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Physical Processes 

 

Effects of elevated immersion and emersion temperature on rate and progress of wasting 

syndrome in Pisaster ochraceous 

Hannon, M.C.; Daniels, T.; Haggerty, J.; Hennessy, J.; Orth, K.; Smith, J.; McDonald, K. A. 
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The recent spread of sea star wasting syndrome in several asteroid species has led to 

considerable interest in causes of the disease process, and widespread efforts to monitor its 

incidence in nature. Small temperature increases (4°C) have been shown to increase disease rate 

and progress of lesion formation in Pisaster ochraceous. To investigate ecological drivers of the 

disease, we studied effects of increased immersion and emersion temperature on disease rate, 

progress, and mortality from specimens collected in Trinidad, California, USA. Sea stars 

maintained in isolation at 10-12° and 12-14°C showed little mortality (<10%) over the five-week 

course of the experiment. Specimens formed lesions on arms, in interradial areas, and on the 

central disc; mean number of lesions increased over the observation period. Increased immersion 

temperature was not found to be associated with an increase in lesion number or size. Inspections 

over three weeks showed attenuation of lesions. Many sea stars showed healing of recorded 

lesions as well as development of new lesions in different locations. These results suggest that a 

small increase in ambient seawater temperature will not trigger catastrophic wasting in P. 

ochracous, even if the sea stars are infected with the disease agent.   
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Interacting environmental stressors modulate maternal input to larval production in a 
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In tropical, often oligotrophic areas, low nutrient supply and stressful temperatures may limit 

larval quality, and thus recruitment to adult populations. Parental manipulation of offspring 

quality, in response to environmental signaling, may be a way to optimize resources in such 

unfavorable conditions. We used the acorn barnacle Chthamalus bisinuatus as a biological 

model, as this is the most abundant organism in the upper midlittoral zone along the South-

eastern Brazilian coast. To examine how adult barnacles allocate resources for reproduction 

under stressful environmental conditions, we reared C. bisinuatus populations in treatment 

combinations of food supply (high and low) and thermal stress (stressed and unstressed). Adult 
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and larval physiological conditions and survival were measured to identify adaptive parental 

responses. When spared from thermal stress, adults reared under different food conditions 

produced larvae of similar quality. Apparently, mothers can compensate this deficit and allocate 

sufficient resources to offspring even under restricted food supply. However, when exposed to 

acute thermal stress, mothers facing food limitation released larvae of lower quality, as indicated 

by changes of different attributes. Results suggest that baseline larval quality can be ensured 

under severe thermal stress events impacting natural populations of C. bisinuatus, provided that 

adequate food resources are available.  
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Physiological and Molecular Ecology 

 

First Report of Histidine Kinase Receptors in Symbiodinium 
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Mutualistic symbioses between phototrophic dinoflagellate algae (Symbiodinium) and marine 

invertebrates of the phylum cnidaria, are the basis in the formation of coral reefs. In these 

symbioses a molecular-crosstalk between the two partners is necessarily established through 

specific proteins such as membrane receptors that transduce signals after sensing different 

stimuli. The histidine kinase receptors (HKs) are a group of specialized proteins sensing different 

types of stresses, both physical and chemical. These receptors are characterized by their 

sophisticated operation through phosphorelay signaling in a two-component system, and are 

present from bacteria to plants (apparently not found in animals). However in Symbiodinium 

these have not been characterized; it is only known that there are sequences with high homology 

to HKs. This work shows through bioinformatic analysis that Symbiodinium types cluster into a 

family of HKs, that may be present in all clades of the genus, and could be key in sensing 

multiple microenvironments that may lead to the establishment of this symbiosis. 
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We employed two methods to assess Thalassia testudinum population genetics among four bays 

in St. Johns, USVI, a UNESCO Biosphere Reserve. Nuclear and mitochondrial DNA sequencing 

showed high clonality with little or no genetic variation among the bays investigated.  Since this 

result seemed unusual given the distances of the populations, we further employed polymorphic, 

genomic microsatellite alleles to determine if our first analyses represented the true level of 

genetic diversity in these plants. Our preliminary data, employing a population genetic analysis 

of 4-5 alleles, strongly indicated that the St. John T. testudinum populations are 1) not clonal, 2) 

have a reasonable level of genetic diversity, and 3) have microsatellites that are evolving at a 

faster rate than their mitochondrial and sampled nuclear DNA regions.  We are currently 

appending these early data using additional polymorphic alleles for a final total of 7-8 markers. 

Additionally, we have collected T. testudinum samples from Tampa Bay, FL for out-group 

comparisons and to investigate larger scale genetic diversity and phylogeographic questions.   
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MUSSEL HEART RATE AS A SHORT-TERM PHYSIOLOGICAL RESPONSE TO ACUTE STRESSORS 
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Abstract 

Most ocean acidification studies measure long-term physiological responses of focal organisms 

e.g , shell thickness of bivalves). However, animals also experience short-term stressors. Short-

term changes in pH (e.g., intertidal habitats) combined with predation cues could lead to short-

term physiological responses. Short-term responses are often measured via changes in prey 

behavior, which can be challenging for sessile organisms. Heart rate, however, may provide a 

more straightforward and useful tool for measuring short-term responses to stressors. Using IR 

sensor technology, we examined the efficacy of measuring heart rates of mussel Mytilus 

trossulus as a response to two acute stressors: a short-term change in pH (7.8 to 7.0) and the 

presence of predator cues. Although the responses were highly variable among individuals, mean 

heart rate frequencies shifted in response to changes in pH across predator treatments. The 

results of this pilot study provide evidence for the usefulness of measuring heart rate as a short-

term response variable. This tool will be useful in measuring the ability of organisms to cope 

with acute stressors, which is vital to understanding the broader consequences of ocean 

acidification. 
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Benthic communities on artificial reefs in relation to spatial orientation and surface 

roughness in a eutrophicated bay of the Baltic Sea 

Oganjan, K.; Lauringson, V.; Martin, G. 

Estonian Marine Institute, University of Tartu, Mäealuse 14, Tallinn, 12618, Estonia, katarina.oganjan@ut.ee 

The amount of anthropogenous artificial structures in marine landscapes is increasing fast. 

Wrecks are often left to the sea permanently; quays, power generators and barriers are built. 

Artificial structures are also created on biological purpose to form biodiversity hotspots. 

Although earlier research has analysed benthic assemblages on sublittoral rocks in the Baltic Sea, 

information about communities on artificial reefs in relation to physical properties of reefs is 

lacking in the area. The aim of the present study is to describe distribution patterns of  benthic 

communities in relation to spatial orientation (5 levels) and surface roughness (2 levels) of the 

artificial substrate.  

The study was carried out during the summer of 2011-2012 in a shallow  brackish bay of the 

Baltic Sea, which suffers from heavy anthropogenic eutrophication. The area is dominated by 

sandy  sediment with very few hard substrate for organisms to attach to. Two types of blocks 

were placed along a transect at different depths and parts of the bay.  

A total of 40 species were found on the blocks, whereas most abundant were Amphibalanus 

improvisus and Dreissena polymorpha. The results suggest that reef location, microhabitat 

position and surface texture all affect the epibenthic community.  
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Bioerosion of the branching coral Pocillopora: implications for reef construction in Pacific 

Panamá 
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Rising sea temperatures, ocean acidification, diseases, and nutrient input are limiting the growth 

of corals and the accretion of reef frameworks. Bioerosion is generally balanced with carbonate 

production on coral reefs, but when environmental conditions degrade, bioeroders can accelerate 

reef destruction. We reconstructed millennial-scale changes in the bioerosion of Pocillopora spp. 

