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* First-year student
Lore Ayoub

Calibrating a Bioindicator of Photo-Oxidative Stress for Coral Reefs

Bleaching and disease have decimated coral reefs worldwide. Mass coral-bleaching events occur in response to photo-oxidative stress that becomes acute when temperatures exceed normal maxima.  Benthic foraminifers, notably Amphistegina spp., which are common on reefs worldwide, also bleach in response to photo-oxidative stress and suffer increased predation and microbial infestation when the stress is chronic. However, these foraminifers have higher temperature tolerances than most corals and thereby provide a mechanism for distinguishing chronic photic stress, which is otherwise difficult and expensive to monitor directly, from temperature stress, which is relatively easy and comparatively inexpensive to monitor.  Experimental evidence indicates that both corals and foraminifers bleach more readily when exposed to higher energy solar radiation (blue, violet and ultraviolet [UV]), which are wavelengths that are minimally absorbed by pure water.  Colored dissolved organic matter (CDOM) in seawater, in contrast, preferentially absorbs in the shorter wavelengths, but is simultaneously rapidly broken down by UV.  The combined effects of global stratospheric ozone depletion and coastal/watershed practices, which have reduced sources of CDOM that can be tidally flushed into reefal waters, are postulated to be responsible for increasing photo-oxidative stress to corals reefs, which naturally occur in relatively clear waters. The objectives of the proposed research are to calibrate the bleaching response in A. gibbosa on Florida Keys reefs to intensity and spectral quality of irradiance reaching the sea floor.  The  UV-attenuating components, such as particulate material, including detritus, minerals and chlorophyll containing particles, as well as dissolved material, including CDOM, will be quantitatively and qualitatively analyzed in situ and in lab.  The results of the proposed research will increase the applicability of Amphistegina as a bioindicator of photic stress, while providing additional justification for maintaining international limits on chlorofluorocarbons, for improving coastal watershed management, and for maintaining naturally-vegetated coastlines.

Heather Broadbent and David Mann

Miniature Oceanographic CTD System

Salinity is an important and fundamental chemical property of seawater that directly affects biological and physical processes of the oceans and coastal waters.  Salinity measurements are determined by using a CTD instrument, which simultaneously measures conductivity, temperature and pressure. CTD data provides critical information to all concentrations of marine science research including chemical, biological, physical and geological. Thus, the mass production and miniaturization of CTD’s would be beneficial to the oceanographic community.

A miniature oceanographic CTD system has been developed based on a thin film material- Liquid Crystalline Polymer (LCP) using Novel PCBMEMS or Laminate MEMS fabrication techniques. The micro-CTD consists of three microsensors: a fourelectrode thin film conductivity cell, a thin film resistive temperature (thermistor) sensor and a piezoresistive pressure sensor. The conductivity and temperature microsensors and the circuitboard platform were fabricated using reconfigurable lithography in combination with chemical etching and metallization. LCP was used as the microsensor substrate due to its low moisture permeability properties, thus making it possible to withstand direct immersion in the harsh marine environment.

The PCBMEMS microsensors (conductivity, temperature and pressure) constitute a salinity total analysis system with integrated open path fluidics and electronic functions made in an economical PCBMEMS format. A commercial analog-to digital converter (ADC) with 8051 microcontroller and flash memory is used as a microprocessor which allows easy modification of data acquisition. Once assembled the entire CTD is 50mm by 28 mm by 15 mm in size. The micro-CTD has RS 232 output, potentially allowing for real time data acquisition, and is capable of being configured for placement on autonomous and remote underwater vehicles, living organisms or as stand-alone sensors.

Brandon M. Casper and David A. Mann

The hearing abilities of the Nurse Shark, Ginglymostoma cirratum, and the Yellow Stingray, Urobatis jamaicensis.

The hearing thresholds of two species of elamobranchs, the nurse shark, Ginglymostoma cirratum, and the yellow stingray, Urobatis jamaicensis, were examined using the Auditory Brainstem Response (ABR) to better understand the hearing abilities of elasmobranchs.  Audiograms were completed for both species (n=5 for each species) at 1m from the transducer where both sound pressure and particle velocity were measured.  ABR measurements were also made with 5 m separation between the fish and the speaker to test the effects of varying the ratio between sound pressure and particle velocity on evoked potential levels. The results show that these species detected low frequency sounds from 100-1000 Hz with best sensitivity from 100-400 Hz.  The narrow hearing bandwidth supports the hypothesis that these fish are hearing generalists, without any special hearing adaptations.  These results are similar to previous laboratory measurements of shark hearing and have implications for shark sound attraction experiments conducted in the field.

Libby Carnahan, AM Hoare, P Hallock, BH Lidz, CD Reich, and EA Shinn

Are Foraminifera Bioindicators of Heavy Metal Pollution in Biscayne Bay, Florida?

The goal of this study is to determine if benthic foraminiferal assemblages in Biscayne Bay reflect heavy metal contamination in the fine fractions (<63 μm) of associated sediments.  Surficial sediment samples were collected at 147 sites throughout the bay.  Analysis of fine fractions was conducted using Inductively Coupled Plasma Optical Emission Mass Spectrometry.  My research will utilize environmental data, geochemical data, grain size analysis, and foraminiferal community dynamics to characterize the present conditions in Biscayne Bay, Florida.   Specific questions being addressed include (1) are there areas in Biscayne Bay where sediments demonstrate elevated concentrations of heavy metals; (2) are there suites of heavy metals that co-occur; (3) do heavy metal concentrations correlate with grain size distribution; and (4) do occurrences of foraminiferal taxa or assemblages in sediments correlate with heavy metal concentrations or other measured environmental parameters?

Mandy Hill Cook, R.S. Wells and David A. Mann

ABR hearing measurements in free-ranging bottlenose dolphins (Tursiops truncatus)

Bottlenose dolphins (Tursiops truncatus) rely on sound for communication, navigation, and foraging. Thus, their sense of hearing is one of their most important senses.  Both natural and anthropogenic noise in the marine environment could mask the ability of wild dolphins to detect sounds, and chronic noise exposure could cause permanent hearing loss.  The goal of this project is to investigate the hearing abilities of a wild population of bottlenose dolphins in Sarasota Bay, Florida to determine whether they suffer hearing losses in comparison to animals that live in quieter environments.  This study is the first to measure the hearing sensitivity of a large population of wild dolphins that are exposed to significant levels of noise.  We report data on hearing sensitivities at frequencies used for acoustic communication (5-20 kHz) and frequencies used for echolocation (20-100 kHz) in eight bottlenose dolphins from Sarasota Bay, FL.  Hearing sensitivity was measured in the field using the non-invasive auditory brainstem response (ABR) procedure. ABR responses were evoked by the presentation of amplitude-modulated (AM) tones (carrier frequencies of 5, 10, 20, 30, 60, and 80 kHz) through a jawphone.  The tones were modulated at 600 Hz, which elicited a robust envelope following response. A rapid ABR procedure was employed so that an entire audiogram could be obtained in approximately 30 minutes.  Signals were tested in 10 dB steps at levels up to 100-130 dB, depending on frequency so that the loudest level tested was 50 dB above the Johnson audiogram thresholds. This study also provides baseline data for longitudinal hearing studies in known individuals.  

Eric Cross, D. Hollander, T. Quinn, and E. VanVleet

Hydrogen isotopic ratios of algal and terrestrial organic matter in Lake Tulane, FL:  From a modern calibration to the reconstruction of paleoclimatic and paleohydrologic conditions