corals from Contadora Island, off the Pacific coast of Panamá. We estimated the percentage of 

bioeroded area within cross-sectional images of individual coral fragments to assess changes in 

the intensity of bioerosion from ~5,500 years ago to the present. Bioerosion was variable through 

time, but it was especially high just before and just after a regional interruption in reef accretion 
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from ~4000–2000 years ago. Previous research indicates that increased variability of ENSO was 

the driver of historic reef collapse in Pacific Panamá. The increase of bioerosion surrounding the 

period of reef collapse is consistent with the prediction that reefs may shift to a net erosional 

state as environmental perturbations increase. A better understanding of when and why the 

intensity of bioerosion changed in the past could be important in making predictions about reef 

development in a future now defined by the impacts of global climate change. 
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Life behind Vexar: estimating impacts of competition and corallivory on transplanted 

corals 
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Live coral cover on the reefs of the Florida Keys has dramatically decreased, and thus, a large 

effort has been dedicated to transplanting coral fragments. However, transplant success rates 

have varied and researchers are unsure why. Transplanted corals may be more susceptible to 

stress, disease, macroalgal competition or corallivory.  In order to test the impacts of competition 

and corallivory, we compared the survival of two species of transplanted corals on seven reefs in 

the middle Florida Keys. At each reef, six Siderastrea siderea and six Porites asteroides coral 

fragments (10-75 cm
2
) were epoxied to bare substrate.  Each fragment was then caged in either 

an open or closed Vexar mesh cage (2500 cm
2
).  Changes in live coral were quantified by 

estimating the surface area of each fragment from digital photographs taken in June and October 

2013.  Preliminary results show that only Siderastrea siderea transplants had a significant 

decrease in percent of live coral area in closed cages.  Closed cage corals showed increased 

contact with macroalgae, but open cage corals, frequently visited by herbivorous parrotfishes, 

did not.  By understanding the role macroalgae competition and corallivory play in determining 

coral health, we can begin to understand factors that impact coral transplant success. 
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Total lipid content of 5 Caribbean coral species under elevated temperature and carbon 

dioxide stress 

Needham, J E. ; Towle, E K. ; Langdon, C. 
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Diploria clivosa, Diploria strigosa, Montastraea cavernosa, Orbicella faveolata, and 

Siderastrea siderea are common Caribbean reef-building corals.  Global climate change is 

predicted to cause corals metabolic stress and increase mortality risk.  Studying coral lipid 

content, a predictor of survivorship, under elevated temperature and CO2 may provide insight 

into coral capacity for resilience. Corals were subjected to elevated temperature (30°C), CO2 

(900 ppm) or both (30°C/900 ppm) and compared to a control (27°C/390ppm) for 8 weeks to 

determine how climate change will affect total lipid content.  Lipid content in the Diploria 

species showed no treatment effects, however; D. strigosa had mean levels approximately two 

times greater than that of D. clivosa.  Total lipid content of M. cavernosa and S. siderea 

experienced interaction effects of temperature and CO2 causing decreases of 16% and 4%, 

respectively, relative to the control.  O. faveolata experienced a CO2 effect causing a 39% 

decrease relative to the control.  If lipid content is an accurate predictor for survivorship under 

stress, the data suggest that O. faveolata may be more susceptible to elevated CO2 than 

previously understood, whereas D. strigosa may be able to maintain stable lipid levels under 

stress, indicating potential for resilience. 
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Twilight Reefs May Usher in a New Dawn for Depauperate, Shallow Reefs 

Hunter Noren and Nicole Fogarty  

Abstract 

As shallow reefs continue to decline, scientists are searching for the key to their 

persistence; as it turns out, they may just need to look a little deeper.  Below many shallow 

tropical coral reefs, there exist healthy and more stable mesophotic coral reef communities.  Here 

we examine the two ways mesophotic corals can assist in shallow coral reef recovery by (1) 

providing gametes to mix with limited shallow water gametes resulting in enhanced fertilization 

and (2) providing larvae that recruit to the shallows.  Gametes from Orbicella franksi inhabiting 

the shallow (14-20m) and the upper mesophotic (27-32m) were crossed and found to be 

compatible.  Larvae produced in reciprocal crosses between deep and shallow parents developed 

normally and were as viable as larvae obtained in intradepth crosses. While larvae from shallow 

parents did not exhibit any settlement preference between tiles conditioned at shallow depths 

versus in the mesophotic zone, there was significantly more mesophotic larvae that preferred to 

settle on shallow tiles.  These results suggest a close coupling between shallow and mesophotic 

reefs through gamete and larval export, which may play an increasingly vital role in shallow reef 

persistence and recovery.   

 

Effects of Seawater pH on Coral Gastrovascular Chemistry: Can Corals Counteract the 

Effects of Ocean Acidification? 



Bove, C.B.; Whitehead, R.F.; Szmant, A.M. 
Center for Marine Science and Department of Biology and Marine Biology, University of North Carolina 

Wilmington, 601 S. College Road, Wilmington, NC 28403-5928. cbb7075@uncw.edu 

  

Corals may be less sensitive to drops in external pH than some laboratory studies suggest. 

Respiration and photosynthesis within coral polyp gastrovascular cavities (GVC) cause extreme 

daily excursions of pH from 6.7 to 9.1. Using pH and O2 microelectrodes to quantify changes in 

internal GVC chemistry of the coral Montastraea cavernosa, we experimentally manipulated 

several variables including seawater pH (to simulate ocean acidification), light levels 

(photosynthesis by algal symbionts raises internal pH; respiration in the dark lowers pH), and 

feeding (digestion stimulates coral respiration, reducing internal pH). Calcification rates were 

also measured during these incubations. Under control conditions of pH 8.2 in the light, O2 levels 

increased to 370 % saturation, and plummeted to 0 % saturation within ca. 15 minutes in the 

dark; GVC pH increased to 8.7 in the light and dropped to a pH of 6.7 in the dark within 30 to 40 

minutes. When external pH was lowered to 7.9 with light, the max internal pH was 8.8 and 

internal O2 was 399 % saturation, while an external pH of 7.6 showed max pH of 8.7 and O2 548 

% saturation. The response of calcification rates to decreased pH was inconsistent, sometimes 

decreasing and others not.  
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Anomastraea irregularis, a Vulnerable coral of the rocky intertidal zone of Watamu Marine 

National Park, Kenya 

Raker, C.; Sindorf, V.; Musembi, P.; Vanbaelenberghe, B.; Cowburn, B.; Sluka, R.D. 
A Rocha Kenya, Marine Conservation and Research Programme, Watamu, Kenya cassieraker@gmail.com  

 

Anomastrea irregularis is a scleractinian coral found in tropical coastal ecosystems and 

classified as Vulnerable on The IUCN Red List of Threatened Species. There appear to be no 

published studies focusing on A. irregularis. Colonies were studied in Watamu Marine National 

Park in Watamu, Kenya with a total of 131 colonies located. Most colonies were found in the 

northern end in the park (57%), with fewer in the central region (28%), and even fewer near the 

southern end (15%). A. irregularis found in the northern site were generally the largest (13.68 

cm
2
), but colonies found in the southern most site were the most likely to be found in association 

with other coral species. Transects laid parallel to the shore near the seaward edge of each group 

of rock pools indicate that A. irregularis seems to be minimally correlated with conspecifics and 

able to survive in pools with varying benthic cover. We suggest that further research be 

completed on the population dynamics of this species and that management of these inshore 

habitats be included in the ongoing conservation in this national park.  
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How Seagrass Productivity Enhances Calcification Rates in Acropora cervicornis 



 

Strueben, M.A.; Langdon, C. 
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Florida 33149 

 

  

Carbon fluxes associated with seagrass bed metabolism are known to cause an elevation in the 

aragonite saturation state (Ωar) of the overlying water. It has been hypothesized that calcification 

rates of corals located downstream could be elevated. Given that seagrass biomass and 

productivity is known to be stimulated by ocean acidification (OA) conditions, the possibility 

exists that the rise in Ωar could increase as OA conditions become more severe. If true, corals on 

patch reefs surrounded by seagrass could be protected to some degree from the effects of OA. A 

patch reef fringed by seagrass located near Broad Key (25.334N, 80.199W) has been the focus of 

our study. Numerous Lagrangian studies were conducted to quantify the increase in Ωar as a 

parcel of water marked with dye flowed across the seagrass over the patch reef. Based on 

sampling trips in June, July and August the increase ranged from 0 to 0.2 and averaged 0.1 

(n=4). Sampling to characterize how this varies over the annual cycle continues. We are also 

following the in situ growth rates of Acropora cervicornis corals located in the seagrass bed and 

on the patch reef to quantify the response of corals to the increase in Ωar. 
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The impact of anthropogenically enhanced sedimentation on the succession of coral reef 

organisms. 