The hydrogen (D/H) isotopic composition of individual organic compounds has the potential to provide high-resolution reconstructions of paleoclimatic and hydrologic conditions (e.g. atmospheric circulation patterns, relative humidity, etc) in continental environments. Modern calibration studies have shown that specific fatty acids are unique to algae (C-16) and terrestrial (C-28) materials, and that (DC16 is more depleted than (DC28.  In lacustrine systems, the (DC16 is a direct reflection of the isotopic composition of the source water it was synthesized in, which is determined by atmospheric circulation patters that govern latitudinal sources and seasonal amounts of precipitation.  The (DC28, on the other hand, reflects an isotopic enrichment of source waters resulting from evaporative processes experienced by most terrestrial vegetation. The magnitude of isotopic offset between the algae and terrestrial markers, (((D(C16-C28) ), takes into consideration variations in the source waters and, hence, reflects only the relative intensity of evaporative processes  or the conditions of relative humidity.  Together, (DC16 and (DCc16-c28) from lacustrine archives can serve as proxies for the reconstruction of climatic conditions in continental settings.

Lake Tulane, located in Central Florida, is a subtropical, groundwater-fed acidic lake with a high sedimentation rate and well-preserved organic matter. Its small catchment area allows for synchronous deposition of terrestrial and algal materials into the sedimentary record.  Variability in the (DC16, reflecting source water changes, and variability in the ((D(C16-C28) has been observed in a sedimentary record from Lake Tulane representing the last 80kyr. On glacial-interglacial time scales, sea level is the dominant control on regional relative humidity in Florida and the long-term record of ((D(C16-C28).  This study focuses on reconstructing higher resolution continental climate change on decadal to interannual time scales with emphasis on specific climatic events such as the Little Ice Age and Medieval Warm Period. Over this interval sea level is largely invariant and we can attribute changes in (DC16 to changing atmospheric circulation patterns (source waters), and the variance in ((D(C16-C28) to fluctuations in the P/E ratios (relative humidity). These parameters provide a new set of proxies that can reconstruct hydrologic and atmospheric conditions in the geologic past.

Brian P. Darrow

Sandfilters for the shelf: A method for parameterizing small scale pore-water advection in large scale ecosystem simulations

The effects of permeable sediments on the biogeochemistry of coastal marine systems are becoming increasingly evident.  Advective transport in such permeable beds supplies substrates and reactants at accelerated rates relative to molecular diffusion controlled, high-porosity, low permeability muds.  This serves to increase the efficiency of carbon and nutrient cycling in these beds and the overlying water.

Marine ecosystem modeling has advanced substantially from the early days of N-P-Z (Nitrogen – Phytoplankton – Zooplankton) models.  Today’s ecosystem simulations deal with multiple nutrient sources, spectral optics, multiple phytoplankton functional groups and bacterial effects as well as 3-dimensional ocean circulation.  Still, the sediments are not adequately treated.  Research in continental shelf environments has shown that sediments can be significant sources of recycled nutrients and production.  Still, it is difficult to parameterize centimeter scale processes in permeable sediments to kilometer scale grid boxes within a large-scale ecosystem simulation. This study examines a method for such parameterization.

Kristine L. DeLong and Terrence M. Quinn

Reconstruction of Western Pacific climate conditions using trace element geochemical analysis of a tricentennial massive coral 

Geochemical variations in the skeletons of massive corals are increasingly being used as proxy records of climate change in the tropical surface oceans. Most previous coral-based proxy climate records have been constructed using oxygen isotopic ((18O) variations to infer changes in sea surface temperature (SST). More recently, coral strontium calcium (Sr/Ca) variations have been used as a proxy for SST variations. Coral Sr/Ca variations are thought to primarily reflect changes in SST, whereas coral (18O varies in response to both changes in SST and to changes in the (18O of seawater. Paired analyses of coral (18O and Sr/Ca offer the opportunity to reconstruct both thermal and hydrologic changes in the surface oceans.