 

Amber D. Stubler; Bradley J. Peterson 
School of Marine and Atmospheric Sciences, Stony Brook University, Stony Brook, NY 11796 
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Sedimentation from the creation, erosion and replenishment of artificial beaches along the 

naturally rocky north coast of Jamaica has negatively impacted the previously perturbed reef 

ecosystem. Terra cotta settlement plates were placed on three different reef tracts to determine 

the effect that this sediment and turbidity have on succession of coral reef organisms. At each 

site, twenty plates were deployed at two depths, 9m and 16m, and were photographed at intervals 

of 6, 12, 18 and 30 months to assess differences in recruitment and succession. Analysis of 

functional group diversity, areal coverage and change in community composition were analyzed. 

Preliminary results will be presented with a focus on recruitment trends for sponges, corals, and 

other key reef organisms.  
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The Effects of Ocean Acidification on Algal–Coral Competitive Interactions 

Ho, M; Carpenter, R. C. 
California State University, Northridge, 91330. maureen.ho.696@my.csun.edu 

 

Ocean carbonate chemistry is changing dramatically as a result of increasing atmospheric CO2 

concentration due to anthropogenic activities. Coral reefs composed of several major benthic 

calcifying organisms may become more susceptible to algal overgrowth as coral calcification 

decreases. While ocean acidification (OA) reduces carbonate ions needed by corals to calcify, it 

increases CO2 and HCO3
=
 that algae utilizes for photosynthesis. Under OA, competitive abilities 

of species in reef ecosystems may change from reefs dominated by coral to reefs dominated by 

macroalgae. I am interested in algal–coral interactions commonly found in Moorea, French 

Polynesia between live corals and non-calcified macroalgae, and how elevated pCO2 levels 

affect their competitive interactions. Staged interactions of juvenile massive Porites with fleshy 

macroalgal species will be paired and placed into ambient and elevated pCO2 environments with 

ecologically relevant light and temperature conditions. I predict that with the negative effects of 

pCO2  on coral calcification, fleshy macroalgae will grow faster than massive Porites, thus over 

growing the coral and cause bleaching. The ability for macroalgae to outcompete corals for space 

under OA conditions may have further implications for understanding how a more acidic ocean 

can affect structural complexity and resilience of coral reefs.  
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Group-joining behavior in a coral reef fish: the role of variability in growth rate within 

groups 

Bogdan, E. Dingeldein, A. White, J.W.  

University of North Carolina Wilmington, Wilmington, NC, 28407. eeb9389@uncw.edu 

 

Many animals aggregate into groups.  Understanding the selective factors favoring this behavior 

requires weighing the costs and benefits of group membership.  Additionally, because animals 

often undertake more or less risky behaviors depending on their condition, one must examine the 

variability in those costs and benefits.  Bluehead wrasse (Thalassoma bifasciatum), a small coral 

reef fish, is a useful model for this question because recently-settled juveniles either aggregate 

into small groups or remain solitary on the reef. Prior research revealed that fish in groups have 

lower mortality risk but slower growth (due to food competition), providing a fitness trade-off 

that explains the existence of a dual strategy.  To investigate how and why individual fish choose 

to join groups or remain solitary, we examined the size and growth rates (recorded in otoliths) of 



juvenile wrasse collected on the reefs of St. Croix, USVI.  Preliminary results indicate that 

grouped fish have greater variance in sizes and growth, because larger fish tend to join groups 

more frequently, and those fish then grow faster.  This suggests that fish in poor condition at 

settlement face equivalently risky choices, but larger fish in better condition can receive the 

survival benefits of grouping without the costs to growth rate. 
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Caribbean Coral Reef Ecosystems Program: Celebrating 42 years of excellence in 

collaborative field research 
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The Smithsonian Institution’s Caribbean Coral Reef Ecosystems (CCRE) is an interdisciplinary 

field research program based at the Carrie Bow Cay Field Station on the Mesoamerican Barrier 

Reef in Belize.  Located fifteen miles offshore on a small island, Smithsonian scientists and their 

collaborators travel there to conduct research on the biology, ecology, and geology of coral reef 

ecosystems. For 42 years, Carrie Bow Cay has been a productive venue for scientists whose 

collective body of work has advanced our understanding of the dynamics of coral reef ecology. 

  

The Carrie Bow Cay Station provides immediate access to reef environments, seagrass habitats, 

and mangrove islands. Visitors have access to vessels, diving facilities, seawater tables, and 

laboratory space along with housing and meals. The station is open year-round and hosts over 

100 scientists annually. 
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Abundance of the sea urchin, Diadema antillarum as it relates to halo size within the Belize 

barrier reef system. 
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Diadema antillarum is an herbivore and can contribute significantly to the creation of a 

halo or region of foraged sea grass around the reefs.  This study examines how the abundance of 

D. antillarum along the Belize barrier reef relates to the size of the surrounding halo.  The 

number specimens at six sites was recorded as well as the width of the halo from the base of the 

reef to the sea grass bed.  Abundance of D. antillarum ranged from 0-100 specimens per site.  

The largest abundance was recorded at Pillar Coral, while the five remaining sites had low 

abundances.  Halo size ranged from 1.6-6.4 meters.  The site with the greatest abundance of 

urchins had a halo of intermediate in size.  Results from this study show that the abundance of 

urchins did not relate to halo size.  Halo size in the Belize reef system must also include other 

significant herbivores in addition to D. antillarum. 
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Caloric values of copepods  in Bahamian coral reefs 
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Zooplankton, particularly copepods, are a major diet item for many species of coral reef fishes.  

Fishes that prey on copepods typically target either of two major groups: planktonic copepods 

(primarily cylclopoid and calanoid) in the water column above the reef, or benthically- 

associated copepods (primarily harpacticoid) near the benthos and in the top layer of reef 

sediment.  In the past, reef fish ecologists have drawn inferences about fish niches and foraging 

strategies based on whether fish specialize on planktonic or benthic copepods.  In general 

foraging in the water column,  away from the safety of the reef is assumed to incur greater 

predation risk than foraging near the benthos.  To balance this risk, it is likewise assumed that 

planktonic cycloipoid copepods have a higher caloric density per individual than benthic  

harpacticoids. We tested this hypothesis using copepods collected on Bahamian reefs, either 

using above reef-plankton tows or benthic sediment collections.  We sorted each collection to 

obtain representative replicate samples of both copepod types and used bomb calorimetry to 

estimate energy density.  Preliminary results confirmed the previous assumption that cylopoid 

copepods have higher energy content, supporting the earlier explanations of risk-sensitive fish 

foraging behavior.   
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Comparing recovery rates among fishes with various levels of protection inside and outside 

a no-take MPA in Belize. 
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As pressures mount to protect the economic and ecological benefits of its coral reefs and 

associated fisheries, the Caribbean nation of Belize has increased the area of its territorial sea 

under no-take protection as well as issued nation-wide harvest bans on herbivorous fishes. In 

2011, we set up a long term monitoring program at the onset of the newly enforced no-take area 

within the South Water Caye Marine Reserve (SWCMR), with 12 permanent transects inside the 

reserve boundary and 12 outside.  An aggressive protocol assesses hard corals and fishes for 

abundance, diversity, size distribution and condition while generating benthic composition 

photoquadrats. After six bi-annual surveys, we found that coral cover and community 

composition differ between habitats, but are similar inside and outside the no-take area. The 

abundances of several fish species, however, are significantly higher inside the no-take area, a 

pattern that presumably existed prior to no-take enforcement. After 3 years of monitoring, we 

expect that fish species with nation-wide harvest bans (Scarids and Acanthurids) should show no 

change in abundance or biomass inside the SWCMR when compared to outside the reserve. 