This study will reconstruct the sea-surface conditions in the western Pacific back to 1657 A.D. We will measure Sr/Ca and Mg/Ca at approximate monthly resolution from a Porites lutea coral collected from New Caledonia (22ºS, 166ºE). Initial results show a strong annual cycle in both Sr/Ca and Mg/Ca that correlate with instrumental SST records and the coral’s (18O. The data should give us a good reconstruction of SST back to 1657 and pre-industrial climate conditions in the western tropical Pacific. The exciting part of this project is the record length. With over 300 years of climatology, we will be able to examine annual, El Niño, and decadal variations but also variations on centennial time scales. Currently, we are sampling the early 1800’s to assess whether or not the trace elements incorporated in the coral skeleton record volcanic cooling events. Volcanic eruptions generally produce cold anomalies and the early 1800’s had nine volcanic events that could have impacted climate of New Caledonia.

Laura A. Fauver

Numerical Modeling of Dune Erosion During Extreme Storm Events

Light Detecting and Ranging (lidar) technology is employed to test the validity of two coastal dune erosion models.  Lidar surveys accurately (+/- 0.15 meters) measure the topography of coastal regions from aircraft, and therefore allow entire sections of U.S. coastline to be surveyed within a single day.  Prior to the advent and application of lidar to coastal zones, measurements of storm-induced coastal change were labor intensive and required rapid response, and therefore very few comprehensive data sets existed.  During the 1980s, two dune erosion models were developed in an attempt to understand erosional processes during extreme storm events.  The first of these models, EDUNE, is a theoretical model that calculates sediment transport based on excess wave energy dissipation.  The second, SBEACH, utilizes empirical formulas for sediment transport derived from two large wave tank experiments.  Limited data sets were used to test both models, and few comparisons have been attempted.  Lidar surveys of Assateague Island, MD, taken both before and after a January 1998 northeaster are providing the first spatially dense data available for testing these models.  Results show that after simple calibration, EDUNE model runs produce total RMS errors of 0.61 meters, with error being significantly greater on the beach than on the dune.  Total RMS error for SBEACH is only 0.41 meters, with equally good model performance over the entire profile.  However, because of the extensive parameterization of SBEACH, a much greater level of calibration is required to achieve this result.  Post-calibration runs will be attempted with new data from Hurricane Isabel’s impact on the North Carolina coast, to determine which model may have wider applicability over a range of topographic and meteorological settings.  Potential processes not included in either model will also be discussed, as lidar technology has allowed for the illumination of many forcing functions that have not been investigated previously.  

Heather W. Hill, Benjamin P. Flower and Terrence M. Quinn

Millennial-Scale Climate Changes Recorded in Gulf of Mexico Sediments

Understanding the millennial-scale climate oscillations that characterized the last glacial period has important implications for predicting future climate variability.  Paired isotopic and elemental data on Gulf of Mexico foraminifera may provide insight into the mechanism(s) responsible for abrupt shifts in climate ~25,000-45,000 years before present.  A 32-m sediment core (MD02-2551) from the Orca Basin, Gulf of Mexico, collected aboard the R/V Marion Dufresne in July 2002, provides new information to address the role of subtropical Atlantic sea-surface temperature (SST) and salinity (SSS) in relation to high-latitude climate change during this time interval.  Subtracting the Mg-derived SST data from the foraminiferal δ18O makes it possible to assess shifts in δ18Oseawater, which can be interpreted in terms of salinity.  The amplitude of the isotopic data and the very low δ18Oseawater values (<0.5 per mil) suggest large changes in salinity, probably due to a combination of evaporation/precipitation processes and meltwater input from the Laurentide Ice Sheet, which covered much of the North American continent during the last glacial period.  Determining the role of these two processes will make it easier to assess the relative importance of thermohaline circulation and moisture patterns on regional and global climate.        

James Locascio 

Passive acoustic monitoring of spawning fishes in Charlotte Harbor, Florida

Spawning  patterns of estuarine dependent soniferous fish species were investigated in Charlotte Harbor from May – September, 2003 using passive hydroacoustic dataloggers.  Dataloggers were programmed to record ten seconds of sound every ten minutes within the frequency range of 0 – 1250 Hz and were deployed at eleven fixed locations for up to fifty consecutive days.  Sound production is a useful indicator of spawning activity in fish, as the majority of sound produced is by males during courtship.  Three Sciaenid species (Bairdiella chrysoura, Cynoscion arenarius, and Cynoscion nebulosus) and one Batrachoididae species (Opsanus beta), each of which produces a unique call, contributed to the majority of recorded sounds.  Data were analyzed by sound pressure levels (SPL) within seven frequency bands and indicate diel variability with sharply increased SPLs occurring near dusk and being sustained for several hours thereafter.  Sound pressure levels varied by site and time of year with highest SPLs occurring in deeper, channeled areas during May – June and lower SPLs occurring harbor wide from August – September.  By mid June freshwater inflow to the harbor increased substantially resulting in hypoxia and reduced salinity.  SPLs were negatively correlated with freshwater inflow (r = -0.63, p = 0.09).   We hypothesize that lowered SPLs may be a consequence of these altered conditions, normal seasonality in spawning behavior, or an artifact of movement about the harbor by spawning aggregations.  Future research is required to elucidate these and other effects influencing spawning behavior within the harbor.     

Jenna LoDico, Benjamin Flower and Terrence Quinn

Early Holocene Phasing of Sea Surface Temperature and Delta 18O Variability in the Gulf of Mexico

Oceanographic processes in the Gulf of Mexico (GOM) have an affect on North American climate.  The summer GOM is part of the Western Hemisphere Warm Pool which provides a source of moisture to the North American continent and northern high latitudes. Paleoclimatic records from the GOM can test the hypothesis that the tropical climate system is an important driver of past global climate change.  Establishing the history of early Holocene sea surface temperatures (SSTs) from Mg/Ca and (18O of sea water ((18O sw) in the GOM will provide insight into the regional changes in evaporation precipitation balances during maximum orbital insolation.  Orca Basin in the GOM is advantageous for high-resolution paleoclimatology because of high sedimentation rates (> 50 cm/1000 yr), a brine layer overlying the sediment that preserves sedimentary laminations and a good location to record meltwater input from the Mississippi River system.  In July 2002, core MD02-2550 was recovered from 26°56.78’ N 91°21.75’ W on the Louisiana slope.  Paired analysis of SSTs from Mg/Ca and (18O on the planktonic foraminifer Globigerinoides ruber indicate a large excursion of ~ -1 °/oo (18O sw from 8.47 to 8.35 thousand calendar years before present (cal kyr BP).  This may represent meltwater input from the collapse of the waning Laurentide Ice Sheet’s final dome.  The most prominent event recorded in Greenland over the past 10 cal kyr BP reveals temperatures cooled abruptly at 8.2 cal kyr BP for a period of 300-400 yrs.  It has been proposed that this climatic event was caused by a shut down of the thermohaline circulation in the North Atlantic forced by a vast outflow of freshwater through the Hudson Strait from the glacial lakes Agassiz and Ojibway (previously damned by the Laurentide ice sheet).  Our results imply that the outflow of freshwater was so immense that it was also routed southward down the Mississippi River into the GOM.  Estimated SSTs show no change from the meltwater input and have an average ~ 28 °C from 6.75 to 10.25 cal kyr BP which is within the current seasonal SST range for the GOM (23 – 29 °C).  Faunal assemblage work will provide an independent SST record and test the hypothesis that meltwater affected biotic communities in the GOM.  


Lauren McDaniel and John H. Paul

Development of the Marine Prophage Induction Assay (MPIA) for mutagen Detection in natural environments.  