However, for long-lived species of commercial interest, trajectories of abundance or biomass 

should differ inside the no-take area. 
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Habitat characterization for deep-sea coral reef communities in Roatan, Honduras  
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Roatan, Honduras is located along the southern end of the Meso-American Reef. The 

biodiversity of deep-sea coral communities and their association with hard bottom has been 

documented. However, the deep-sea ecosystem remains poorly explored. In July of 2013, the 

R/V Falkor mapped much of Roatan's coastline using Kongsberg EM302 and EM710 multibeam 

echosounders. These data were processed in CARIS HIPS/SIPS to generate 10 meter resolution 

bathymetry and QPS-Fledermaus to generate backscatter for habitat characterization. Once 
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processed, the surfaces were imported into ArcGIS to examine several key habitat features, 

including slope and substrate character. The data revealed a series of canyon and spur and groove 

features along a 25 km distance on the steep north face of the island. Deep-sea habitats (<200 

meters depth) were found to occur within one kilometer of the shoreline. These basaltic slopes 

transition to more gradual slopes from northeast to southwest. Most notably, the geomorphology 

suggests considerable hard bottom habitat for deep-sea corals and sponges adjacent to, but 

outside, the existing Sandy Bay-West End Marine Protected Area. This unsupervised habitat 

characterization will be groundtruthed using ROV and submersible video in 2014 to further 

understand and conserve Roatan's deep-sea coral communities.  
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Elevated temperatures effects on the growth and toxicity of Lyngbya confervoides and 

Okeania erythroflocculosa 

Lindsay Spiers  

Elon University, Elon, North Carolina 

Corresponding author email: lspiers@elon.edu  

Cyanobacteria are predicted to tolerate or favor environmental changes due to climate change 

relative to other coral reef organisms; however, few studies have directly tested the effects of 

these changes on the growth of benthic marine cyanobacteria.  Cyanobacteria can act as a food 

source for herbivores, as well as a source of nitrogen in an environment that is often nitrogen 

limited.  They can also form harmful cyanobacterial blooms under environmental conditions that 

favor their proliferation.  This study examined the effects of increasing seawater temperature on 

two species of benthic cyanobacteria: Lyngbya confervoides and Okeania erythroflocculosa.  

They were subjected to elevated temperatures (+4°C) to measure how growth was affected over 

three weeks.  There were no significant relationships between temperature and growth in these 

two species.  Changes in cytotoxicity of extracts of L. confervoides and O. erythroflocculosa 

exposed to increased seawater temperature were also examined.  It was concluded that elevated 

temperatures lessened the toxicity of extracts of O. erythroflocculosa.  Alternatively, there was 

no significant correlation between increased temperature and toxicity in Lyngbya confervoides.  

These studies indicate that not all species respond similarly to changes in seawater temperature.  

This study will facilitate our understanding of changes that may occur due to climate change. 
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Density dependence of vermetid gastropod mucous net withdrawal rates 
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Vermetid gastropods (e.g., Dendropoma maximum) live in live and dead coral and feed by 

casting mucous nets. In groups of multiple vermetids, feeding nets can overlap. Vermetids alter 

their net withdrawal rate depending on phytoplankton availability and distance to nearest 

neighbor, but feeding behavior in densities of more than 2 individuals has not been studied 

(Gagern et. al. 2008, Kappner 2000). Vermetid densities have been increasing (Shima 2010), and 

this change in density could influence how vermetids are able to feed with mucus nets.  We 

selected similar coral bommies with 8 or more vermetids in ~0.1 m
2
. We removed vermetids to 

create 4 bommies for each of the five treatments (0, 2, 4, 6, or 8 vermetids per ~0.1 m
2
). A 4-

hour time lapse of each treatment area was recorded on two or more days. Frames with net 

withdrawals were recorded and converted to net withdrawal rates for each vermetid in each time 

lapse. Greater knowledge of vermetid net casting behavior (e.g., net withdrawal rate) can suggest 

how density influences the ecology of vermetid gastropods. For example, does density of 

vermetids influence how corals grow. 

  

 

Presenting author status: Undergrad 

Presentation preference: Poster 

Topic area preference: Reef ecology, Behavior 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Recruitment / Larval Ecology 

 

Canadian Fishery Research Network, Project 1.3: Factors influencing recruitment and 

early survival of lobsters 
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The recruitment of the American lobster (Homarus americanus) is influenced by abiotic and 

biotic factors including larval dispersal and settlement. Larval deposition on the seafloor is a 

critical stage of the lobster life cycle and its success depends on stage IV survival skills to avoid 

mortality. Besides searching for particular habitat conditions, lobster larvae are vulnerable to 

predators and will adopt a cryptic behavior to increase survival. The first descent towards the 

bottom is observed 2 to 6 days after metamorphosis. They then seek for a shelter on the seafloor. 

The lobster industry has identified research priorities to better understand the biology of the 

resource, including recruitment processes. Hence, a better knowledge of key ecosystem 

processes and their influence on the status and productivity of lobsters is needed to better 

manage stocks. Within that frame, the industry has identified parameters that need to be 

addressed to better understand recruitment. The objectives of our research group are to 

investigate the effect of temperature, sedimentation and predation on the behavior of stage IV 

larvae. The project’s goal is to train graduate students for an industry in need of knowledge, 

expertise and new ways to understand and predict the health of lobster stocks. 
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Rate of Oyster Shell Bioerosion by C. celata and Sponge Impacts on Oyster Recruitment 
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Bioerosion rate of the boring sponge, Cliona celata, on Crassostrea virginica shell was tracked 

as shell density change over an 18-month period in Morehead City, North Carolina.  Initial and 

final shell densities (g/mL) were measured for: a control pairing together in direct contact two 

uninfested shells (= cultch); sponge treatments consisting of a cultch shell paired with a heavily 

sponge-infested shell; and a second treatment of heavily sponge-infested shells alone.  The shells 

were suspended in a flow-through saltwater pond.  Shear stress created by pumps supplying 
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water to the pond destroys soft-bodied sponge larvae but not oyster larvae.  At the end of the 

experiment, the numbers and sizes of juvenile oysters (not counting those between paired shells) 

were recorded on the shells and standardized to 100 ml of shell volume.  Mean density changes 

over 18 months were 0.14±0.03 (a), 0.22±0.03 (a) and 0.43±0.03 (b) and mean numbers of 

juvenile oysters were 14.05±1.15 (a), 3.45±1.12 (b) and 9.50±1.15 (c) for the control, sponge-

only and cultch-sponge paired shells, respectively.  Letters in parenthesis denote statistically 

identical groupings.  These results demonstrate the exceptional shell destroying potential of a 

temperate Clionid sponge and strongly suggest that heavy boring sponge infestation severely 

limits future oyster recruitment.  
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Settlement behavior of American lobster (Homarus americanus) postlarvae: effect 

of stock origin and incubation temperature 
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The settlement success of the American lobster (Homarus americanus) postlarvae is a 
key factor in the study of population dynamics and stock management. Water 
temperature is a factor that could limit the establishment of postlarvae on the seafloor 
mainly with the presence of an important vertical stratification. The spatial distribution of 
this species allows its pelagic larvae to encounter heterogeneous thermal zones. 
However, very few information is available on the occurrence of a local adaptation for 
stocks and their ability to cope with temperature acclimation during larval development. 
The main objectives of the experiments are to characterize: 1) The settlement behavior 
of the larvae in relation to the incubation temperature and the origin of the stock; 2) The 
behavioral responses of larvae in the absence/presence of a thermocline. The resulting 
behavioral modifications will have ecological implications for larval dispersion and 
population connectivity. This will also provide relevant data for the lobster industry in 
relation to enhancement procedures. 

Presenting author status: Student 
Preferred Presentation type: Poster 
Topic Area Preference: (1) Recruitment/Larval Ecology, (2) Fisheries 

Relative importance of large and small scales processes setting spatial patterns of fecundity 

and larval quality in a tropical intertidal barnacle 
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Nearshore trophic status may limit the performance of sessile intertidal filter-feeding 

invertebrates and set up patterns of variable reproductive potential at large scales (100’s km), 

which can be blurred, however,  by small scale processes, such as density-dependent 

mechanisms. We compared scales at which reproductive output vary among populations of the 

dominant barnacle Chthamalus bisinuatus in the north coast of São Paulo state, Brazil, during 

summer and winter conditions. We measured fecundity and larval quality at four different shores, 

spanning coastline of ca. 180 km, and at sites within shores, in a nested design. The results 

showed no differences of fecundity and larval quality (survivorship and lipid profile) among 

populations. In contrast, we identified small-scale variation of the survivorship of unfed nauplii 

within populations. Also, a negative correlation between fecundity and adult cover percentage in 

replicate rock chips further suggests the importance of small-scale processes, possibly 

competition for food resources in crowding conditions, leading to a decreased larval production.  
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Species’ distributions are frequently determined by temperature and thus species’ range limits 

experience expansions and contractions as climate changes.  Shifts in range limits are not always 

linear and rare climatic events can potentially counteract or exacerbate the effects of climate 

change on species’ distributions.  We assessed the effects of recent cold winters, which promote 

reproduction, on the southern range limits of the acorn barnacle, Semibalanus balanoides, in 

Southwest England.  We found the recent cold winters have led to a range expansion of S. 

balanoides, however, the frequency of such cold winters, which are necessary for S. balanoides 

persistence in the area, has declined over the past 30 years.  Additionally, we examined the 

mechanism of the relationship between cold temperatures and reproduction by rearing brooding 

S. balanoides under multiple environmentally-relevant temperature treatments.  While there was 

no significant difference in larval development rate, we found that brooding individuals reared at 

cold temperatures had significantly greater reproductive mass than individuals reared at warm 

temperatures.  This mass difference is produced by a nearly six-fold increase in larval number.  