The prophage induction method provides an alternative for biologically based carcinogen screening of environmental samples due to the close parallel between the mechanisms of carcinogenesis and prophage induction.  We have developed an assay utilizing a natural marine bacterial isolate for detection of biologically significant contamination in natural marine and estuarine environments.  The isolate designated P94-4S3 (identified as Pseudomonas aeruginosa) demonstrated significant prophage induction in response to several environmentally relevant pollutants and has been adapted for use as a screening tool for environmental samples similar in concept to the Ames test and Microscreen Assay.  The assay is performed by exposing the lysogenic isolate in log-phase growth to the compound or environmental sample of interest.  The response is considered positive when a statistically significant prophage induction response is produced in comparison to negative controls.  Mitomycin C is utilized as positive control.  Initial development of the assay included testing under a range of salinities and determining the most appropriate method for processing water column and sediment samples for use in the assay.  The assay has been field-tested over two years in the Rookery Bay National Estuarine Research Reserve.  The MPIA was performed concurrently with laboratory analysis for heavy metals, polychlorinated biphenyls (PCB’S), polyaromatic hydrocarbons (PAH’s), pesticides and herbicides.  There has been good correspondence between positive MPIA results and detection of potentially toxic compounds by laboratory analysis.  Nine positive MPIA results have occurred concurrently with laboratory detection of toxins, including arsenic and hexazinone in reserve samples.  Two detections of a toxic compound by the analytical lab were not accompanied by a positive induction response.  Five positive induction responses have occurred without concurrent laboratory detection.  This is likely due to the limited range of laboratory testing that it is possible to perform, although false positive assay results cannot be ruled out.   

Kelly A. Quinn, Robert H. Byrne, and Johan Schijf

Yttrium and Rare Earth Element Concentrations in Seawater: A Competition Between Solution and Surface Complexation

One of the major objectives of chemical oceanography is to gain an understanding of the processes that control the concentrations and distributions of elements in the oceans. Yttrium and the fourteen stable rare earth elements (YREEs) are of unique value in this regard because of the coherence in their chemical properties. Oceanic YREE concentration patterns are controlled by a competition between solution complexation and surface complexation. While YREE solution speciation has been well characterized, surface complexation effects have not been thoroughly investigated. In order to quantitatively model the processes that control YREE oceanic distributions and concentration patterns, experiments were performed to study YREE sorption onto freshly precipitated hydroxides of the trivalent metals Fe, Al, Ga, and In. The results are expressed in terms of the distribution coefficient: log iKs = [MSi][M3+]-1[Si]-1, where [MSi] is the concentration of sorbed YREEs, [M3+] is the concentration of free hydrated YREE ions, and [Si] is the concentration of sorptive solid substrate.

In previous works, log iKS patterns have been estimated from solution stability constants for YREE hydroxides (log OHβ1). To test this model, the observed log iKs patterns from my research have been compared to the patterns of log OHβ1. Linear free-energy relationships between log iKs and log OHβ1 show an excellent correlation for Al hydroxide precipitates, a good correlation for Ga and In hydroxide precipitates, and a relatively poor correlation for Fe(III) hydroxide precipitates. The poor agreement between log iKs for Fe(III) and log OHβ1 shows that metal hydrolysis constants cannot be confidently used to model the sorptive properties of at least one abundant marine substrate.

While the log iKS patterns obtained with Fe(III) hydroxide precipitates in this work are quite distinct from those obtained with Al, Ga, and In hydroxide precipitates, they are in good agreement with patterns of YREE sorption on ferric oxyhydroxide precipitates reported by others. Furthermore, my log iKS patterns for Fe(III) hydroxide precipitates bear a striking resemblance to predicted log iKS patterns for natural surfaces that are based on YREE solution chemistry and shale-normalized YREE concentrations in seawater. My research suggests then, that Fe(III) hydroxides are an important scavenger of YREEs and strongly affect YREE distributions in the oceans.


Kara Sedwick and Gary Mitchum

Estimating Global Sea Level Changes from Altimetry and Tide Gauges

Estimation of global mean sea level change has become an area of interest for scientists in recent decades because of its importance as an indicator of climate change.  Climate models predict varying degrees of change in global temperature and global sea level over the next 100 years.  One way to check the validity of the models is by an estimation of the sea level change rate over the last decade. Traditionally, sea level change estimates have been calculated using long time series from tide gauges. There are some disadvantages to this approach however, since tide gauges have limited spatial coverage and make measurements relative to a land reference point that may be undergoing uplift or subsidence. Satellite altimetry has also been used in recent years to estimate sea level changes, but does not have the precision necessary to estimate small changes in global sea level when used alone. Mitchum (1998, 2000) has developed a method using the global network of tide gauges to calibrate altimeters that enables estimations of sea level change with a precision of 0.4 mm/yr. Errors in the estimates arise from a variety of sources, but the error of primary concern is that due to land motion at the tide gauge stations. In the present study we will investigate ways to improve the land motion estimate and further reduce the error.  We also propose to reevaluate the way the tide gauge and altimeter measurements are combined to attempt to reduce the errors in fitting linear sea level trends or even quadratic sea level change acceleration. These estimates can then be used to evaluate climate models and narrow the range of global warming predictions.

Jennifer M. Smith, Terrence M. Quinn and Robert B. Halley

Reproducibility of Geochemical and Climate Signatures in Montastrea annularis
Tropical Atlantic climate variability in the pre-instrumental period is not well documented and requires the use of proxy recorders of climate such as corals.  Geochemical variations in modern and fossil coral skeletons ((18O, (13C, Sr/Ca) are increasingly being used to reconstruct climate variability in the tropical ocean-atmosphere system on interannual to centennial timescales. However, cross checking or replication – the generation of multiple climate time series from a single locality - is not a standard procedure in coral paleoclimatology.  Some studies have addressed this issue with Porites in the Pacific, but a comprehensive assessment of intra-reef geochemical variability in Atlantic massive corals such as Montastrea annularis is lacking.  Replication studies that develop proxy climate time series that overlap with the instrumental record are necessary to constrain estimates of past climate variability.

We perform a replication study using the geochemical signals derived from three Montastrea annularis corals recovered from Looe Key reef, Florida USA (24.5° N, 81.4° W) in 2002 (LK1, LK23) and 1983 (LK4). Paired geochemical measurements of (18O, (13C and Sr/Ca versus depth were converted to monthly resolved time series extending from 1947-2002.  The three coral time series replicate well in terms of both phasing and mean perspective. Coral Sr/Ca-SST estimates of mean SST vary as a function of the choice of calibration period; however, estimates of mean SST over the calibration interval (1960-1983) for LK1 (27.37± 0.13°C, 1
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) agree to within an average of 0.5°C of the observed mean SST (26.61± 0.15°C, 1
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).  Coral (18O -SST estimates of mean SST show more variability over this period.  We test inter-core variability by applying best-fit calibration equations generated by one individual to the rest of the cores and also assess intra-coral variability by performing verification exercises.

In summary, despite small differences in the geochemical time series, the (18O and Sr/Ca records from three M. annularis coral heads replicate well, which provides confidence that accurate records of climate variability in the tropical Atlantic can be reconstructed from this scleractinian coral. 

2004 GSS Coordinators
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Sarah Walters and David Mann

Mapping Tampa Bay Cynoscion nebulosus Spawning Habitat Using Passive Acoustic Surveys

A preliminary hydrophone sampling survey was conducted in Tampa Bay, Florida, from July through September of 2003, targeting the calls of male spotted seatrout. Hydrophones, a type of underwater microphone, can be used to detect and record spawning sounds of soniferous fishes. During their spawning season in Tampa Bay, which is between March and September, mature male spotted seatrout, Cynoscion nebulosus, generate sounds in the crepuscular and evening periods by vibrating sonic muscles against the swim bladder. Calls serve to attract other males and hydrated females to specific spawning locations. Active spawning sites can be located using hydrophones to find these calling males.

We conducted hydrophone sampling at 388 randomly assigned locations throughout the bay and detected and recorded spawning aggregations at 34 sites. Spawning aggregation sounds were detected in both the upper and lower Tampa Bay but none were detected in the middle bay. Preliminary mapping of the calls shows spawning aggregation sounds occur in a wide range of habitats, including channels, sea grass, sand bottom, and beach areas. Although these sounds were detected in a range of habitats, the majority of aggregation sounds were located at sites categorized by edges of sea grass flats or in channels. 
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