This study demonstrated the importance of considering the role of rare events in controlling 

species’ distributions, particularly when they oppose the overall trend of climate change.  
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Effects of temperature on reproductive effort of Placida dendritica 
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 Placida dendritica (Sacoglossa, Gastropoda) settles preferentially on Codium fragile in 

the Gulf of Maine. It reproduces continuously and is able to store sperm for several months 

after copulation. My current investigation looks at the effects of temperature and season on 

the life cycle of P. dendritica by quantifying the effect of temperature on reproductive effort in 

the lab, and settlement rates in the field. Individual animals were paired and allowed to mate, 

then isolated and kept at different temperatures. Temperature had a negative correlation with 

the rate of egg production, but not on the number of eggs produced per animal. My field 

studies have focused on the abundance of C. fragile and the settlement rates of P. dendritica. 

Settlement is continuous throughout the year, although it peaks during the summer months. 

The abundance of C. fragile followed a similar pattern, though major storms scoured the study 

area. Future work will build off of these results in order to model the life cycle if P. dendritica, 

and how it relates to the abundance and seasonality of C. fragile. 
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Experimental Colonization of Hard Substrate in a Coastal New Jersey Lagoonal System 
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During 2013, larval settling plates were distributed throughout Barnegat Bay, New Jersey to 

assess the recruitment of settling species, with an emphasis on identifying sea nettle (Chrysaora 

quinquecirrha) polyp recruitment sites.  Forty-seven sites received settling plates throughout the 

summer with eight sites sampled multiple times throughout the summer.  About a month was 

allowed for colonization each time, then plates were collected and carefully examined to identify 

and evaluate the community assemblages. Solitary species were counted as individuals, but 

colonial organisms were assessed as percentage coverage. A total of 16 fouling species was 

identified, where ten of them were solitary species and six colonial.  Some spatial and temporal 

trends were observed in settling organisms, but three organisms were common and dominant 

including Semibalanus balanoides, Spiroibis spp., and Membranipora membranacea.  

Additionally, several non-native species were collected including species of bryozoans, 

tunicates, and anemones.  However, few settling polyps of C. quinquecirrha were observed and 

were limited to only two regions in the bay, despite larval presence observed throughout the bay.  

Lack of C. quinquecirrha recruitment may have been a result of fewer adults recorded in 2013 

compared to 2012.   
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Effects of Brown Tide on Eastern Oyster Recruitment in Mosquito Lagoon 
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Blooms of Aureoumbra lagunensis have caused numerous fish kills and significant seagrass 

losses in the Indian River Lagoon system, prompting many to become concerned about the state 

of Mosquito Lagoon’s intertidal oyster reefs. These reefs, comprised of the Eastern oyster 

(Crassostrea virginica), provide many important ecosystem services including habitat for many 

commercially important fishes, erosion protection, and water filtration. To determine oyster 

recruitment patterns during and after the 2013 brown tide, data were collected monthly from 10 

oyster reefs located in Mosquito Lagoon within Canaveral National Seashore boundaries. Results 

show that oyster recruitment occurred continuously from May through December 2013.  

December had the lowest mean recruitment at 20 ± 16 live oysters/m
2
, while October had the 

highest mean recruitment at 392 ± 168 live oysters/m
2
.  A one-way ANOVA showed statistical 

significance in oyster recruitment (p=0.0001) with Tukey’s posthoc test indicating less 

recruitment during the brown tide months of May-August and December than in October. 

Depressed summer oyster recruitment rates are correlated to peak A. lagunensis densities; 

however, data show that oysters in Mosquito Lagoon settled and spat (juvenile oysters) survived 

under brown tide conditions.  
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Restoration 

 

Testing for the tough and the rough. 

Can subtidal mussels be used to restore intertidal mussel beds? 
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In the Wadden Sea, mussels (Mytilus edulis) are present in both subtidal and intertidal habitats. In the 

end of the 80’s, because of overfishing and extreme weather event, all intertidal mussel beds from the 

Wadden Sea disappeared. Since then, the population is slowly recovering, and millions of euro’s have 

in the past years been spend in attempts to restore the reefs of this foundation species. Here we 

investigated whether it is possible to use of subtidal mussels, an ample resource, to restore intertidal 

mussel beds lost to human interference. Once placed in intertidal area, subtidal mussels were not able 

to survive storm events (2% survival) while 79% of intertidal mussels were still present. Subtidal and 

intertidal mussels show clear morphological differences, where intertidal mussels invest more energy 

in growing a thick shell. Moreover, intertidal and subtidal mussels have different attachment 

behaviour. Intertidal mussel were found to attach better to substrate than subtidal mussels. These 

morphological and behavioural differences have a big impact on survival. We conclude that using 

subtidal mussels was no a good method to restore intertidal mussel beds. 
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The relatively recent recognition that oysters functionally are threatened or extinct in 

many coastal US regions has resulted in a push to establish programs designed to restore or 

enhance native oyster reefs. Restoration efforts typically involve one of a number of approaches 

calculated to return native shell to potential reef sites, although approaches not relying on shell 

are gaining in popularity. Any effort faces numerous challenges ranging from acquisition to final 

placement of shell that are similar and unique to existing or past restoration programs. Both 

manageable and intractable challenges associated with development of the Coastal Oyster 

Recycling and Restoration Initiative (CORRI) in the Myrtle Beach, SC region are described to 

open a dialogue with the intent of standardizing practices and removing obstacles associated with 

reef restoration. Mechanics (e.g., pick-up or drop-off) and economics (e.g., tax incentives, 

landfill charges) of shell acquisition, existing and future roles for agencies and volunteers (e.g., 
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territoriality, liability), required state and federal permitting, and reef construction considerations 

(e.g., shell transport, site access) are addressed. The sharing of experiences should facilitate 

future formation of restoration programs capable of the sustained, concerted, and effective efforts 

required to address an historic loss of oyster reefs. 
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GROWTH AND SURVIVAL OF THE OLYMPIA OYSTER, OSTREA LURIDA, AS A FUNCTION OF 
TIDAL HEIGHT 
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Recent surveys of seawalls in southern California bays have uncovered differences in the 
intertidal distributional patterns of both native (Ostrea lurida) and non-native (Crassostrea 
gigas) oysters, where non-natives reach their maximum density higher in the intertidal zone 
than their native counterparts.  These distributional patterns may be explained through 
differences in settlement, recruitment, survival and/or growth across species.  In a pilot study, 
we explored the effects of varying tidal heights on the growth and survival of native oysters.  
Thirty ceramic tiles with 10 recently settled native oysters were transplanted onto a seawall in 
Newport Bay, California at tidal heights ranging from -0.18 mm MLLW to +1.30 m MLLW.  After 
6 weeks, we retrieved 6 tiles (3 each at the extreme highest and lowest tidal heights) and 
assessed growth and survival rates.  No oysters survived above +0.95 m, compared to 35 ± 
12.6% survival below +0.01 m.  Growth below +0.01 m averaged 0.08 mm/day. Results from an 
expanded study with both species and more replication could facilitate installment of native 
oyster restoration beds at tidal heights that maximize survival and growth of natives while 
minimizing benefits to non-natives.  
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Oyster Reef Restoration in Mosquito Lagoon: Long-Term Data and Successes 
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In Mosquito Lagoon, on the east coast of central Florida, one of the primary threats to reefs of 

the intertidal oyster Crassostrea virginica is wakes from recreational boats.  Wakes dislodge live 

clusters and tumble them into piles that extend above mean high water.  Because the area is 

microtidal, the clusters do not roll back down into the water and the oysters subsequently perish, 
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leaving only bleached piles of disarticulated shells behind.  No-wake zones are unlikely to be 

developed for this popular fishing area, so restoration protocols were developed that could 

withstand intense boating activities. Since 2007, 63 reefs (1.77 acres) have been restored with the 

assistance of over 35,000 volunteers.  With an average of 472 live oysters m
-2

 on restored 

footprints (as of 2013), new seagrass can also be found adjacent to 37% of reefs. In 2012 and 

2013, there were brown tide events in Mosquito Lagoon.  Fortunately, these blooms did not kill 

all oysters as was reported in the press.   
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Oyster reefs provide food, refuge and nursery habitat essential to estuarine fish and invertebrates, 

and the worldwide loss of reefs negatively affects numerous ecosystem services. Along the 

northern SC coastline, tidal creeks within swash systems, estuaries that empty into coastal oceans 

directly over shoreline beaches, contain only remnant reefs compared to creeks associated with 

local inlets. To restore and enhance local reefs, the Coastal Oyster Recycling and Restoration 

Initiative (CORRI) constructed shell bag reefs within inlet and swash creeks along 100 km of 

coastline. After reef construction (6 mos.), we performed a series of tethering experiments on 

natural reefs, restored reefs and adjacent mudflats to evaluate the predation potential, and thus 

refuge capacity for mud crabs, Panopeus herbstii, and ribbed mussels, Geukensia demissa. 

Organisms were tethered to stakes using monofilament fishing line within both inlet and swash 

tidal creeks and checked after 24 and 48 h. Survival was dependent on taxa, tidal creek, and 

habitat. For example, crabs survived best in natural reefs, but constructed reefs also provided 

significant protection compared to mudflats. Results suggest restored oyster reefs re-establish an 

ecosystem service typical of natural reefs, but the loss of reefs within swash creeks may have 

altered resident predator communities. 
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Abundance Differences in Nekton Populations Associated with Constructed Oyster Reefs 

within Inlet and Swash Tidal Creeks 
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Oyster reefs are essential fish habitat and the worldwide loss of reefs has the potential to affect 

negatively reef-associated nekton populations. Along the 100 km Myrtle Beach, SC shoreline 

oyster reefs ostensibly have disappeared within swash tidal creeks, estuarine systems that empty 

into coastal oceans directly over shoreline beaches. To address oyster reef losses a series of shell 

bag reefs were constructed within multiple swash tidal creeks. Reefs also were constructed 

within inlet tidal creeks and the ability of reefs to attract nekton compared between the two creek 

systems. Here we report on the results from baited minnow traps placed at intertidal and subtidal 

depths directly on or next to constructed reefs and fished for one tidal cycle. The limited natural 

reefs within swash creeks suggested reef associate nekton would be reduced. Lagodon 

rhomboides and Fundulus heteroclitus constituted 97% of all fishes trapped and numbers were 

dependent on species and tidal creek (inlet/swash), elevation (intertidal/subtidal), and stage 

(day/night). Surprisingly, greater numbers of fish were trapped within swash compared to inlet 

creeks; e.g., 185±129.55 vs. 18±8.35 for pinfish. The loss of oyster reefs within swashes does not 

appear to have affected negatively the abundance of a number of reef-dependent species. 
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Stakeholder-driven oyster reef restoration in the Ace Basin NERR (South Carolina) using a 

variety of substrate supplementation techniques 
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Intertidal oyster reefs (Crassostrea virginica) in South Carolina estuaries and tidal creeks are 

susceptible to erosion, which generates a need for restoration and enhancement efforts.  

However, abundant wild populations of oysters in South Carolina produce high rates of 

recruitment such that supplementation of suitable substrate at intertidal elevations rapidly leads 

to the establishment of new reef habitat.  In the summer of 2012, the South Carolina Department 

of Natural Resources was awarded a two-year Federal grant from the National Estuarine 

Research Reserve System (NERRS) Science Collaborative.  This project aims to increase the 

resiliency of critical ecological communities by creating living shorelines of intertidal oyster 

reefs that support essential fish habitat, reduce erosion, improve water quality, and create ever-

growing, sustainable breakwaters to protect shorelines in an era of sea level rise.  This project u 

matches substrate supplementation techniques to restoration site characteristics with a variety of 

both natural and artificial substrates (e.g., shell bags, oyster castles, crab traps, loose shell).  In 

terms of site selections, this project has relied heavily on the local knowledge and enthusiasm of 

community stakeholders that have been instrumental in driving this successful project. 
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Filter feeding bivalves, including oysters, are well-known for their ability to improve water 

clarity, which has the potential to positively impact seagrasses by increasing light available for 

growth.  However, extremely low population densities of Olympia oyster, Ostrea lurida, have 

limited our understanding of its potential impact on eelgrass, Zostera marina.  An Olympia 

oyster restoration project built shoreward of an existing eelgrass bed in Alamitos Bay, Long 

Beach, CA offers a unique opportunity to examine this relationship.  We monitored eelgrass 

shoot density and water column light intensity before and after installation of a constructed 

oyster bed in an adjacent eelgrass bed and at two nearby reference eelgrass beds.  One year after 

construction, eelgrass near the restored oyster bed shows no significant change in shoot density; 

but contradictory trends in reference eelgrass beds diminish a clear signal of oyster impact.  

Oyster impact on light availability is not discernible, as trends for increased light availability in 

the eelgrass bed near the oyster bed are mirrored in one of the reference eelgrass beds.  

Continued monitoring and additional measures are necessary to understand the relationship 

between O. lurida and Z. marina, which is relevant for future restoration of both species. 
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Crassostrea virginica recruitment on three-dimensional restoration reefs in the St. Mary’s 
River 
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The eastern oyster Crassostrea virginica is widely considered a keystone species in estuarine 
environments.  Continued overfishing in combination with rampant disease has diminished 
populations in the Chesapeake Bay to less than 1% of ancestral levels.  Restoration attempts 
previously focused on restoring ancestral bars via shell dumping, however recent research 
suggests building artificial three dimensional reef mounds to be more effective.  Recruitment to 
four types of these reef mounds, concrete reef balls, concrete rubble, concrete reef balls with a 
shell veneer, and concrete rubble with a shell veneer was studied.  Bags of shell or concrete, 
depending on the presence of the shell veneer, were placed on each reef for 2, 4, or 8 weeks in 
the St. Mary’s River.  The number of spat found in each bag was counted.  Overall the concrete 
rubble mound with a veneer of shell attracted the most spat.  Mounds with a veneer of shell 
saw a significant continued recruitment of spat over time, whereas mounds without a shell 
veneer only increased population initially with little continued recruitment.  This study suggests 
that concrete rubble mounds with a shell veneer are the most effective three dimensional 
restoration reef mounds of the four types studied.   
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Stability of a soft-bottom community: impacts and recovery following dredging 

disturbance off Amelia Island, Florida 
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Offshore dredging has the potential to drastically impact benthic infaunal communities. It is 

necessary to investigate the degree and rate of recovery in these communities to gain insight into 

short- and long-term impacts of such disturbances. Trends in benthic fauna abundance and 

diversity were monitored following the 2011 excavation of an offshore sediment deposit off 

Amelia Island, FL. Sediment samples were collected from five excavated sites and five non-

excavated control sites in 2011 prior to excavation, and afterwards during 2012 and 2013. Initial 

analyses of year one post-excavation show no significant differences in faunal density between 

borrow and control sites. There were significant decreases in mean species richness in excavated 

sites yet no trends at control sites. Further, while infaunal densities decreased significantly in 

control sites after one year, high variation at borrow sites obscured any potential trends. 

However, by 2013 (two years post excavation) infaunal density and species richness declined 

significantly at only excavated sites. Observed temporal trends in infauna may have resulted 

from the combined effects of the dredging disturbance and an influx of fine fluvial sediments 

over time from a neighboring river creating anoxic conditions that ultimately adversely affected 

the benthic community. 
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The cultivation of hard corals using “micro-fragmentation” for the restoration of coral 

reefs using “Reskinning” techniques. 

 

 

The cultivation of hard corals using asexual fragmentation has been practiced by reef aquarists 

and restoration biologists for many years.  The process is rapid and successful for branching 

Acropora spp., but more problematic when fragmenting boulder type corals. A new culture 

technology using small 1-3 polyp “microfragments” has proven successful in producing large 

amounts of  biomass in boulder species such as: Orbicella faveolata and Montastrea cavernosa, 

species in which colonies available for transplantation are often limiting.   

Placing cultured fragments originating from the same broodstock colony in arrays onto denuded 

reef framework, allows individual fragments to fuse together creating coral colonies of much 

greater size than could be restored using standard transplant methods. Coral colony reconnection 

has been successfully accomplished in land base tanks and Field experiments are underway. This 



new “reskinning” of the reef has the possibility of rapidly restoring slow growing, often more 

resilient scleractinians.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Symbiosis 

 

Effects of climate change on symbiosis: microbial assemblages in sponges 

Marino, Clark M.; Pawlik, Joseph R.; and Erwin, Patrick M. 
University of North Carolina Wilmington, Wilmington, NC 28403. cmm1093@uncw.edu 

 

Climate change may require some organisms to adapt rapidly to rising temperatures. Organisms 

with endosymbionts could adapt by hosting an altered microbial community that is better suited 

to local conditions, causing intraspecific symbiont variation between locations. Sponges provide 

a system for studying the effects of climate change on microbial symbiosis because many 

sponges harbor diverse bacterial communities that may provide a number of benefits to the host, 

including food and chemical defenses. In this study, we will compare the intraspecific microbial 

community and relative levels of chemical defenses of the sponge Ircinia campana from 

different latitudes. Because I. campana has a latitudinal range that extends across temperature 

regimes, it is an ideal subject for studying the effects of temperature on endosymbiont 

communities. Characterization of the bacterial assemblages will be done using terminal-

restriction fragment length polymorphism (T-RFLP) and clone library analyses of 16S rRNA 

gene sequences. Laboratory palatability assays using food made with crude organic extracts from 

the sponges will be used to evaluate sponge chemical defenses. If intraspecific variation in the 

microbial communities is detected, future research would explore possible processes by which 

the communities change, such as whether sponges sequester microbes from the environment. 
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How do sponge-bacteria symbioses respond to a changing environment? 
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Marine sponges associate with diverse microbial communities, a symbiosis that has received 

special attention in the last decades due to implications in holobiont metabolism and chemical 

defense production. Although symbiotic interactions may vary depending on environmental 

conditions, our knowledge of the sponge microbiota is mostly based on sponges collected at a 

single point in time and space. To assess the potential dynamism of sponge-microbe interactions, 

we characterized the bacterial communities associated with congeneric and sympatric sponges 

(Ircinia spp.) from different spatio-temporal perspectives (over space, across seasons and under 

experimental conditions in aquaria). Clone libraries and DNA fingerprinting analyses of bacterial 

16S rRNA gene sequences revealed persistent and species-specific sponge-derived communities 

despite spatial separation (up to 800 km) and both natural and artificial changes in environmental 

conditions. In contrast, significant turnover of free-living bacterial communities was observed in 

surrounding seawater. Our findings suggest specific and stable sponge-microbe associations, 

with host-specific factors playing a larger role in structuring symbiont communities than 



biogeography or environmental conditions. We propose that these intimate host-symbiont 

interactions promote holobiont homeostasis and buffer against at least some external 

disturbances. 
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The lifestyle and sexual dimorphism of the symbiotic shrimp Ascidonia katoi suggests a 

polygamous mating system 
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Abstract.  Host ecology provides insight into the social systems of symbionts.  When host 

species are small and structurally simple, symbiotic crustaceans are expected to live solitarily.  

We tested the hypothesis of a solitary lifestyle in Ascidonia katoi, a symbiotic shrimp that 

inhabits the branchial chamber of the small and simple tunicate Polycarpa aurata in Kimbe Bay, 

Papua New Guinea during June and July of 2009.  We found that A. katoi lives solitarily in the 

branchial chamber of P. aurata at a higher frequency than expected by chance alone. No 

correlation was found between the body sizes of paired male and female shrimp or between 

shrimp and host body sizes.  Males were found to have a larger propodus per body size than do 

females, and several egg-bearing females were found living solitarily.  These observations 

support the hypothesis of a solitary lifestyle in A. katoi and also suggest a polygamous mating 

systems; that males putatively roam among hosts searching for receptive females.  Behavioral 

observations and manipulative experiments are needed to further understand the social and 

sexual systems of A. katoi and other symbiotic crustaceans. 
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Genomic analysis shows bacterial community shifts in Aiptasia pallida between 

environments. 

Otero, C.; Brown, T.; Rodriguez-Lanetty, M. coter019@fiu.edu 
Florida International University, Miami, FL 33199 

 

The sea anemone Aiptasia pallida is a model system for studying the symbioses between 

cnidarians and microbial organisms; and to investigate the physiological response to 

environmental stressors. These studies are conducted in laboratory conditions using anemones 

that have been cultured for many years. However, it remains unknown if the bacterial symbionts 

associated with the laboratory sea anemones remains similar to those found in natural 

environments. Therefore, it is critical to determine if lab cultured anemones contain a 

comparable holobiont to those in natural environments. In this study, the bacterial communities 

associated with lab-cultured anemones were compared with anemones sampled from natural 

environment in the Florida Keys (Long Key) and an aquarium store. DNA extractions were 
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conducted on three anemones from each source. The identification of bacteria was performed 

using 454 pyrosequencing of the V1-4 region of 16S rDNA. Results show variation of bacterial 

communities within anemones from the wild and the laboratory was lower than those identified 

from the aquarium store. Firmicutes mainly represented the bacterial communities of wild 

anemones wile lab-reared anemones were mainly composed of Proteobacteria. This is clear 

evidence that the environment is a selective force for structuring the bacteria community that 

resides within A. pallida. 
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Antagonistic interactions strucutre  Coral microbiome of species name 
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The microbial community associated with reef-building corals exists as a complex consortium of 

interacting bacteria. These bacteria have been shown to compete through growth inhibition. 

Whether or not these inhibitory processes play a role in regulating the abundance of species 

within the coral associated microbial community remains unanswered.  In this study we tested 

the hypothesis that more abundant bacteria possess higher antagonistic capabilities than rare 

bacteria found in association with corals. Using data from high throughput sequencing of 

16rRNA, we ranked several cultured bacteria isolated from the scleractinian coral, Porites 

astreoides by their relative abundance within the microbiome.  We selected three common  

(>20%) and three rare  (<2%) isolates, and performed pairwise inhibitory experiments among 

them.  Results show that some rare bacteria are indeed inhibited by high abundance bacteria. 

Findings from this study suggest that inhibitory processes modulate in some degree the 

abundance patterns of the microbial consortia associated with corals.  
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Polychaete Parasitism in the Sponge Species Aplysina fulva and Aplysina cauliformis 

Vasbinder, K.; Wulff, J. 
Florida State University. kmv11@my.fsu.edu 

Polychaete worms are often found as sponge symbionts, and non-filter feeding polychaetes feed 

on the sponges in which they live. Haplosyllis spongicola lives in the congeneric sponges 

Aplysina cauliformis, and A. fulva, where it lives in the water canals and feeds on the canal walls. 

The two sponge species are very similar and are found in the same reef habitats, but Aplysina 

fulva has been demonstrated to grow faster on coral reefs and also when transplanted onto 

mangrove prop roots.  We investigated whether there is a difference in the number of symbionts 

in the two species when they are growing in each habitat, in order to gain more insight into the 
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reasons for the difference in growth rates between the two species.  Sponge samples collected in 

Belize were measured to obtain volume and then dissected to obtain polychaete and epitoke 

counts and sizes, which were used to determine the number of worms in each unit of volume.  If 

the polychaete parasite amounts between the two species differ, parasititsm may be causing the 

observed growth rate differences.  
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Trophic Relationships 

 

Do Epiphytes inhibit seagrass growth in the Caloosahatchee River EstuarySpatial and 

seasonal patterns of epiphyte abundance on seagrasses in the Caloosahatchee Estuary, 

Florida; Abiotic drivers and ecological consequences? 

1Mariolan, Sylvie; 1Douglass, James G. 

 

1Florida Gulf Coast University, Fort Myers, FL 33965 
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Seagrass beds in the Caloosahatchee River Estuary (CRE) have declined as development in the 

watershed has increased. Epiphyte overgrowth, related to excess nutrients or insufficient grazer 

abundance, reduces the amount of sunlight that is available to the seagrass and may be 

contributing to seagrass declines in the CRE as it has in other ecosystems. We recorded epiphyte 

levels at seven sites along a salinity gradient in the Caloosahatchee RiverCRE, using two 

methods: 1) visual assessment based on an ordinal scale of epiphyte density, and 2) Chlorophyll 

a based spectrophotometric analysis. The two methods were compared, and the resulting 

calibration was used to interpret four years of visual assessment epiphyte and seagrass cover data 

collected by the South Florida Water Management District since 2009. With these data we were 

able to correlate periods of high epiphyte abundance with times of seagrass decline.We explored 

relationships among epiphyte density, seagrass abundance, salinity, and water quality, and 

generated hypotheses linking these correlated aspects of estuarine health.    
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Can chocolate chips impact the environment? : Effect of Nidorellia armata grazing in the 

Galapagos Marine Reserve 
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Crustose coralline algae (CCA) is a major primary producer, and an important substrate for coral 

and invertebrate recruitment. It is rarely considered palatable, so it is key to study the role that 

available consumers play in its growth and development. The chocolate chip sea star (Nidorellia 

armata) may be a significant consumer of CCA in the Galapagos marine ecosystem. We first 

observed bleached feeding patches on CCA in spring of 2013.  
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We investigated the role of N. armata in limiting crustose coralline growth and development, and 

effects on benthic community structure. Feeding and density surveys indicated abundance and 

distribution of N. armata throughout the central archipelago, and Image J photo analysis 

quantified the size and prevalence of feeding patches in the field (average patch size: 82.39 sq 

cm). A feeding selectivity experiment revealed preferences of algal types, and a manipulative 

experiment on the growth of corallines in the presence of N. armata resulted in bleaching and 

mortality of CCA colonies.  

These results expand our knowledge of sea star ecology in the Galapagos marine reserve, and our 

knowledge of CCA consumption. CCA is vulnerable to ocean acidification, so it is important to 

understand factors that could impact its health and abundance.  
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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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Susceptibility of oysters to infection by the boring sponge Cliona celata 

Bleier, T. L.; Finelli, C.M.; Wilbur, A.E.; Department of Biology and Marine Biology, Center for 

Marine Science and Shellfish Research Hatchery, UNCW Wilmington, NC 28409. 

tlb9860@uncw.edu 

The boring sponge, Cliona celata, is an important agent of bioerosion in southeastern estuarine 

habitats. It commonly bores into Crassostrea virginica, the eastern oyster, impacting both natural 

reefs and aquaculture settings. To test for resistance to C. celata, two lines of C. virginica 

derived from parents presenting different levels of infection were directly exposed to thriving 

sponge for a period of three months in a laboratory setting. Oysters were visually inspected every 

two weeks for signs of infection. Morphometrics, including shell length, width, mass, shell 

thickness and shell mineralogy, were collected and analyzed for potential differences in growth 

pattern or mineralogy between the lines. Preliminary analysis does not support differential 

infection rates for the two lines.  However, overall infection rates were very low; 18 oysters out 

of 400 showed signs of infection.  To explore this hypothesis further, oysters from the same lines 

are being exposed to sponge under field conditions and will be evaluated for infection after 3 and 

6 months of exposure. 
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Utilizing video recording tools to examine the occurrence of dominance during intraspecific 

competition 
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Intraspecific competition often has stronger effects on limiting crustacean foraging 

behavior than interspecific competition.  Dominance among conspecific individuals is an 

important component of intraspecific competition, and may become more likely to occur as 

predator abundances increase.  Carcinus maenas abundances were manipulated from one to four 

individuals, and incubated in mesocosm treatments for 48 hours after a 24-hour starvation 

period.  Each mesocosm had a standardized oyster reef structure with 25 artificially adhered 

Crassostrea virginica prey embedded in the structure via a tile.  After being tagged, individuals 

were video recorded under red illumination at night for a three-hour period using GoPro 

cameras.  The foraging behavior was quantified through video analysis.  As abundances 

increased and food resources remained constant, one individual was expected to become 

dominant and prevent other competitors from both accessing and consuming prey.  Preliminary 

results suggest that the occurrence of a dominant C. maenas was more likely in the higher 

abundance treatments.  Further research will help elucidate the inequalities that occur in 

consumption by conspecific predators.   
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A new phase of growth at the Bowdoin Marine Laboratory in mid-Coast Maine 
Carlon, D. B.1 

1 Director, Bowdoin Marine Laboratory, Bowdoin College, Brunswick, Maine, 04011, 
dcarlon@bowdoin.edu 

 
The Bowdoin Marine Laboratory (BML) is located on Orr’s Island in mid-Coast Maine, a 
one-hour drive from Portland and 25 minutes from Brunswick. The property includes 
118 acres of upland spruce-pine forest surrounded by 2.5 miles of soft bottom and 
cobble habitats. The BML provides immediate access to a diversity of benthic habitats 
within Harpswell Sound, the rocky intertidal of Casco Bay, and pelagic systems that 
have played a key role in understanding harmful algal blooms in the Gulf of Maine. 
Current research facilities include a high quality running seawater laboratory, a research 
pier, and small boats. Since the BML is located near the transition between the 
historically cold Gulf of Maine and the warmer water of the Virginian province, it 
presents a sentinel site to observe the ecological impacts of climate change on coastal 
benthic and pelagic marine systems in this sensitive region. This year we are renovating 
the facility by increasing the capacity for environmental monitoring, increasing the 
amount of wet and dry space, and building a new experimental system to manipulate 
key climate change variables, including temperature, pH, and dissolved oxygen. I am 
recruiting new research projects that will synergize with this new phase of research 
activity.  
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An organizational workshop (www.nova.edu/ocean/giga) intended to establish a new cooperative 

consortium named the “Global Invertebrate Genomics Alliance” (GIGA.Nova.edu), was 

convened at Nova Southeastern University’s Center of Excellence in Coral Reef Ecosystems 

Research in Dania Beach FL, March 2013. This event was timely for several reasons: i) Marine 

invertebrate taxa are underrepresented in whole genome projects (less than 30% of currently 

completed genomes), yet the marine realm holds representatives of all but two animal phyla. 

Furthermore, >10 marine phyla have no current representative genome projects (e.g., 

Brachiopoda, Bryozoa, Loricifera, Sipuncula, Nemertea, Kinorhycha, Priapulida, Tardigrada, 

Entoprocta, Phoronida, Xenoturbellida, Hemichordata); ii) Marine habitats such as coral reefs, 
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are increasingly threatened by multiple anthropogenic factors (e.g., pollution, climate change, 

overfishing). iii) High-throughput DNA sequencing methods continue to advance, enabling 

lower costs and more accessible data. Roughly 41 leading experts in marine invertebrate biology, 

genomics and systematics and from as far away as China, Europe and California attended. 

Breakout groups discussed topics such as specific invertebrate taxa to prioritize, optimal types of 

DNA/RNA preparations, sequencing platforms, standards for collections, sample preparation, 

and invertebrate taxon positions on the Tree of Life. Also discussed were policies on data 

submittal and sharing and recently published white paper.  
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Ocean scientists conduct exciting, ground-breaking research that addresses many of world’s 

greatest challenges. Far too often, the importance and implications of their discoveries are never 

shared with non-scientists. Recognizing the need for scientists to communicate more effectively 

with the general public, the Florida Center for Ocean Sciences Education Excellence (COSEE 

Florida) saw an opportunity to connect the two through video. In the fall 2013, COSEE Florida 

launched the Ocean 180 Video Challenge to tap into the competitive spirit of scientists and 

inspire them to share their discoveries with the public. Scientists from US-based institutions were 

encouraged to submit 180 second videos summarizing the important findings of a recent peer-

reviewed paper and highlighting the relevance, meaning, and implications of the research to 

persons outside their discipline. While videos were initially screened by science and 

communication experts, the winners were selected by over 30,000 middle school students from 

around the world who provided feedback on each scientist’s ability to communicate their 

research. The poster will review the outcomes and lessons learned from the competition and 

describe plans to utilize the videos for future professional development and educational 

purposes.  
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